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SUMMARY AND CONCLUSIONS

General Comments

The mathematical model of the Jamalpur Priority Project Study area has been
operational since January 1992 and is based on the MIKE-11 software of the
SWMC. It uses information from their General Model of the major rivers of
Bangladesh, together with the data from the similar Coarse Pilot Model
constructed by the North Central Regional Study (FAP-3).

The initial model, constructed using the only data then available, was not accurate
enough and further topographical and hydrological data were therefore required

to improve its precision. These were collected during the extension period of the
study i.e.

° topographical cross-sections and longitudinal profiles of the
principal rivers and embankments within the area,

. hydrological surveys (seven gauge measuring points and four
discharge measuring points) during the 1992 monsoon period,

L] the Finmap topographical survey was not available in time and
so the old map dating from 1960 (scale 4 inches to a mile) was
used to obtain the elevation-area curves for the various cells.

The new reference model was entirely reconstructed by introducing the new data
and validated by means of hydrological measurements during the 1992 monsoon.

Aim and Limitations of the Model

The ultimate aim of modelling, according to the terms of reference, is to model the
effect of different development options, in terms of water elevation and discharges
in the hydrographic network, flow rates through structures to be studied at
preliminary design level and water management procedures. During the course
of the study, the aim was to see how these would change the flooding conditions
in the floodplain, in terms of water levels, duration and period, in order to convert
these results into land types based on depths of flooding for the "with" and
"without" Projects scenarios.

This latter exercise proved disappointing due to the basic philosophy of the model
and, in this respect, it is worth recalling the following points:

° The mathematical model based on the MIKE-11 software is of the
looped type, with topography being represented schematically.
The pronounced micro-relief in the area and local development
works carried out by farmers, which strongly affect the real
classification of land types, cannot be taken into account with a
sufficient level of detail by this model,
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® The data available for validating the model vary from one year to
another, in particular with respect to the breaches in existing
embankments along the Jamuna,

. It is not possible to make a direct comparison between the
distribution of actual agricultural land types and those calculated
by the model from elevation-area curves. Indeed, the former are
net cultivated areas, while the latter are gross areas.

Because of these different factors, it is essential to interpret the simulation results
with caution, as far as calculating modifications in land type distribution is
concerned. A special methodology was used, which considers the model results
as only relative (and not absolute) values.

Validation of Reference Model

The reference model was validated mainly by using hydrological data from 1992.
Unfortunately, the 1992 monsoon was particularly dry and the maximum water
levels reached were about one metre lower than usual. The few data available
for 1991 were also used. The maximum discrepancies between calculated and
observed water levels were of the order of 20 cm, which is satisfactory in view
of the accuracy of the topographical data and method of exploiting the model in
relative terms.

Construction of Option B Models

The basic model for Option B was constructed by taking the reference model and
introducing the Project embankments and the following gated structures:

Islampur inlet

Chatal inlet

Jhenaiti inlet

Jhenai/Chatal outlet, which operates as a flap gate, preventing
water from downstream in the Jamuna from entering the
embanked area

The minor structures were also introduced in localised groups.

Two other derived models were also constructed to carry out the following
simulations:

L Option B without the Jhenai/Chatal outlet structure,
L Option B including only the length of the Jamuna embankment

between its northern end and Maderganj (to represent an
intermediate stage in the construction phase of the Project)

Annex 4 - ii



Methodology Adopted for Calculating Land Types

In view of the above considerations concerning the accuracy of the model and its
limitations, a special methodology was applied to exploit the model results in
relative terms and not as absolute values, in order to calculate the land type
distribution.

The reference year was chosen from simulations of 8 years run on the reference
model, 1977 was the year that gave the closest distribution to that actually
assessed by the agronomists. In order to validate the selected reference year,
tests were also performed to check that the results obtained concerning the new
land type distributions with Option B remained similar with other years, confirming
that 1977 is a good choice.

A results processing programme was written specifically to compute land type
distribution using the model results (hydrographs) and area-elevation curves of the
different cells.

Results Obtained

i) New Land Type Distribution for Option B

The new land type distribution for Option B (net cultivated areas) is as

follows:
e FO 55%
] F1 38%
e F2 7%
B 3 0%
ii) Usefulness of Jhenai/Chatal Outlet Structure

The simulations run with and without the structure show that this outlet
provides little improvement in the reference year. In contrast, it would
have considerably limited flooding in 1988 and other high return period
floods, and is recommended for inclusion in the scheme.

iii) Sizing of Structures

The size of the inlet structures was fixed with regard to the present river
bed discharge capacities downstream the structures, so that present
normal flooding conditions can be reproduced in the [W] situation.
Details are given in Annex 7 on Engineering.

The size of the Chatal/Jhenai outlet structure was fixed according to
magnitude of flows under the [WO] situation. The sizing was
subsequently checked with model in order to assess the structure
operation with regards to maximum acceptable need loss at the
structure and the impact of reduced ventage. As a result a 25 vent

Annex 4 - iii

>



iv)

structure is proposed, it has a nominal capacity of 400 m®/s under 0.20
m head.

Management of Structures

Once the project area is protected against high water levels in the
Jamuna, the opening times in June do not affect the maximum water
levels reached in August and September which will actually result from
rainfall within the project embankments. Hydraulic management of these
structures can therefore be based on local upstream and downstream
water level criteria during the month of June.

Scheduling of Works

The simulations carried out on the model including a partial embankment
along the Jamuna showed that the relative improvement in terms of
flooded area is of the order of 30-35% of the improvement obtained
between the reference situation and Option B.

Annex 4 - iv



1.1

1.2

GENERAL
Hydrodynamic Mathematical Model

The mathematical model of the Jamalpur Priority Project Study area has
been operational since January 1992 and is based on the MIKE-11
software of the Surface Water Modelling Centre (SWMC) and uses
information from their General Model of the major rivers of Bangladesh
together with the data from the similar model, the coarse Pilot Model,
constructed by the North Central Regional Study (FAP 3).

Initially, the general intention was to use the coarse Pilot Model
established by FAP 3, and to refine it progressively. However, due to
scarcity of field information it became clear that the results obtained
would not be sufficiently accurate. It was therefore decided to extend
the services for the JPPS, and to refine the model during this extension.
Three factors have improved the model during the extension period:

L] Topographic Survey of the irrigation area by Finnmap and site
surveys.
L] Hydrometric data including water levels and flow data from newly

installed internal gauges operated during the extension period.

e Revised and more compartments in keeping with the Engineering
option BS.

In the absence of Finnmap contour mapping, attempts have been made
to overcome the lack of mapping by using the old 1960's Water
Development 4 inch to the mile topographic maps with one foot
contours, based on 1957 aerial photography, and by more extensive
surveys. However, both these have severe limitations: the old mapping
is clearly inaccurate in the Jamuna active flood plain, and out of data
with regard to roads and homestead areas; site surveys are necessarily
of limited extent, and can only depict a narrow strip, which may miss
important features. This is more relevant to the modelling, since much
of model output is based on area elevation curves which are at present
derived primarily from the Old Water Development maps. To minimize
errors, the Project Area is divided into nine cells and the area-elevation-
capacity curve for individual cells have been prepared.

Purpose and Limits of Modelling

The ultimate aim of modelling, according to the terms of reference, is to
model the effect of different development options, in terms of water
elevations and discharges in the hydrographic network, flow rates
through structures to be studied at preliminary design level and water
management procedures.

Annex 4 - 1
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To this end, the hydrodynamic model study had to take into account the
boundary conditions based on 25 year model simulation by FAP 25 and
also the boundary conditions on the south limit of Jamalpur area from
the FAP 3 model.

The study has investigated changes in the flooding conditions on the
flood plain, in terms of water level, duration and period in order to
convert these results in terms of land types based on depth of flooding
for the with and without project scenarios. Hence the financial benefits
and disbenefits have been assessed to arrive at an overall development
strategy for the area.

The determination of land type changes due to the project has proved
difficult because of the inherent limitations of the model. The following
points explain the difficulties involved:

L Regarding the model philosophy , MIKE 11 is looped model which
represents the land topography, and more specifically, flooded
lands, in a schematic way. As far as Jamalpur area is concerned,
the micro topography is significative and it is represented globally
and statistically. The simplification of the actual land topography
is necessary in order to meet MIKE 11 constraints, and despite
the simplification, the computer memory is used at more than
90% of its capacity.

] Regarding the available data for the model validation, it is
necessary to underline that due to the variability of the
topography, and more specifically the variability of the breaches
in the existing embankments along the Jamuna, the model is
theoretically valid only for the specific year of surveys used to
provide the validation data.

° The comparison of reported agricultural data of land categories
and those derived from the model results is complicated,
because the actual categories are determined not only by the
natural topography used for the construction of the model, but
also by artificial obstacles which are not represented in the
model. These obstacles include drains, bunds and embankments

s built by the farmers for the control of the water in their paddy
///, fields and roads built for the access to the paddy fields.
% There are some difficulties regarding the accuracy of the data

used for boundary conditions, as issued from FAP 25
calculations, compared to the accuracy required for the
differentiation of land types . For example at Bahadurabad, the
standard deviation of peak water elevations is 27 cm between
observed and calculated data, which is the magnitude of the
maximum flood depth for land category FO.

Annex 4 - 2
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1.3

1.4

All these considerations mean that it is essential to exercise caution
when interpreting the results of the simulations with regard to land
types. However, it is reasonable to assume that the results remain valid
provided that they are used to make an overall comparison of the
reference situation with the chosen option, without treating the results
as absolute.

In order to minimise the effect of distortions in comparisons between
land type distributions in the original agricultural reference situation and
land type distribution calculated by the model, a methodology has been
developed to correct in relative terms the observed differences.

Flood Pattern Within The Area

The Jamalpur Priority Project Study area is dominated by the Jamuna
river to the wes} and by the Old Brahmaputra river to the north-east.
Two main distributaries drain the area: the Chatal, originating in the
Jamuna, and the Jhenai, originating in the Old Brahmaputra. They join
near the southern limit of the project area and then divide into two
branches. One, carrying a rather limited discharge, flows southward to
join other internal rivers of the NC region. The other flows back towards
the Jamuna river. Excess water over the area is due to rainfall and to
the other two outer major rivers flowing over bank. Flooding from the
Old Brahmaputra does not occur frequently. Flooding from the Jamuna
occurs more frequently. An embankment constructed along the left bank
of the Chatal river apparently effectively protects the eastern part of the
project area from some of the minor Jamuna floods. An embankment
was constructed a few years ago closer to the Jamuna river. It had
some effect over the area, but changes in the Jamuna deep channel
morphology and other hydraulic conditions lead to consistent breaching
of the embankment nearly every year. The without project scenario
assumes that these two embankments are ineffective in preventing
major floods.

MIKE 11 Software Package

The hydraulic simulation models for the area were constructed using the
MIKE 11 software.

MIKE 11 is a software package developed at the Danish Hydraulic
Institute (DHI) for the simulation of flows, sediment transport and water
quality in estuaries, rivers, irrigation systems and similar bodies of
water.

It is provided free of charge to consultants carrying out studies in

Bangladesh. SWMC installed it on the FAP 3.1 computer in September
1991.
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In addition to the hydrodynamic flow simulation model, MIKE 11 includes
a module which simulates rainfall-runoff to calculate inflows to the
model.

In the project area there are three rain gauges station, namely
Jamalpur, Dewanganj and Sarishabari as indicated Appendix A on
hydrology. Raw data of rainfall have been received from FAP 25 for
hydrological analysis and for modelling purposes. Rainfall runoff result
files NCRM.NRF, NAM file from 1986 to 1989) was used. For other
years, rainfall-runoff files of FAP 3 were used.
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2.1

2.2

2.3

2.3.1

METHODOLOGY
Methodology for Fixing the Flood Event

The general methodology adopted for the hydraulic model analysis are
as follows:

L] calibration of the model with 1992 and 1991 hydrometric data.

L Simulation of 8 years for the future "without project" situation
(1977, 1980, 1987, 1988, 1989, 1990, 1991, 1992)

L] Selection of a representative reference year from the analysis of
the 8 year model results

L] Appraisal of various development options, for selected years only
] Reference year run for the finally selected "with project"
situations.

Selection of Representative Events

Data is available for a period of 25 years. Due to constraint of time and
situation it was not feasible to go for full simulation of all the available
years. Therefore the selection of particular years of record is justified.
For the purpose of assessment of the present flooding problem, the
main issue is the assessment of the depth and duration of major
monsoon flooding, characterised by annual maximum peak river level
and seasonal rainfall.

Considering years 1977, 1980, 1987, 1988, 1989,1990, 1991 & 19892 it
is found that significant amount of overlap exists among the years. A
reasonable selection for analysis is assessed to be 1977, 1980, 1987,
1988, 1989, 1991 and the events include two of the worst on record and
form a suitable basis for analysis and evaluation of flood events.

Study of the Options

Option A

Actually, Option A was not simulated. It is indeed impossible to carry
out realistic simulations using a reference model that gives overall water
storage values within the cells.

The accelerated drainage under option A involves the local improvement

of drainage conditions, which cannot be represented at the level of
accuracy of the model.
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2.3.2

2.4

Realistic modelling of option A would require much more accurate
knowledge of the topography than that adopted in the reference model,
and in particular, knowledge of the topography of each depression and
its outlet, which is impossible to achieve without computation facilities
that are quite out of keeping with the scope of the present study.

Option B and Others

The mathematical model study involved establishing a reference model
which was calibrated with 1992 monsoon data within the project area.
The following scenarios were then modelled on the basis of the
reference model.

Option B

Option B aims at assessing the feasibility of flood control within the
project area. More specifically, the simulation principle is to admit
floods into the project area during a fixed period and to secure a
continuous receding flood level within the project area after the closure
of the flood intakes. At Bausi bridge a maximum discharge of 50 m¥/sec
has been assumed towards the area south of the project area as per
FAP 3 boundary condition.

Option B (Modified)

This option aims at assessing the effect of back flow from Jamuna in
absence of Chatal/Jhenai drainage outlet structure.

Option B ( First phase of embankment construction )

With this option, it is possible to assess the effect of a first phase of
works in constructing the embankment along the Jamuna between its
northern extremity and Maderganj.

Data Used to Improve the Accuracy of Model

Most of the data used to improve the accuracy of the model were
provided by SWMC, FAP 3 and FAP 25.

Complementary data used were:

(a) Topographical Surveys :
® new cross-sections of internal rivers and main khals (92 Nos)
® longitudinal profiles of existing road and railway embankment

(83 Km)
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2.6

® longitudinal profiles of existing embankments at the project
boundaries.

® size and elevation of existing structures.

(b) Hydrological Data
In the 1992 monsoon, water level data and flow data were
received from ten number gauging station that were installed in
the project area during the extension period. Three were
installed by BWDB and seven by FAP 3.1.

Construction of Reference Model

The reference model has been constructed on the basis of the following
topographical survey data:

L] for Chatal, Jhenai, Dadbhanga & Patherkata khals
L] for other internal link channels hydraulic sections were calculated

by dividing the area-elevation of the link catchment by the
average length of channel

° for the existing embankment
L for the existing road embankments within the project area.
® the lateral storage areas derived from the 4" to a mile map were

introduced into the model at calculation points.
The project area has been divided into cells which are physically divioed
by existing dykes, roads & railway embankments. This natural division
was used as a basis for the construction of the model.

Rainfall run-off values were introduced at calculation points on the basis
of the catchment area relevant to each point.

Boundaries
(a) Data

The model boundaries are provided with Y(t) i.e. stage-time
series observed relationships, with Y as absolute water level.

Three Y(t) time series were used:
L] Bahadurabad gauge observations were extrapolated for the Y(t)

fixings at the upstream end of the Jamuna branch of the model.
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(b)

()

Jagannathganj gauge observations are used for Y(t) fixing at the
downstream end of the Jamuna branch of the model

Jamalpur gauge observations are used for Y(t) fixing at the
downstream end of the Old Brahmaputra

Jamuna Boundary

The Jamuna has been introduced in the model to provide Y(t)
relationships for exchange paths between the Jamuna and the
project area. This is necessary to avoid pre-processing of Y(t)
relationships in Bahadurabad and Jagannathganj and to avoid
providing the model with multiple boundary files. Model output
from run 6 and Option-3 of FAP-25 for Y(t) has been used for the
scenarios.

Bausi Bridge Boundary

Two possible boundary conditions could be introduced at the
Baushi bridge outlet:

e A condition of the Y(t) type, identical to the three other
model boundary conditions. This solution, which is
technically the best, could not be used because the available
data do not cover all the years to be simulated.
Furthermore, option B involves limiting the flow rate at this
point to 50 m*/s. The same type of condition could therefore
not be used in the reference model and option B, which
could result in distortion when comparing the results

e A condition of the Q(h) type in the reference mode. This is
mathematically sound, provided that the flow rate is not
influenced by downstream conditions. Analysis of the
observations for 1992 (water levels and flow rates at this
point) and satellite imagery of past floods showed little
downstream influence, which is confirmed by satellite images
showing that the downstream area remains unflooded, even
during major floods.

It is this latter solution that has been adopted. It also has the
advantage of being of the same type as that introduced into the
model of option B.

External Influences

For the simulations, the stage-time Y(t) provide by FAP 25 takes
into account the influences on water levels and discharges in the
major rivers caused by the Jamuna left embankment and Jamuna

bridge.
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2.8

Model Validation

The model has been constructed so that the results of the simulation of
the 1992 floods agree with the 1992 observed values of the water level
on the internal gauge station. The comparison of the results of the
model and observed values is given in appendix C1.

The discharge measurements performed in 1992 on the Chatal
(Maderganj & Belamari), Dadbhanga and Jhenai are also compared to
the simulation results . It can be concluded that the performance and
the accuracy of the model is adequate for its use in this project.

Unfortunately, the levels reached by the 1992 flood are very much lower
than those of a normal year, and the model's behaviour for higher levels
could not be tested thoroughly and with the same degree of precision.
The few data available for 1991 were nevertheless used. The results
obtained are also given in appendix C1.

After the model validation, it can be assumed that the results are
reliable for comparison between different calculations, especially when
comparing the different scenarios with the without project scenario.

Curves showing a comparison between calculated and measured levels
at points within the area are given below. They show maximum
differences of +20 cm. Greater accuracy is impossible to obtain given
the level of precision of the topographical data, and in particular the
area-elevation curves for the cells. The important point with this type
of model, which is used to make a relative comparison of results with
and without the option, is its general behaviour in relation to the real
situation. From this point of view, the setting is satisfactory.

Construction of Option Model

Construction of the option B model involved reusing and modifying the
reference model as follows:

] replacement of the inlet weirs at the following points by gated
structures:

® Chatal inlet
® |[slampur inlet
® Jhenai inlet

° replacement of all other weirs in connections between the

Jamuna and Old Brahmaputra and within the area by culverts, in
order to simulate the effect of minor flushing structures
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2.9.1

2.9.2

L] installation of a culvert at the Jhenai/Chatal outlet, operating as
a flap gate and preventing water from being introduced from
downstream

® modification of the Q(h) curve at Bausi bridge in order to limit the

flow rate to 50 m?/s

Construction of the derived models involved modifying the option B or
reference model:

L For option B with no structure at Jhenai/Chatal outlet, reusing the
option B model and eliminating the structure

L] For the model enabling simulation of flooding after
implementation of the first phase of works:

® Reusing the option B model along the Jamuna river between
the northern end of the scheme and Maderganj

® Reusing the reference model for the rest of the area
Methodology Adopted for Calculating Land Types
Definition of Land Types
Crop statistics and cropping distribution have been based on the flood
phases, as such, the present situation regarding flood and drainage in

the project area can be assessed from land classification related to the
flood depth. Flood phases are categorised as follows:

L FO Flood depth of <0.3 m

L F1 Flood depth of 0.3m-09m

k) F2 Flood depth of 0.9m-1.8m

L F3 Flood depth of > 1.8 m for less than
nine months

® F4 Flood depth of >1.8 m for more than
nine months

Land Types |dentified in the Field

The land type areas identified by field investigations and measured on
the 1:50,000 maps produced by SRDI are representative of the crops
traditionally grown in the regions considered.

In addition to the official definition based on water levels, this
distribution takes into account the following factors:

L the pronounced micro-relief throughout the study area
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2.9.4

@ the ability of farmers to erect bunds, taking advantage of the
micro-relief to carry out localised protection works and thus be
in a position to cultivate FO crops on F1 land, for example.

The figures represent net areas of cultivated land. They do not include
inhabited or wooded areas, tracks, embankments, areas of deep water,
etc.

Land Types Calculated by the Model

Interpretation of the results of the model is based on analysis of the
area-elevation curves for each model cell, following the methodology
explained in section 2.9.6. These curves are derived from a
topographical map dating from 1960, to the scale of 4" to the mile. In
contrast to the land types identified in the field, they cannot provide
details on the micro-relief and localised works carried out by farmers.

In addition, the area-elevation curve cannot correctly represent beel
areas situated at relatively high levels. Indeed, the beels are classified
as F2, F3 or F4 according to their depth, but if they are at a relatively
high altitude, they will be represented by the area-elevation curve as FO
or F1.

In order to test the sensitivity of the land type distribution to variations
in water levels, the tables showing "Land type distribution according to
assumed water level within the model cells" (see Appendix B) were
calculated using the definition of the different land types. For each
model cell, on the basis solely of the area-elevation curve, they give the
theoretical distribution of the various land types for each water depth.

It can be seen from Table 4.2.1 that, in the range of normal flooding for
each cell, a 10 cm variation in water level causes significant variations
in land classification.

The distribution of land types is consequently highly sensitive to
variations in water levels and this shows that the results of the hydraulic
model, irrespective of its accuracy, must be taken as relative values, so
as partly to eliminate systematic distortions.

Comparison of Land distribution Identified in the Field and Calculated by
the Model

The foregoing considerations show that care must be exercised when
comparing the different land types. The land types identified in the field
apply to a net cultivated area, and are representative of the real
reference situation.

In order to make a comparison, they must be referred to the same gross
area. This transformation is not identical for all land types. The
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difference between net cultivated area and total gross area must be
distributed primarily:

L] over the FO, in which are located all the inhabited areas and
tracks (mainly in areas not subject to flooding)

® over the F2, F3 and F4, which include uncultivated areas of
unconfined water (beels).

In order to carry out this transformation, the following coefficients were
adopted:

° 50% of the difference between gross and net areas is added to
the net areas classified as FO

° the remaining 50% is shared equally between F2 and F3/F4.

Table 4.2.2 gives the corrected percentages of gross areas according
to this transformation criterion, for each thana.

These percentages will be used as a basis for selecting the reference
year for comparing the various options.

However, it should be stressed that it is unrealistic to try to find a year
which gives a distribution similar to that actually observed in the field,
as various uncertainties are involved:

L] The relative precision of the model results. It should be recalled
that the results were validated primarily on the basis of 1992
hydrological measurements. In 1992, maximum water level were
much lower than usual

L The relative precision of the area-elevation curves derived from
the old 1960 topographical map (in the absence of the Finnmap
survey)

° The presence of micro-relief, beels and development works

carried out by the farmers, which are taken into account in the
percentages obtained in the field surveys, but not in those
derived from the model.

The methodology therefore involves performing various simulations to
choose different and contrasting years, for which the necessary data are
available, and then selecting the year which appears to coincide most
nearly with the distribution actually observed in the field.

The results obtained by simulating the various options will be compared
in relative terms to the simulated reference situation. A reverse

transformation to that used in obtaining gross areas from net areas will

Annex 4 - 12



2.9.5

be performed to transform the gross areas calculated by the model into
net cultivated by the model into net cultivated areas that can be used
in the agricultural calculations.

Choice of Reference Year

The methodology adopted for selecting a reference year to be used in
calculating the modifications in land type between the without-project
situation and with-project situation involves simulating a number of years
chosen from among those in which boundary conditions are available for
the without-project and with-project situations. FAP 25 provides these
conditions for with and without the FAP embankments-Jamuna bridge
combined projects. It should be noted that the with Project simulations
were made for the situation with both the embankments and the new
bridge on the Jamuna. Data for the situation with embankments but
without the new bridge are not yet available from FAP 25.

Table 4.2.3 shows the years which were simulated by the without option
model, following validation. They were chosen according to the peak
flood return periods established by FAP 25 in terms of maximum levels
reached:

The distribution of land types throughout the area within the
embankments was calculated for each simulation and for inundation
times of 3 and 10 days. The results were then compared with the
corrected agricultural data (gross areas - see para 2.9.4 above) The
selection criterion adopted for the reference year is the standard
deviation between the cultivated area values transformed into gross
areas and the values calculated by the model. Table 4.2.4 (Land type
distribution from model findings) summarises the results.

Analysis of the Table 4.2.4 shows the following:

e Irrespective of the year simulated, there is a severe distortion
with regard to areas of F1. These remain relatively constant
(22%) whatever the depth of water. This phenomenon can be
seen from the shape of the area-elevation curves or from the
tables of "Land type distribution according to assumed water
level within the model cells". Because of the shape of the area-
elevation curves of the cells, and in particular of the gradient of
the central straight section, the agricultural values (35%) will
never be reached, whatever the model results. This phenomenon
may be explained when the Finnmap information is available.

® The year which has the smallest standard deviation with 10 days
submersion is 1977. This year has been selected as reference
year.
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From the above, it is conﬁrmed that model simulation results have a
relative value and not an absolute value.

Processing of simulation results

A computer programme for process‘mg the results of the various
simulations has been especially written in order to Qassess the
distribution of inundated areas for gach computation cell and for each
Thana, in each option.

On the basis of the area-elevation curves for the cells of the area
concerned (and area-elevation curves of the sub-cells defined by the
intersection of the hydraulic cells and thana) and corresponding
hydrographs calculated by simulation, this programme can perform two
types of computation:

L] generate a table, giving the inundated areas in each hydraulic
cell, each thana or for the entire area within embankments,
according to the depth of water and submersion time

L] generate tables giving the distribution of land types tor each cell,
each thana of for the entire area

Corresponding to each cell area-elevation curve is a hydrograph
calculated by simulation at the representative point of the cell. gach
area-elevation curve is stored in a separate file. There are nine model
cell curves and area-elevation curves for the sub-cells at the intersection
between cells and thana (totalling 22 sub-cells).

The hydrographs of the representative points are stored for each
simulation in @ single TXT file generated by MIKE 1

The algorithm for computing the inundated area as a function of depth
and time of submersion is the following:

. introduction of the table of correspondence petween area-
elevation curve file names and corresponding hydrographs (from
MIKE 11 compulation); this table is stored in @ special file for

correction Of reuse

® area-elevat‘ron

° hydrograph (from MIKE 11 computation)

® reading of files

e determination of flood start and end dates from the hydrograph
file
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® calculation of maximum level reached on the hydrograph, and of
levels corresponding to submersion periods of 3, 5, 10, 20, 40,
60 and 90 days, by means of an iterative computation

® iterative computation of flooded areas for various depths, by
interpolating these into the area-elevation curves of the
corresponding cells

L] consolidation of the various sub-tables in order to obtain a
representative table for the entire area or for each thana.

An example of the results is given in Table 4.2.5. The full set of tables
calculated for the requirements of the study is given in Appendix C3.

The land type calculation algorithm is based on the same principle:

For each computation block, based on the area-elevation curve and
flood hydrograph at the representative point in the block, obtained by
simulation, this programme calculated the respective areas of the
various categories of land:

° FO unflooded land or land inundated to a depth of less than
0.30m

L] F1 land inundated to a depth of 0.30 m to 0.90 m

° F2 land inundated to a depth of 0.90 m to 1.80 m

® F3 land inundated to a depth exceeding 1.80 m

together with the flood dates and durations.

The duration of submersion in days (d) for which the flood level is taken
into account may be parameterised. The programme uses the following
algorithm:

L] introduction of the table of correspondence between area-
elevation curve file names and corresponding hydrographs:

e area-elevation
e hydrograph (from MIKE 11 computation)

This table is stored in a special file for correction or reuse. It is
the same as the one used for calculating flooded areas as a
function of submersion time and depths.

s reading of files
L determination of flood start and end dates from the hydrograph
file
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° calculation of maximum water level and correction of this level by
eliminating flood peaks lasting less than (d) days, by iterative
calculation

L calculation of the areas of different categories of land by
interpolation of the corresponding elevations on the area-
elevation curve specified to the computation block considered

L] calculation of land inundation start and end dates for the various
water levels corresponding to the different categories of land.

Figure 4.2.1 shows the correlation between hydrographs and area-
elevation curves.

An example of the results is given in Table 4.2.6. The various tables
calculated for the requirements of the study are given in Appendix C3.

Methodology Adopted to The Test The Utility of The Jhenai/Chatal
Outlet Structure

The function of the structure located downstream of the project area is
to control the discharge of water into Jamuna while at same time

preventing backflows from the river.

Several simulations were run:

] with the structure for the reference year

] without the structure for the reference year

L with the structure for an exceptional year (1988)

L] without the structure for the same exceptional year (1988)

The various solutions are compared on the basis of water levels
immediately upstream of the structure and on the basis of the areas
flooded (see Section 3.2).

Methodology Adopted to Test The Sizing and Hydraulic Management
of the Structure

Bearing in mind that the selected option is a controlled flooding option,
the preliminary size of inlet structures was fixed on the basis of the
flows entering the area in the without project situation, so that rivers
downstream these structures can flow at full bank level. Discussion and
justification of this is included in Annex 7 on Engineering.
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It was then confirmed with the model that the flows introduced were
sufficient to ensure adequate water levels in the cells, particularly during
the month of June.

The sizes of the outlet structures i.e. Jhenai/Chatal outlet and Bausi
Bridge outlet, were fixed on the following basis:

E Jhenai/Chatal outlet: results of the model regarding the flow
leaving the area in the without project situation.

° Bausi Bridge outlet: restriction of the flow to 50 m®s as per
assessment made by FAP 3.

Subsequently simulations were run to test the size of the structures with
respect to the resulting maximum head loss through the Jhenai/Chatal
outlet during monsoon and the incremental head loss for
reduced/increased discharge capacities at this outlet structure.

Two sets of simulations were carried out:

® One set concerning the reduction of ventages at Jhenai/Chatal
outlet with a restricted discharge at Bausi Bridge (50 m®/s)

@ One set concerning the reduction of ventage at Jhenai/Chatal
outlet without flow restriction at Bausi bridge.

From the management point of view, several simulations were run with
progressively longer opening times during the month of June. Opening
times of two weeks and one month were adopted in order to analyze the
difference in behaviour of the system.

Methodology Adopted to Evaluate The Effect of Partial Construction
of The Embankment Along The Jamuna

A specific model was built to simulate this case (cf. section 2.8). The

simulations for the reference year and exceptional year (1988) enable
comparisons to be made between these different situations.
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3.2

RESULTS AND INTERPRETATION OF VARIOUS SIMULATIONS
Calculation of new Land Type Distribution for Option B

The various curves and results tables are given in Appendix C3 to this
Annex.

Table 4.3.1 summarises the new distribution for the entire area inside
the embankments and gives the standard deviation for choosing the
reference year. 1977, with a maximum submersion time of 10 days, is
the year with the smallest standard deviation. It has therefore been
chosen as the reference year. It corresponds to a flood peak return
period of about 1 in 5.

The new distribution of land types corrected with respect to the net
agricultural area is given in Table 4.3.2.

To confirm the distribution obtained, the years 1980 (10 days), 1987 (2
days) and 1988 (10 days), with standard deviations again close to the
minimum, were also simulated. The values obtained for the net
cultivated areas are shown in Table 4.3.3.

Table 4.3.3 shows that the differences from one year to another, in the
case of the closest years to the agricultural distribution actually
observed, are not very far from one another, confirming that 1977 is a
good choice of reference year.

Land type distribution calculations for all of the Thana are set out in
Appendix C3.

Usefulness of the Jhenai/Chatal Outlet

Analysis of the simulation results in terms of water levels immediately
upstream of the structure site, with and without the structure, shows that
the difference is relatively slight (of the order of 10%) for the reference
year.

This phenomenon can be explained by the fact that inflow into the area
as a result of rainfall is sufficient to fill the low-lying part of the area at
a speed almost equivalent to that of the rise in the Jamuna.

In contrast, in an exceptional year such as 1988, the difference reaches
one metre and this would have been enough to prevent the catastrophic
flooding within the embanked area.

In terms of flooded area, the difference between the with and without

structure situations for the reference year is 600 ha, with a maximum
submersion time of 3 days.
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3.3

3.3.1

Sizing and Managements of Hydraulic Structures

Sizing of Structures (see appendix D 6)

(i

(i)

General

The model was used to check that the nominal discharge through
the structures were indeed complied with, taking into account
actual operation of the structures and in particular hydraulic
effects from downstream.

The real discharge through the structures fluctuates considerably
with upstream level variations in the Jamuna or the Old
Brahmaputra, causing significant changes in head loss in the
structures.

In option B simulations, the minor flushing structures remained
open throughout. This hypothesis is justified by the fact that
these structures are widespread and can only be managed in a
simple way based on local water level criteria (upstream or
downstream), which will not necessarily respond to requirements
further away. This hypothesis is slightly unfavourable, as it
introduces an additional flow to that produced by rainfall(between
50 to 100 m®s depending on water level conditions in main
rivers). In reality, even if the operating instructions are not
followed, these structures will definitely be closed in the event of
a flood or heavy rains. This hypothesis was considered for the
sake of caution.

Reduction of ventage at Jhenai/Chatal outlet - Base case

In the base case, the outlet at Bausi Bridge is designed for a
fixed discharge of 50m®s. This limitation has been assessed by
FAP 3 as the maximum discharge acceptable for the
requirements of PU 2 of the North Central Region. The following
simulations were carried out with the 1977 hydrological data:

RUN 1- No ventage reduction at Jhenai/Chatal outlet.
See fig. 4.3.1

If appears that for 25 vents (or 400 m*/s nominal discharge under
20cm head) the head loss through the Jhenai/Chatal outlet can
reach a peak vale of 48 cm, when the discharge through the
structure is 600 m3/s.

This simulation shows that under the proposed Jhenai/Chatal
outlet, due to the construction of the embankment and structures,
the free flow conditions from the Jhenai/Chatal river system
toward the Jamuna are altered. With respect to free flow

Annex 4 - 19

AP



conditions, the 48 cm head loss through the structure represents
an additional water depth on the mainland side of the
embankment. The fig 4.3.1 shows that the additional water depth
for a minimum duration of 10 days is of the order of 30cm. The
average head loss from june to October is 10cm.

RUN 2 - 25% Ventage reduction at Jhenai/Chatal outlet.
See fig. 4.3.2

In RUN 2, the Jhenai/Chatal outlet size is reduced by 25% (19
vents structure). As a result of this restriction of the structure
capacity, the maximum head loss is 78 cm, i.e. 30cm more than
for RUN 1. With respect to free flow conditions, the additional
water depth for a minimum duration of 10 days is 55 cm. The
average head loss from June to October is 20 cm i.e. 10 cm
more than for RUN 1.

RUN 3 - 50% Ventage reduction at Jhenai/Chatal outlet.
See fig. 4.3.3

In RUN 3, the Jhenai/Chatal outlet size is reduced by 50% (13
vents structure). As a result of this restriction of the structure
capacity, the maximum head loss is 128 cm i.e.80 cm more than
for RUN 1. With respect to free flow conditions, the additional
water depth for a minimum duration of 10 days is 100 cm. The
average head loss from June to October is 33 cm i.e. 23 cm
more than for RUN 1.

(>
J

Recapitulation of simulation results.

RUN
RUN
RUN

Peak 10 days Average
Head loss (cm) Head loss (cm) Head loss (cm)
1 48 30 10
2 78 55 20
3 128 100 33

Impact on the agricultural production

From the area/elevation curves of the concerned model cells (C1,
C2, C3) it appears that for an absolute water level at 15 m, an
increment of 10 cm of the water depth will affect the following
area:

CH 330 ha
c2 205 ha
C3 465 ha
Total 1000 ha out of a total of 30,000 ha, gross area.
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On this basis, a 25% reduction of the structure capacity would
affect an incremental 2500 ha gross area as a result of an
increased water depth of about 25 cm, considering a minimum
duration of 10 days. For a 50% reduction, the affected area is
7000 ha.

In order to justify the proposed sizing, it is necessary to compare
the saving on the Jhenai/Chatal outlet cost for a 25% ventage
reduction to the loss of agricultural gross margin on the area
affected by an increased water depth.

Cost of Jhenai/Chatal outlet: Tk 164.3 million
Saving for 25% size reduction: Tk 41.0 million

- Affected gross area 2500 ha
- Affected net area (74%) 1850 ha

For a rough estimate and considering the shape of the
area/elevation curves it will be assumed that the transfer of land
categories due to increased water depth will be a reduction of
1850 ha on FO area, no change in F1 area (linear section of the
area/elevation curves) an increase of 925 ha on F2 and an
increase of 925 ha on F3.

Based on the data of the economic analysis, the resulting loss of
financial gross margin per ha can be calculated as follows:

- Yearly gross margin FO 25,560 Tk/ha
- Yearly gross margin F2 15,232 Tk/ha
- Yearly gross margin F3 9,700 Tk/ha

Yearly loss = 25,560 - (15232 + 9700) = 13094 Tk/ha
2

i.e. 13094 x 1850 = Tk 24.2 million

Even without capitalising the value, this yearly loss on the
financial gross margin represents more than 50% of the saving
on the outlet structure. This result is self explanatory, it shows
that the 25% reduction of ventage is not acceptable on a
financial basis. On a social basis, any structure which would
entail excessive head loss and increased water depth in the
fields would not be accepted by the population, as assessed on
other projects where public cuts to embankments have been
experienced. As discussed with FPCO, the proposed sizing,
which implies a limited 30 cm at 10 days, would be acceptable.
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(iii)

Reduction of ventage at Jhenai/Chatal outlet - no restriction at
Bausi Bridge

RUN 4, 5 and 6

For 1977 hydrological year, 3 simulations were carried out in
order to assess the impact of the proposed discharge limitation
at Bausi Bridge on the flooding conditions within the embanked
area. Three runs were carried out, with the following ventages
at Jhenai/Chatal outlet : 25 vents (design size, RUN 4) 19 vents
(25% reduction, RUN 5), 13 vents (50% reduction, RUN 6). At
Bausi Bridge, the flows have been simulated without restriction
and without downstream influence on the discharge (water level
downstream the structure not affected by the topography or
flooding conditions). This last arbitrary assumption has to be
taken into account for the analysis of the simulation resufts and
for the formulation of the conclusions.

The comparison of the results of the 3 Runs with the proposed
base case RUN 1 is as follows : (See figures 4.3.4, 4.3.5 and
4.3.6)

Recapitulation of simulation results
Peak 10 days Average Differential
Head loss Head loss | Head loss between
(cm) (cm) (cm) Max/Min
head
(cm)
RUN 1 48 30 10 70
RUN 4 27 12 3 120
RUN 5 42 20 5 135
RUN 6 68 40 10 160

The above table shows the significant consequences of the flow
restriction at Bausi Bridge.

First consequence: To drain the project area and to maintain
similar peak flood level within the embankment to the same
extent as in, RUN 1, it would be possible to reduce the size of
the Chatal outlet structure by about 35% ,if the Bausi Bridge
remains as it is now (without a 50 m%s limitation imposed).

Second consequence: The restriction of the discharge of Bausi
Bridge would aggravate the general flooding situation within the
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JPPS project area. The differential between the maximum and
minimum head recorded during the simulation period is 120 cm
when the Bausi Bridge outlet flows freely (RUN 4) and 70 cm
with the 50 m?®/s restriction (RUN 1). This is on the assumption
already stated that there is no downstream influence on the
discharge at Bausi Bridge outlet and therefore that the drainage
of the project area is more favourable in the Jhenai river
downstream Bausi bridge than in the Jamuna river.

(iv) Conclusions

The above analysis is based on 1977 hydrological year which has
a 1 to 5 year return period. For hydrological years having an
higher return period, the magnitude of the simulation results
would be amplified and the following conclusions would likely be
strengthened.

From a financial and social point of view, the proposed size of
Jhenai/Chatal outlet, 25 vents for a nominal discharge of 400
m3/s under 25 cm head, is acceptable.

As regards to Bausi Bridge, it will be necessary at detailed
design stage to re-assess the impact of the development of PU
2 on the JPPS. The JPPS model should be extended in order to
integrate the topography of the Jhenai river downstream of Bausi
Bridge and subsequent feasibility studies of FAP 3 for PU 2
should aim at limiting any discharge restriction at Bausi Bridge
(accurate assessment of Jhenai full bank capacity, construction
of embankment to contain higher discharges, etc).

Management of Structures

The with-project simulations show that, once the Jamuna in flows are
controlled, the maximum water levels within the project area are reached
in August and September due to the influence of rainfall. The type of
management applied to all the larger structures, which are open only
during June, will not therefore interfere with the maximum flooding levels
which define the land type distribution. Under these circumstances,
management of all the structures can remain fairly flexible, depending
on local requirements, as long as the project area is protected against
the high water levels in the Jamuna.

As far as the three large inflow structures and minor flushing structures
are concerned, there are two criteria to follow:

® A sufficient flow must be introduced in June to meet the

requirements of agriculture, fisheries etc and a sufficient level of
water must be maintained in the internal rivers.
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@ Inflows must be restricted when external levels in the Jamuna
and Old Brahmaputra are high. In the event of sudden floods,
these structures must be closed.

These management criteria, and in particular the upstream and
downstream set levels, will have to be finalised for each of the
structures in the detailed design study phase, according to the actual
location and final setting of the structures. They must be set out in the
scheme's management manual.

The upstream and downstream levels, along with the relevant
discharges, are contained in Appendix C6.

Work Schedule

Simulation with the partial embankment along the Jamuna between the
extreme northern end of the project area and Maderganj shows that the
relative improvement in terms of flooded area is of the order of 30% to
35% of the improvement obtained between the reference situation and
option B.

The flooded areas for the reference year under the three situations are
as follows:

® Without option : 50,640 ha
] Option B : 33,840 ha
L Partial embankment : 44 800 ha
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Table 4.2.1 Percentage Variation of Land Classification Areas resulting from a

10 cm change in Flood Depth

Model Cell Land Classes
FO F1 F2 F3 + F4

C1 5 1 2 2
c2 3 2 3 2
C3 4 1 1 2
C4 6 1 5 1
Cs 4 1 2 1
Ccé 4 0.5 2 1
C7 i 1 1 2
Ccs8 4 0.5 2 1
C9 3 0.5 2 1

Note  This table shows absolute values (%) which may represent plus or minus

variations in land classification.

Table 4.2.2 Land Classification (% Gross Area) by Thana

Land Classes

Tiama Fo F1 F2 F3 + F4
Jamalpur 40 15 34 11
Sarishabari 44 32 20 4
Melandaha 34 38 18 10
Islampur 25 39 29 7
Dewanganj 42 19 34 6
Madarganj 32 41 19 9
TOTAL AREA 34 23 23 9
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Table 4.2.3 Water Level Return Periods

Year Return Period at
Bahadurabad (years)

1977 4.1

1980 6.4

1987 1:5

1988 59.5

1989 1.2

1990 1.02

1991 5.0

1992 1.0
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Table 4.2.4

Land Distribution from Model Findings
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Main Findings from MIKE 11 Outputs - Flood Depth/Area
Characteristics - Without Project
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Table 4.2.6 Main Findings from MIKE 11 Outputs - Land Type
Distribution - Without Project

- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulaticn from 20-05-1977 to 17-10-1977 / Max. fl1d durac. : 3 days
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Simulation from 20-05-1877 to 17-10-1977 / Max.

Table 4.3.1
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Main Findings from MIKE 11
Distribution - With Project

1977 - AREA WITHIN EMBANKMENTS
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Table 4.3.2 Adjusted Land Categories Distribution - Option B

Model reference year : 1977

**********************#*******************t*****************#**********t***lttttt**

*51 ; ! (a) : (b) ! (c) g (d) * (e) *
*No ! Name of Thana ! FO ! Fl1 ! F2 s F3 * TOTAL *
: opaieima b s e Lr—cmmess= R S L == e e Ko i ¥
* ! : ! : 1 ¥ *
£ ¥ U JAMALPUR ! 2365 ! 1316 ! 879 0 * 4360 *
* ! ! ! ! ! x *
* ! ! ! ! ! x *
x 2 ! SARISHABARI ! 1327 ! 889 ! 310 ! 0 * 2526 *
* ! ! ! ! ! x *
* ! ! ! ! ! + *
* 3 ! MELANDAHA ' 10781 ! 6424 ! 774 ! 0% 17979 *
* ! ! ! ! ! ¥ *
* ! ! ! ! ! ¥ *
* 4 [ SLAMPUR ! 5743 ! 3669 ! 396 ! 0 * 3808 *
* ! ! ' ! ! £ B
¥ ! ' ! ! ! . *
* 5 ! DEWANGONJ ! 2248 ! 567 ! 52 ! 0 * 2867 *
* ! ! ! ! ! x *
* ! ! ! ! ! * *
* 6 ! MADERGONJ ! 4986 ! 6015 ! 1519 ! 90 * 12610 %
* ! ! ' ! ! E B
FRERFRRR R R R R KRR R KRR AR R KRR R R R KRR R R R R R TR AR TR TR
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* NET AREA ! 556%! 38%! %! 0%* 100%*

*********************t*****t*********************X********************t*****tt*ttt*
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Table 4.3.3 Model Results - Land Classification
Year Flood duration FO (%) F1 (%) F2 (%) F3 (%)
(days)
1977 10 55 38 ¥ 0
1980 10 58 31 10 1
1987 3 52 36 12 1
1988 10 63 30 8 0
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HYDROLOGICAL ANALYSIS AND DESIGN
Introduction

On priority basis the Jamalpur area has been taken as --e
first project in the Flood Action Plan for feasibility stuz,.
The studies will undertake wide range of disciplines -o
achieve an integrated development of the area. This 1= a
Flood Control and Drainage project, where river flooding -l
be prevented by peripheral embankments, and internal r._.~-
off generated during the monsoon will be draned -t
through sluices by gravity drainage. Such FCD scheme « i
be required flood protection and drainage improvement wc--s
in which hydrological data information and processing ¢ ay
a vital role for the optimal selection of design criteria.

Objective

The primary objectives of this working paper In the cont=«t
of feasibility study of Jamalpur project area are tc pro. ze
required hydrological parameters for the hydradyna~
modelling, geo-morphological studies in relaton to pank =
movement of the Jamuna river and the engireering stug =s.
Also to provide rainfall, water level and flew analvsis c=3
required for the design of embankmants, drairzze

channels,hydraulic structures & river bank prorection wc--
and other related specialist study.

(W)

River & Channel System
(i) Background

The Jamalpur Priority Project area (s bordered by -«~0
rivers, the Jamuna in the west and Old Brahmaputira in --e
north east. The Old Brahmaputra which branches from --e
Jamuna near Dewanganj, has only a little run-off during --e
dry season because the off-take is silted up and trne inf -w
Ceases every year on Janhuary. The Zinziram river. a
northern distributary of the Jamuna, gives the only surfzze
water inflow during the dry season, but this inflow is mir:-r.
However, during the rainy season the Old Brahmaputraz s
feed directly from the Jamuna.

The Project area itself is crossed by two water cour:zss
flowing southward: in the west, the Chatal a distributary of
the Jamuna, partially closed recently by an embankment. “ne
Chatal drains into the Jamuna. In the eas:, the Jhena a

AN4-Apx.A-1
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distributary of the Old Brahmaputra. A small part of the
Jhenai flow joins the upper Bangsi and the other part flows
to the south through the Baushi Railway bridge. Both water
course are seasonal and become almost dry during the winter
season.

(ii) Prediction of Flood Flow

Prediction of river flow is based upon the records of the
past. The accuracy of such prediction depends upon the
sop histicacy and accuracy of observations and measurements.

It is very difficult to predict the probable maximum flood
flow of Jamuna as the hydrometeorliogical data of the Indian
portion of the basin are not available. Snow melt accounts
for major portion of the flow of the Brahmaputra, but
rainfall in Indian province of Assam and northern part of
Bangladesh contributes substantially. Prediction by analysis
of physical features and storm patterns are not possible.
Physical features and hydrometeoriogical data for the

Bangladesh portion of Jamuna basin are available Tor z
period of 25 years. In the Jamuna river, during severe
flood, overtopping and breaching of the existing “ooc
embankment are common and there s no arrangement 1c

measure the overland flow. Without determining the over:anc
flow prediction of probable flood flow is not possible.

Bahadurabad Transit is the only station where Jamuna fiow
s currently being measured and data are available for =z
long period since 1960. Therefore the available dischargs
data at Bahadurabad Transit is considered the most suitable
for flow analysis.

Climatology

The climate in the project area shown in Table 4.A.1 s
tropical. The monsoon rain occur during the month of June,
July, August & September, rain does not happen continuousl;
rather it falls intermittently spreading for a period of
several days. The daily evaporation during the year varies
from 2.5 mm to 6.50 mm. The table summarises the
climatological data of Mymensingh station except rainfall andg
evaporation, The monthly average temperature varies from
18.4°C in January to 285°C in August-September. Winz

AN4-Apx.A-2
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velocity of 1,90 Km/Hr. is the lowest in December and 6.0C
Km/Hr. in the month of July is highest. The sunshine hours
is 5 hours in the month of June and 9 hours in Nov-Dec
month,

Hyd rological Data

In the project area the BWDB is maintaining a number of
hydrological station which are the main source of
hydrological data for the study. In addition SWMC arrangec
discharged measurements of Chatal and Jhenai for the year
1991. There are five water level gauge stations, three
rainfall stations and two evaporation stations which are
located almost at the project periphery. BWDB maintaining
discharge records of Jamuna at Bahadurabad and Olc
Bramhaputra at Mymensingh. The locations of the existing &
proposed Hydrological stations along with the project arez
including adjoining river and internal channel network Iz
shown in fig-1. The status of Hydrological data received fror
BWDB & FAP is shown in Table 4,A.2 & Table 4.,A.3

In addition, we have received the water level information fc-
both present and embankment condition for the reach c~
river Jamuna beitween Bahadurabad and Jagannathgen] Ghas
from FaP-25 shown in table 4,A.24 and also received mode
discharge of Jamuna at ¥holabarichar and Old Brahmaputr:z
at Jamalpur for the year 1975 - 13980.

Regional evaporation data for the year 1986 to 1990 werszs
obtained from FAP-25.

Area Elevation Curve

The land elevation varies from 12 m to 20 m (PWD) ar:
slopes generally from north to south. The area belos
elevation 13.00 and 12.00 m (PWD) are occupied by beels,
depression and water bodies.

The area-elevation-capacity curve has been prepared from
ft. contour Water Development Maps. To minimize error th=
project area is divided into 9 cells shown in fig-2. The are=z
elevation curve for the individual cells have been prepare:
accordingly. Based on them an area elevation curve for tr=
entire project area has been prepared and shown Tabi=
4.A .4,

(i) Flood and Flooded Area

AN4-Apx.A-3



AT,

The project area is dominated by the Jamuna river to the
west and by the Old Brahmaputra river to the north easrt
Flooding from the Jamuna occurs more frequently. Flooding
from Old-Brahmaputra is very rare. Flood is a natural
phenomena of this area and people are accustomed to live
with the flood but with the increased demand of basic need

due to population increase and the severe erosion effect of
Jamuna, low laying areas and flood plain have been
encroached upon by the people for * cultivation and
homestead.

In the present condition about 20% of the area is above
normal flood level, located mostly along the north east
boarder of the Project Area. In the central part of the area
about 35% of land is subjected to shallow flooding. Whereas
40% of the area fall under category moderately to deeply
flooded and lyes in the western part of the project. The
remaining 5% area Is in the very deeply flooded zone. In
general about 80% of the project area i1s seasonally floodez.

(ii) Inundation In The Project Area

There are few numbers of natural channels in the project
area, which will drain-off the rainfa run-off generatec
within the catchment.

Embankment will stop inundation from nack flow of the mair
river but intense rain will inundate low lying basin in the
project area for a short duration due to high stage ir
peripheral river.

The rainfall run-off of a basin depends upon number c*
factor such as rainfall intensity and duration, area anz
contours, initial stage of wetness |osses from evaporaticr.
percolation and transpiration by vegetation etc.

The Inundation caused due to accumulation of the rainfal
run-off in embanked condition and for different development
option will be determined by using MIKE-11 software.
Rainfall Analysis

(i) Introduction

The project area is under direct influence of Jamalpur ang

Dewanganj rain gauge station. Sarishabari is located at ths
extreme south of the project area.

AN4-Apx.A-4
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The monsoon last from June to September. The mean annual
rainfall is about 2240 mm. The monthly rainfall for the
stations Dewanganj & Jamalpur are shown in Table 4.A.5 and
4.A.6. Individual months during the monsoon season someti mes
have more than 800 mm. rainfall which, coinciding with
heavier rainfall in the upper basin and lower basin cause
catastrophic flooding in the area.

(ii) Rainfall-Depth-Duration-Frequency Analysis

The pre-monsoon May-June maximum rainfall upto 10-day
duration is required to compute drainage modules and for
drainage and irrigation studies. The maximum May-June
rainfall for duration upto 10-days and for different return
periods were derived by a frequency analysis using the
Gumbel Extreme Value Type-1 distributions Table 4.A.7 shows
the Rainfall depth duration frequency.

(i1i1) Drainage Module Analysis

The "Drainage Modulus" is the most fundamental parameter
which governs the design of drainage channel sy stem and its
economy. An effective drainage system can prevent prolon ged
inundation thereby save in crop loss.

Studies of rainfall data shows that more or less continuous
rain can occur for a period upte 10-days. A design 10-gay
rainfall, 1 in 10 year return period occurring during the
pre-monsoon months of May and June has been used to
derive the drainage modules.

The following criteria have been taken into consideration in
evaluating the drainage modules:

An initial pre-storage level of 50 mm
A deep percolation loss of 2 mm/day

An evapo transpiration loss of half the average
potential rate for May and June

Little or no submergence will be allowed above 200 mm
from ground level during the storm period

. Other losses (ET x 0.5t + Percolation)

AN4-Apx.A- 5
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Analysis was done in respect of drainage module for the
two stations: Jamalpur & Dewanganj . A drainage module of
33 mm/day was recommended for the project., Table 4.A.8 anc
4.A.9 shows the drainage module analysis.

In computing the drainage module sixteen years of rainfall
data were used at the preliminary stage. The drainage
modulus 33mm/day thus obtained more or less conforms with
the value adopted by MPO but it does not fulfil  the
condition of limiting flooding which should be within
approximately 200mm. To over come the above drawback the
rainfall data was further analyzed in order to find out the
rationality of the data. The result of the frequency analy sis
(Gumbel Distribution ) of 1-day, 5-day and 10-day maximum
rainfall have been plotted together with the observed data
on the probability paper. In the process number of events
were deleted to find out the suited values. Finally thirteer
and fourteen events were considered for Jamalpur anc
Dewangonj station respectively. Accordingly the frequency
analysis have been done and plotted on the probabil ity
paper which shows that the observed data and compuTec
values fit very “good".

The rainfall data of these thirteen and fourteen YEars wesre
used to recheck the dranage module. The re-computatior
shows that the drainage module 33mm/day satisfy the limiting
residua! flooding 200mm.

(iv) 10-day Rainfall Analysis:

Decadewise 10-day rainfall are required for the pre-monsoor
and post monsoon flood routing. While the 80% dependable (1
in 5 dry year) rainfall estimates are required for the desigr
of flushing sluice and for crop water requirement. 10-day
rainfall for the period April to November for different return
periods were derived by a frequency analysis using normal
distribution. The resuits are given in Table 4.A.10, 4.A.11
and 4.A.12. A 1 in 5 year return period is generally
accepted as the standard to determine cropping pattern and
to investigate the economic viability of a drainage scheme
and were shown in fig-3.

Water Level Analysis
The river water level analysis are required for fixing the

crest level of flood embankment with zea water lewvel.
Decadewise water |level for the period Apri! 1o November is

AN4-Apx.A-6



required for drainage studies and post-monsoon flood
routing. Whereas minimum water level is required for
irrigation and fisheries.

Maximum water levels under the existing conditions with
different frequencies for the river Jamuna and Old
Brahmaputra at Bahadhurabad, Jagannathgonj and Jamalpur
were derived by a frequency analysis of the annual maximum
river level data. Table 4.A.13 shows station with
corresponding yearly highest stage each for frequency
analysis. The Gamble Extreme value Type-1 distribution was
used for analysis. Also computed the water level frequency
analysis for Jhenai offtake of Jhenai river. The results are
given in Table 4.A.14.

The general water level characteristics of
Jamuna/Brahmaputra at Bahadurabad shown in fig 4. The
figure shows that the water level during the months of July,
August and September are generally at high level. The
lowest water level normally occurs in February. The maximum
range of variation during the rising stage of the water leyel
hydrograph occurs during the month of June whereas the
lowest range of variation during the faliing stage of tre
hydrograph is observed during the month of February.

Computation of 10-day water level decadewise at differer:
frequencies for the period April to November was carried cur
by fitting a normal distribution to the Ten-day averags
water level in each month. The results are given in Tabie
4.A.15 to 4.A.20.

Fig-5 shows the typical hydrograph of river Jamuna azat
Bahadhurabad and Jagannathgonj and Old-Brahmaputra river
at Jhenai offtake for the year 1988.

A 10-day water level analysis for lean period from December
to March was carried out for Jamuna at offtake of Chatal
and Old-Brahmaputra at offtake of Jhenai to ascertain the
lean period availability of water for supplementary irrigation,
The results are given in Table 4.A.21 & 4.A.22.

The maximum water level observed during the 1988 and the
corresponding values are :

AN4-Apx.A- 7
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Il River Name | Gauge 1988 1 in 20
| Station ' Values year f
Location JPPS |

Values

Jamuna Bhadurabad 20.61 20.49 1
|
| Jamuna Jagannathga | 16.14 16.12 [
nj [.
| Jhenai 18.73 18.71 {
Off-Jhenai '.]
| O- 17.81 1797 ||
il Brahmaputra Jamalpur i
e} 17.25 17.30 “
| Jhenai | Baushi I
J

The above values shows that the observed 1988 Jamuna flood leve

A

3

exceeded the computed 1 in 20 year event.

Discharge Analysis

Maximum annual discharge of Jamuna at Bahadurabad during
1988-1989 has beenh recorded to the tune of 98,600 cumec.
The value observed during 1988 exceeded the corresponding
value of the last 20 year event. Maximum discharge for
Jamuna and Old-Brahamaputra are required for confinement
studies, river training and bank protection works & geo-
morphological studies. Discharge data are available for
Jamuna at Bahadurabad and Padma at Baruria and Old
Brahamaputra at Mymensingh. BWDB is not taking discharge
measurement of Jamunha at Jagannath gon | and Old
Brahamaputra at Jamalpur.

Discharge records of Jhenai offtake and Baushi rallway
bridge are available for the period 1965-1979. Since 1980
BWDB has suspended discharge measurement at Jhenai offtake
and Baushi railway bridge. Discharge measurement have been
taken during 1991 flood period at Chatal bridge site and at
Jhenai channel 1 & 2 by SWMC and were made available to
JPPS.

Computation of annual maximum discharge with different
frequencies at different station was done directly by a

AN4-Apx.A-8
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frequency analysis of the annual maximum discharges. The
results are given in Table 4.A.23,

The general discharge characteristic of the Jamuna/
Brahmaputra at Bahadurabad shown in fig-6. It shows that
the discharge starts increasing in April and the first peax
flood generally occurs in July and is characterised by an
extremely rapid increase in discharge. After this the ma jor
peak occurs in August. The discharge begin to subside in
October. A 25 year mean rating curve of Jamuna river at
Bahadurabad is shown in fig-7.

The maximum yearly discharge computed by general model for
Old Brahmaputra river at Jamalpur for the year 1975 to 1973
were shown in Table 4,A.24.

On Site Hydrological Survey

Field trips helped in observing the main feature of |ar-
mor phology and the drainage network system within the fiocs
plain. Objective is to precise the data that are necessary fc-
an appropriate model activity. In addition to levelling z*
flood plain and description of the existing structures ir tr-
area, the water level records and discharge measureman*
high flood condition at strategic poaints are of paramour-
mportance.

Considering the necessity and purpose of Modelling, a list -~
all the elements, making no distinction what already exjs-
but for improvement and precision of the model the corre:-
location of hydrological installation such as water level gaugs
and discharge measurement points play a vital rule. Durirmz
field visit specialist travelled in the interior of the project
area and obtained information through the testimony of Ilocz
people on the depth of inundations and flood propagation.
Is expected that the following strategic location for gaugs
Installation & discharge measurement may serve the stud.
purpose. The location of the stations are as follows an-
shown in fig-1

Water Level and Discharge measurement of Chatal river
at upstream 75m away from the bridge on Jamal pu-

Madargonj road

Water level gauge station on Patherghata khal ar
upstream 150m away from railway bridge at Islampur

AN4-Apx.A-9



Water level gauge station at Gamaria on Del yer khal
80m upstream of RCC bridge on Islampur - Belgachha
road

Water level gauge station on Madardhaw khal at
upstream 100m away from Pailar bridge on Melandah -
Mohammedpur road

Water Level and Discharge measurement of Dadbhanga
khal at Char - Adirpara on Jamalpur - Madargonj road

Water Level and Discharge measurement of Jhena
channel 1 and 2

Water Level and Discharge measurement of Belamar:
khal, a secondary channel of Chatal river in between

Bara - Bhangbari and Chhota Bhangbari

Water Level gauge station at the upstream confluencs
of Chatal & Jhenai at Haripur

Water Level gauge station at extreme downstrear
confluence of Chatal & Jhenai near Sarishabari

Water Level and Discharge measurem=nt of Jhenz
offriake at Jhenai railway bridge.

AN4-Apx.A-10



Table 4.A.1

Climatological Data

Konth Jan Feb Nar Apr Nay Jun Jul Aug Sep ict ]' Koy Des
Temp Nean | 2.2 | 27.6 3.0 | 338 | 324 1 .2 | 3.3 | 313 3.5 | . |[23..' %.4
in % | wa. | |
Wean | 11.6 | 13.8 1,8t | 22,0 | 23.5 i 4.9 | 25,7 | 8.4 0.4 | 3.8 ! 18,2 14
Nin. | ’
bvg 8.4 | 20.7 | 2.1 21,9 | 28,0 | 281 [ 28.5 | 8.5 | 2.5 |03 !23.5 0,10
UL TR I 1 I DO TN S (R T I TR
2.1, |
| o]
§ §2 54 4 ] T4 1 2 81 i1 82 \ 1 ;TS i
bt I | I
Sun Hr/ B.8 §.8 8.8 8.4 LB 5.4 \ 5.6 5.9 \ Ly 182 it
shine Day | | | i
. | | )
wind | Kk/ |23 |o2 lwme sz |50 feo [0 [ e Jatlae o
veety | Mr . l I :
= | | |
[ Evp, nn/ a 124 198 ) e 4 P INRART i 12 | 130 !oros th
£ nth | ‘
Source: Mymensingh Meteorological Station.
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Table 4.A.2

DATA: Rainfall

Status of Hydrological Data Received

; STATION WATLABLE YERS | 27aL | sousc: oF |
! o - 2 4R8 oL LERTI0N |
No., Name —— |
| 3ECEIVED i
R s Sy N
ROGT | Jamalpur REITERE L ; FAP-2: |
i
1990 - 1991,1992 S ¢ ,
S - e TR ITIITIIIIIIN ===, '
ROG62 | Dewangon; 1974 - 1989 r| [
-g | . !
1990 - 1901, 1997 |
R |
Il RO32 Sarishaban 1974 - 1989 . I
. " : [
! 1990 - 1991, 1992 |l
....... 418404 e s it sty J Sl e v
DATA: Water Level
[ e e §: & e el '—"i'"' 4 S
| STAT ION RIVER AVAILABLE | TOTAL SOURCE
| . YEARS [ YE ARS OF
No. J e No. Name | RECEIVED | COLLECTI
. ' | | ON
! el E— L)
46.9L | Bahadurabac 22 Jamuna 1964 - 1970 | | FaP-25
| 28 |
1972 - ! ] SWMC
1991, 1892 | !
i S— 4 - ! PR T 18 Lo b B 1 0. T_ ...................
48 | Jagannathgenj | 22 Jamuna 1964 ' | FaP-1
I' 1966 - 1981 26 SWHC
} 1884 - j |
! . | 1981, 1992 ! |
225 | Jamalpur 86 | O-Brahpta | 1964 - 1988 | 29 FAP-25
1 : T
1348 ! 0-Jhenai 52 |Jhenai ! 1980 - 1982 | 18 SWMC
! [ 1974 - 1979 ! BWD B
| 1981 - | SWMC
| 1991, 1992 | .
| L
13 4A Baushi Rly. 52 Jhenai I 19758 - | 18 BWDEB
Bridge | 1991, 1992 | SWMC
NC Q1 Madar gon j - Chatal | 1881, 1992 | - ] SWMC
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Table 4.A.3 DATA: Discharge

AVAILABLE  TOTAL | SOURCE OF
YEARS YE ARS ! COLLECTION
RECEIV

i STATION, oo s REMER

No . | Name

I
-
I
i

22 Jamuna | 1865 - 18970
1972 - 1981 25
1991

46 .9 Bahadurabad

!
l
i'
[
i

9%.9L Baruria 1965 - 1870
1972 - 1878 | 22

1980 - 1989 '
TR i abaiais 1

39 Ganges F AP- 25

13 4B 0-Jhenai 52 | Jhenai 1966 - 1870 BWDE
1872 = 1978 i 14 | F AP-25

1991, 1992

134A Baushi Rly 52 Jhenai | 1965 - 1870
Bridge 1972 - 1980
1891, 1982

|
| BWD B
17 ! SWMC

1970 15 1 BWDB
1974 - 1887

228.5 Mymensingh 86 O-Bramha

NC Q1 | Magar gon j | = Chatal 1891, 19892

L)
i)
=
i =
1o
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Table 442

AREA-ELEVATION-STORAGE

JPPS: COMBINED

Elevation Areas Cum-area Storage Cum-Stora
() (m) acre hec hec hec-m hec—-m
(PWD) (PWD)

36.50 11.13 6] o} 0 0 0
37.50 11.43 184 74 74 11 11
38.50 1173 312 126 201 42 53
39.50 12.04 839 340 541 113 166
40.50 12.34 198 80 621 g 343
41.50 12.65 312 126 747 208 552
42 .50 12.95 372 151 838 251 802
43,50 13.26 1084 438 1337 341 11432
44 .50 13.56 1156 468 1805 479 1622
45.50 13.87 1743 7086 2510 658 2280
46.50 14.17 2613 1058 3568 926 3206
47.50 14.48 4331 1753 5322 13565 456 °
48.50 14.78 5246 2124 7445 1946 6508
49.50 15.09 7983 3232 10677 2762 926&
50.50 15.39 9150 3704 14382 3819 13087
5il <50 15.70 11123 4503 18885 5070 181567
52.50 16.00 12887 5218 24103 6551 2470¢
53.50 1631 14408 5833 29935 8235 32944
54.50 16.61 15183 6147 36083 10061 4300¢%
55.50 16.92 14862 6058 42140 11921 54926
56.50 17 .22 13107 5307 47447 13653 68580C
57.50 17..53 11624 4706 52153 151789 83758
58.50 17.883 8962 3628 56781 16449 100208
59.50 18.14 6970 2822 58603 17432 117640
60.50 18.44 5128 2076 60673 18179 135818
61.50 1875 4246 1719 62338 18757 154576
62.50 19.05 2415 978 63376 19168 173743
63.50 19.35 2114 856 64232 19447 193191
64.50 19.66 1724 698 64930 19684 212875
65.50 19.96 1162 470 65400 19862 232737
66.50 20.27 495 200 65600 19964 252702
67.50 20.57 341 138 65738 20016 272718
68.50 20.88 162 65 65804 20047 292765
162536 65804 292765

AN4-Apx.A-14



Table 4.A.5 Monthly Total Rainfall (mm)
Station: R067 Jamalpur.

May | Jun Jul Aug : Sep I Oct

197 4 138.5 | 367.0 407.8 T44. 4 zes.si 256.5 | 162.5

1975 94.0 | 265.4 | 158.7 814.5 283.2 | 186.5 | z84.7 5.1

1976 121.9 J 375.3 574.2 518.2 511.8 | B43.4

1877 147.2 494.0 751.8 368.5 360.6 273.1 133.2 0.0 1

1878 138.5 373. 4 670.5 363.3 12%..7 186.7 l 22.8 5.1 W

1978 44, 4 160.0 | 279.2 714.7 266.5 297.4 | 58.5

jo
=

1880 78. 6 521.9 204.3 352.8 424.0 \ 238.7 | 210.9 !
|
|

383, 444, 312,

i
-
w
=}
—
)
o
-
o
w
=
™~
ES
-~
s
-
r
o
5]
1
; S i
-
w
o

|
1982 109.1 224,38 1014.6 423.0 566.4 | 177.7 47.0 Jr 16.5 j
1983 74.9 238.8 219.7 | 452.2 556. 1 314.8 | 358.2 [ 0.0 |
tias, | e S i O W
198 4 104.1 348.0 | 7867.2 | 306. 1 187.9 | 415.4 | 2070 | 0.0 |

18985 134.7 202.0 | 397.6 486.3 265.4 | 421.8 | 139.6 0.0

1985[ 273.1 !. 158. 8 420.6 640, 1 I3!6.3- 4895.7 437.0 40.6 ]

= SR -

1
374.8 865.0 696. 1 i 611.0

1987 | 167.7 i 210.8 120.7 | 21.6 |
i d ).‘32-‘ | 4228 | 9589 449.7 | 742.8 | 300.4 | 2:0.8 | 91.9 |
res | s | sors | s14.2 | o261 820 | 3043 | 1373 | 00 |
‘. B 0 O a8 | 521.3 | 1014.6 | 1026.1 | 742.6 | 843.4 W0 S
(I Min 8.4 ‘ 158.8 | 124.4 306. 1 | 82.0 1777 | 13.0 0.0 J
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Table 4.A.6

Monthly Total Rainfall (mm)

AN4-Apx.A-16

Station: R0O62 Dewanganj.
Year | Apr i!a-r L Jul dug Sep Ocs Yoy 4'
1974 | 132.8 | 34T | 3302 680.6 | 190.0 | 284 | 320.7 |
1975 | 140,2 | 0.1 | 120.5 J 3.6 | 1610 | 2818 | 136 L0 <H
976 | 1.6 | 1246 | 6180 | 4098 | 500.4 | 1838 51,5 1|
W1 | owe | Mes | st | wse | ama 016 | 2084 e |
1978 | 1447 | 36t | 4184 09,4 | 162.8 | 2058 3.1 T3 {
we | 2a 14,8 9.0 | 8913 | 6068 | 192.0 e 12 _J
1980 | U6 | 5934 | 268, 1 j 206.2 | 4382 | 2018 | 2922 g Ba 4:
1981 | 383.9 | 4154 | 101.8 L £98.2 | 190,85 | 1430 .2 | 1,0 _4
1982 | 1385 | 1560 | 7462 L | 3812 Wt 1' bt |
1083 | 0.0 | 308 ‘i HET |8 | kb | BT |1 ! _ﬁ
g4 | 419 ) SELE TR a4 | 1962 | 3058 j B j _4':
1985 | 3.0 | RnE ) OBELE D M0 | S ) BB 0 no ‘
1986 | B1.1 | uBd . ez ELE B ) e i 1t | “!
NI RANEIT S BT
| 988 | 156 | 46ne | wanz | oses | o | e | . j 5.9 1‘
1980 | 447 | M4BT | 4250 | 602.0 | 232.4 | 3435 4,2 ‘. ’ﬂ
Nax | 333.9 | 593.4 l_mm.z | WEL0 | 8068 | E5LY | 618 ; AR {'[
Wi | 0.0 | 1 | 0L : 0.4 | 1610 | wa0 | 0 | ‘



Table 4.A.7 Rainfall Depth—-Duration
Frequency (May-June)
Station Name Return 102y May ay | ay | SDay | 6Day TDay | 2l% $0ay | -0Dav ||
Per 10d m n (LI [ I n moon o
(Year) ' T .
DEWANGAN 2 e ) | oun | os ) oase | s oBEE D |l |
(RO82) l | ey | i |
§ 238 F il LN O 1 S TS O /SO Y S |
' ! i f
10 MO A | AW | e s | BT | e || el |
20 0 | we | se | s | o530 o | s | omy | s | g
25 o os | oswo|os | oss | s | we | s | osw | s )f
JAMALPUR 2 LI 19| a6 | | W | om0 ur | oM m |
3T i B g R
§ 201 Lo M| [ | oW owe o | o Lo
0 i | om | e | e e | oas |y os | s | osw |
: : | i !
20 13 4 433 0 | 8 530 | %46 | 6l gt gpe
i I S — ) : —
25 TR §09 | ST | sa | 58 | 813 | e | 4R 860
SARIS KABARI 2 141 190 | B9 1o | o | oWs o lam | e |
oo B — —
§ 20 | oas | ad | et | oaer | sog | os o) s | ossg )
] o - , !
10 298 W §10 | S8 | w0 | B | ez || R TR
20 99 | 6 | T | 16 | Te0 | B0 | o | B9 | 26 H
i ] =
2 (I BT | T2 | ;| M6 | w86 | E: | 80 | i E
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Table 4 A &

JAMALPUR PRIORITY PROJECT STUDY
R e e e

DRAINAGE MODULE ANALYSIS

RAINFALL STATION : JAMALPUR RO67
Evapotranspiration:May - 6
(mm/day) June - ]

Percelation (mm/d): 2

o J/
Losses = (Et¥0.5 + Perc.) : 5 ) _“*-1gﬁ

(mm/day) ==

Design Standards :

1. Rainfall 1 in 10-year 10 day rainfall
2. Pre-storage : 50 mm
3. Long-term flood depth : 200 mm
Assume drainage module : 32 mm/day
(1/s/ha) : 2T

e T T T g R e T T T I I T T

¥ Day ! Cum.rain !Inc.rain ! Cum,loss ! Net rain 'Drainage ' Res:dual =
[~2

* ! (mm) ' (mm) ! (mm) ! (mm) " (mm) 'Flood (mm'=
FRKKKKK | RKRKKRKKKRK | KK KKARRE | FX xR K | XORR R KA KRR KRRk Kk KRRk ¥k k¥4 2%
* 1 & 160 ! 160 ! 5t 155 ! 32.0 ! 173 =
* 201 190 ! 30 ! 10 ! 180 ! 64.0 ! 166 =
¥ g1 220 1 30 ! 15 1 205 96.0 ! 159 =
* 4 ! 250 ! 30 ! 20 1 230 128.0 ! 152 =
* 5 1 285 ! 35 ! 25 1 260 160.0 ! 150 =
* 6 ! 315 1 30 ! 30 ! 285 ! 192.0 ! 143 =
* 7! 345 ! an ! 35 1 310 224.0 ! 136 =
* 8 ! 390 ! 45 ! 40 ! 350 256.0 ! 144 =
* 9 ! 400 ! 1o ! 45 ! 355 ! 288.0 ! 117 =
* 10 ! 431 ! 3 ! 50 ! 381 ! 320.0 ! 130 %
* 1 ! 1 1 ' ' B

e e e It ey P T TS T e T T I T T

MAXIMUM RESIDUAL FLOOD : 200 mm

DRAINAGE MODULE . 32 mm/day

AN4-Apx.A-18

2

0



7
= /

Table 4. A 9

JAMALPUR PRIORITY PROJECT STUDY
$okdok ok kR R Rk Rk Rk ok ok Rk Rk kR

DRAINAGE MODULE ANALYSIS

RAINFALL STATION - DEWANGONJ RO62
Evapotranspiration:May - 6
(mm/day) June - 5
Percolation (mm/d): 2

Losses = (Et*0.5 + Perc.) : 5
(mm/day)

Design Standards :

1. Rainfall :1 in 10-year 10 day rainfall
2. Pre-storage : 50 mm
3. Long-term flood depth : 200 mm
Assume drainage module : 34 mm/day

(1/s/ha) : 3.9
R S B P L E e T s T S e S T LTI TIIIIT
* Day ! Cum,rain !Inc,rain ! Cum.loss ! Net rain !Drainage ! Residual *
* ! (mm) ' (mm) ! (mm) ! (mm) ' (mm) 'Flood (mm)=*
R R R KRR KRR KK R ORK | Rk Rk | Rk Rk kkok | Rk kR kkK |k kkkk kR k Rk
* i 165 ! 165 ! 5 ! 160 ! 34.0 ! 176 =
* 2! 210 ! 45 ! 10 ! 200 ! 68.0 ! 182 =
* 3! 250 ! 40 ! 15 ! 235 ! 102.0 ! 183 =
* 4 ! 280 ! 30 ! 20 ! 260 ! 136.0 ! 174 *
* 5 325 ! 45 ! 25 ! 300 ! 170.0 ! 180 =
* 6 ! 355 1 30 ! 30 ! 325 204.0 ! 171 *
* T 385 ! 30 ! 35 ! 350 ! 238.0 ! 162 =
* 8 ! 410 ! 25 ! 40 ! 370; !t 2720 ! 148 =
* g ! 430 ! 20 ! 45 ! 385 ! 306.0 ! 129 *
* 10 ! 450 ! 20 ! 50 ! 400 ! 340.0 ! 110 =*
* ' ' 1 1 1 i %

B R T e T T T g S LTI T T Ty

MAXIMUM RESIDUAL FLOOD : 200 mm

DRAINAGE MODULE : 34 mm/day

AN4-Apx.A-19



Table 4. 4 |0

PROJECT STUDY

JAMALPUR PRIORITY

10-DAY MAXTIMUM RAINFALL

RO67 JAMALPUR

STATION
PERIOD

1989

1974

EREE ST EE SRS EEEE SIS S S LSS S E S EEES S E SRS S SRR SRS SRR S R R

x

RAINFALL( mm)

¥ DECADE % ok o ok ok ok ok o Ok K R Kk KR KRR R OK KRR KRR X KK KKK KRR R KK XK K KX X KX

*
*

MONTH

1:10 o 1:20 & 1y25 | 80%

Nokokckokkckkokokkkkkkkokokkkkokkk kKK |k kckkokkk | RRkkKRK | KR KK KK | KKK KRKEK | xRk kX FxxX

]

e

1

10,

20,1 V% 20.7

62
10923

I 13.4 1 16.1 L8« o

IT
I11

Apr

64.0
105.4

ol

41.4 1 49,7 1 56.06 2

*
N

1 ]

! @818 2 '92.8 o

68 .2

May

lgo.6 + 200,1 v 206.,3

160.2

!

* 133.5

IJ1

v 289.9

9
&

281,

283 .7

225.1

187.86

Jun ¥

*

5.0

147 .3

186.0
176

)]

x 15

IT
I

1992 !

i

J 18 l *

*

122 B A

252,83 L 27%.6 U 28B3.4

223 .8

* 186.5
¥ 201.6

Il
B =

242.0 !

!

187

145,3 1 163.8 ' 181.6
128.3

'

* 121.1

I
Ll
111

*

Aug

165
223

160.2 !
216).8

144.6
1.945

'

*x 106.9
¥ 144.6

L]

D

!

6

173.6

1

150.1

!

145.6
3
i3

131.4
151

I 131646 2

9T 2
¥ 111.6
* 1391

Sep

e

172,

1

L 167

.0

134.0
166

I1
i I

3311 .2

oL

214

208

! 188:1

|

3

88.6 v 106853 Y 1198 YV 132,88 ! 1386.%9

*

Oct

L

o=

O |

* 41,0 % 48.2
* 21.8 ' 2B.2

LI
LLT

Nowv

II
LILL

1245

o1
kKRR RRKRERR KRR RkkRkkkkkkkkkkkkkkkokkkkkkkkkkkkkkkkkkkkkkkkkkkFkxhkxxxxxx

11:0 12

8.7
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Table 4.A.ll

PROJECT STUDY

JAMAI PUR PRIORITY

MAXTMUM RAINFALL

10-DAY
STATION
PERIOD

RO62 DEWANGANJ

1989

1974

R RS ST R TR 2 E S ST SIS E S S S ESSSEESEEEE SRS S S RS E TSRS T S

*

*

RAINFALL (mm)

X DECADE % %% % %k 5 5 % 5 5 % 5 % % 5 5 oK ok o 3k 3 o ok ok ok oK oK K K KK KKK K KK KK KK KKK KK KK *

*

*

MONTH

%

L: 1@ L 1:20 F An25 y 80%

|

5
3 % % ok ok ok ok ok ok ok ok K XK K Kk KK Sk ok ok ROk ROk Rk 1 Sk ok kKO K 1 KoKk R OR KK | sk ok Kok ok ok | kR KKKk T Rk kKR x kKX

12.6 *

Ll

23.4

L5 al o 18.4 !

*
*
*

Apr

1.8 + 58,0 ! 64.0 !
124.2 137.0

1

43.7

IT
ILI

141.0. ! 6.1 ¥

L 411 .0 o

93.5

1377 ¢ 151.8 ! A56.2 ! 84.3 *
144.7

131.2
200.5

1230 1

¥ 103.6

I
IT
ITT

May

*

80.4 x
[22.8 =

148.9 !

!

1172
179;

98.8
* 150.9

*

227.5

!

221551

]

1

144.1
112

267.0
209.

259.5

!

235.3

210.1 !

®* 17T .3

I
IT
I11

ES

Jun

LS

1387 ¢ 16445 v 184.2 ! 203.2

*
*

1527 Y 1716 v 18846 1 184.d 104.7

128.7

! 139.3

258.2

2276 ! 250.9

203.1

1

* 17142

I
LI
LI

no168.0 Y 188.2 !
289.0 323.6

142.4

*
ES

356.8 !

| !

!

243.6

'

829

7
123.4

149.2 ! 153.5 !
143.5

139.4
222.1

1208 ¢ 1353 !

11 2.9
179

¥ 101.8 !

E

I
I'T
I11I

*

Aug

!

126.4
201.4

!

!

95.2
* 151:6

228.6 !

+9

v o176 ¢ 181,64 1 45,2 ! 149.4 1 80.6
169.6

99.1

I

Sep

174.5

!

! 15348 !

137.4

52,4 1 188.0 ! 192.9

13641

! 152.4 ! 82.3 #%

148.1

118590 1 1345 3 !

¥ 101.1

I
I1I
LTI

31.4 *

38.5 !V 4b.7 § &Hl.2 ! 56.5 ! ©B8.1 !

*
*

{ 34,5 ! 38:7 ! 42.8 ! 43.9 !

28:1

*
*
.
x

—w o

=+ O WO

Nov *

*

LI
TIEE

! 10.8 1 3132 2

9.8

KEEKKRXKER KRR Ekkkkokkkkkkkkkkkkkkk kR kRkkk kR kkRkkkkkkkkkkkkkkkkkkkkxkx
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Table 4 A .|

STUDY

PROJECT

JAMALPUR PRIORITY

10-DAY MAXIMUM RAINFALL

RO32 SARISHABARI

STATION
PERIOD

= 1989

1974

EEEE S E S EE SRS SRS EE S LSS EESEEEE S S E S SRS LSS ST LSS LSS SRR ST

x

RAINFALL ( mm )

¥ DECADE * k¥ ¥kk kR KKK EERK A RE KRR KRR R R R KRR R kR Rk ok Rk Rk Rk kR kx kkk Rk kx

*

*

*

MONTH

*

1:28 80%

!

420

1
HO KKK R KRR R KR KK KRR KRR KKK KKK | KRRk K | RRRK KK | RKKKKRKE | KRR ERER | KRR E kR

Ly 10

16.0 =

w9

53

26.2 ! 36.4 ! 44.1 ! b1l.6

*

Apr

23.0 3
30.6 =

'
!

77.4
192 9

ITI

* ¥

196 .2
268.8

187 .7
257 ,1

160.6
220.0

I 132 & !

I * 95,3
i * 130.86
LTI ¥ 135,1

May

L) ) 1

181.4

! 265.9 ! 278.0 ! 82.6

227..5

18%.6 !

'

w0

! .282.8 1 410.7T 1 122

336.1

1

27T 1

!

¥ 199.5
* 16041
¥ 136

I
I
i (1 0}

*

Jun

97

1

329 .58
280

222,33 ! 2697 1 JI5+2 1
268.4

5]

. 6 B3,

1

189:3 ! 229.7

.3

[fo 1]

Jul

B 429.6 ! 449.,0 ! 133.4

367

303.0

i

* 218, 2

1L

T3.0 ' 88.6 1
142

1378

!

*

Aug

oL EE a8 !

166.3

« 3

84.4
* 124.1

I1
il i &

L72.8 | 208451

223.4 ! 233.6

245.3
156.8

1912

!

* 11:3.5
¥ 124.6
*

I
IT
TEY

Sep

157 .6
173.0

256.4

208.9 1 !

163 .9 ! 48.

!

I 1106 1 1342 o

79.6

"

43.

! 153.8

147.1

! 125.9 !

103.8

4.7

Oct

"

o

61:5 ! 18.

!
1

b Sl0.3 ! 58«8

41

'

29, 9

I §
T

11,9 =

1

39.9

19,4 ! 268:8 ! 2327 1 382

*

x
2
x
x

99l =1

o O

b
2.1
25 B

1'5
18.3

Nov *
* 6
TALT

*
*

(]

5 P

37 .8

1 |

36

KRR KKKR KKK KKK KK KK KRR KKK KKK KKK KK KKK KKK R KK KRR KK KR RK KKK R KK KRR R Rk kX kx X

30.:9 !

*
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Table 4.A.13 Highest Stage of
Jamuna, 01d Bramaputra & Jhenai

—

1. | vEar OBSERVED HIGHEST STAGE IN METER (PWD)

!I i Jamuna &t Janung at 0-8 rampth Jnenat at JNend1 at |
‘ Bahadurabad | Jagannatn . at 0fftake Busnt, :
| Jaralpur Bridge
o 1964 19,84 15,10 11,09 . _

2| 1968 19,69 - .07 e

3| 1966 19.82 14,97 17.04 - ‘

L] 1087 19.5 14,96 16,83 - |
L 19.80 | 15 16.92 -
!T § | 1968 19,84 14,90 11.08 - J |
.i ] 1970 20,20 15.58 1748 - |
:5 §| 17 - .92 16,02 - F -
[ 9 | 1m 19.98 19.23 1.2 n {"
% 1 am | L nas |- |
} i | s osm | ous | owe | |
i!_ 2| 1978 WHL W | 160 Lt j 15,60 ':
;_13 s | 1087 14,87 e | ns | u |
: o 19.99 15.36 17.28 17.67 ! 16.28 |
| 15 | 1918 19,83 14,18 16,81 1.2 | 15..26

16 | 1979 19,78 ; 14,15 16,74 1.4 15,26 |

n 1980 20,10 1' 5.3 17.40 - §.38
18 981 19.48 15,10 16.68 .18 15,30
19 1982 19,42 - 16,62 17.08 15,38
20 1283 19,02 - 16.52 1.1 16.05
2 1984 20.10 15.29 11.30 R 1686
2 1985 19.81 15.39 11.50 17.64 16..06
2% 1986 19.18 14,83 15,96 16,80 15,24
U 1987 19,62 15,82 11,20 1.8 16,48
2 1988 20,61 16.14 11.81 18.73 1.8
2 1989 19.57 14,46 16.28 17.50 15,50
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Table 4.A. 14 Water Level Frequency Analysis

| : vl BEES R R S I R ST R 5 e

i] STAT IO RIVER RIVER STAGE IK METER 24D)

} RETURN INTERVAL YERS

l 2 il 00
[Sananuranaa Jamuna 19,80 | 20,08 | 2029 | 20,48 l 20,76

) i
Jegannathgong Jamuna 15,15 15, 54 1583 .12 16,44
Jamlpur -Brampth | .00 | 1.8 | 1182 | 0.0 |
Bausni Rly. | Jhens 588 | 1548 1683 | .30 | .M N\
Brigge ‘ |
8 . |
nenai offtake Jhena 759 | 18,00 | 1835 | 18,01 | 15.18 ; 1
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Table 4. A .15

JAMALPUR PRIORITY PROJECT STUDY

10 DAY WATER LEVEL ANALYSIS
STATION : 46.9L BAHADURABAD (T)

LEVEL : m PWD
PERIOD : 1964 to 1988
RIVER : JAMUNA

KKK EERRR KRR KRR kR R Rk kR Rk Kk kk Rk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kX kxx

% * * WATER LEVEL (m PWD) X
¥ MONTH * DECADE H®¥EKEKEKKKKXERKE KKK KKK KKK KKK KKK KR X KKK KKK I KR KA KRR KRK KKK XK XX XX
* * % Q@i ! QB W Rel0 b 1s 20 ' 1:50 ! 1:100 ! BO0%DRY=*
KA KKK KK KRR R KRR R R Rk kR kKK I kkkckkkok Dokckokokokokok | kkkkkokok | kKRR XX | KRR XKEKK | Kk XX KX
¥ * * ! ; ! ! ! : =
* APR ¥ E % Ed.23 § 14961 ¢ 2490 ¢ 15,18 ¥ 16.8% ! 165.81L ' L3.85 =
* * IT % 14.79 ! 15.29 ! 15,67 ¥ 16.04 ! 1i6.52 !t 16.88 ' 14.29 =
* * IIT % 15300 ! 15.:7T9 ! 1616 1 16.52 ! 16.88 ) AT7.82 & IL.B2 =
* * * ! ! ! ! ! : %
*  MAY ¥ T # 15,88 ! 168486 ! 18493 1 1739 ! 1798 ! 18.:43 | lg.21 =
* * IT * 16.26 ! 16.94 ! 17.46 ! 7.96 ! 18.61 ! 19.09 ! 13.88 =
* * T #:16.78 ¢ 17.43 L 47,96 L 28.48 ¢ 18.14 1 19.65 ! 16.04 =
* * ¥ ! ! ! ! ! ! =
* JUN % T ® ¥7T.86 1 18.13 ! 18.73 ¢ 18.30 ¢ 20.0% ! 280.60 * 168.59 =
* * IT # 18.1%9 + 18:952 ! 19.49 ¢ 20.03 ! 20,74 ! 21.27 ! IT.45 %
* * ITT * 18.78 ! 19,33 ! 19.7% ¥ 20,16 ! 20.68 1 21,07 ! 18,24 *
* * * ! ! ! ! ! 4 %
*  JUL * I * 19,15 ! 18,49 ! 18.74 ! 19.88 { 20.31 ! 20.56 ! 18824 =
* * II * 19,18 ! 19.59 ! 19.90 ! 20.20 ! 20.59 ! 20.88 ! 18,78 =
* * IZT % 19.43 ! 19.80 % 20.08 ! 20.35 ! 20.71 ! 20.8% ) 19.07 =
* * * ! ! ! ! ! : x
¥  AUG ¥ I % 19..32 ! T8.74 | 20.08 I 20.40 ! 20.8%k ! 29,32 1 I8.8B9 =
* * IT £ 1887 1 18,53 ! 18,96 )} 20,37 ! 20.91 % 21 .31 ¥ I8.41 =
* * 17T * 18,92 ! 19.51 ! 19:96 ! 20.40 ! 20,97 ! 21.39 ! 18.33 =
* * * 1 ! ! ! ! ' x
* §SEP * I ¥ 18.82 ! 19,45 | 19.94 ! 20.42 ! 21.03 ! 21.49 " 18.18 =
* * ET ¥ 18.92 ! 19.42 ! 19.80 ! 20.17 ! 20.658 ! 21.01 ! 18,42 =
* * IIE ¥ 18 .77 ¥ 1928 T 19.58 ! 19.92 & 20.38 ! 20.869 ! 18,31 =
* % * ! ! ! ! ! ! X
* 0OCT * 1T * 18.28 ! 18,87 | 19.32 ! 19.76 ¢ 20,31 ¢ 20,73 ' 17.70 =
* * IT ¥ 17.65 ! 18.38 ! 18.94 ! 19.49 ! 20.19 ! 20.71 ! 16.92 =
* ¥ I11 * 16,81 ! 17.38 ! 17.82 ! 18.24 ! 18,79 ! 19.20 ! 16.24 =
* * * : ! ! ! ) : x
* NOV x I *# 15,98 ' 16.33 ! 16,681 ! 16.87 ! 17.20 % 17,46 - B, BY =
* * IT ¥ 15.34 § 15.80 » 5.80 & 35.99 * 16,24 1 16.43 ¥ 13,08 =
* * ITT * 14.88 ! 15.06 ¢ 15.20 ! 15.34 ! 15.52 ! 15.65 ! 131.69 =
* * * ! ! ! ! ! ! ¥
KKK K R KRR K EE KKK R R R KRR R R R KRR R KRR R R R R KRR KRR R R KRR R R R R R KRR KRR KRR R Rk kxR TR %X
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Table 4. .16

JAMALPUR PRIORITY PROJECT STUDY

10 DAY WATER LEVEL ANALYSIS
RIVER : BRAHMAPUTRA-JAMUNA
STATION: 48 JAGANATHGANJ
PERIOD : 1964 to 1989

K K K K K Kk K R K K 3K 3K 3K 3K 3K 3k 5K K ok 3K 3K 3K 3k 3k 3K k3R 3K 3K K oK 0K ok K 3K K 3K K 3K 3K 3k 3K K 3 3K K 5K 3K 3K 3R K 3K 3K 3k 3K K K 3K 3K K X K K K K X % K K X

* * * WATER LEVEL (m PWD) *
*MONTH * DECADEX®XXKKKKK KK KKK KKK KKK KR KK KKK KEKE KKK K IR KKK KRR K KKK KKK KE XK KKK
* * * 1:2 1 1:5 ! 1:10 Y 1:20 ! 1:50 ¢ 1:100 ! 8O%DRYx
RARKEARKKKKE KK I KRR KRR kKRR I RRKKKKK I KRR KKK I kKkkkkk | kokkkkkx ' kkxxkkk*
* ¥ * ! ! ! ! ! ! *
¥ APR * I % 9.382 9 8.67 ¢! 9,93 ! 10,19 ! Q.52 ! J0.%7 ¢ 8,98 *
* * IT * 9.80 1 10,36 ! 10.78 ! 11.19 ! 11.72 ! 12.12 ' 89.25 =
* * TIIT = 10.25 ! 10.70 ! 11.06 ! 11.40 ! 11.84 ! 12.17 ! 9.79 *
* * K ' ! ! ! ! ' *
X MAY % I * 10.78 ! 11.43 ! 11.93% ¢t 12.41 ¢ 13.03 ! 13.50 ! 10.14 *
* * L1 % 11,36 1 11.81 ! 12.31 ! 12,78 ! 13.41 ¢ 13.87 ! 10.52 =
* ® TFL % 11.60 1 12-23 ¢ L2728 ¢ 2V.219 1 13.79 ¢ 14.2% ! 10.9F =%
* ¥ % ! ! ! t ! : *
¥ JUN x I % 12.26 ! 12,95 ! 13.48 ! 14.00 ! 14.66 ! 15,16 ! 11.357 =*
% * IT * 13.18 ! 13.79 ! 14.26 ! 14.71 ! 15.30 ! 15.74 ! 12.537 %
* ¥ TIII = 13.98 1 14,63 ! 1§.12 !} 15.89 & 16.21 ' 16.67 ¢ 13.35 =
* * * ! ! ! ! ! ! *
* JUL * I % 14.29 ! 14,68 ! 24.98 ! 15.27 4 18.64 ' 15.972 ' 13.90 *
% * II #* 14.47 ! 14.86 ! 15.16 ! 15.45 ! 15.82 ! 16.10 ' 14.08 =
% * III * 14.68 ! 15.11 ! 15.44 ! 15.75 ! 16.16 ! 16.46 ' 14.26 *
* * % ! ! ! ! ! ) *
¥ AUG % I #* 14.67 ! 15,19 ! 15.59 ! 15.98 ! 16.48 ! 16,85 ! 14.15 *
* * IT * 14,37 ! 14.98 ! 15.45 ! 15.80 ! 16.48 ! 16.92 ' 13.76 =*
% * III =* 14.38 ! 14.97 ! 15.43 ! 15.88 ! 16.45 ! 16.88 ' 13.78 *
* * * . ! ! ! } f *
* SEP % I * 14,29 ! 14,88 Y 15,33 ! 15.76 ! 16.32 ! 16.74 ! 13.71 *
* ¥ 1T % 14.24 ! 14.73 ! 15.10 ! 15.46 ! 15.92 ! 16.27 ! 13.76 *
* * III % 14.08 ! 14.51 ! 14.87 ! 15.2%L ! 15.66 ! 15.99 ! 13.58 =
% % * ! ! ! ! ! : *
 OCT * I * 13.61 ! 14.06 ' 14,42 ! 14.75 § 15.19 ! 15.52 ! 18.15 =*
* ¥ IT * 12,99 ! 13.5656 ! 13,99 ! 14.41 ! 14.95 ! 15:35 ! 12.42 *
* ¥ TIIT # 12.22 ! 12.74 ! 13.14 ! 13.53 ! 14.03 ! 14.40 ! 11.70 *
* * * ! ! ! ! ! t *
¥ NOV «x 1 #%#11.36 & 11,97 % 12.09 4 12.39 ! 12.79 ! 13.08 ' 10.95 *
* X IT % 10.76 ! 11.08 ! 11.33 ¥ 41.56 ¢ 11.87 ! 212,10 ' 10.44 X
* *# ITIT * 10.27 ? 1O.53 ? 10.73 ¢ 10.92 ¢ 11.16 ! 11.35 ' 10.02 %=
* * * ! ! 4 ! ! 5 *
HEF KKK ERK KK R KKK KK R KKK RK KRR KR KKK KKK KKK KKK KK KKK KKK KR KR KK RRKKk KRk kkkkKkokx KX X%
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Table ¢ A .I7

JAMALPUR PRIORITY PROJECT STUDY

10 DAY WATER LEVEL ANALYSIS
STATION : 225 JAMALPUR
LEVEL : m PWD

PERIOD : 1964 to 1989
RIVER : OLD BRAHMAPUTRA

H KK K K K KR K R K K R R K KR KR KKK KRR KKK KKK KK KK KKK KK KK KK KK KKK KKK R RKK R KK KKk ARk Kk x X kKX

* * * WATER LEVEL (m PWD) *
¥ MONTH * DECADE®®kkk kR KRk KR R KRR R R R kR R R N R R R R R R R RN R A KKK R KRR KKK KT XX KR X E XN
* * * 1:2 ! 158 A 135 U, L k28 1 1 480 ! 1:100 ! BO%DRY*
EREEEEE K LR R KR ER KRR R R RKER | KRR EERE ! R ERR | RREREEK KRR KRk R | Rk ok kx| Rk xxE K%
* * * ! ! f ! ! ! *
* APR * 1 ¥ 11,81 ! 12+086 & 1224 | 12.42 | 12.6H | 12.84 ! D7 ¥
* * IT = 12:08 ! 12.48 ! 1272 1} 12498 ! 13.30 ) 13.62 ! .39 x
* k  TTII = 12:40 ! 12.80 ! 13.11 ! 13.41 ! 13.80 ! 14.08 ! 12.00 =
* * * ! ' ! ! ! ! *
*  MAY I = 12.86 ! 13.49 ! 13.98 ! 14.45% ' 15.06 ! 15.5L ¢ 12.23 *
* * I1 * 13.28 !V 18.91 ! 14.48 ¥ 14.92 @ 15.56 ) 16.03 ! T2.59 %
* ® ITT ¥ 33.7E 0V 14.82 ! 14.79 !} 15.25 1 165.84 Y 16.28 ' 13.95 %
* * * ! ! ! ! ! : *
* JUN * I ¥ 14.21 ! 15.00 & 15.62 ! 16,21 § Y6.87 ! 17.865 ! 15.4 *
* * Il * 15,03 ! 15,83 ' 16.4% ! 1704 ' 17.80 ! 18.38 ! 14 21 =%
* * 11T * 1977 ! 16.46 ! 16.99 ! 17.50 ! 18.17 ! 18.87 ! 15 *
* * * ! ! ' ' [ ' =
* JUL #* I #* 16,21 ! 16.66 ! 17.00 § 17.834 & 1777 ¥ 18.89 & 15.77 ™=
* * IFE =% 46,80 ¥ 316,84 ! 1%.28 ! AT.66 » 38.18 ¥ XB.57 | LH.77 #
* ®* III * 16.58 ! 17.06 ! 17.43 % 17.79 ' 18.25 ¢ 18.59 ! 16.1C *
* * * ! ! ! 1 ! ' *
*  AUG * I % 16.45 ! 17.06 ! 1761 ¢ 17.95 ¢ 18.52 ' 18.856 ! 15.36 *
* * I1 =* 16.09 ! 16.83 ! 17.40 ! 17.94 ! 18.65% ) 19.18 ! 15.3¢€ =*
* ¥ TTII #* 16:01 § 1675 ! 1933 | 17.88 | 18,60 ! 19.14 ! 15.2€6 &
* x * ! ! 1 1 ! ! *
* SEP % I =% 15.88 ! 16.64 ! 17.22 ! 17.78 ! 18.50 ! 19.056 ! 5.13 =
* * IT = 35.98 ! 46.48 ¢ 16,93 ¥ AT.32 1 T7.85 ¢ 182G ! 5.38 *
* ¥ EIT # 15.81 { 16.38 ! 168.74 & T7.18 1 T7.64 ! 18.062 ! 5.28 %
* * * ! ! ! ! ! ! *
* QCT =* I &* 16.32 ! 15.85 ! 16.26 ! 16.65 ! 17.16 | 17.54 ! 14.80 =*
* * II % 14.82 ! 15.50 ! 16:03 ! 16565 ! 19:21 ! 17.70 ! 14.13 #*
x * III * 13.96 ! 14.44 ! 14.81 ! 15.16 ! 15.63 ! 15.97 ! 13.48 x
X 3 %k ! ! ' ) ! ' *
*  NOV =% I * 13.21 ! 138.58 ! 13.87 ¢ 14.1§8 ¢ 14.51 ! 14.78& ! 22.83 *
* * EE 2 12, 72 )} 33.03% ! 13.26 ¢ 13.49 ¢ TI.79 ¢ 14.01 b b2.41 =
X * TIT = 12«43 ! 1267 ! T2.8 ! 1303 | 13.26 ! 13.43 | 1Z.19 *
* * * ! ! ! ! ! ! *
HE AR R KR R KR R R R KRR Rk R R R R KR kR R K R R Rk R KRk kKRR R R R K R R R KR K KRR R R XXX R T XX T XX XX
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Table 4.A. |18

JAMALPUR PRIORITY PROJECT STUDY

10 DAY WATER LEVEL ANALYSIS
STATION :134B OFFTAKE OF JHENAI

LEVEL : m PWD
PERIOD : 1975 to 1989
RIVER : OLD BRAHMAPUTRA

% 3 K K K K K ok ok ok ok ok ok ok ok ok ok ok 3 3k 3k oK K K K K 3 K 3 K 3K 3K 3K 3K 3K K 3K K 5K o 3K K 3K 3K 5K 3K K 3K 3 3K 3 3K 3K 3K 3 3K K 3 3K 5k oK K 3K 3K K Kok Kk kK ok x

* x * WATER LEVEL (m PWD) £
* MONTH ¥ DECADE * %X kR KA K EEE KKK E R KKK KKK KR KKK KR E KRR KK KK KR KK KRR KKK R kKRR Rk Rk Kk Kkx
* £ A N L4 b 2430 N 1:20 i v 1:100 & BO%DRY*
FE KK KKK KKK KKK K KKK KK EKEK I RKEKKE KK | KRR RKKEK | KR KK RRE | kR KRRk P kkkokk kK ! kkkkkKkK%Xx
ES * * y ' ' ' 1 ' x
* APR ¥ I * 12,02 ! 12,38 ! 12.65 ¢ 12,87 ! 13.19 ' 13.43 ¥ 11.87 =
* * LT #* 12,39 % 12,95 ¢ 13.38 ! 183,73 ! 214.24 » 14,83 r 11.82 =
* * IIT * 12.57 ! 13.08 ! 13.47 ! 13.78 ! 14.24 ! 14.58 ! 12,06 =
* * *x ! ! ! ! ' ! x
¥  MAY % L % 1312 ¢ 283,98 ¢ 1L4L61T % 15. 138 @ 1. 90 1 1647 W 1287 =
* * IT * 13.44 1 14,21 v 14.79 ¢ 15,26 ! 15.96 ! 16.48 ! 12,68 =
¥ * ITT * 14.14 ¥ 1609 I 15¢81 1 16vw40 ! 17.:26 7 17.91 & 13.1¢ =
& e * ! 1 ' 1 1 ' x
* JUN x I ®* 14,63 ¥ 15,65 ! 16.43 % 17.06 ! 17.98 ! 18.68 » 18.B1 =
* * IT # 1§27 ¥ 16.3% % 47 00 w 17.T6 ! 18, 70 ¥ 19.43% 2 2P %
X * II1T * 16.18 * 17,04 ! 17.74 ¢ 18.30 ! 19.13 v 19.75 4 15.22 =
* * * | 1 ' 1 \ ' x
* JUL * I % 1674 % 1525 L 1768 N 17094 ¥ 1840 Y 1815 N 1628 =
* * IT * 16.82 1 17.43 ¢ 17,90 ¢4 18.28 ! 18.84 1 19.26 ! 16.20 *
* * ITT #* 17%w08 ¥ 17.886 1 1T7.J91 % 18.20 ! 18562 ! 18,94 ! 16,60 =
* * * ! ! 1 ! ! | x*
*  AUG % L * 16399 % 17.66 ¢ 18.00 ¥ 18,36 ! 18.88 1 19.27 * 42 =
* * LI * 186,47 0 1722 Y 1779 ¥ 18.25 & 18.93 & 19.44 1 15.72 #
* * LIT % 16,48 Y 17.39 % 18.08 ¥ 18.63 Y 19.45 ¥ 20.06 * 15.80 *
*x * * ! ' ! ! ! ] x
* BEP ¥ I % I6LET X 743 ¥ 1808 1 18.62 ! 19.4T 'V 19598 r 15471 F
x * I'E % 16.66 % IL7.J26 Y 1772 'L 1809 ! 18.68 % 19.04 1 16.06 =
# * ITT * 16,28 ! 17,01 ' 17.56 ¢ 18.02 ! 18.68 ! 19.18 ! 15.55 =
* * * 1 1 f ! ' ! %
¥ OCT x I * 15.79 ! 16,39 ! 16,85 ! 17.22 ! 17.77 ! 18,18 ! 15.19 *
* * II * 15.32 ' 16.24 ! 16,94 ! 17,60 { 18.34 ! 18,96 ! 14.40 *
* * IIY * 14.52 ' 15,21 ! 15,74 ! 16.1%7 ! 16.79 1 17.26 ¥ 13.88 »
* ¥ * ! ! ! ! ! ! =
¥ NOV  x I ¥ 13.583 ! 13.98 ¥ 14.33 * 14.62 | 15.03 ¥ 15.34 ' 13.07 =
% * T * 12,96 V¥ 1338 ¥ 13,70 t 13,96 T 14,34 * 14.:83 ! 12.54 =
x * ITT % 12762 ¢ 13.01 ¢ 13.31 ' 13.8686 v 13.90 ! 14,17 ! 12.22 =*
* * * r ! ! ! ! ! x
LR RS SRS EEESES SRS E SRS S SRS EE SRS LS SRS IR SIS E SRS SRS SRS S RIS SRR TSR SR R
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Table 4. A IS

JAMALPUR PRIORITY PROJECT STUDY

10 DAY WATER LEVEL ANALYSIS
LOCATION: CHATAL OFFTAKE

LEVEL: m PWD
PERIOD: 1964 to 1989
RIVER: JAMUNA

REEE kR kR RE Rk kR kR Rk kR ko kkkkkkkkkkkkRkkkkkkkkk Rk xR kk R Rk kkk kX kKb kR kxxkx ke 2k

* * * WATER LEVEL (m PWD) x
¥ MONTH * DECADE ¥RKXKKKKKEKKKKKKEKKKKKKK KL KKKK KK KK KKK KKK KKK KKK KKK R 2K e k% x %
* * * 12 ! ) B ! 1:10 ! 1:20 . 1z 50 Y o1l: 100 U BO% DRY ¥
oK K KK K KKK K KKK KK KKKk K KKKk ok | kKKK KK | KKk KK | KKK KKKK | KKKKKKK | KKK KKK | X KX XXX X% x %
* * * ' 1 1 ' [ 1 x
¥ APR * I % 13.02 ! 13.40 ! 13.69 ! 13.97 ' 14.33 ! 14.60 ! 12.64 %
* * I1 # 13.58 ! 14.08 ! 14.39 ! 14,83 ! 15.31 ! 15.67% ! 13.0¢ *
% * III * 14.09 ! 14.58 ! 14.95 ! 15.31 ' 15.77 ! 16.11 ! 13.6. ¢
* * * ' ! | ' ' ' &
¥ MAY % L= 14. 862 ! 185,24 ! 15.72 ! 16,1:8 'V 18,77 ! 17,22 ! t4.00 =«
* * IT % 15.06 ! 15,73 ! 16,25 ! 16.7&6 Y L7.40 % 17,88 14,3 =
* * IIT #* 15.82 ¢ 16.22 ! L68.75 ) 17.27 v 1%,93 1 18.44 ! td . 8C =
* ¥ * ' ' ' ' ! ' x
* JUN % T * 18.45 1 1I5.82 ¥ I%.52 ? E8.08  18.84 ! 19, 39 ! L9 38 E
* * IT % 1¥g.898 ! 17.791 2 18.28 & 18.82 ' 19.50 ¢ 20.086 ! 5.3 ¥
* x TIT * 19.957F ¢ 18,09 ! 18.54 ! ¥B.,95 ¥ 19.47 ! 19.86 ! 7.0 =
* * * 1 1 ' ' 1 1 =
* JUL * I * 17.%94 ! 17.98 ! 18.53 ! 18.78 ! 19.10 ! 19.34 ! T el *
* * IT * 17.97 ! 18.38 ! 18.67 ! 18.99 ' 19.38 ! 19.67 ! _T.5€ =
* ¥ IIT * 18,22 ! 18,59 ! 18.87 ' 19,14 *» 19,50 ! 19.76 ! T7.8¢ =
* ¥ * ! 1 ! : ! ! =
¥ AUG * Lo 138,131 { ¥8.53 ¥ EB.8%7 2 19.319 v 19.80 ! 19.91 ! LT BE *®
* * EL % F7..96 ! 18.3% ¥ 18.%4 | 9.18 ¥ 18.70 & Z6.16e ! *6.9C =
* * ITIT * 174+%1 ¢ 18.30 ¢ 18.9%5 ! 19,19 ' 19,76 ! 20,18 ! s 12 ¥
* * B ! ! ! : ! r *
* SEP % = T%:&L 1 18:24 ' 18.,%3 ! 18921 M 1882 ! 20:28 ! 1Bk 97 =
* * IT * 17.71 ! 18.21 ! 18.589 ! 18,896 ! 19,44 ! 19.80 ! 17,271 =
* * ILT * 17.56 ! 18.02 ! 18.87 ! 18.71 ! 19.15 ! 19.48 ! 0. LC *
* * * ! ! 1 : ! : x
¥ 0OCT * I- % IT.0F ! ¥T.66 1 ¥g8.31 ) 1¥8.654 't 19,109 ¢ 19.52 ! 16.4¢ ¥
* * IT % 16.44 ¢ 17.27 ' 17.90 1 18.28 ! 18.98 ! 19,50 ! EDuw 7L %
* * TII % 15.680 ! 16,17 ! 18:;61 ! 19.0Q03 % 17.68 1§ 1F.99 ! 1508 %
* * * ! ! ! ! ! ! x
* NOV % I # 14.,9% 1 165,12 ' 15.40 2 15,66 ¥ 15.99 ! 16.25 ! L 42 #
* * IT % 14,1% ! 14.39 ! 14,59 ! 14.78 ' 165,03 ! 15.22 ! 13.87 «
* * ITT #® 13.87 ! 13.8B5% { 13.99 ! 14.43 Y 14,31 !} 14.44 ! t3.4E =
* * * ! ! ! ! ! ! x
% 3k ok ok ok ok Kk ok ok K KK K K K KK KK K K KKK K KKK KKK KKKk KKK Kk kK KKK KRR E R kKK KK KKKk kX kKKK TR X KX XX 2%
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Table 4.A.20

JAMALPUR PRIORITY PROJECT STUDY

10 DAY WATER LEVEL ANALYSIS

LOCATION : ISLAMPUR

LEVEL : m PWD

PERIOD ;! 1975 te 1988
RIVER : OLD BRAHMAPUTRA

Aok oK K K ok K KK K K K KKK KK KK K KK K K K R KK KK KK KK KK KKk Kk KK KKK KK KKK KRR R KRR KRR Kk kK Rk x Kok kb x

* * * WATER LEVEL (m PWD) x
¥ MONTH * DECADE %% s % % 5 % 5 % % 5 5K 5 5% 5 5 5K 3 5K 5K 5 3K 5 o 3 5K 3 5K 5k 5K 3 % 3 5 5 %k 5K 5 ok 5 ok % 5k 5 %k 5 % 5 % ok % % % k% x
* * * L@ ! ) ! 110 1 1220 ! 1:560 1 1:100 !'8B0%DRY =
Aok ok ok ok kR ok ok kK Kk KK KR KR R K K kKR 1 R KOk kR K | SRRk kok ok | ok kR K KK | R KK KRR KK | KKk Kok Kok | KK E KK Kk x
* APR % I =% 13.16 ! 13,40 ¢ 13.59 ? 13.77 ¢ 14.0717 ¥ 14.19 & 12.92 =
* * IT # 13.44% ¢ A3.78 ! F4.,07 1 14.34 ) 14.70 ¢ 14,97 ¥ 13.04 =
* * LLT % 1878 | 4015 ¢ 1446 1 4,76 ¢ 165,15 1 1543 4 13,35 =
* * * ! ! ! ! ! ! _
¥  MAY % I % 14.21 ! 14.84 ! 16.33 ! 15,80 ! 16:41 ! 16,86 ' 13.58 =
* * 11T = 14,60 ! 15.26 ! 15.78 ! 16,27 ! 16,91 { 17.38 ' 13.94 =
¥ * IIT * 15,06 ! 15.86% ! 16.149 ? 15.39 1 17.189 v 1Y .63 1 13,44 =
* * * ! ! ! ! ! ! x
*  JUN % I ®% 15.56 ¥ 36.35 ! 36,98 1 Y7.56 ! 18.32 Vv 18.98 & 14,77 =
* * IT # 16.38 ! 17.18 ! I7.80 ! 18.39 1 19.15 1 19.73 ¥ 15.59 =
X * ITI *% 17.12 ! 17.81 ! 18,34 ! 18.85 ! 19,52 Vv 20,02 ' 16.43 =
* * * ! ! ! ! ! ! x
* JUL * [ #* 17.56 ! 18.01 ! 18.35 ! 18.69 ! 19.12 ' 19,44 ' 17.12 =
* * 11T * 17,686 ! 18.16 ! 18.61 ! 19,01 ! 19.53 ! 19.92 Y 17.12 =
¥ * I11I * 17.93 1 18.42 ' 17.43 ! 19.14 ? 19.60 ¢ 19.94 ! 17.45 =
* * ¥ ! ! ! ! ! ! *
¥  AUG x I & 17.80 ! T8.40 ¥ L8.BE 1 19,30 ? 19.87 v 20.30 ¥ AF. 21 =
* * IT * 17.44 ' ¥8.18 ! 18.75 1 19.29 1 20,00 ' 20.53 ! 17.01 =
* * I1T * 17.36 ! 18.10 ! 18.68 ! 19.23 ! 19.95 ! 20.49 ' 16.61 =
* * * ! ! ! ! ! t *
* SEP % I * 17.23 ! 17.99 ! 18.57 ! 19,13 ! 19.85 ! 20.40 ' 16.47 =
* * IT % 1%.28 ! 17.8% ! 18.26 ! 18.67 ' 19.20 ! 18.60 ' 18,73 =
* * I1T * 17.16 ! 17.68 ' 18.09 ! 18.48 ! 18.99 ! 19,37 ' 16.63 =
* * * ! ! ! ! ! 1 x
¥ 0OCT * L * 2e.867 1 37.200 } 1761 1 18.00 ¢ 18.8T t 18.89 ¥ 1H.13 =
% x IT *# 16.17 ' 16.8%5 ' 17.838 ! 17.90 1 1B.56 ! 19.05 5.48 =
x * III * 15,31 ! 15.99 ' 16.16 ! 16.51 ' 16.98 1 17.32 ' 14.83 =
* * * ! ! ! ! ! ! x
¥ NOV % I ® 14.56 ! 14.83 ! 15.22 ! 15.50 ! 15,868 Y% 16.13 & 14,18 =
* * II =* 14,07 ! 14,38 ! 14.61 ! 14.84 ! 15.14 ' 18,36 ! 13.46 =
% * TEL 2% 13,78 ! 14,02 t 34.20 ! 14 .38 ¢ 14.6%F ¥ 14,78 ¥ 13.63 =
* * * ! ! ! ! { ! x
3k 3 3K ok 3 oK K 3K 3K K 3K K K K 3K oK 3K ok 3K K ok 3K K ok ok ok 3K ok o 5K K ok 3k o ok 3K Sk Sk sk ok K ok 3K 3K 3 oK oK 3K oK oK oK o 3K ok K K Kk KK K R K K R K R X ok x
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Table 4.A. 21 10 Day Water Level Analysis
Offtake Of Chatal (Lean Period)
| HOKTH | DECO v |1 1:10 20 1:50 1:100 B0% DRY
| ]' I WA | e | e | 3,06
I IR AR SRR e - } TR AP e PR
| | T i i 4 ] t“ ] t.'
| T I 298 | 135 | 1A i 13,52 \ 13,10 ! 2.2 !
\ Il .75 | 12.41 : 13,04 1% 15,31 | 1w 10,58 |
| | & i
‘ | 0 | 1001 | 1.8 .47 13,14 13,28 12,97
SR ‘"_ 1 2,38 | 12,54 | 1.8 .19 12,95 13,01 1.2 'r
I1 10,20 | 12,42 | 12,54 12,86 12,81 12,92 12,10 \
|1 ot | 1242 | e 7.5 19,05 | 12,87 1,97 "
— . |
T I .4 | 12,36 | 128 2,68 12,91 108 11,42 n
‘.1 | 1w 1200 | 12,40 | 12,58 2.01 12,91 13.04 1,00 ]
' |} I A | 1288 [ | wee o | o 9,05 :
ik r- R 1081 | 1088 | 13,3 13,10 13,94 i1 |
. D 4 6 QRN P - B | 1.0 L 122 !
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Table 4.A.22 10 Day Water Level Analysis
Offtake Of Jhenai (Lean Period)
e ——————e e e B
' MO NTH DECD 122 1:5 1:10 v f8D 10100 208 OR
| | I 1278 ;13.;3 19,07 13,21 13,93 13,52 188
I L .
E o l "
seewsen | L 12,86 | 12,89 | 13,00 13,04 Bt |88 12,4
11 12.50 | 12.64 | 12,15 ! 12,8 2,48 } 13.09 338
ol A5 | 1287 | a8 | 12,88 12,94 K]
' .
[ s % W
JRUARY o 12,40 | 12,51 | 1280 12,48 12,80 :1 12,89 .28
1984 12,30 | 12,47 | 12,5 1264 12,12 '! 12.82 L)
|
[ 2.3 | 1043 | 12,58 12.50 12.11 [ 12,18 12,20
: s .
£ B ARY 8 12,20 | 12,40 i 12,49 L 1287 1 b ;13.11 e
1 LI L L..??___ | T ;L"_ﬁ .
! I 0o | 141 \ 12,48 LRI L
| i T [ 4992 | 23 4 | 12 &7 L R n
I o LM B AR L LH R R AN ol
| ! TEY | 5 . I S | RECNES i 14 | 1188 il
Table 4_.A.23 Frequency Analysis of
Annual Maximum Discharge
STATION L RIVER RIVER DISCHARGE TN fUME: H
RETURN INTERVAL YEARS [
) 5 i n | ow | cm |'
Bahad urabad Jamunz §6395 | 16790 R482L 02532 | 102501 [ et |
Baruria Padnz 90564 105 054 11522 126334 | 14081 1 1813102
Jhenai offtake Jhenai 24 1139 1347 1545 | 17 i 200
!
Mypensingh 1 0-Brampth 078 34 4233 4713 | 5331 | 5748
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! Table 4. A.24
oS

'

COMPUTER RUN JAMUNA WATER LEVEL FOR 1985-1988
BOTH PRESENT AND EMBANKED CONDITION

CHAINAGE 1985 1986 1987 1 1988
Km  [CONFINED]UN-CONF. [CONFINED [ UN-CONF.|CONFINED [ UN-CONF. [CONFINED [ UN-CONF
BAHABAD ;
76.60 19.78 19.74 18.81 18.76 20.12 2006| 2115 21.07
|
83.80 19.18 19.12 18.26 18.19 19.51 1942, 2048 20.3%
91.00 18.45 18.34 17.56 17.45 18.78 18.62 19.78 | 19.5%
98.20 17.82 17.67 16.91 16.80 18.16 17.94 19.20 18.95
105.40 17.27 17.09 16.39 16.28 17.59 17.39 16.59 | 18.5°
113.80 16.82 16.62 16.00 15.89 17.12 16,90 16.09 iz
119.80|  16.52 16.29 15.68 15.56 16.83 1657 1783 17.4
125.20 16.33 16.07 15.47 15.33 1665  16.36 17 68 e
_ 13060|.. 16.16 1588  15.29 15.14 16.48 16.17 1762 12,67
JAG.GONJ |/ _ |
137.60 15.85 | 15.55 14.97 14.80 16.18 | 15.85 17.24 16.7°

WATER LEVEL : m PWD
SOURCE : FAP-25

YEARLY MAXIMUN MOTEL DISCHARGE OF OLD-BRAHMAPUTHA AT JAKMALPUR

YEAR MONTH i DAY DISCHARGE in Cumec
1975| JULY | 28 2419 .
1976 JULY 05 3005
1977 | AUGUST 22 2944

" 1978| JUNE 29 2211
1979| JULY | 28 2569

SOURCE . FAP-25
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FIGURE. 2

JAMALPUR PRIORITY PROJECT STUDY
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1

2

Introducton

On priority basis the Jamalpur area has been selected as tra
first project in the Flood Action Plan (FAP) to be advance:
to the stage of feasibility study. The actual study startez
at the end of September 1991 by then the peak of the rive-
level had passed and the main rainfall was over. The who's
study period was thus limited to entirely in the dry seascr
allowing no scope to observe the affects of monsoon flooding
on the area. Observation of flooding pattern in the projec:
area 1s of particular importance for the design of drainacs
works and for the hydrodynamic model.

Background

The Hydrodynamic mathematical model of the JPPS area has
been operational since January 1992 which was develope:
using existing data. This 1s based on MIKE 11 software c-
the SWMC and used information from their General Model ¢~
the major rivers of Bangladesh together with data from tr=
similar model, the Coarse P1lot Model constructed by tr=
"North Centra)l Regional Study' FAP-3.

The mz21in objectives of the model application is to provic:
designers with a mode) system exnibiting the sars
hydrodynamic and statistical characteristic as the re:
system in which topegraphic mapping and 1nternal gauge wate-
level and flow data play a vital role.

The different non-measurable parameters mainly due to trs
schematization introduced by modelling and the consisternc
of such must be adjusted to make the simulation reproducs
the reality. It 15 obvious that, even if a certain degres
of schematization 1is unavoidable but certain character mus:
be described in a quantitative form. As such the data use:
by calibration which are gauge measurements of water leve
during a flood event 1inside the model is of particula-
importance. The degree of reliability of the model depencs
on the calibration simulations. Apart from these data w=
have only qualitative elements for the validation of ths
model. Most of them have been obtained through tf=
testimony of local people on the depth of last inundatic-
and of their perception of the flood propagation. Az
agricultural flood damage not only depends on the depth ¢
flooding but also on the duration and period of occurrence.

AN4-Apx.B-1
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Scarcity of field information like water level and flow data
within the area hampered the model study to a great extent.
There were no flow gauging stations for flows into or out of
the project area except one at Chatal. Therefore, it °s
obvious that the Model is of 11imited reliability because of
uncertainties of back up data and because of 1imited
calibration.

Objectives

The main object of the extended studies 1is to include direct
observation of monsoon conditions on site. Collection and
analysis of hydrological data and the updating and
calibration of the hydrodynamic model with this data and
with amendments resulting from the field observations of the
drainage pattern, the effects of the different development
options proposal can be model led on the hydrodynamic mocel
to see the consequences interms of water level, discharge,
duration period and depth of flooding & drainage efficiercy
in the area. These can then be interpreted 1in terms of
benefits and disbenefit to arrive at an overall development
strategy for the area. With the inclusion of monsocon fisld
data and new contour mapping the study will achieve
necessary standard for appraisal.

Programme

A discussion meeting was held on 23rd February 1992 11n =he
SWMC office between the Team Leader JPPS and computatio~a’
Hydraulic Engineer Mr. Finn Hansen in presence of Execut-ve
Engineer BWDB in connection with the setting wup of
hydrological installation in Jamalpur Priority Project Study
Area. The purpose of the meeting was to avoid duplicatior
in gauging activity that may occur as the Jamalpur Prior-t»
Project Area is within the boundary of North Central Reg1ion
Study.

After discussion it was decided and agreed that SWMC w1l:
take care of three station namely Chatal at Madargcn],
Jhenai offtake and Baushi railway bridge which fall within
the JPPS Area.

JPPS will take care of the following stations
s water level gauge station of Patherkata khal at

upstream 150m away from railway bridge at Islamcur.
(Longitude- 89°49', Latitude- 25°05').

AN4-Apx.B-2
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2 Water Jlevel gauge station at Gamaria on Delyer khal
80m upstream of R.C.C. bridge on Islampur - Belgachha
road (Longitude- 89°44', Latitude- 25%5").

3. Water level gauge station on Madardhaw khal at
upstream 100m away from Poilar bridge on Melandah -
Mohammedpur road. (Longitude- 89%7', Latitude-
24%59" ).

4, Discharge and water level measurement of Dadbhanga khal
at Charadirpara on Jamalpur - Madargon] road.

(Longitude- 89%°48', Latitude- 24°55').

5. Discharge and water level measurement of spill channel
of chatal 11n between Bara Bhangbari and Chhota
Bhangbari at Bhelamati on Jamalpur Madargonj Road.
(Longitude- 89°46’, Latitude- 24°54.5').

6. Water level gauge station at about 300m downstream of
Chatal - Jhenal upstream confluence near Haripur.
(Longitude- 89°49’, Latitude- 24°50').

T wWater level gauge station after the extreme downstream
confluence of Chatal & Jhenai near Sarishapari, at
about 500m downstream of the confluence close to
Boyera bazar (longitude- 89°49', Latitude- 24°23").

Stream Gauging Installation

A contract to this effect was drawn up between the FAP-3.1
& the Executive Engineer, North Eastern Measurement Division
Surface Water Hydrology-1, BWDB on 4th March 1992. As per
agreed decision of the meeting on 15th April 1992 in JPPS
office between the Hydrologists and the Sub-Divisional
Engineer in-charge of Jamalpur area of Mymensingh
Hydrological Sub-Division of BWDB the installation of the
gauging station started from 19th April 1992 and completed
on 15th May 1992. This also 1includes the bench mark
connection to zero level value of the gauges with the
general levelling system.

List of gauging stations are as follows:
1; Patherkata khal at upstream of Islampur railway bridge;

2 Delyer khal across Islampur - Belgachha road:

AN4-Apx.B-3
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3 Madardhwa khal across Melandaha - Mohammadpur road;
4. Dadbanga khal across Jamalpur - Madargonj road;

5, Belamari khal across Jamalpur - Madarganj road:

6. Upstream confluence of Chatal and Jhenaij at Haripur;
T Down stream confluence of Chatal and Jhenai at Boyera.

It should be recalled that three stations managed by SWMC
are currently 1in operation in the study area, bringing the
total to 10. In addition BWDB is maintaining two water
level and one discharge station in Jamuna river and water
level gauging station at Jamalpur.

Network Supervision

The reliability and the accuracy of data depends on the
acceptance, performance and alertness of the gauge reader
and gauge connection to general levelling system. Time to
time field 1level checkina of water level and discharge
measurement activity conducted by BWDR were made. This was
required to have quality data and to maintain the accuracy
of the same. To ensure that the data are fully reliable and
to carrect any reading errors, frequent inspections were
carried out.

The key personnel of BWDB responsible for data collection
and processing are based at Dewangonj and Mymensingh
respectively. Those officials were contacted time to time.

Flood and Flood Plain Drainage

The project area is dominated by the Jamuna river to the
west and by the 0ld Brahmaputra river to the north east.
Flooding from the Jamuna occurs more frequently. Flooding
from Old-Brahmaputra is very rare. Flood is a natural
phenomena of this area and people are accustomed to 1ive
with the flood but with the increased demand of basic needs
due to population increase and the severe erosion effect of
Jamuna, low lying areas and flood plain have been encroached
upon by the people for cultivation and homestead.

AN4-Apx.B-4
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Flooding or inundation is a recurring phenomenon 1in the
project area, which under certain unfavourable circumstances
adversely affect the agricultural production. The flood
problem in the area is caused by the following factors:

Inflow from Jamuna river through side spill channels,
khals and creeks;

Over bank flow from Jamuna, which begins to contribute
significantly to the flooding of the project area;

Rainfall in the project area, which has of ten
responsible for the quick rise of water level in tne
low lying area at the begining of monsoon season.

The net flooding effect of the spills from Jamuna and
rainfall excess depends to a large extent on the drainage
capacity and hence on the water level of lower Jamuna znd
Jhenai at Baushi railway bridge.

Only three major drainage paths pass out of the area. One,
the lower Chatal passes out to Jamuna near Sarishabari, zne
other two the Jhenai and upper Bangsi flow under the ratlway
bridge at Baushi and Kendua respecti.ely into the arez =-o
the southern part of NC region.

Rainfall 1in the project area durin: the period Julv <5
September 1992 shows a very poor racord with a mon:~
maximum of 489 mm at Jamalpur in the month of July. On
of flood water from hilly areas of Irdia coupled with
inundated vast areas in the Brahmaputrz basin as well as
project area during the early part of July. Drainage in
area in general slow but pattern and flow path remains
same as considered in the model.

L
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Observation on Bench Mark Connection

Gauge zero level connection to general levelling system was
conducted by BWDB, They carried the B.M. value from
hydrology permanent B.M. established at Bahadurabad Ghat,
Jhenai railway bridge, Baushi railway bridge and
Jagannathganj Ghat. The hydrology B.M. values are :zs
follows:

Description of BWDB Bench Mark

. Bahadurabad Ghat

AN4-Apx.B-5
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B.M. fixed on R.C.C. pillar, located near the Bahadurabad
Ghat about 6m south side from railway line.
Top value = 21.785m (PWD)

. Jhenai Railway Bridge

B.M., fixed on southern abutment (west) wall at Jhenaij
railway bridge. Top value = 20.282m (PWD)

Baushi Railway Bridge

B.M. fixed on the north-west corner of Baushi railway
bridge.
Top value = 18.280m (PWD)

Jagannathgonj Ghat

B.M. fixed on the north-west corner of passenger shed at
Jagannathgonj Ghat.
Top value = 16.170m (PWD).

M/S. Survey Corporation was instructed to connect the :zero
values of staff gauges installed in the JPPS area by EwOB
with respect to the B.M. values used in the topographi
survey work and also from nearest Finnma:c B.M. The 2
level value of gauges shows a minor difference 1in betw
Finnmap and Survey Corporation. While comoaring to BWDE 1t
is found that the variation ranges from 0.40m to 1.17m ol d
such wide variation is not acceptable.

ero
sar

Accordingly the BWDB was asked to recheck the gauge z
level value. The revised level supplied by Execut-
Engineer, North Eastern Measurement Division also sh
variation ranges from 0.25m to 1.1m with respect to
previous value. A comparative statement of gauge zero va'
of Finnmap, BWDB and JPPS are shown in the Table 4.B.1
4.B.2.

i B
3

3

tf] i w [l’) 0

[l

Data Collection and Processing

We have received 3 hourly water level and week ly discharze
measurement for the period from May to September 1992 of tne
proposed hydrological station. The raw data thus obtaines
were corrected with respect to JPPS gauge zero level value.
Attempts have been made to locate the possible sources of
error through interviews and inspection in the field and
subsequent amendments were made before using it to improve

AN4-Apx.B-6
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the model. Water level and discharge hydrograph were drawn
to verify the trend and the plots are attached in the repcrt
for reference.

Conclusion

The main purpose of the Feasibility Study is to increase tne
agricultural production by reducing flood damage and to save
lands and properties from recurrent flood devastatijons. o
achieve this, flood protection and drainage improvement
works are necessary in which hydrological data informat -=r
and processing play a vital role for the optimal select-zr
of design criteria. Therefore the collection and analys- s
of field hydrological data has been given top most priorizy
in the extended study period. The discrepancy observed -r
B.M. connection values were attended properly to avoid a-
inordinate levelling during the final run of @t
hydrodynamic model of the study area.

Y
L e
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Table 4.B.1

Comparative Statement of

Gauge Connection By BWDB.

I:-_.: bttt 2 apmeads —_— | Trinter =t - =
Gauge | | Lower Gzuge 0 value 1 | 1af, Ipper Gauge T valye - T
st | | m (PN | between | n (PND teTezer
Ko, | Name oF Khi’ i i .._!! g T re——————— =

r fst Check | 2nd Check 4 Ist Check | 2ng Chezs re
Check ‘ | e
| mm—— . | _
1, Patherkatz fna) R 14,18 J .10 11,90 J 15,1 ‘0
0| Detger vnal TR e | 050 o !
3, Kadardhavs whal 3. 89 13,83 0.3 r %88 TE
I | [
| Dagdang: wnz | 1 0. 00 W | o
5, | Belamari kne 12, 81 2,81 2,00 5,00 g
f. Upstrear Conflunce of [ 11,54 1.5 .00 1.1 1,1
| Thata’-Jhenat waripur !
I. fownst rean Conflunce of l 11, 88 1,64 [ L8 1. 62 WL
| thata’-Jnena: ojerd 3 ! i
Table 4.B.2 Comparative Statement of Gauge “0" Level
Value:FINNMAP, BWDB and JPPS.
Gauge ] Lower Gauge 0 Value in ! bt Upper Gauge 0 Valus .
Stn, | no(PND) etween | n (PWD) | teTesgp
Ko. Nane of Khzl AND8 & T ) Wi
FINN BWDB /JP RS 198 FINK Bwuda/ JPP: 3
Khe MAP
1 Patnereata kng! - 14.19/14.47 2.28 16. 98 15, 19/1 ‘ =i
|
2. Delyer thal = 13.68/13 .83 0,20 16, 65 16, 54/ 16,8 5 3
1, Nadarghawa Khi' - 13,63/12.31 16 15,00 18,2345, 8¢ |
| Dedbanga khal - 12.,31/12.32 L0 | wem | wwws | oo
B Belanzry Khal 1272 1. 0,02 15, 14 15,28/ 15.2 §.12
. Upstrean Conflunce of 2 11.54/11,35 0,14 - 14,17/ 14,00 Bl
Chatal-lhena Hartpur
1, Downstream Conflunce of - 11.64/11.48 0. 15 14, 16 14,43/ 14,2 1.4
Chatai-Jhenzt Boyera
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Figure
STATION: 1
NAME: Patherkata Khal
LOCATION: Near the village of Islampur on the Patherkata Khal river, a

spill channel of the Old Brahmaputra. 150 m upstream of

the railway bridge on the left bank, near small houses Long
= 89°49'. Lat = 25°05'.

OBSERVER: Mr Igbal Hossain

REMARKS: Located n a sheltered part of the river and protected against
floods by upstream vegetation, and by boats with a bambo
network Cood station in a regular part of the river hed
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N Figure
STATION: 2
NAME: Delyer Khal
LOCATION: Near the bridge on the Islampur-Belgachaa road, 80 m

upstream of the bridge on the left bank. Long = 89°44". Lat =
25°05'.

OBSERVER: Mr Abdul Latif

REMARKS: Good station. Located in a regular part of the river bed
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STATION:

NAME:

LOCATION:

OBSERVER:

REMARKS:

APPROX. LAYOUT

b aim .'DO'CJ._‘-

T0029/92

Figure 4

Madardhwa Khal

On the right bank, 100 m upstream of the destroyed bridge
Long = 89°47'. Lat = 24°59".

Mr Mohamed Hasem

Good station. Located in a regular part of the river bed, in a
wide curve

indip oy —m

unq)ofbw

'
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Figure
STATION: 4
NAME: Dadbanga Khal
LOCATION: On Dadbanga Khal channel. On the destroyed bridge to
Maderganj, on the left bank. Long = 89°48". Lat = 24°55'".
OBSERVER: Mr Mohamed Kirul Alam
REMARKS: Good station. The gauges are in a part of the river where the

current is gentle.
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L) Figure 6

STATION: 5

NAME: Chatal

LOCATION: On Chatal spill channel. Upstream of the bridge under
construction, on the left bank. Long = 89°46'. Lat = 24°54"

OBSERVER: Mr Rabiul Alam

REMARKS: This station is located in an irregular part of the channel. It

is important to take readings carefully.

APPROX. LAYOUT

TTTj‘I]”‘

malpur — -

Ta
il Jr‘l

— =

| channel
sP o
o?/ Chata( destrcved Ar;dgg

under Trecenstruction

I

/"__“_‘\\

RS
paint % gouge

melal pMar

\

melal
P;‘ifar il

®
<— Modergen,

T0029/92 AN4-Apx.B-14



(; f Figure

STATION: 6

NAME: Upstream Chatal-Jhenai confluence

LOCATION: About 300 m downstream ol the Chatal-Jhenai confluence,
on the left bank near small houses. Long = 89°49'. Lat =
24°50".

OBSERVER: Mr Abdul Hoque

REMARKS: Good station. Located in a straight part of the river. Upper

and lower sections are regular, without any particular
hydraulic features. It takes 45 minutes to reach the site on
foot
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!/-«,2' Figure 8

STATION: 7

NAME: Downstream Chatal-JThenai confluence

LOCATION: Near Sarishabari, 500 m downstream of the Chatal-Jhenai
confluence, on the left bank Long = 89°49". Lat = 24°43".

OBSERVER: Mr Saifur Rahman

REMARKS: Good station. Located in a wide, regular curve and protected

upstream by trees and bushes Upper and lower sections are
regular, without any particular hydraulic features. This
station is influenced downstream by the Jamuna river in the
event of floods
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APPENDIX C

MODEL CONSTRUCTION

CONTENTS

4.C.1

4.C2

4C3

4.C4

4.C.5

4.C6

RIVER MODEL SETUP SCHEMATIC PLAN

Model Without Option

Model Option B

Model Option B (Without Jhenai/Chatal Outlet)
Model Option B (Partial Embankment)

AREA/ELEVATION CURVES FOR EACH CELL

Cell C1, Cell C2, Cell C3, Cell C4
Cell C5, Cell C6, Cell C7 ,Cell C8 ,Cell C9

AREA/ELEVATION CURVES
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Area/Elevation Curves For Each Cell
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Area/Elevation Curves For Each Sub-Cell
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Tables of Land Type Distribution
Within the Model CcCell
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_o——
LAND TYPE DISTRIBUTION ACCORDING TO ASSUMED WATER LEVEL l ShL
WITHIN THE MODEL CELLS

Cell name : Ci1
35 K K 3K K K 3 3K 3K 3K 3 %K 3K 3K K 3 K K 3 K 3K kK K oK 5K K K K 3K 3K 3K K K K 3K K K oK 5K K K K 3K 3K K 3 K K 3K 3K K K K K K X K K K K XK

* * ! ! ! ! *
X Elev. X FO ! F1 ! F2 ! F3+F4 ! TOTAL x
e i R R R e *
* * ! ! ) ! X
* 13.00 X 100 ! 0 ! 0 ! 0] | 100 x
* 13.10 * 100 ! 0 ! 0 ! 0 ! 100 x
X 13.20 x* 100 ! 0 ! 0 ! 0 ! 100 x
* 13.30 * 100 ! 0 ! 0 ! 0 ! 100 x
% 13.40 * 100 ! 0 ! 0 ! 0 ! 100 x
* 13.50 x 99 ! 1 ! 0 ! 0 ! 100 x
* 13.60 x 99 ! 1 ! 0 ! 0 ! 100 *
X 13.70 % 99 ! 1 ! 0 ! 0 ! 100 *
* 13.80 x 98 ! 2 ! 0 ! 0] ! 100 x
* 13.90 x 98 ! 2 ! 0 ! 0 ! 100 =
X 14.00 * 97 ! 3 ! 0 ! 0 ! 100 x
x 14.10 x* 96 ! 3 ! 1 ! 0 ! 100 X
X 14.20 % 96 ! 3 ! 1 ! 0] ! 100 X
X 14.30 * 95 ! 4 ! 1 ! 0 ! 100 x
X 14.40 x 94 ! 4 ! 2 ! 0 ! 100 X
* 14.50 % 93 ! 5 ! 2 ! 0 ! 100 X
* 14.60 X% 91 ! 6 ! 3 ! 0 ! 100 x
* 14.70 % 90 ! 7 ! 4 ! 0 ! 100 x
* 14.80 % 88 ! 8 ! 4 ! 0] ! 100 x
X 14.90 * 86 ! 9 ! 5 ! 0 ! 100 x
X 15.00 % 83 ! 11 ! 5 ! 1 ! 100 X
* 1510 ® 81 ! 12 l 6 ! 1 ! 100 x
x 156.20 x% 78 ! 13 ! 7 ! 1 ! 100 x
* 15.30 =% 5 ! 14 ! 9 ! 2 ! 100 x
x 15.40 x% 713 ! 15 ! 10 ! 2 ! 100 x
= 156.50 =x 69 ! X7 ! 12 ! 3 ! 100 x
* 15.60 * 65 ! 19 ! 13 ! 4 ! 100 X
*x 15.70 X 61 ! 21 ! 15 ! 4 ! 100 x
* 15.80 x* 56 ! 2 ! 17 ! 5 ! 100 x
*x 15.90 x% 51 ! 24 ! 19 ! B ! 100 x
X 16.00 x 47 ! 26 ! 20 ! 7 ! 100 x
* 16.10 * 41 ! 29 ! 23 ! 9 ! 100 x
X 16.20 X 36 ! 28 ! 25 ! 10 ! 100 x
* 16.30 % 21 ! 29 ! 27 ! 12 ! 100 *
X 16.40 x 26 ! 30 ! 30 ! 14 ! 100 x
* 16.50 % 24 ! 30 1 32 ! 17 ! 100 x
X 16.60 % 16 ! 31 ! 35 ! 19 ! 100 x
x 16.70 % 13 ! 28 ! 3T ! 22 ! 100 x
X 16.80 =* 10 ! 26 ! 39 ! 25 ! 100 x
x 16.90 x 7 ! 24 ! 42 ! 27 ! 100 x
* 17.00 % 5 ! 21 ! 43 ! 31 ! 100 x
X 17.10 4 | 17 ! 44 ! 35 ! 100 x
X 17.20 % 2 ! 14 ! 45 ! 39 ! 100 x
* T30 X 1 ! 12 ! 43 ! 44 ! 100 x
X 17.40 x% 1 ! 9 ! 41 ! 49 ! 100 x

K 2k 3K 5K 2K 2K 3K 3K K K 2k K 2K 3K K 3k 2k 3K 3K K K K 3K K K K Kk kK K K K K K 3K K K K K K KK K K K K K K K K KK K K K KKK K K X X X
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LAND TYPE DISTRIBUTION ACCORDING TO ASSUMED WATER LEVEL !

Cell name

WITHIN THE MODEL CELLS
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X
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X
x
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k4
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x
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X
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*
*
*
b
*
X*
*
X

LAND TYPE DISTRIBUTION ACCORDING TO ASSUMED WATER LEVEL
WITHIN THE MODEL CELLS

Cell name -
3K 3K 3K 3K K K 3K 5K K K XK K XK K 3K 3K K K K 5K 5K K 3K 3K K 3K K K K K K 3K 3K 3K 3K K K 5K 5K K K 3K 5K 3K K 5K 3K XK 3K 3K 3K 3K 3K 3K K 3K XK K K XK K XX
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LAND TYPE DISTRIBUTION ACCORDING TO ASSUMED WATER LEVEL
WITHIN THE MODEL CELLS

Cell name

c4

f ~)
e -
1 S

***x****x**#x**x****xx***x**x**xxx*x**x****x**x***xxx**xnx:xz:x

*
*

*

3 % % M I O W K K OFH O O O K W N K H K K N K KON W OK K K O O OH K O K H X WK K KK

3k 3 3k 3k 3K 3k 3K K 3K 3K 3 3k 3K 2K 3 K 5K 3K 3K 3 K 3K 3K 3K 3K K K K K 3K KK KK K K K KK K KOk ok

14.48
14.58
14.68
14.78
14.88
14.98
15.08
15.18
15.28
15.38
15.48
15.58
15.68
16.78
15.88
16.98
16.08
16.18
16.28
16.38
16.48
16.58
16.68
16.78
16.88
16.98
17.08
1718
17 .28
17.38
17.48
17.58
17.68
1 778
17.88
17 .98
18.08
18.18
18.28
18.38

*

*
*
X
*
*
%
X
*
*
X
x
*
X
*
*x
X
x
X
=
¥
X
X
-
*
*
X
-
*
*
X
X
*
*
*
*
*
*x
x
b 3
*
x
X

*

100
100
100
100
100
100
100
100
100
100
100
939
99
98
97
96
94
92
90
86
83
19
74
68
62
55
48
40
33
27
21
16
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LAND TYPE DISTRIBUTION ACCORDING TO ASSUMED WATER LEVEL [) e
WITHIN THE MODEL CELLS

Cell name : C5
HC K K K K K 3K 3K 3K K K K K KK K KK 3 K 3K K KK K K K K K K K KKK K KKK KKK KKK R KKK K XK R EE KX KX

* * ! ! ! ! x
X Elev. * FO ! F1 ! F2 | F3+F4 | TOTAL =
Km—mmmmmmm = S fmmm— R | mm - | mm e x
* * | | I | x
* 14.18 * 100 ! o ! o ! 0o ! 100 @«
* 14.28 * 100 ! o ! o ! o ! 100 =
X 14.38 * 100 ! o ! o ! o ! 100 x
* 14.48 *x 100 ! o ! 0o ! o ! 100 @«
X 14.58 * 100 ! o ! o ! o ! 100
* 14.68 * 100 ! o ! o ! o ! 100 =
* 14.78 *x 100 ! o ! o ! o ! 100 @«
* 14.88 x 99 ! 1 ! o ! 0O ! 100 @«
* 14.98 x 99 ! 1 ! 0o ! o ! 100 =
* 15.08 x 98 ! 2 ! o ! 0O ! 100 =
* 15.18 x 96 ! 3 o ! o ! 100 =
* 15.28 % 95 ! 5 | o ! o ! 100 =
* 15.38 x 93 ! 7 o ! o ! 100 «x
* 15.48 x 90 ! 9 ! 1 o ! 100 =
* 15.58 % g8 ! 11 ! 1 o ! 100 =
* 15.68 x 85 ! 13 ! 2 0 ! 100 =
* 15.78 * g1 ! 16 ! 4 o ¢+ 100 =
* 15.88 x 76 ! 18 ! 5 o ! 100 =
* 15.98 x 72 ! 21 ! 7 o ! 100 @«
* 16.08 68 ! 23 | 10 ! 0o ! 100 =
X 16.18 x 64 ! 24 12 ! o ! 100 =
* 16.28 59 ! 26 ! 15 ! o ! 00 @x
* 16.38 55 ! 26 | 18 ! 1+ 00 x
* 16.48 x 51 | 25 | 22 | 1 00 =
* 16.58 * 47 25 | 26 ! 2 + 100 @«
* 16.68 % 44 | 24 ! 29 ! 4 00 =
* 16.78 x 41 ! 23 | 31! 5 | 100 @«
* 16.88 x 37 | 22 ! 34 ! 7 ! 100 =
* 16.98 x 34 | 21 ! 35 ! 10 ! 100 =
* 17.08 * 31 20 ! 36 ! 12 ! 100 =
* 17.18 x 28 | 19 | 38 ! 156 | 100 =
* 17.28 % 25 | 19 ! ar 19 ! 100 @ x
* 17.38 x 22 | 19 | 36 ! 24 | 100  «x
* 17.48 x 18 ! 19 ! 35 ! 28 ! 100 =
* 17.58 x 16 ! 19 | 33 ! 32 ! 100 =
* 17.68 x 13 ! 18 ! 32 ! 36 ! 100 =
X 17.78 * 11 17 ! < 41 ! 100 =
* 17.88 x 9 ! 16 ! 31 ! 45 | 100 =
* 17.98 7! 15 | 30 ! 49 | 100 =
* 18.08 * 5 ! 13 ! 29 | 53 ! 100 =
* 18.18 x 4 11 ! 28 ! 56 ! 100  «x
* 18.28 * 4 10 ! 27 ! 59 ! 100 =
* 18.38 x 3 ! 8 ! 27 ! 63 ! 100 =
* 18.48 x 3 ! 6 ! 26 ! 66 ! 100 =
* 18.58 % 2 ! 5 24 | 69 ! 100 =
* 18.68 x 1! 4 23 ! 72 100 =
* 18.78 % 1 3 ! 21 ! 75 ! 100 =
* 18.88 x 1 3 ! 18 ! 78 ' 100 =
* 18.98 x o ! 3 ! 15 ! g2 | 100 =
3K 3 3 3 K K K K K K K K K 3K K K 5K K K K K K K 3K K K 3K K K K K K K K KK KK R OK K KRR KRR KK R K KA KK XX K ERX X
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LAND TYPE DISTRIBUTION ACCORDING TO ASSUMED WATER LEVEL
WITHIN THE MODEL CELLS

Cell name
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LAND TYPE DISTRIBUTION ACCORDING TO ASSUMED WATER LEVEL /g ( )
WITHIN THE MODEL CELLS /

Cell name : C7
3K 3K 3K 3K 3K 3K 3K 3K 3K 5K 3 3K 3 3K 3 3K 3 3 5K 3 K 3K K 5K K 3K oK 3K K 5K 5K 3 5K 5K 3K K XK K K K 3K K 2K 5K K 3K K K 5K K 3K K 3K K K K K K XK K K X

* * ! ! ! ! x
x  Elev x  FO ! F1 ! F2 | F3+F4 | TOTAL «
e Km—m——— I R o R x
* * ! ! ! ! *
* 15.39 * 100 ! o ! o ! o ! 100 x
* 15.49 * 100 ! o ! o ! o ! 100 =
* 15.59 *x 100 ! o ! o ! o ! 100 «x
. 15.69 *x 100 ! o ! 0o ! o ! 100 =
* 15.79 *x 100 ! o ! o ! o ! 100 x
x 15.89 * 100 ! o ! o ! o ! 100 =
* 15.99 * 100 ! o ! o ! o ! 100 =
* 16.09 x 99 | 1 ! o ! o ! 100 *
- 16.19 X 97 ! 3 ! o ! o ! 100 =
* 16.29 x 96 ! 4 o ! o ! 100 x
* 16.39 x 95 | 5 o ! o ! 100 =
* 16.49 x 94 | 6 ! o ! o ! 100 =
* 16.59 * 93 ! 7 o ! o ! 100 =
* 16.69 * 90 ! 9 ! 1 ! o ! 100 «x
* 16.79 % 86 ! 11 ! 3 ! o ! 100 =
* 16.89 83 ! 13 4 o ! 100 =
* 16.99 78 ! 17 5 | o ! 100 =
* 17.09 74 ! 20 ! 6 ! o ! 100 =
* 17.19  x 69 ! 24 7 o ' 100 =
* 17.29 * 64 ! 26 ! 10 ! o ! 100 =
* 17.39 x 59 ! 28 | 13 o ! 100 x
* 17.49 x 54 | 29 | 17 ! o ! 100 x
* 17.59 x 48 ! 31 ! 20 ! 1 ! 100 x
* 17.69 x 41 ! 3z | 24 | 3 ! 100 =
* 17.79 35 ! 34 ! 27 ! 4 1 100 x
* 17.89 x 29 ! 35 ! 31 ! 5 ! 100 x
* 17.99 x 24 | 35 ! 35 ! 6 ! 100 x
* 18.09 * 18 ! a5 ! 39 ! 7 ! 100 =
* 18.19 x 14 | 33 ! 42 10 ! 100 =
* 18.29 x 11 30 ! 45 | 14 ! 100 x
* 18.39 8 ! 26 ! 48 | 17 1 100 x
* 18.49 x 6 ! 23 ! 49 | 22 ! 100 =
* 18.59 % 4 | 20 ! 50 ! 26 | 100 %
* 18.69 * 2 ! 16 ! 50 ! 31 ¢ 100

3K 3K K 2K 3K XK 3K 3K 3K K 3K 5K 5K K %K 3K K 5K 5K 5K 5K 3K 3K 5K 3K 5K 3K 3 5K 3K 2K 2 kK kK 2k 3 3 5K K 3K 5K 5K K ok 3K 3K K K K K K KKK KKK KKK KK X
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LAND TYPE DISTRIBUTION ACCORDING TO ASSUMED WATER LEVEL
WITHIN THE MODEL CELLS

Cell name

C8.DAT

3k 3K K K 3K K K K K K 3K ok 3 3K K K 3K 3K 5K K K K K 3K 3K 3K 3K K K 3K 3K K K 3K 2K 5K K 5K K K K K 3K K K K 2 3K 3K 0K KK XK K KK K K K K Ok X

*x

* 13.90
X 14.10
X 14.30
* 14.50
X 14.70
* 14.90
* 15.10
* 15.30
* 15.50
* 165.70
* 15.90
Xx 16.10
* 16,30
* 16.50
* 16.70
* 16.90
* 17, 10
X 1730
X 17.50
X 1770
* 17490
* 18.10
% 18.30
* 18.50
* 18.70
X 18.90
x 19.10
* 19.30
* 19.50
X 19.70
X 19.90
* 20 .18
*

sk K 3k 3 3K 3K 3 3K 3K 3 3K 5K 3K K 3K 3K 3k 3K K K K 3K K 5K K K K 3 K K 3K K 0K K 3K K K K KK X

*
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_________ | —————————
I
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o ! 100
o ! 100
o ! 100
o ! 100
o ! 100
1 1 100
2 ! 100
4 ' 100
6 ! 100
g8 ! 100
11 1 100
16 | 100
20 ! 100
5 ! 100
33 ! 100
40 ! 100
47 ! 100
556 ! 100
62 ! 100
70 ! 100
75 1 100
80 ! 100
g4 ! 100
gg ! 100
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LAND TYPE DISTRIBUTION ACCORDING TO ASSUMED WATER LEVEL
WITHIN THE MODEL CELLS

Cell name
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water Level Hydrograph
(for Boundaries)
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D1 VALIDATION OF THE REFERENCE MODEL (WITHOUT OPTION)
Comparison Between Observed & Computed Water Level

(1992 & 1991)
Comparison Between Observed & Computed Discharge (1992)

AN4-Apx.D-1

A



Comparison Between Observed & Computed Water Level
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ANNEX 4

APPENDIX

D2 CHOICE OF REFERENCE YEAR

Land Type Distribution Within Embankment (Without Option)
Land Type Distribution Within Embankment for Each Cells

(Without Option)
Maximum Water Level of Representative Cell Points (Without Option)
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Land Type Distribution Within Embankment
for Each Cells (Without Option)
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SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

WITHOUT OPTION

1977

OUTPUTS

AREA WITHIN EMBANKMENTS

199

J

34 2k 3 3 3 K K K K K K K 3K K 5K 3K 3K K 3K 3K K K S K 0K K K K K K 3K K KK K K K K K K K K K K KK K K 3K K KK 3K K K KK KK KKK XK K K K X

* Max fld * Flooded x
*grd levelx

EEE R R S N

* *

*

Cell
name

C1

c2

C3

c4

C5

Cé

c7

c8

C9

*

e T

*

elev.

16

16.

16.

17

Y

g 1

19.

17

18.

28

13

36

.49

62

54

18

70

79

¥ O K O O O W K X K N O O X K X X X X

* ¥

*

16.

15.

16.

1T

17

1

15

g

24

.44

.49

46

*

EE N S R B

* ¥

=

FO
(ha)

(37%)

I
I
I
I
I
I
I
I
|
i
1
|
i
I
|
I
I
I
I
I
|
]
I
|

(22%)

!
!
!
!
!
!
!
!
!
I
I
I
I
!
!
!
!
!
i
I
I
I
I

f1d durat. 10 days
F2 | F3+F4 ! Total x
(ha) ' (ha) ! (ha) =*
——————— e B
! ! X
1774 | 716 ! 7447 x
(24%) ! (10%) ! (100%) =x
1782 ! 646 ! 5446 x
(33%) ! (12%) ! (100%) x
3175 | 3081 ! 17093 *
(19%) ! (18%) ! (100%) x
1869 ! 207 ! 5865 x
(32%) ! (4%) ! (100%) *
1434 ! 1188 ! 4169 x
(34%) ! (28%) ! (100%) *
1016 ! 414 | 3631 x
(28%) ! (11%) ! (100%) x
1581 | 1679 ! 3539 x
(45%) ! (47%) ! (100%) *
3009 ! 1341 ! 11233 %
(27%) ! (12%) ! (100%) x*
1611 ! 576 | 7382 %
(22%) ! (8%) ! (100%) x
_______ [ R SENSHEEPR (A —
172581 | 9848 | 65805 x
(26%) ! (15%) ! (100%) x

3K 3K 5K 3 3K K %K K 3K 3 3K K K 3K 3K K 3K K K K 3K K K K K K K K 3K 3K 3K K 3K K 3K 3K 3K K oK 0K K ok 3K 3K 3K 3K 3K K K K KK K K 3K K K K K KOK KK K K K K OK R X

AN4-Apx.D-15



Simulation from 15-06-1980 to

JPPS

- OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYER “

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

WITHOUT OPTION

18980 -

AREA WITHIN EMBANKMENTS

18-10-1980 / Max.

OUTPUTS

fld durat.

<
>

O R K KKK KKK K K KK R0 K K K KK KK R0 K I KK R K K K K K KK KK K K K K R K 3K 0K 30K K K K K K K K
¥ Max f1d * Flooded x
xgrd levelx

X
*

»*

KO WK OH KK K KK K KN KKK KK KKK

*

Cell
name

C1

C2

C3

C4

Ch

Cé

C7

c8

C9

oM OFK K OH O OHK K KO K KWK KX N K K K X X

*

elev.

17.47

17.68

¥« 61

19.30

17.76

e
*

* 16.56
*

* 16.44
*

* 16.62
*

X 17 &7
*

*x 17 .68
%

* 17.60
*

* 19,28
*

* 17.72
*

X 18.890
*

O e e R
* TOTAL
*

»*

HoH M OK O K WKW O KK KK KWK KK KKK

*

FO
(ha)

(27%)

|
|
|
I
|
I
|
|
I

|
|
|
|
|
|
I
|
|
|
I

F1
(ha)

I
I
|
|
|
|
|
|
|
I
|
|
|
|
|
|
I
|

F2
(ha)

2506
(34%)
2128
(39%)
3776
(22%)
1948
(33%)
1362
(33%)
1058
(29%)
1179
(33%)
3274
(29%)
1999
(27%)
19230
(29%)

I
!
1

3 days
F3+F4 | Total
(ha) ! (ha)
_______ o e e
!
1339 | 7447
(18%) ! (100%)
1384 ! 5446
(256%) ! (100%)
4208 ! 170983
(25%) ! (100%)
227 | 5865
(4%) ! (100%)
1485 | 4169
(36%) ! (100%)
533 ! 3631
(15%) ! (100%)
2283 | 3539
(65%) ! (100%)
1732 ! 11233
(15%) ! (100%)
848 ! 7382
(11%) ! (100%)
14039 | 65805
(21%) ! (100%)

*
*

e T N S B N N

*

*

3K 2 KK K K K KK K K K K K K K K K K K K S K K K K HOK K K KKK K K K K K K K KK K 3K K K K K K 3K K 3K K K K K K K K K K K K KK K KR KK

AN4-Apx.D-16



JPPS

- OPTION

Simulation from
k3K 3K K 3K 3K oK 3K 3K 3K K K K K 3K 3K 5K 5K 3K 3K 3K 3K 3K 2K K 3K K 3K 3K 3K 3K 5K K 3K K K 3K 5K 3K 5K 5K K 3K K K 3K 3K 3K 3K 3K 3K 0K K K K K K o 3 K K OK K K K K K K X
* Max fld * Flooded x
xgrd levelx

*

% K

%O N O O O K K K O O K W K K O® K K W K KX

Cell
name

C1
Cc2
C3
c4a
G5
Cé6
C7
cs8

Cs

*

*

O K K R OK K K KON KK K K K K K K * K K X

— COMMENT

15-06-1980 to

elev.

16

17

[

.47

68

.61

.30

.76

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11

R R R EEE S EEE

*

*

LAND TYPE DISTRIBUTION

WITHOUT OPTION
AREA WITHIN EMBANKMENTS

1980 =

17

T 7o

17..

18.

.87

.16

.40

33

31

95

PR R R EEE R

x ¥ X%

18-10-1980 / Max.

FO

(40%)

|
!
!
!
!
!
!
!
|
I
|
I
|
|
[
I
I
|
|
I
I

!

F1

14577
(22%)

QUTPUTS

|
|
|
|
|
|
|
I
1
|
|
|
|
I
|
I
I
|
|
|

F2

16266
(25%)

I
I
I
|
I
|
I
|
|
|
|
|
I
I
I
I
|
I
|
1
|
|

f1d durat.

24

10 days
F3+F4 | Total
(ha) ! (ha)
_______ e e i
!

650 ! 7447
(9%) ! (100%)
551 ! 5446
(10%) ! (100%)
2865 | 17083
(17%) ! (100%)
180 ! 5865
(3%) ! (100%)
893 ! 4169
(21%) ! (100%)
316 ! 3631
(9%) ! (100%)
1871 ! 3539
(44%) ' (100%)
1071 ! 11233
(10%) | (100%)
488 ! 71382
(7%) ! (100%)
8584 | 65805
(13%) ! (100%)

{

x

L

WoOM M M OM M M M M W M M M N MW M KN

3k 3 3K 3K 3K 3k 3K K 3K 3K 3K K 3K ¥ 3K 3K 3K 3K 3K 3K 3K 3K 3K K 3K K K K 5K 3K 3K 3K 3K 3K K 3K 3K K K 3K 3K K K K 3K 5K 2K 3K K 5K K K 5K K 3K 5K K oK KX KK K K XK KX KK X

AN4-Apx.D-17



Simulation from 15-06-1987 to 12-11-1987 / Max.

JPPS

- OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

WITHOUT OPTION
1987 - AREA WITHIN EMBANKMENTS

OUTPUTS

f1d durat.

)

267

35 3K K 3 K 3K K K 3K 3 5K 3K 3 3K oK K 3K 3K 3K 3K 3K 3K 3K 5K 3K 3K 3K 3K 3K K 3K 3K 5K 33K 5K 3K 3K K 5K K K 3K 3 K 3K K K K K 3K oK 3K K K 3K 3K K 3K K 3K 3K oK K K K K K K K K
¥ Max fld * Flooded *
xgrd levelx*

*
*

»*

oK ¥ M N KON K E K K NN KX XX

E

*

25K 2K 2K K K K 3K kK K Ok 2k K kK 3K k3K 3K K ok K K 3K K K K K 3K K K 3k 3k 0k ok K K ok K K ok oK kK ok X

Cell
name

C1
C2
C3
Cc4
Ch
Ce
C7
C8

C9

*

oK K O KON R OH R M ON K KKK KR KKK KX

elev.

16..868

17.54

17 32

177, 32

18597

Tl 37

18.55

»*

ERE I I R N A B B B A R

16.57
17.54
1730
17528

18.96

*

ERE I I I A G S B B S e N S S

FO
(ha)

|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|

(22%)

AN4-Apx.D-18

|
I
!
|
|
I
|
|
|
I
I
|
|
|
]
|
|
|
[
I
|

I
I

F2

(28%)

|
|
|
I
I
I
I
I
I
|
I
I
|
|
I
I
i
|
|
|
i
|

3 days
F3+F4 ! Total
(ha) ! (ha
_______ =
|
1306 ! 7447
(18%) ! (100%)
1422 ! 544¢
(26%) ! (100%
4029 ! 17093
(24%) ! (100%
298 | 5865
(5%) ! (100%)
838 ! 416¢
(20%) ! (100%
296 ! 363
(8%) ! (100%
1589 ! 353%
(45%) ! (100%
962 | 11232
(9%) ! (100%
479 | 7382
(6%) ! (100%
_______ ey e g
11218 ! 6580E%
(17%) ! (100%)

EEE I B A S S A

* K ¥

3 K K KK K K K K K K K KK K K K K K K K K



JPPS SOGREAH-HALCROW-LAHMEYER ;Lib'

MAIN FINDINGS FROM MIKE11 OUTPUTS
LAND TYPE DISTRIBUTION

— OPTION : WITHOUT OPTION
- COMMENT : 1987 - AREA WITHIN EMBANKMENTS

Simulation from 15-06-1987 to 12-11-1987 / Max. fld durat. : 10 days

*******************************************X******************X****t!**
¥ Cell * Max fld * Flooded x FO ! F1 ! F2 | F3+F4 ! Total *
X name * elev. *grd levelx (ha) ! (ha) ! (ha) ! (ha) ! (ha) x*
I N s R SRR S s e [ | e *
* * * * ! | | I *
X C1 % 16.56 * 16.17 x 2813 | 2084 | 1808 ! 742 ! 7447 %
* X X X (38%) ! (28%) ! (24%) ! (10%) ! (100%) *
* cz % 16.47 % 156.93 % 1754 | 1375 | 1709 | 608 ! 5448 x
* * X x (32%) ! (25%) ! (31%) ! (11%) ! (100%) x*
* Cc3 x 16.59 % 16.18 % 8298 | 2787 ! 3089 ! 2919 ! 17093 x
* X X * (49%) ! (16%) ! (18%) ! (17%) ! (100%) *
* C4 x* 17.54 % 17.45 % 1352 | 2404 | 1895 ! 213 1 5865 %
* Xx * X (23%) ! (41%) ! (32%) ! (4%) ! (100%) x*
* C5 % 17.32 % 16.93 % 1495 | 893 ! 1432 ! 349 ! 4169 x
* * * x (36%) ! (21%) ! (34%) ! (8%) ! (100%) =%
* C6 * 17.32 % 16.94 x 2103 ! 762 ! 633 ! 133 4 3631 %
* X *  (58%) ! (21%) ! (17%) ! (4%) ! (100%) =
* C7 % 18.97 % 18.45 x 240 ! 865 ! T34 | 700 ! 3539 %
X X * x (7%) ! (24%) | (49%) ! (20%) ! (100%) %
* C8 x 17.37 % 17.01 x B678 | 2302 ! 1723 531 | 11235 %
* x * * (59%) ! (20%) ' (15%) (5%) ! (100% x
* c9 *x 18.55 % 18.12 * 5024 | 1364 ! 802 192 | 738z x
* * * * (68%) ! (18%) ! (11%) (3%) ! (100% x
e oo R R R ¥seseoe oo P | e P — *
x * X  TOTAL x 29757 ! 14837 ! 14824 | 6387 ! 65808 *
* * * * (45%) ! (23%) ! (23%) ! (10%) ! (100%) *

KK 3K O Ok O K KK KK K K 3K KK K KK K K K K K K K K K 3K K K K 3K 3K K 3K K KK K 3K 3K K K 5K K K 3 3K 5K 3K 3K 5K K K K 3K K 3K 3K K K XK K K K K X x X

AN4-Apx.D-19



Simulation from 15-06-1988 to 12-11-1988 / Max.

JPPS

- OPTION

— COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

WITHOUT OPTION
1888 -

OUTPUTS

AREA WITHIN EMBANKMENTS

fld durat.

¢ 3K KK K K K K KK K K KK K K 3K K K K K K K K KK KKK KK K K K KK K KO K RO K KK R O R R K K R K K K X K x
* Max fld *x Flooded x
xgrd levelx

*
*

HOH ¥ X K K K K KK K K K K X K K X ¥

* %

*

Cell
name

C1
c2
Cc3
c4
Cb
Cé6

c7

*

oK K K K K K K K K KK K K KKK KK X

* ¥

*

elev.

17.

Vi

18.

18.

19..

18

18,

89

20

07

59

27

*

O O K OH K O K KK R K KK KKK KX

¥*

*

17

¥

17 .

18.

17 .

.04

18

86

14

98

.44

*

HOH K K K K K K KON K K KKK KKK KK XX

FO

9561
(15%)

|
|
|

|
|
|
|
I
I
|
|
|
I
|
|
|
I
I
|
|
|
|

|
|
|

11013
(17%)

!
I
|
I
!
I
I
!
!
|
|
I
I
|
)
I
I
I
I
|
|

21901
(33%)

3 days
F3+F4 | Total
(ha) ! (ha)
_______ e —
|
2880 ! 7447
(39%) ! (100%)
2848 | 5445
(52%) ! (100%)
6422 | 17093
(38%) ! (100%)
759 | 5865
(13%) ! (100%)
2293 | 41689
(55%) ! (100%)
326 ! 3631
(26%) ! (100%)
2604 ! 3839
T4%) L (100%)
203 | 112332
9% ) ! (100% !
1.8395 | 7382
19%) ! (100%:
_______ |, s e i
23331 | 65808
(35%) ! (100%)

=

L

O T R D R B B B NN O N B

L

x

K 2K 3K 3K K K K K K K K K K K Kk 5K K K K K K 5 K K K K KKK K K K R KKK K KRR R R R KR MK R R KK KR KKK KKK EKK KX

AN4-Apx.D-20



Simulation from 15-06-1988 to 12-11-1988 / Max.

JPPS

- OPTION

- COMMENT

) B¢

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

WITHOUT OPTION

1988 - AREA WITHIN EMBANKMENTS

OUTPUTS

KK K K KK KK K K K KK K K K K K 5K K 3K K K K 5K 33K K K K 5K 3K K K 5K 3K 3K K K 3K 5K o 3K K 3K 5K K K 3 3K 3K K oK 5K 3K 3K 5K 3K K 3K 3K K K K K K K K K K
* Max fld * Flooded x*
¥grd levelx

*
X

EE I T N S R B

* ¥

*

3K 3K 3K K K K K K K K K K 3K K K K K K K K KK K K 3K 3K K K K K K K K K K K

Cell
name

C1

cz2

C3

c4

Ch

C6

c7

ce

*

L N A O A BN S B

x

elev.

iy

17

18.

18.

9.

18.

19,

26

.89

20

07

59

27T

*

E T

*

16.

1z

Pl

7

18.

32

59

55

.48

73

*

MO MM W H O O M KO KK KK KX

*

FO
(ha)

(33%)

I
I
I
I
I
I
I
|
!
|
|
|
|
|
|
|
|
|
|
|
I

!
!
|

!
!
!

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|

fld durat. 10 days
F2 | F3+F4 | Total
(ha) (ha) ! (ha)
——————— SR S S [
| |
2230 ! 1093 ! 7447
(30%) ! (15%) ! (100%)
2026 ! 990 ! 5446
(37%) ! (18%) ! (100%)
3296 ! 3305 ! 17093
(19%) ! (19%) ! (100%)
2305 ! 361 ! 5865
(39%) ! (B6%) ! (100%)
1408 | 1283 | 4169
(34%) ! (31%) ! (100%)
1031 ! 427 | 3631
(28%) ! (12%) ! (100%)
1789 | 1174 | 3539
(51%) ! (33%) ! (100%)
3075 | 1439 | 11233
(27%) ! (13%) ! (100%)
1513 | a3z | 7382
(20%) ! (7%) | (100%)
_______ e e ey e g
18673 ! 10614 ! 65805
(28%) ! (16%) ! (100%)

> 4
*

*

E R I S O B B B A B N B A

* ¥

x

K A KK KK KK KK KK IR K K Ok K O K K K K K 3K K XK K

AN4-Apx.D-21



Simulation from 01-06-1989 to 29-10-1989 / Max.

JP

P3S

- OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYE®

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

WITHOUT OPTION
AREA WITHIN EMBANKMENT

1989 =

OuUTPUTS

f1d durat.

204

K R KKK K KKK K K SO R K K K KOO R O KR RO R R KR RO KK KKK KKK KA K KA KN AT L X KA X XK

* Max fld * Flooded x
¥grd levelx

£ 3
*

KA H K R K K K FK K K K KK KK KK K K

* %

*

KK KK K K KKK K KK K K K K KR 3K KK 3 0 kKK K K K KR K RO Y KR K KRR KKK KRR KR KN KX KX X

Cell
name

x elev.
*

*

* 15.51
*

* 156. 31
*

* 15.66
%

X 17.25
%

* 16.64
*

* 16.67
*

* 18.42
*

X 16.98
%

* 18.33
%
I
*

*

KW A R A KA FH KWK KKK KKK KX

x x

*

18. 27

15.63

17. 25

16.63

16.66

*

i T S S N N S

*

FO
(ha)

|
|
|
I
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|

13098
(20%)

AN4-Apx.D-22

I
I
|
|
|
I
|
I
!
!
|
I
|
|
I
I
|
I
|
I
|

|
|
|

F2
(ha)

1060¢€
(16%)

2 cays
F3+F4 | Total «
(ha) ! (ha) =
_______ !________ *
| *
208 ! 7427 *
(3%) ! (100%) x
190 | 5448 x
(3%) | (1900%) =
1761 | 1TG23 %
(10%) ! (100%) =
78 1 58t5 =
(1%) ! (700%) =
112 |l 41€9 x
(3%) 1 (100%) =
g2 ! 35357 =
(2%) | (~D00%) =
608 | 3523 =
(17%) ! (100%) =
258 | 1233 %
(2%) | (*20%) =
e17 | 7352 =
4%y | (o0 =
_______ | e
35523 | E£5805 x
(5%) ! (120%) =
XX EX X



2. 0L

JPRS SOGREAH-YALCROW-LAHMEYER
MAIN FINDINGS FROM MIKE11 QUTPUTS
LAND TYPE DISTRIBUTION
= OPTION : WITHOUT OPTION
- COMMENT : 1989 - AREA WITHIN EMBANKMENT

Simulation from 01-06-1989 to 29-10-1989 / Max. fld durat. : 10 days

KN KK KK R I K 3K K KK K K DK K KK I K K K K Kk K Rk K K i I K KK K K K KK 3K K OK K K K K KK K K K K OK K K K K K K K
x Cel] x Max f1d * Flooded % FO ! F1 ! F2 | F3+F4 | Total %
* name x elev. *grd levelx (ha) ! (ha) ! (ha) ! (ha) ! (ha) x
Wi e e e B i s osr e ceu b [ e e s s *
* * ¥ ¥ [ ! I ! *
* c1 = 15.51 % 15.19 * 5852 ! 958 ! 540 ! g8 ! 7447 =
* * * ¥ (79%) ! (13%) ! (7%) ! (1%) ! (100%) x
* c2 = 15.31 % 14.95 x 4043 ! 871 ! 412 | 119 | 5446 x
X * X x (74%) ! (16%) ! (8%) ! (2%) ! (100%) *
* C3 X 15.66 * 15.38 x 11910 ! 1994 | 1763 | 1436 ! 17093 %
* * * x (70%) ! (12%) ! (10%) ! (8%) ! (100%) %
* C4 17.25 % 17.16 % 2428 ! 2227 | 10 &5 | 36 | 5865 x
* * * * (42%) ! (238%) ! (20%) ! (1%) ! (100%) *
% 08 % 16,64 % 16.52 x 2067 | 1043 | g9z | 67 ! 4169 x
* * x x (50%) ! (25%) ! (24%) ! (2%) | (100%) =
* Ce % 16.67 * 16.57 % 2601 ! 602 | s | 45 | 3631 =
* * * % (7o) U (a7eg} L (1ax) | (1%) | (100%) =
X ST % 182.42 % 18.30 % 396 ! 1041 | 1605 ! 4387 | 3539 x*
* * x * (11%) | (29%) ! (45%) ! (14%) | [100%) *
x cg % 16.928 x% 16.63 * 8287 ! 1678 ! 1303 | 1656 | 11232 =
* * *  (74%) ! (15%) | (10%) ! (1%) ! 100%) x
* 3 * 18,32 % 17.93 x 5564 ! 1055 | 518 | 145 | 7382 =
X ¥ * * (75%) | (14%) | (8%) ! (2%) ! 100%) *
P oo e —— S o e B L e e e K — i ! _______ | ________ l _______ ! ________ 3
* * ¥ TOTAL % 43158 ! 11476 ! 8564 ! 2608 | §5305 *
x * * x (66%) '+ (17%) ! (13%) ! (4%) | 100%) =*

R KK K K K K K R KK KR 0 o Ok 3 0 K 2K K SR K ORI SR K KK K ORI K K K DI KKK KO KK KK 0K KRR K KK K KKK X KK XK KK X

AN4-Apx.D-23



O oL

JPPS SOGREAH-HALCROW-LAHMEYEE

MAIN FINDINGS FROM MIKEl1l OUTPUTS
LAND TYPE DISTRIBUTION

- OPTION : WITHOUT OPTION
- COMMENT : 1990 - AREA WITHIN EMBANKMENTS

Simulation from 01-06-1990 to 29-10-1990 / Max. fld durat. : 3 days

% ok o K K oK ok K K 3K K K 3K 3K K 3 3K 3K 3K 5K 3K K 3K KK K 3K 3K 3K 3K 3K 3K 3K oK K 3K K K K oK 3 3K 3K 3K oK K oK KK K K 3k K 3K ok 3K ok o oK sk ok % x K K Kk X ok
¥ Cell * Max fld * Flooded * FO ! Fl ! F2 ! F3+F4 ! Total =
¥ name % elev. *grd level* (ha) ! (ha) ! (ha) ! (ha) ! (‘ha) =
R e - L e e | e e = RS S x
* * * * ! ! t t =
* Cl * 15,37 #* 15.37 * 5471 1 1103 ! TI% ! 159 ! T447 *
* * * * (73%) 1 (15%) ! (10%) (2%) ! (100%) =
* cC2 * 1621 2% 15.18 * 3544 [ 4657 A 629 ! 166 ! 5446 =
* * * * (66%) ! (20%) ! (12%) ! (3%) ! 100%, =
* C3 * 1567 * LE«&T * 11127 1 22277 ) 20568 1 1683 ! 17093 =
* * * * (658%) ! (13%) ! (12%) ¢ {10%) ¢ 100%) =
* Cq4 * 17.20 x* 17.20 * 2259 ! 2318 ! 1244 ! 45 ! 5865 =
* * * ¥ (39%) ! (40%) ' (21%m) (¥%) 2 100%) =
* CH % 16.59 * 16.59 * 1949 ! ¥o3s ! 1105 " 83 ! 4169 =
* * * * (4T7%) ' (25%) ! (26%) ! (2%) ! 100%) =
* Cce * 16.66 * 16.66 * 2483 ! 6652 ! 434 62 ! 3631 =
* * * * (68%) ! (18%) ! (12%) ! (2%) ! 100%) =
* C7 * 18.59 * 18.59 % 140 ! 700 ! 1762 o 936 ! 3539 =
* * * ¥ (4%) ! (20%) ! (50%) ! (26%) ! 100% ) =
* cg8 =* 16.70 * 16.70 * 7987 ! 1807 ! 1209 ! 239 1 12338 =*
* * * ¥ [71%) Y (18%) ¢ (d¥%g 2 (2% ) ! N0%) =
* C9 * 18.18 * 18.18 % 1861 ! 1423 ! 873 ! 226 1 7382 =
* * * * (EB6%) ! {(18%) ¢ 112%) ! (3% ) o 100% ) =
e e e == R oo — | R — R S R
* * * TOTAL * 39819 ! 12370 ! 10026 ! 3590 ! +»5805 =
* *. * * (61%) ! (19%) ! (l5%) ! (6%) ! (100%) =
3K 3K oK K 3K 3K 3K K K oK 3K 3K K SK 3K K K 3K 3K 3K 3K K 5k 3K 3K 5K 3K 3K 3K 3K K 5k 3K K 3K 5K 3K K 5K oK 3K 3 oK K 3K 3 ok % K 3K 3k K 3K sk o ok ok ok ok Rk x % KK K K K X
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JPP8 SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 OUTPUTS
LAND TYPE DISTRIBUTION

- OPTION : WITHOUT OPTION
- COMMENT : 1990 - AREA WITHIN EMBANEMENTS

Simulation from 01-06-1990 to 29-10-1990 / Max. fld durat. : 10 davs

3 3K 3K 3 KK 3K 3K 3K 3K 3K K KoK KK KK 5K K K 3K ok 3K K ok 3K 3 oK 3K K 3K 3K K 3K 3 3K 3k 5K ok 3K 3K o ok oK K ok ok 3ok ok ok sk ok ok ok koK Kok ok K ok ok ok K K Kk
¥ Cell * Max fld * Flooded * FO ! Fl1 ! F2 ! F3+F4 ' Total *
¥ name * elev. *grd level* (ha) ! (ha) ! (ha!) ! (ha) ! (ha | =*
i e e i D= =ZE===as e e ———— e *
* * * * 1 ! 1 ! *
* Cl * 15.37 * 15.28 * 5661 ! 1030 ! 627 ! 128 ! 7447 x
* * * * (76%) ! (14%) ! (8%) ! (2%) ! (100%) =
* c2 x 15.21 =* 15.06 * 3839 ! 970 ! 499 | 138 ! 5415 =*
* * * ¥ (70%) ! (18%) ! (9%) ! (3%) ! (100% ! =*
* C3 x 15.57 % 15.47 * 11541 ! 2102 ! 1897 ! 1553 | 17063 x
* * * ¥ (68%) ! (12%) ! (11%) ! (9%) ! (100% ) =*
* c4 x* 17.20 =% 17.14 % 2527 I 2181 ! 1122 1 34 1 5865 *
o * * ¥ (43%) ! (37%) ! (19%) ! (1%) ! (100% ) *
¥ Cc5 * 16.59 * 16.44 * 2202 ! 1055 | 863 ! 48 ! 4163 *
* X * ¥ (63%) ! (25%) ! (21%) ! (1%) ! (100% ! =
x CH * 16.66 16.51 * 2670 ! 580 ! 343 ! 38 ! 3631 =
* * * * (74%) ! (16%) ! (9% ) ! (1%) ! (100% @ =
* C7 * 18.59 * 18.47 * 226 ! 842 ! 1738 ! T3 ! 3533 =%
¥ * * * (B6%) ! (24%) ' (49%) ! (21%) ! (100% ) *
* C8 * 16,70 * 16.54 * 8594 ! LE3T ! 982 ! LEg ¢ 11233 =
# * * * (77%) ! (14%) ! [9%) ! (1% ! 100% 1 *
* cg * 18,18 * 18.13 x* 1996 ! 1375 ) 814 ! 197 ! 7382 %
G * * * (A8%) ' (19%) ' (11%) ! (3%) ! (100% 1 *
O o i g s s i I i e i s b RSN SR N i ' _______ | JE=SIE PSS RSN = x
* * * TOTAL * 42257 ! 11672 ! 8886 ' 2990 ! 65805 *
* * * ¥ (B4%) ' (18%) ! (14%) ! (5%) ! (100% 1 *

LR RS EE RS EEEESEEE SRS E S S EE RS SRS EEEEEE LRSS E L ST E TS E S ESE S S S S EE S 2
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JPPS SOGREAH-HALCROW-LAHMEYER '

MAIN FINDINGS FROM MIKE11 OUTPUTS
LAND TYPE DISTRIBUTION

- OPTION : WITHOUT OPTION
- COMMENT : 1991 - AREA WITHIN EMBANKMENTS

Simulation from 10-05-1991 to 23-10-1991 / Max. fld durat. : 3 czys

35K 3K 5K 3K 3K K 3K K K 3K 3 3K 3K 3 3K K 3K 5K 2K 3 K 5K K 3K 5K K 5K 3K 3K 3K K 3K K 3K 2K 5K K 3K 3 5K 2K 3K 3K 3K oK 3K 3 3 5K 3K 3K K K 5K 5K K K 3K K KK XK K % X K K K K X
* Cell * Max fld * Flooded * FO ! F1 ! 2 ! F3+F4 ! Tztal =
* name * elev. xgrd levelx (ha) ! (ha) ! (ha) ! (ha) ! ha) =
" N R . S— [P e S [ x
* * * * ! | ! ! x
X C1 % 16.47 % 16.44 % 1784 | 2235 | 2285 1 1142 | 447 =
* * X x (24%) ! (30%) ! (31%) ! (15%) ! (1:0%) =
* cz2 x 16.34 x 16.29 * 1166 ! 1071 ! 2099 ! 10 o t446 x
* * X * (21%) ! (20%) ! (39%) ! (20%) ! (120%) =
* C3 % 16.51 * 16.48 * 6625 ! 31356 | 3565 | 3768 ! 17093 =
* * X ¥ (39%) ! (18%) ! (21%) ! (22%) ! (120%) =
* C4 x 17.: 383 = 17.32 % 1814 ! 2374 ! 1H51 | 126 ! 865 =
* * * * (31%) ! (40%) ! (26%) ! (2%) ! (120%) =
X C5 = 17. 51 % 17.47 % 778 | 7986 ! 1445 ! 151 4 1169 =
X ® " x (19%) ! (19%) ! (35%) ! (28%) ! (1:0%) =
* C6 = 17.47 % 17.44 %X 1484 | 745 | 1001 ! 401 ! i5631 =
* * * ¥ (41%) ! (21%) ! (28%) ! (11%) ! (1-0%) =
* C7 x 19.22 =% 19.12 % 0 ! 180 ! 1426 | 1922 | 539 =
X X * x  (0%) ! (5%) ! (40%) ! (54%) ! (1:0%) =
* C8 =x 17.58 % 17.556 % 4431 | 24392 ! 28383 | 1317 | "233 =
* X * X (39%) ! (22%) ! (27%) ! (12%) ' ( 1% ) =
* C9 * 18.86 % 18.85 % 3191 | 1480 ! 1924 ! 787 | 382 =
. * * x (43%) ! (20%) ! (26%) ! (11%) ! (1.2%) =
Ko e e Ko e e — — Kmmmmm Kmmm e | ——— | mm R R x
* * * TOTAL x 21273 ! 14519 ! 18288 ! 11724 | €305 =
* * * X (32%) ! (22%) ! (28%) ! (18%) ! (1:0%) =

3K 3% 3K 2 2% kK K K K K K K K kK K K K K K K K K K KK K R K K K K KK 3K OK K K K KKK K K K K K K K X KR KO KK K K K K KK K KX X XK Kk X
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gsimulation fro
sk K 3k 3K K 3K K oK K oK K K K K K K K KKK

*
X

»*

**********************

********************X***#X****************

JPPS

Ccell
name

C1

c2

C3

c4

C5

C6

c7

- OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 OUTPUTS

LAND TYPE DISTRIBUTION

WITHOUT OPTION
1991 - AREA WITHIN EMBANKMENTS

x Max fld * Flooded *
xgrd levelx

*

********************

* *

*

16.

17.

17

)

189+

e

b1

33

51

47

22

58

.86

Tl

15

g lira®

97

22

.01

.00

.58

********************

»* *

*

FO

31934
(49%)

F1
(ha)

1754
(24%)
1529
(28%)
2600
(15%)
2352
(40%)
864
(21%)
756
(21%)
7192
(20%)
2358
(21%)
1636
(22%)
14561
(22%)

AN4-Apx.D-27

m 10-05-1891 to 23-10-1991 / Max.

!
!

F2
(ha)

1322
(18%)
1347
(25%)
2794
(16%)
1286
(22%)
1477
(35%)
676
(19%)
1760
(50%)
1819
(16%)
1131
(15%)
13612
(21%)

f1d durat.
S8 5k 3K 3K 3K oK 3K 3K 3K K K 3K K 3K K 3K 3K 5K 3K K K K K KKK KK

\¥
3

10 days
*x**x*x#*xxx*****x*x*
F3+F4 ! Total
(ha) ! (ha)
_______ | [
|
421 | 7447
(6%) ! (100%)
417 ! 5446
(8%) ! (100%)
2352 ! 17093
(14%) ! (100%)
58 | 5865
(1%) ! (100%)
439 ! 4169
(11%) | (100%)
159 ! 3631
(4%) ! (100%)
919 ! 3539
(26%) ! (100%)
583 | 11233
(5%) ! (100%)
350 ! 7382
(6%) ! (100%)
——————— | cm e ——————
5699 ! 65805
(9%) ! (100%)

**********************X*X****
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JPPS SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 OUTPUTS
LAND TYPE DISTRIBUTION

- OPTION : WITHOUT OPTION
- COMMENT : 1992 - AREA WITHIN EMBANKMENTS

Simulation from 01-06-1992 to 31-08-1992 / Max. fld durat. : 3 days

KK K K K K K K K K K K K K K 3K K K K K K K K K K K K K K K K K K K K K K K K KK K K 3K K K KK K K K KKK K K K K K K K KK K K K K K K X X
¥* Cell * Max fld * Flooded * Fo | F1 ! F2 | F3+F4 | Total x*
* name * elev. x*xgrd levelx (ha) ! (ha) ! (ha) ! (ha) ! (ha) =
K K e i e e Wi i o s e | e *
* * x * | ! | I x
* C1 % 15.14 % 156.05 * 6125 | 838 ! 428 | 56 ! 7447 x
* X* * * (82%) ! (11%) ! (6%) ! (1%) ! (100%) x
* C2 % 15.02 % 14.95 x 4043 ! 871 | 412 | 119 ! 5446 x
* X * x (74%) | (16%) ! (8%) ! (2%) ! (100%) x
* C3 % 15.31 % 15.22 * 12510 ! 1826 ! 1480 ! 1277 | 17093 x
* * * x (73%) ! (11%) ! (9%) ! (7%) ! (100%) x
* C4 * 16.74 % 16.73 * 4155 ! 1298 | 402 ! 9 | 5865 x
* X X * (71%) ! (22%) ! (7%) ! (0%) ! (100%) x
* Ch * 156.74 % 16.67 * 3549 | 542 | 78 | 0! 4169 x
* X * X (85%) ! (13%) ! (2%) ! (0%) ! (100%) x
* C6 % 16.05 % 16.02 x 3172 ! 334 ! 124 ! 1 ! 3631 x
* X x  (87%) ! (9%) ! (3%) ! (0%) ! (100%) *
* C7 % 17.94 % 17.92 x 973 | 1230 ! 1150 ! 187 ! 3538 x
* X X * (27%) ! (35%) ! (32%) ! (5%) ! (100%) x
* C8 % 16.05 * 15.97 * 10085 | 760 ! 367 | 21 | 11232 x*
* x * *x (90%) ! 7%) | (3%) ! (0%) ! (100%) =
* C9 % 17.82 % 17.71 ¥ 6057 | 793 ! 426 | 106 ! 7382 x
* x * *x (82%) ! (11%) ! (6%) ! (1%) ! (100%) x
K- — e — — K ———— K [ | mmm—— e e | x
* * * TOTAL * 50669 ! 8493 ! 4868 | 1775 | 65805 x
* * * x (77%) ! (13%) ! (7%) ! (3%) ! (100%) x

3k 3 2K 3K K K K K K KK 3K K K KK 3K K K K KK 5K 3K K K K K 3k 3K K K 3K 5K 3K 3K 3K K oK 3K K K K 3K 3K 3K 5K K 3K 3K 3K 3K K 3 ok K K K %K K 3K K K K K K K X X
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Simulation from 01-06-1992 to 31-08-1882 / Max.

JPPS

- OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

WITHOUT OPTION

1992 - AREA WITHIN EMBANKMENTS

QUTPUTS

fld durat.

/_“.

K K KK K K K K K K K K K K K K K K K K K K K K K 3K K K K K K K K K KK K KK K K K 3K K KK K K K KOOI K K K K K K K K KK K K K K K K K X
¥ Max fld * Flooded *
*grd Tevelx

*
*

W O O AW O K W K O K R K WK K K K K X K

* *

*

Cell
name

1

c2

c3

Cc4

C5

Cé6

c7

C8

Cc9

*

L S I S O R

* *

=

elev.

1152

15a

15,

16.

15

16.

17.

16.

17.

14

02

31

74

74

05

94

05

82

EE B S N S S SR S B

*
*

14.

16.

15

15,

17

69

14

81

.86

*x

L I R B

* ¥

*

FO
(ha)

(84%)

F1
(ha)

(9%)

|
|

F2

(5%)

|
f
I
I
I
|
!
|
I
I
|
I
I
|
!
|
I
|
I
|
|
|
|

10 days
F3+F4 | Total
(ha) ! (ha)
_______ | s
!
o ! 7447
(0%) ! (100%)
51 | 5446
(1%) ! (100%)
928 ! 17093
(5%) ! (100%)
8 | 5865
(0%) ! (100%)
0 ! 4169
(0%) ! (100%)
o ! 2631
(0%) ! (100%)
162 | 2539
(6%) ! (100%)
0! 11233
(0%) ! (100%)
79 | 7382
(1%) ! (100%)
_______ 1 o i
1228 | 65805
(2%) ! (100%)

x
*

LR B S S

* *

*x

K 3K K 5K K 5K 3K K K K K K K K K K K K K K KOk K KK % K K KR K K K KK K K K K K K K K K K K K K R KKK KKK R R KK K OKOK KOK X RO KX
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Maximum Water Level of Representative
Cell Points (Without Option)

AN4-Apx.D-30



MAX. WATER LEVEL OF REPRESENTATIVE CELL CALCULATION POINTS
[WITHOUT OPTION)

N R K X R R N NN RN KRR TR O LY

¥ Name of * Calculation Paoint &
fommmmemeee k-mmmmmmee

¥ Cell

]

o M s M M W M M M M M M M M M M e W

C-1

C-2

C-3

C-4

(-5

C-6

-7

-8

c-9

XRiver name
% —

R3
CHATAL S
JHENAT

R?

M M WM WM W W W W W

DADBHANGA®

RS

R1

- M e e

DADBHANGA®
%

DADBHANGA®
x ¥

o s s M M B M M M M M M M M M

O M M M MW M WM M M M W W W W W W W

10

J91

16,50 !
16.65 !
17.48 |
11.70 |
7.0 |
19,30 |
(7.75 |

18.90 !

17.30 !
17.32 !

16.98 !

NAXIMUM CELL WATER LEVEL m{PWD)

15.35 |
15,68 |
17.25 :
16.65 !
16,68 |
18,40 1
18,75 |

1§.35 !

16,50 |
17,35 1
17,50 1

17,48 1

¥ Ayzrage
T Wzromum

T WL n(PHD|2

 §

L R O O R . )

I

fa

T L

1
1
-:. T
| §

N N K X X X NI R IR R R RN R EEX I TENTERRRIITEES LY

Note :

¥ (Calculation upto Auqust
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A3

5.500
\;ﬂ\TEﬂ LEVEL. meter

)
T~

LN LLLLA LARLN AL LARRR AR LA A

1877

CHATAL S 2.000
/ATER LEVEL. meter

g

1977

JHENAI

22.000
\I&‘A?E‘H LEVEL, meter

& S

T T ey

877

§

SWMC

WATER LEVEL AT REPRESENTATIVE CELL POINT
WITHOUT OPTION
1877

DATAFILE : JPPWO.RDF
RESULT FILE : 77JPWO.RRF

BOUNDARY FILE : JPWQO77.BSF
CALCULATED : 7-0CT-1992, 18:05

MIKE 11
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877

1877

877

SRR RIA AL

)

17.50
17.00
16.50
16.00
18.50
15.00
14.50
14.00
18.50

TITYTTTITITTI

i

L AL ALLLI

5
g
5
8
.

S W M C | wmrour oprion

WATER LEVEL AT REPRESENTATIVE CELL POINT

1877

DATAFILE :JPPWO.RDF BOUNDARY FILE : JPWO77.BSF
RESULT FILE : 77JPWO.RRF CALCULATED : 7-0CT-1882, 18:05

MIKE 11
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1877
20.200
—TmenLEvEL_rrm | |
18.50 — =
pret— (IR EORVRRPIROV SR =
T o s~ i i N E_
i N R— o =
i AU O PR e e . G =
o0 - - .%
T I e i s . //_‘.\\é_
= e el -
T e e e . =
18.50 = : =
JUN R A SeP ocT
1077
T
1877

SWMC

WATER LEVEL AT REPRESENTATIVE CELL POINT
WITHOUT OPTION
1977

DATAFILE :JPPWO.RDF
RESULT FILE : 77JPWO.RRF

BOUNDARY FILE : JPWO77.BSF

MIKE 11

CALCULATED : 7-0OCT-1882, 18:05
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6.500
WATER LEVEL. meter
L

B
Ll

LA AL AR L L

5

18.00
15.50
1500 — -

gl

R L

SEP

AL MR

SWMC

WATER LEVEL AT REPRESENTATIVE CELL POINT
WITHOUT OPTION
1980

DATAFILE :JPPWO.RDF
RESULT FILE : S80JPWO.RRF

BOUNDARY FILE : JPWO80.BSF
CALCULATED : 8-OCT 1882, 12:50

MIKE 11
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41

R2 11.000
‘WATER LEVEL. mefer l
|
17.80 cesane = :
B e S ) S e =
1?,401- :
1780 —1 :_
];im_._‘... :
1880 —F ¢ reiv e —
16.80 — —
16.40 — E
1820 —F -2+ ;
= =
18.00 — ¥ el
S
1880
=
e R s e L R E
= -
19.00 — T
JUnN JUL AUG oCcT
1860
=
1880

SWMC

WATER LEVEL AT REPRESENTATIVE CELL POINT
WITHOUT OPTION

1980

DATAFILE :JPPWO.RDF
RESULT FILE : SB0JPWO.RRF

BOUNDARY FILE : JPWOB0.BSF
CALCULATED : 9-0CT-1982, 12:50

MIKE 11
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Al 2.500
WATER LEVEL. meter
20.00 — ' =
"'WT:"' e e o A el B T BT S D s S R R R S R S R R e R E
m.m-g-------- =
msu—zv =
mm—_—i- =
,7_50__2._ ;_T
17.00 = R :E
"1 B o \E
18.00 l I I I
JUN QUL AUG SEP ocT
1880
E
I
JUN JuL AUG SEP ocT
1880
=
3
1880 Lo - e SEP ocT

SWMC

WATER LEVEL AT REPRESENTATIVE CELL POINT
WITHOUT OPTION
1980

DATAFILE :JPPWO.RDF
RESULT FILE : 880JPWO.RRF

BOUNDARY FILE : JPWOB80.BSF
CALCULATED : 9-0CT - 1882, 12:50

MIKE 11
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1987

RERRRE

SRRRRRSE

1887

LLLLI LA LALL LAL LA LE ALAI A

WL S R

1887

SWMC

WATER LEVEL AT REPRESENTATIVE CELL POINT
WITHOUT OPTION
1987

DATAFILE : JPPWO.RDF
RESULT FILE : 87JPWO.RRF

BOUNDARY FILE : JPWOS87.BSF
CALCULATED : 8-0CT-1982, 17:19

MIKE 11
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rnnpnqmqnnﬁnﬁnmm

1987

AL L e

1887

AS 4.000
—— WATER LEVEL. meter J l

L LU LR N AR

1887
WATER LEVEL AT REPRESENTATIVE CELL POINT
SWMC et
1987
MIKE 11
DATAFILE :JPPWO.RDF BOUNDARY FILE : JPWO87.BSF Dwg oz
RESULT FILE : 87JPWO.RRF CALCULATED : 9-0CT -1982, 17:19
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>
!\J
¢

Al 2.500

AL L L e

1887

A A s L

1887

1887

18.50

|IIIIUH}ITH'IITTPHHHHI[IIHII]II‘

T

WATER LEVEL AT REPRESENTATIVE CELL POINT

S WM C | wmour oprion

1887

MIKE 11

DATAFILE : JPPWO.RDF BOUNDARY FILE : JPWO87.BSF g o=
RESULT FILE : 87JPWO.RRF CALCULATED : 9-0CT-1982, 17:19
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RS 5.600
WATER LEVEL. meter l

|||1ni|l||i1|1rim1iﬂn}:mrﬂmjlﬂﬂmﬂm

1888
-
1888
22.000
WATEF\hLEVEI..I'IW
1um ——-_. Y .- EU Y. SO . S, . | I - :
winal S TVUNNURTUNTN. IR SOOI T———————. -
17.00 _:l ....................... r
_l .............. —
P /AN SIUUUUOUURRU:  SUORIRORUROUE o8 W SRR - SSSSaN o S s s a
ML (N T e Y -
TR0 ==t e niatian = _—
S O SISO WV (PR PN .| AP ., .. (. 2
WOUE P NSO S ——— e T
A t AUG SEP oCcT
1688
WATER LEVEL AT REPRESENTATIVE CELL POINT ’
SWMC | |
1088 :
MIKE 11 |
DATAFILE  : JPPWO.RDF BOUNDARY FILE : JPWO88.BSF — =
RESULT FILE : S88JPWO.RRF CALCULATED : 9-OCT - 1982, 14:48 ]
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-
T

17.50 —

18.50 —]

16.00 =3

1BB0 —f - omien Lawmsicsay

ALK LLAL AL AR AR

RERRRARERARERS

1888

YT AT Ao

SWMC

WATER LEVEL AT REPRESENTATIVE CELL POINT
WITHOUT OPTION
1988

DATAFILE  : JPPWO.RDF
RESULT FILE : S88JPWO.RRF

BOUNDARY FILE : JPWOS88.BSF
CALCULATED : 8-0CT - 1982, 14:48

MIKE 11
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20.00
19.50 =
800

s~ —

i

)

18.00 =
1750 =
17.00 S
18.50 =
18.00
s S

L L i

DADBHANGA 20.200
— WATER LEVEL. meter
|

15.50

14,50
14,00
19.50

U R

1888

2.200
WATER LEVEL. meter
1

veaded e ol b

TTTTTT T I AT T

SWMC

WATER LEVEL AT REPRESENTATIVE CELL POINT
WITHOUT OPTION
1988

DATAFILE :JPPWO.RDF
RESULT FILE : S88JPWO.RRF

BOUNDARY FILE : JPWOB88.BSF
CALCULATED : 8-0CT -1992, 14:48

MIKE 11
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——— WATER LEVEL. meter I | |
17.00 — L —
= : =
T T SRR SO - = =
18.00 — ' =
15.50 — - =
15.00 — =
14,50 — - -~
14.00 =4 - —
18.50 — %
18.00 — =
1888
18.00 E
15.50 .:T
15.00 E
14.50 E
=
14.00 E
13.50 —E
19.00 \ Eﬁ
— B
12.50 ==
1889
=
=
E
E
N =%
\ 3
18.00 — T I I .
JUN 2L AUG SEP oct
1888

WATER LEVEL AT REPRESENTATIVE CELL POINT

s w M c :i\;lglerPﬁON

MIKE 11

DATAFILE :JPPWO.RDF BOUNDARY FILE : JPWOB89.BSF =
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ANNEX 4

APPENDIX

D3 LAND TYPE CALCULATION WITH OUT AND WITH OPTION B

ADJUSTED LAND TYPE CALCULATION FOR REFERENCE YEAR

Total Area Within The Project Embankment
Thana Wise Within The Project Embankment

ADJUSTED LAND TYPE CALCULATION FOR TOTAL AREA
1980, 1987, 1988
LAND TYPE CALCULATION FOR REFERENCE YEAR (1977)

Without Option (Total Area and Thana Wise)
With Option B (Total Area and Thana Wise)

TABLE OF FLOOD-DEPTH-AREA CHARACTERISTIC (1977)

Without Option (Total Area, Thana and Cell Wise)
With Option B (Total Area, Thana and Cell Wise)

HYDROGRAPH OF CELL REPRESENTATIVE CALCULATION POINT

With Option B (1977,1980,1887,1988,1989)
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ADJUSTED LAND TYPE CALCULATION FOR REFERENCE YEAR

Total Area Within The Project Embankment
Thana Wise Within The Project Embankment
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ADJUSTED LAND CATEGORIES DISTRIBUTION FOR (W) SITUATIONS
CULTIVATED NET AREA WITHIN EMBANKMENTS (Ha)

Model reference year : 1977

EE IS e R TR R R s R e
xSl ! ' o(a) ! (b) ! (c) ! (d) * (e} *

tNo ! Name of Thana ' FO ! F1 ! F2 ! F3 % TOTAL *
Fem—— e = e —— L i —— E *
* ! ! ! ! ! * x
* 1 ! JAMALPUR t 2365 ! 1316 ! 679 ! 0% 4360 %
* ! ! 1 1 ! * *
* ! ! ! ! ! * *
x 2 | SARISHABARI 11327 ! 889 ! 310 ! 0% 2526 *
* ! ' ! ! ! * x
* ! ! ' ! ! x *
¥ 3 ! MELANDAHA ' 10781 ! 6424 ! 774 ! 0% 17979 *
* ! ! ! ! ' * *
* ! ' ! ! ! % *
+ 4 ISLAMPUR ' 5743 1 3669 ! 396 ! 0 ¥ 9808 *
* r ' ! ! ! * x
% ! ! ! ! ! * *
¥ 5 | DEWANGONJ {2248 ! 567 ! 52 ! 0 * 2867 *
* ! ! ! ! ! * *
* ! ' ! ! ! * x
* 6 ! MADERGONJ ' 4986 ! 6015 ! 1519 ! 90 * 12610 *
* ! ' r ! ! * x
Fokdokoke Rk ok ok Rk ook ko kR ok ok kb koo kR ok ok ook Rk ok R R R R R R Rk Rk kR kX Rk R kR kT Xk TTXET XS
* ! ! ! ! £ *
% TOTAL CULTIVATED ! 27450 ! 18880 ! 3730 ! 90 * 50150 *
* NET AREA ! 55%! 38%! %! 0%* 100%*

EE ST RIS SIS EES S S SRS IS LSS LSS S SRS SIS SRS SIS RSS2 2222 S 2 22 o ok 2
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AJUSTED LAND CATEGORIES DISTRIBUTION FOR (WO) AND (W) SITUATIONS
AREA WITHIN EMBANKMENTS [Ha|
JAMALPUR
Moge! reference year : 1377
12 R 3R R R R R e R 3833833343333 233838383841

% I bofa) 4 (pl v (e) v (dp ® le)
x ! IR0 Y Rt FZ N R = TOTAL X
x ! [EEESZSeEE fmorr e |=mmnzoer mmmmmneee Bmemmomoes x
x I | I 1 I ' x
x § 11] Gross/net coef, ! 50%! 03! 25! 254r 1008
I [ | | | x -
£ il ! ! ! ! T x
x # !2] Reported net cultry, | 1374 | 1184 1 1800 ! 0 x 43582
r 0! area ! izl 27%! 414! i} 2 1003
3 T I 1 1 1 r x
¥ T 13) Agjusted gross area ! 314 L 1184 1 2670 ! §70 x 837 x
x ! ! 40%! 15%1 14kl ELS 00k
LI SRS EEEEEEEE R s o B ¥
x P 4] (Gross - Net| area | 1740 ! 0! 70 ! 810 = 3738 =
L B | semaweaew lommmemeee lemaccmaas |mmmmmsaaa § S ¥
x 1 | ! | | | I x
= (0 !5) Model calc. gross 4123 ! 1103 ! 1272 | 338 = TEIG 3
r N area ! 53%! 14%! 16%! T3z 1003x
3 ! ! ! ! ! : x
x I6) Modei czic, net ! 2384 ! 103 ! 402 ! 468 v 4357 x
x ! ired ! 553! 254! 3% ! s i £

X X R X Xy N X N X KX RN X XXX XXX SN XKENNRRY

x ! | ! ! ! . ¥
x IT] Modai caic. gross I 4892 ! 972 ! 990 ! B84 v 7836 x
L area ! Bax! 12%! 13%! 11§ 1004
¥ B | ! | ! ! T 1
x T 18] Mogel caic. net ! 3253 1 72 ! 120 ! T4 4353 x
L area ! 754! 27%! %! Iy 1003
X 0 ! ! | I | 1 ¥
| [ ------------------------- j --------- | |asaaaao e |mmmmeeeea Lmmmmm—aaa z
X I | ! ! I 1 X
¥ B8 19) Correct. cultivateg ! 2365 ! 136 ! 578 1 0= 43E3F «x
x ! net area ! h4y! 30%! 16%! 0gx 100%x
X ! ! ! ! ! ¥ x

X X K KR R X K X K K X R R K KN XX R KRN NN XA R NN KNRERY
1) This coefficient 1s applicated on the d1fference between tota! qross and
net area (ed|
2] Reported data from agriculture
3] (3) = (2) + (4)
4) (4] = (ed4) x (1)
5) Reference mode! calculation
§) (6) = (§) - (4)
7] Option mogel calculation
8] (8] = (1) - (4]
§) Correction of the areas to be homogenous with the reportes net agricul, ares
(3) = (8) / (6) » (2], then proportionnal adjustement on the total net arez

See text for comments on applied methodology.
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X
LS
& B
£ g
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N
X
X

[R5

1)
!

USTED LAND CATEGCRIES DISTRIBUTION FOR (WO) AND (W] SITUATIONS
LREL NITHIN EMBANKMENTS IHa|
SHARISABAR]

Model reference year : 1977
X RN NN NN XK KX ININENNRRINRNNENENEY
Lol bo(el b fe) 0 [d) ® &l B
Lo F L 3 I F? I F3 ¥ OTOTAL x
leomommnen Jmem e |t b= S x
| | | |  § 4
Gross/net coef ! 30! 0%! 25%! I5%x 1008
| | | 1 4 x
'. l I | X I
Reported net cultiv, ! 1081 ! 353 ! 482 ) 0= 2526 x
area ! 43¢ 38%! 19%! Dix 100%x
| | | | 1 1
| Adjusted qross arsa | 1345 ! 863 ! ild ! 132 % 2054 x
! 443 i2%! 20%! dx 100%x
S e e feamnasnss, e X
| 1Gross - Net| ares ! 254 1 0! 132 | 132 x 528 x
s T T fewessinie et eessestea lommmmaen Boomoomee x
! ! ! ! ¥ X
Model calc. gross ! Uyl 728 7157 1 221 his
area ! 151 24! 25%! Tgx 100%s
| | | 1 H 1
Mocz]| cale, net ! 1057 1 728 ! 25 ! 95 2525 =
ares ! 1iz! 29%! 25%! i3 100%x
R S P SRR R A E S 030 RN S ST e P oI 808338000388 ¢3 4883488808 8¢0 3488832441
x | | | I t t
¥ Macs! calc, qross booothde ! 703 ! 553 1 150 #3084 1
x ] aresa ! 1kl 23%! 18%! Six 1008
LI ! ! ! ! X ¥
L | Mooz! calc, net ! 1384 4 703 ! 421 ! 18 ¢ 252§ ¢
x ] area ! LhES 28%! 17%! 158 1003z
i ! ! ! ! L x
I B [ e | mmmmmmmmm [ | X
S | | | | ¥ ¥
L Corrsct, cultivatag ! 1827 1 gag ! 0! 0t 2825 »
1 net area ! £xl 15%! 12%! Dix 100%z
¥ ! | | | 4 X

P

I R R R e R R R R R S i R R i iR R R R R Rttt it i ettt esasisss
Tnis coefficient 15 applicatea on the difference between total gross arc

1)

€63 CE —a €33 ey B a3 M

net

area (ed]

Reported data from agriculturs

3
(4]
Ref

(8]

Option mode! calculation

&'y

= (7] - (4)

b= (2] + (4]
= (4] x (1]

arence mode] calculation
21[5) = [#)

Correction of the areas to Ds nomogenous with the reported net agricul. arez
(9) = (&) / (6] ¥ (2}, then proportionnal adjustement on the total net ares

rext for comments on applied metnodalogy.
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AJUSTED LAND CATEGORIES DISTRIBUTION FOR (WO) AND (W) SITUATIONS
AREA WITHIN EMBANKMENTS (Ha)
MELANDAKA

Moagel reference year

1877

X R R N X N N N R R X N K R R RN KX RN EXEXEXEREXRERERRE

%
X
x
¥
L
x ]
£ T
roK
t 0
x|
t T
¥
r 0
r 2
1.7
21
t 0
o\
%
t
X

11) Gross/net coef.
1Z) Reported net cultiv.,
! area

13] Adjusted gross ares
L4) (Gross - Net| area

I5] Mode! cale, gross
! area

6) Mode! calc. net
! irea

(a) !
FO !

6360 !
358!

tp) !
Fi !

4455 |

f¢) ' (d) = (8] =
F2 b F3 = TOTAL =
; : '
25%! 254 100%e
! 1 T
| e T
2796 ! 1103 = 17497% «
16%! a4r 1003
| 4 T

131 1 244 23320
18%! 10gr 1003
......... P e e ey ommes g e
1335 ! 1335 = 5341 x
--------- I e S
| T X
55181 4308 ¢ 23318 =
2431 134 100%r
! | X
4180 1 28THx 17978
234! ir 1008

25%!

X X X K K R RN X NN P NI XX I RIRXXERXNLT

o M s M e M M W M M e
= O e - O O

I

I7) Model czalc, gross
I area

!

18] Model calc, net

! area

I

13) Correct. cultivated
! net area
|

16100 !
69x!

13430 1

I
3357 |
143!

;

3357 |
19%!

64!
I

ot

4

23320
1004

I

17978 =
10083

17973
100

N X K NN IR
This coefficient 1s applicated on the difference between total gross and

1)

2)
3)
4
5
§)
1)
8
3

See

net area (ed)

Reported data from agriculture

(3) = (2) + (4)

(4) = (ed) x (1)

Reference model calculation
(8) = (8) - (4)

Option model calculation
(8] = (7) - (4)

Correction of the areas to be homogenous with the reported net agricul. ares
(9) = (8) / (6) x (2}, then proportionnal adjustement on the total net zrez

text for comments on applied methodology.
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AJUSTED LAND CATEGORIER DISTRIZLTION =22 (KQ) AND (W] SITUATIONS
AREA WIT~IN EMBANLVENTS (Ha|
C3LAMPUE
Mozz' reference year ; 1377
N N N Ny XY NI RN XXX RN I XXX KX X AKX RRNIIERKERE

¥ ! ¥ootd i B Lofe) I (g x (e} «x
¥ ! i bos I F2 I F3  x TOTAL *
x ! }emmnemee brmemsanns f=mmmmeeee e K x
¥ ! | | | ! 4 X
x W 1) Gross/net coef. ! 304! x! 25%! 75%x 100%x
£ I | | | | I X X
LS ! ! ! ! x x
* H 12) Reported net cultiv, ! *353 1 4687 ! 2931 | 237 v 9805 =
¥ 0 ! area I 204! 483! 30%! 41 100xe
r | ! I | | |  § X
¥ T 13) Adjusted gross area ! /L 1g87 0 473 79 11377 &
x ! ! 25%! 19%! 9% Tix 100%x
LRV focmmconan leecmscas [ommmemaas fosememaas O x
x P4} [Gross - Netl) ared ! a5 ! 01 542 1 fLg x 2163 ¢
s e e e e T e | l-emmmmmee e N ee=s e e X
T : I | I | | X 1 3
x (0 !5} Mogel calc. gross ! RO - 4048 1 2122 1975 %
x N | ares ! 224! T1¥! 724l 13%% 1004
1 | | | | | x x
x 18] Mogel calc. nst ool %l 3508t G880 s 3808 ¢
X ! arsz ! 73! g ify! 18%¢ 100%x
X I F R XN KN NN NN N E RN YNNI IREKNI NI XXX IENXNENXYXIXNIIIEXNXRY
X ! ! ! ! ! i i
x I7) Model calc, gross boooiii ) 13 | 520 ! g% 11877 ie
x 0 | area ! 33! 18%! 13%! 5% 100%#
K p | ! ! ! ! ¥ x
£ T 18] Model calc. net Iomuag 1 2y ) 520 ! 0%  JR0F ¢
r 1! area ! Tax! iy 5% ! 0xx 1004t
3 c | | | | 1 X ¥
T e omemmnnns i lomrmmmmee e o x
' ! ! ! [ i ' '
= B 19) Correct. cultivated ! £743 1 3388 ) 336 ! 0% 3803 x
x ! net area ! 59%! iTx! 43! 0%x 100%x
x ! I | | | ¥ X

NN RN R XN N N NN NN RN IEREE N RN RN EERXNXXNEILRRIREE
1] This coefficient is applicated c¢n the d177erence between total gross and
net area (e4)
?) Reported data from agriculture
3] (3) = (2) + (4)
4) (4] = [ed) x (1)
5) Reference model calculation
§) (6] = (5) - (4)
71 Option mode! calculation
8) (8) =(7) - (4)
3) Correction of the areas tO De nomogenous «1Lh the reported net agricul, area
(9) = (8] / (6) x (2), then proporticanal adjustement on the total net ares

See text for comments on applied metnodology.
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AJUSTED LAND CATEGORIES DISTRIBUTION FOR (WO| AND (W) SITUATIONS
AREA WITHIN EMBANKMENTS (Ha|

|
|
1
11] Gross/net coef,
|
|

2] Reparted net cultiv,
area

|
|
I
13) Adjusted gross area
|
|

14) (Gross - Net| area

15] Mode) calc, gross
! ares

!

15) Madel calc. net

! ared

I

I7) Model calc, gross
! area

!

18) Mode! cale, net

! ares

|
19] Correct. cultivated
! net area

DEWANGAN!

Moael reference year ; 1377
K X R X X K R KN R KX RN KR KN NXPRREREIERNERER
bofa) b (b)) v el !V (g} ® g x
I FO LI 3 ! F2 [ r TOTAL x
lommmmaee [ R B Kemmmemoea T
! ! ! ! ¥ x
! 50%! 0%! 25%! 15y 100%s
! ! ! ! x x
! ! [ ! ' '
! 1149 1 655 ! 1008 ! 5 = 2887 &
! 40%! 23%! 35%! %7 100%x
! ! ! ! ¥ x
! 1426 ! 655 ! 1148 | 195 f2t «
! 42%! 19%! 34yl fx 1008
e . s frasevang Biisess e x
L 0! 140! 10 58%x
fommmmmm e [ — fmmmmmmme R R x
! ! ! ! x x
(18210 §79 0 803! 11§ it s
! 448! 20%! 278! s nZxe
! ! ! I. ' '
! 1247 1 79 ! 170 ! 17 ¢ Tl
! 433! 243! 27%! 3 e o
NN R RN T KN N K N RN N N XN NN XN KN ENEEIEXEEIIENIZIIY
! ! ! ! x '
| 5581 5511 289 | M x jeiia
! T5%! 16%! EEY 1%x 120y
! ! ! ! 1 x
! 2279 ! 851 ! K I SO G
! 73%! 19%! %! 032 102%e
I | [ ! 3 x
I e | s sm amm I Lommmm = x
! ! ! ! x x
L 22480 567! 52 Qx 288«
! 78%! 203! 2%! 0gr 100yx
I I I | x x

R R NN R R R R N NN RN RN IR E RN NN RNENRINNIRNEY
This coefficient 15 applicated on the difference between total gross zng

1)

2)
3)
4)
§)
i)
1)
8)
)

net area (ed|

Reported data from agriculture

(3) = (2] + (4)
(4) = (ed]) x (1)

Reference model calculation

(6) = (5) - (4)
Option mode! calculation
(8) =(7) = (%)

Correction of the areas to be homogenous with the reported net agricu’. arsa
(9) = (8) / (8] x (2), then proportionnal adjustement on the total nat zres

See text for comments on applied methodology.
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AJUSTED LAND CATEGORIES DISTRIBUTION FOR {wO: AND (W! SITUATIONS
AREA WITHIN EMBANKMENTS (Ha)
MADERGANJ
Moge! reference year ; 1977
N K IR N RN N KK X NN IR NN R EERX NN NN REER RN INIR

% ! bofa) U (b v (el b (d) % (e) X
4 ! I FQ L R I F3 ¥ TOTAL =
x I P fmssmasas f=ma s e e x
% I I I I I ¥ 1
x ¥ 11 Gross/net coef, I 50%! ! 5% ! 25%x 100%x
L S ] ] [ I X x
S i ! ! [ ! x x
¥ 1 !2) Reported net cultiyv, ! 3336 ! 572 | 2114 ) 827 = 12610 x
x 0 | arsa ! 27%! 5t 17%! 4§ 1n0%x
> N | | [ | | T ¥
£ T 13) Adjusted gross area ! 53T ! BETI ! it ! 1423 % 16192 %
¥ ! ! 32%! Lyl 19%! 9% 100%x
£ 0 ! lmmmmmmmee fommmmeee femmmeee i Kommomoeee x
¥ 2 14) [Gross - Met| ares ! 17911 ! 36 ! 836 = 3582 x
e | (— | o e | I—— | | P ———— x
X ! ! ! ! ! % x
x 15) Model calc, gross b 4636 | 48731 139 | 1631 ¢ 16192 ¢
r k| ares ! 29%! it 4. 15! 10%x 100%=
x l | I I I X |
x 6] Model calc, net ! 2845 | 4 | Lo34 796 ¥ 12510
X | aresa ! 23%! tiyl i 4 gix 100%x

R X N R X N NN XN RN TN I IR N XX E XA KX XX NINRRY

¥ ! ! ! ! ! ' x
X I7) Model calc. gross b B2B7 ! 4glz o 408 | 1041 = 16192 &
X ! ares ! 39%! S0yl 154! fyx 100%x
r : | ! ! ! ! X X
x 18) Mode! calc. net ! 4436 ! 45032 367 1 W x 12610 %
X I ares ! 36%! iyl 5% 1%x 100%x
v 0 | ! ! ! | x £
T e e e R R —— e Kommmmmes '
x ! ! ! ! ! x x
x F 19) Correct. cultivates ! 4388 ! ghts 1 151 | 90 * 12610 *
X ! net area ! 40%! 43! 12%! 1§ 100%*
p | I I I | ¥ 5

N R NN N RN XA SR A RN NN ALY
1] This coefficient is applicated on the gifference between total gross and
net area (ed)
2) Reported data from agriculture
3) (3) = (2) + (4)
4] (4) = (e4]) x (1)
5) Reference mocel calculation
) (6) = (5) - (4
71 Option model calculation
§) 18) = (1] - (4]
3/ Correction of the areas to be homogenous with the reported net agricul. area
(9) = (8) / (6) x (2], then proportionna! adjustement on the total net arez

See text for comments on applied methodalogy.
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ADJUSTED LAND TYPE CALCULATION FOR TOTAL ARE:

1980, 1987, 1988
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AJUSTED LAND CATEGORIES DISTRIBUTION FOR (WO) AND (W) SITUATIONS
AREA WITHIN EMBANKMENTS (Ha)

Max. Fld. durat.: 10 days Year : 1840
(32 E e R Rttt it iRt ettt ettt tessiieeesisitsssstsiisisssssssssy

' ! ' o(a) 0 (b)Y (e} ! (d) ® (e} ®
¥ ! ' F0 ! F1 1 F2 0V F3 & TOTAL 3
¥ ! Jommeeeaaa |asessmm Jamammaaas Bommmmeaes t
% I 1 I ] 1 ] %
t ¥ !1) Gross/net coef. ! 50%! 0x! 25! 2548 10045
£ T 1 1 I I I ' 1
£ T ! ! ! ! t t
¥ H 12) Reported net cultiv, ! 14219 ! 22874 ' 11132 ! 1928 ¢ 5015 ¢
r 0 ! area ! 26%! 46%! 225! 5t 1004
¥ | ! ! ! ! ! i x
¥ T 13) Adjusted qross area ! 22045 ! 22874 ' 15045 ! 5841 x  GERQS %
¥ ! ! 34%! 15%! 23%! 9y 1eige
L Jesstaamais e==2seasi lorevenens Jrermecaas foommmeaee t
r P 14) (Gross - Net) area ! 7426 ! 0! 3913 ! 2913 & 15651 2
S (R fomemeenee P [ R [ S— %
r 1 ! ! ! ! t t
¥ 0 !5) Mode! calc. gross I 15709 ! 13729 ! 20533 ! 15834 *  B58(% s
¥ N ! area ! 243! z1! 38! 245t 10igs
¥ ! ! ! ! ! t E
: 16) Model calc. net ! 7883 ! 13729 ' 15820 ! 11921 % S01%i x
' ! area ! 16%! 27%! 33%! 2431 10243
R R e et R Rttt R et it det st ittt R Rttt essaetittitsssstsss)
t ! ! ! | ! ' t
% 17) Model calc. gross boo30511 1 133411 14551 0 7301 s 65804 t
£ 0 | area ! 46%! 208! 22x! 1148 10048
S ! ! | ! 1 t
t T 18) Model calc. net I 22685 ! 133411 10738 ! 3388 = 50151 s
r I area ! 45%! 27%! 21%! 5 1004
L ! ! ! ! t £
S [ P [E—— (O (N P P 1
t ! ! ! ! ! x s
t 8 19) Correct. cultivated ! 28950 ! 15726 ! 5089 ! 188 5018 ¢
£ ! net area ! 5ax! 31y! 10%! 151 1042
1 I I 1 1 1 t '

T8ttt ittt ttttttttlttrttttttttttrttatstttttttartteartrterssteessseasy]
1) This coefficient 1s applicated on the difference between total qross znd
net area (ed)
2) Reported data from agriculture
3) (3) = (2) + (4)
4) (4) = (ed) x (1)
5) Reference mode] calculation
§) (6) = (5) - (4)
7) Option model calculation
8) (8) = (1) - (4)
9) Correction of the areas to be homogenous with the reported net agricul. arsa
(9) = (8) / (6) x (2], then proportionnal adjustement on the total net grea

See text for comments on applied methodology.
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JPPS

- OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11l OUTPUTS
LAND TYPE DISTRIBUTION

WITHOUT

OPTION

1980 - AREA WITHIN EMBANKMENTS (FAP-25)

Simulation from 15-05-1980 to 12-10-1980 / Max.
3K % K K 3K 3 K ok 5K oK oK oK ok 3 oK oK oK oK 3 K ok 3k 3K oK 3K % oK 3K K 3K K 3K 3 3 % 3k 3k 3K K 3K 3K oK oK oK K K K 3 K 3K K K K % % 3 3K K K K K K K K KKK K X

¥ Max fld ¥ Flooded *

¥
*

EE T S S I I N I

* M

*

% 5% 3 3 3K % 3k o ok ok 3K 3K 3K K % 3 5K oK K % K K K 3K K K K K K K K K K K K K % K

Cell
name

C1

c2

C3

Cc4

Cbh

Cé

Cc7

C8

*

WO O W W O K N W F H N W K F W K F

%

elev.

17.38

17.28

17.37

18.17

18.33

18.09

19.70

18.40

19.29

¥grd level*

*
|
|
|
I
|
|
1
|
|

*

16.73

16.54

16.67

17.70

17.83

LY+ 92

L B I B N R B

*

E R B B B O R R RN BB R BRI

*
3
O
H
o=
o

* *

FO
(ha)

(24%)

1
!
1
1
!
!
!
!
1
!
!
!
!
!
!
!
.
1
!
1
!
!
1

1

F1 !

1
1
1
1
1
!
!
!
1
1
1

696 !
!
1
!
1
!
!
1
i
!
!
1

(21%) !
KkRKkKkXkkk%

AN4-Apx.D-67

O
fld durat. 10 days
F2 ! F34F4 ! Total *
(ha) ' (ha) ! (ha) *
——————— A i Ol
! ! *
2801 ! 1680 ! 7447 *
(38%) ! (23%) ! (100%) *
2142 ' 1570 ! 5446 *
(39%) ! (29%) ! (100%) *
3842 ' 4396 ! 17093 *
(22%) ! (26%) ! (100%) *
2658 ! 500 ! 5865 *
(45%) ' (9%) ! (100%) *
1291 % 1781 1 4169 *
(31%) ' (43%) ! (100%) *
1072 ! 645 ! 3631 *
(30%) ! (18%) ! (100%) *
1226 v 2216 ! 3539 *
(356%) ! (63%) ! (100%) *
3532 ' 2224 ! 11233 =*
(31%) ! (20%) ! (100%) *
1969 824 ! 7382 x*
(27%) ! (11%) ! (100%) =*
------- SOV e S
20533 ! 15834 ! 658056 *
(31%) ! (24%) ! (100%) *
3K K 3K KK K K oK oK 3K 3K K K K K K KK KKK ¥ K X



Simulation from 15-05-1980 to 12-10-1980 / Max.

JPPS

- OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

OPTION B

1980 - AREA WITHIN EMBANKMENTS

OQUTPUTS

Structures opened from 01-06-1980 to 30-06-1380

fld durat.

25

L_‘"

ST EP LT T TS SSS S S S S ESS S S S S E S ESSSEEEESSLEsESSESEEE RS S E RS E S S S
* Max fld * Flooded *
¥grd levelx

*
*

E I I S S I

* *

*

Cell
name

ce

C3

c4

C5

Cé

c7

*

*

O M W O K K O W OH WK K KKK KK K

*

elev.

16.

16.

16

17

16.

16

18.

16

17

66

65

.66

.64

77

.80

39

.80

47

¥ X O I K WK K K K O X X O XK K X X K X

* ¥

*

16.

17

16.

16.

18.

41

61

58

65

34

*

¥ MK OH I W KN R MW R MWW NN KR

*

FO
(ha)

(46%)

(20%)

|
I
|

|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
|
|
I
|

F2
(ha)

148651
(22%)

10 days
F3+F4 ! Total
(ha) ! (ha)

_______ NP = e

|

1093 ! 7447
(16%) ! (100%)
1329 ! 54486
1 24%) ! (100%)
3566 ! 17093
(21%) ! (100%)
386 ! 5865
(7%) ! (100%)
81 ! 4169
(2%) ! (100%)
60 ! 3631
(2%) ! (100%)
546 ! 23539
(15%) ! (100%)
56 11233
1%) ' (100%)
85 ! 7382
1%) ! (100%)

| i tre o e
7301 ! 65805
(11%) ! (100%)

*
*

L T I SN S I T B N

*

*

6RO R R K O K K K K KK K KR K K K K K 3K KK K K K K KKK KOK K KR K KOK KK K K K KK KK 3 K R R % K K K K K K K KO K OK X KK
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AJUSTED LAND CATEGORIES DISTRIBUTION FOR (WO) AND (W) SITUATIONS
AREA WITHIN EMBANKMENTS (Ha)

Max. Fld. durat.: 3 days  Year : 1387
Rt R R R RN e PR P e et e ittt iisiissttss)

% ! Io(a) v (b)) v (c) ! (d) *® (e) ¢
: ! LA L I T S ! F2 ! F3 % TOTAL ¢
£ ! lommcnmmen fommm—mm e I- k--- ¥
% ] ! ! ! ! ] £
£ ¥ !1) Gross/met coef. ! 50! 0%! 25%! 25%% 100%%
L ! ! ! ! ¥ £
£ 7| ! ! ! ! ' X
£ H 12) Reported net cultiv. ! 14219 ! 22874 ! 11132 ! 1928 x 50153 %
LV area ! 28! 46! 22%! 4t 1008
L SV ! ! ! ! ¥ L
t T 13) Adjusted gross area ! 22045 ! 22874 ! 15045 ! 5841 % 65805 ¢
* ! ! 345! 35! 23%! 9%k 100%x
t 0! fommmmmme fommm e fmmnmme—e fmmmme s i
¥ P !4) (Gross - Net) area ! 7826 ! 0! 3913 ! 3913 x 15652 %
I ! e loeeemeeee R Bomo o '
« 1 ! ! ! ! X X
t 0 !5) Model calc. gross [ 19807 ! 14434 1 19173 ! 12391 % §hB05 ¢
£ N ! area ! 30%! 22%! 295! f9%x 100%s
% ! ! ! ! ! 1 x
1 16) Model calc. net 11981 0 14434 1 15260 ! 8478 * 50153 ¢
¥ ! area ! 245! 29%! 30%! 174¢ 1005
1338 eIt R T et i e iR et i e Rt it e384 338820833083 882808441
¥ ! ! ! ! ! : t
¥ I7) Model calc, gross I 33765 ! 13354 ! 13347 ! 5339 ¢ 55805 ¢
£ 0! area ! 51%! 20%! 20%! Byx 100%*
£ p ! ! ! ! ! L] L]
£ T 18) Model calc. net I 25839 | 13354 ! 9434 ! 1426 ¢ 50153 ¢
+ 1! area ! 524! 27%! 19%! 35 100%s
£ 0 ! ! ! ! ! 4 '
I b |z frsmames e e P '
t ! ! ! ! ! ' '
£ B 19) Correct. cultivated ! 26100 ! 17943 ! 5835 ! 275 & 50153 *
: ! net area ! 524! 36%! 12%! 158 100%%
x I 1 1 1 1 £ t

P TSt sttt tttsttttttTettttettttitttatstttsttisetstsesstetsittstiissassssiisy
1) This coefficient 1s applicated on the difference batween total gross and
net area (ed)
?2) Reported data from agriculture
1) (3) = (2) + (4)
4) {4) = (ed) x (1)
5) Reference model calculation
§) (8) = (5) - (4)
) Option model calculation
8] (8) = (7) - (4)
§) Correction of the areas to be homogenous with the reported net agricul. ares
(9) = (8) / (6) x (2), then proportionnal adjustement on the total net area

See text for comments on applied methodology.
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Simulation from 15-06-1987 to 12-11-1987 / Max.

JPPS

- OPTION
- COMMENT

SOGREAH-HALCROW-LAHMEYER )

MAIN FINDINGS FROM MIKE11 OUTPUTS

LAND TYPE DISTRIBUTION

WITHOUT OPTION
1987 - AREA WITHIN EMBANKMENTS

K K K 3K 3K 3K 5K - 3K K K K K K K 3K K K 3K 3 K 3K 5K K 3K K 3K 3K 3K K 3K K K 3K K 3K 3K 3K K K K 3K K 3 K K 3K K K 3K K K 5K K K 3K K K K K % K K K K K XK K K K
* Max fld * Flooded *
xgrd Tevelx

*

EE B R R B R N R R R N AR I I IR N RN

*

E 3

3K 2 2k 3k % K K K K0k K KK K kK 2k K K K K KK 3Kk k2K Ok KK K K kK K K K K K K K K KK X Kk ok

Cell
name

C1

c2

C3

c4

Ch

Cé6

Cc7

cs8

C9

*

R B A R G B B B B

*

elev.

16.56

16.43

16..57

17 258

17.50

17.40

1919

17 =57

18.86

L B B N B B B N B N

*

16.

16.

16.

17

17

1T

19

52

37

54

58

.48

39

14

*

WO M K W K W I O K W K WK OH H FH WK K K K

*

FO
(ha)

1481
(20%)
1096
(20%)
6269
(37%)
954
(16%)
764
(18%)
1556
(43%)
0
(0%)
4472
(40%)
3215
(44%)

19807
(30%)

I
!
!
!
!
!
!
!
!
!
I
:
I
I
I
I
I
I
I
I
I
I
I

AN4-Apx.D-70

(Fap
f1d durat. 3 days
F2 ! F3+F4 ! Total
(ha) ! (ha) ! (ha)

_______ | [ [ ————

! !

2433 | 1273 ! 7447
(33%) ! (17%) ! (100%)
2118 | 1255 | 5446
(39%) ! (23%) ! (100%)
3666 ! 3942 ! 17093
(21%) ! (23%) ! (100%)
2273 ! 348 ! 5865
(39%) ! (6%) ! (100%)
1439 ' 1169 ! 4169
(35%) ! (28%) ! (100%)
963 ! 368 ! 3631
(27%) ' (10%) ! (100%)
1395 ! 1968 ! 3539
(39%) ! (56%) ! (100%)
2976 ! 1293 ! 11233
(26%) ! (12%) ! (100%)
1909 ! 775 | 7382
(26%) ! (10%) ! (100%)

_______ | e a e | o anen - -
19173 | 12391 ! 65805
(29%) ! (19%) ! (100%)

x
*

E R B R B B

*

*x

OKOK R KR KRR KRR KRR KRR XX



Simulation from 15-05-1987 to 12-10-1987 / Max.

JPPS

- OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

OPTION B

1987 - AREA WITHIN EMBANKMENTS

OUTPUTS

{:;;

Structures opened from 01-06-1987 to 30-06-1987

500
bt} |
-

2K 3 3K K 3K 3K 3K K K 3K K K 3K K K 3K K K 3K 5K K 3K 2K 3K 3K K 3K 2K 3K 3K 3K K 3K K K 3K K K K K K K K K K K K KOK KK KK KR KKK KKK R R KKK EX KX

*x Max fld * Flooded *
*grd levelx

%

L N B N B N B N AR

* *

X

3K K 2K 2 K K 3K K K kK K OK KK kK K K KK K K 30k R K K kKOOI OK K K OK KOk

Cell
name

C1
c2
Cc3
C4
C5
Cé6
C7
c8

C9

*

T T S B

*

elev.

16

17

16.

16.,

18.

16.

17

.65

50

53

20

58

: 15

S ——

16

16

R N BRI B BE R

*

16.

17

16.

18.

.09

10

64

.49

53

20

EE SR IR B B B B R B B B B R B N NE

FO
(ha)

!
!
!
!
!
!
.
!
!
!
!
I
I
!
I
I
]
!
|
I
I
|
I

!
!
!
!
!
!
!
!
!
L
!
!
!
!
!
!
}
!
I
I
I
|
!

fl1d durat. 3 days
F2 I F3+F4 ! Total
(ha) ! (ha) ! (ha)
_______ o i i i e, ] i v i
! !
1740 ! 690 ! 7447
(23%) ! (9%) ! (100%)
1918 ! 810 ! 5446
(35%) ! (15%) ! (100%)
2973 ! 2703 ! 17093
(17%) ! (16%) ! (100%)
2466 ! 424 ! 5865
(42%) ' (7%) ! (100%)
944 ! 60 ! 4169
(23%) ! (1%) ! (100%)
353 ! 41 | 3631
(10%) ! (1%) ! (100%)
1502 ! 375 ! 3539
(42%) ! (11%) ! (100%)
1033 ! 131 ! 11233
(9%) ! (1%) ! (100%)
418 ! 105 ! 7382
(6%) ! (1%) ! (100%)
——————— | [ S ——
13347 ! 5339 ! 65805
(20%) ! (8%) ! (100%)

x
x

L T T R N I N R NS N R R R

L

3

2K 2k 2K K 2k 3k K e K KK K KK KK KR K KR R KR KKK KK KX
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AJUSTED LAND CATEGORIES DISTRIBUTION FOR (NO) AND (W) SITUATIONS
AREA WITHIN EMBANKMENTS (Ha)

Max. Fld, durat.: 10 days Year : 198¢
12 e e R F R it d et Rt Rt it a Rttt dt it ittt edesistststitaisdtotissesss)

x ! bofa) b (b)) v (e) v (d) 3 (e) ot
x ! L T S D R I F3 &t TOTAL 1t
L I fosommemne loem lews Joma e :
3 1 | | | | 1 t
* ¥ !1) Gross/net coef, ! 504! 0! 25%! 2531 10032
t 11 ! ! ! ! 1 1
£ 7 ! ! ! ! ! 1 '
£ H 2] Reported net cultiv, | 14219 1 22874 ' 11132 ! 1928 3 5015i ¢
£ 0 ! area ! 28%! 46%! 22%! ixt 10088
S ! ! ! ! t t
¥ T 13) Adjusted qross area ! 22045 ! 22874 ! 15045 ! 5841 ¢ G5BO5 ¢
L i ! 34x! 35%! 233! 9yt 1003
£ 0 ! lzssssmrss lemmmmeeee lommmmmeee lemmmmmmem fommmmmmee t
* P 14) (Gross - Met) area ! 7826 ! 0! 3913 ! 3913 = 15652 =
Rl (= e |esssanss P e Cerroe Pocciamias 1
£ I ! ! ! ! : :
¥ (0 5] Model calc. gross I 16723 ' 14009 ! 20717 ! 14356 * 65805 s
£ N | area ! 254! 21%! g 22% 10088
i ! ! ! ! ! 1 1
% 18) Model calc. net I BB9T ! 14009 ! 16804 ! 10443 5015% :
x ! arez ! 18%! 28%! 34x! 2141 10041
1332828333388 33833 8883034388383 8 333388383308 8384433733 833348843383 33333388383331
% ! ! ! ! ! 1 1
% I7) Model calc. gross Uoo35212 0 12879 0 12899 ! 5115 3 G5805 ¢
£ 0 ! area ! 5% ! 20%! 19%! Bxs 10031
x p ! ! ! ! ! ' 1
t T 18) Model calc. net I 27386 ! 12879 ' 8686 ! 1202 ¢ 50153 s
r ! area ! Boy! 26%! 17%! 241 10012
£ 0! I I I 1 t 1
¥ N e loommmmmae | [ lommemceas Tocoommann H
¥ ! I I ! ! t :
£ B !9) Correct, cultivated ! 31016 ! 14302 ! 4078 ! 187 ¢+ 50153 2
¥ ! net area ! g2x! 30%! 8! 0% 10042
' ! ! ! ! ! : '

P D R g R R E R it Rttt d Rttt iRt ad it eieietteitetststifeditestsisssss)
1) This coefficient is applicated on the difference between total qross and
net area (ed)
2) Reported data from agriculture
3) (3) = (2) + (4)
§) (4) = (ed) x (1)
5) Reference model calculation
6) (6) = (5) - (4)
1) Option model calculation
8) (8) = (1) - (4)
9) Correction of the areas to be homogenous with the reported net agricul. arez
(9) = (8) / (6) x (2), then proportionnal adjustement on the total net area

See text for comments on applied methodology.
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Simulation from 01-06-1988 to 29-10-1988 / Max.

JPPS

- OPTION
- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKEl1l OUTPUTS

LAND TYPE DISTRIBUTION

WITHOUT OPTION

1988 - AREA WITHIN EMBANKMENTS (FAP-25)

fld durat.

sk 5k ok K 3k 3 ok 3 % 3K 2 5k 3 3K % 3K K 3 3K ok 3K ok 3 3k K 3K 3k % K 3 ok 3k 3k ok 3k 3k ok 3K ok k3 3k oK 3K K 3K K ok 3 5K 3K 5k 3K 3 5K 3 ok 5K 3K 3K 5K K K oK % oK K 3k K % XK
¥ Max fld * Flooded *
¥grd level*

*
*

HOR KO W WK F W E R KRR W EN

* *

*

ok K K K K 3K K 3k K K K 3K ok K ok ok k3K 3k 3k 3k oK K KK KR KKK R R K kK

Cell
name

Cc1

c2

Cc3

c4

Cb

Cé6

C7

c8

Cc9

*

L A B B R R R B L R

*

elev.

17.64

17.56

17.64

18.34

18.51

18.30

19.88

18.57

*

E I B B B B R B

*

16.66

16,51

16.59

17.74

17 .97

17.:63

18.94

*

EAE B B B B N B R B R

*

FO
(ha)

(25%)

!
!
!
!
!
!
!
|
!
!
:
!
!
!
!
!
!
!
!
1
!
!
!
!

Ft

|
1
1
!
1
!
1
1
1
1
(34%) !
]
1
1
1
|
1
1
|
I
'
!
!

(21%) !

(31%)

!
!
!
!
!
!
!
!
!
!
d
!
1
!
!
!
!
!
!
!
!
!
!

!

4

S

10 days

F3+F4 ! Total
(ha) ! (ha)

_______ |

!

1631 ! 7447
(21%) ! (100%)
1514 ! 5446
(28%) ' (100%)
4095 ! 17093
(24%) ! (100%)
561 ! 5865
(9%) ! (100%)
1677 ! 4169
(40%) ' (100%)
561 ! 3631
(15%) ! (100%)
1553 ! 3539
(44%) ' (100%)
2135 ¢ 11233
(19%) ' (100%)
738 ! 7382
(10%) ! (100%)

_______ | R ———
14356 ! 65805
(22%) ! (100%)

*
*

EE B K BE S B BB BE B R EE R

* ¥

*

KEKEKKKKKER KKK KRR KRR KRR KK R KRR KRR XK
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Simulation from 15-05-1988 to 12-10-1988 / Max.

JPPS

— OPTION

— COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

OPTION B

1988 — AREA WITHIN EMBANKMENTS

OUTPUTS

Structures opened from 01-06-1988 to 30-06-1988

f1d durat.

3k 3K 3k 2k K 5K 3K K 3K 3 5K 3K 3 3K K 3 3K 3 3K 3K oK K K 3K oK K K 3K K 3K 3K 3K 2k 3K K 3K 3K K 3K K K 3K K K K K 3K 3 3 K K oK 3K 3K K 3K 3K 3K K K K 3K K K K K K K K X K
*x Max fld * Flooded *
xgrd levelx

o O W OFH O O K N MO K KK K K K K K X

: A

*

Cell
name

C1

C2

C3

c4

C5

Cé

Cc7

c8

CS

*

PR E I N R EE N R N A N N R

elev.

i

16.

16.

18.

16.

17 .

61

54

58

29

59

60

IR IR AR 2 B A NE BE A IR BE A B R E R B B

YT .

16.

16.

18,

60

39

44

28

¥ O O M O I O O O FH K K O K K N K K K X K X

FO
(ha)

1
1
[
1
I
I
!
!
I
I
I
I
|
]
]
I
!
!
I
I
I
|
!
!

!

!
1
I
1
I
I
I
I
I
]
1
I
.
:
]
!
!
I
I
!
!
!
!
!

!
|
|
|
[
|
|
|
|
|
|
!
!
I
|
I
|
|
|
|
|
I
|
|

10 days

F3+F4 ! Total
(ha) ! (ha)
_______ | B ——

!

637 ! 7447
(9%) ! (100%)
765 ! 5446
(14%) ! (100%)
2622 ! 17093
(15%) ! (100%)
374 ! 5865
(6%) ! (100%)
37 ! 4169
(1%) ! (100%)
30 ! 3631
(1%) ! (100%)
473 ! 3539
(13%) ! (100%)
93 ! 11233
(1%) ! (100%)
85 ! 7382
(1%) ! (100%)
_______ ) e i e o
5115 ' 65805
(8%) ! (100%)

x
x

»*

PR T O N T R B B B

]

"

3K 2k Ok ok kK K K K kK Sk K ok ok K K K 3k kK K kK 6k 0 K K KK K K 0K K K KR K ROK R OR K K KRR R R KKK KK K K KK KK KX X

AN4-Apx.D-74



LAND TYPE CALCULATION FOR REFERENCE YEAR (1977)

wWithout Option (Total Area and Thana Wise)
wWith Option B (Total Area and Thanz Wise)

AN4-Apx.D-75
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JPPS SOGREAH-HALCROW-LAHMEYER -

MAIN FINDINGS FROM MIKE11 OUTPUTS
LAND TYPE DISTRIBUTION

- OPTION : WITHOUT OPTION
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977 / Max. fl1d durat. : 10 days

3K 3K 3K K 3K 5K 5K K 3K 3K 3K 3K K K 3K 5K 5K 3K 3K K 3K 3K K 3K 3K K 3K K 3K 3K K 3K K 3K 3K K K 3K 3K K K K K 3K 3 3K 3K 5K 3K 3K 3K 5K 3K 3K 5K 3K 3 3K oK 3K 3K 3K 3K oK 3K K XK K K K X
¥ Cell % Max fld * Flooded x FO ! F1 ! F2 ! F3+F4 | Total =
¥ name * elev. *grd levelx (ha) ! (ha) ! (ha) ! (ha) ! (ha) =
K k= s SRR el Kmm | P e YRR v e i x
* X * x ] ! ] | x
X C1 % 16.28 * 16.15 x 2890 ! 2067 ! 1774 ! 716 ! 7447 =
* % * x (39%) ! (28%) ! (24%) ! (10%) ! (100%) x
* C2 % 16.13 * 16.97 x 1674 ! 1344 ! 1782 ! 646 ! 5446 x
* * *x * (31%) ! (25%) ! (33%) ! (12%) ! (100%) =
* C3 x 16.36 % 16.24 x 7994 ! 2843 ! 3175 ! 3081 ! 17093 x
* x x x (47%) ! (17%) ! (19%) ! (18%) ! (100%) =
* C4 x 17.49 % 17.44 x% 1388 ! 2402 ! 1869 ! 207 ! 5865 x
* * * * (24%) ! (41%) ! (32%) ! (4%) ! (100%) =
X C5 x 17.62 % 17.49 % 751 ! 796 ! 1434 ! 1188 | 4169 =
* x * x (18%) ! (19%) ! (34%) ! (28%) ! (100%) =
x C6 x 17.54 x 17.46 % 1456 ! 746 ! 1016 ! 414 | 3631 =
* * * x (40%) ! (21%) ! (28%) ! (11%) ! (100%) =
* C7 x 19.18 x 19.01 x* 4 | 274 | 1581 ! 1679 ! 3539 =x
* * * x (0%) ! (8%) ! (45%) ! (47%) ! (100%) =
* c8 x 17.70 % 17.56 * 4391 ! 2492 ! 3009 ! 1341 ! 11233 x
* b3 * ¥ (39%) ! (22%) ! (27%) ! (12%) ! (100%) =
* C9 x 18.79 x 18.66 *x 3646 ! 1549 ! 1611 ! 576 ! 7382 ==
x * X * (49%) ! (21%) ! (22%) ! (8%) ! (100%) =
s S e S eSS SRS K | e [ || (S x
X * * TOTAL *x 24193 ! 14513 ! 17251 | 9848 ! 65805 =
* * * x (37%) ! (22%) ! (26%) ! (15%) ! (100%) = -
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Simulation from 20-05-1977 to 17-10-1977 / Max.

JPPS

- OPTION
- COMMENT

SOGREAH-HALCROW-LAHMEYER “

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

WITHOUT OPTION

1977 =

SHARISABARI

OUTPUTS

f1d durat.

(AREA WITHIN EMBANKMENTS)

_CD/

35 3 K K K K K K 3K kK oK K 3K K K K K KK K 0K K K K K 3K KK KK K K K K OR 30K K OK 0K K K 0 K k0 R R R R Ok Ok kK K ROk K

*
*

E O B

* ¥

*

Cell
name

*
*

EE T O

*

Max fld
elev.

* Flooded *
¥grd levelx

S X
*x x
x  15.97 *
* *
x  16.24 %
x X
- S —— *
x TOTAL x
* *

FO
(ha)

(44%)

(24%)

I
I
I
1
I
I
I

(25%)

10 days

F3+F4 ! Total
(ha) ! (ha)
_______ | e

!

0 ! 2091

(0%) ! (100%)
227 | 963
(24%) ! (100%)
_______ | ————
227 ! 3054
(7%) ! (100%)

x
x
x

oK Ko K

*

*x
x

2 3 K KK K 3K K 3 K 30K 3K kK 3k K 3k kK kK kK K K K 0K KKK 0RO K 03K K08 20K K 30K K 0 R OkR 0K 0K R K K K R OR K RO KKK KOk
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Simulation from 20-05-1977 to 17-10-1977 / Max.

JPPS

- OPTION
- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

WITHOUT OPTION
1977

- MELANDAHA

OUTPUTS

fld durat.

(AREA WITHIN EMBANKMENTS)

)
O
RO

3K K 3 3K 5K 3K K 5K 3K K 3K 3K XK 5K 3K 5K K 3K 5K 3K 3K 3K 5K 3K K 3K 3K 5K 3K 5K 5K 3 3K 3K 3 3K 4 3 3 3 3K 3 K K 3K K 2K 3K K 3K K 3K K 3K K K K 3K oK K K K K K K XK K XK X X
* Max fld * Flooded x*
¥grd levelx

L S S O R

x
X

Cell
name

Mel/C1
Mel/C3
Mel/C4
Mel/C5
Mel/C6
Mel/C7

Mel/C8

*

L R R R

»*

elev.

16.

T -

17 ¢

17.

19,

4

36

49

62

54

¥ O K A OFK K K H K KKK KN K K KK

*

16 .

17

17

17

.44

.49

.46

¥ K K X O K A HK WK MK K K K K F OH

*

FO !
(ha) !

]
161 !
(36%) !
3529 |
(48%) !
205 !
(22%) !
751 |
(19%) !
1456 !
(42%) !
O |
(0%) !
2929 !
(45%) !
——————— |
9030 !
(39%) !

F1
(ha)

(19%)

L

(24%)

I
I
|
!
!
/
!
,
|
I
I
|
I
I
I
|
|

10 days
F3+F4 ! Total
(ha) ! (ha)
_______ | PR e
[

24 | 445
(5%) ! (100%)
1450 ! 7238

(20%) ! (100%)
0 ! 850
(0%) ! (100%)
1138 ! 4058
(28%) ! (100%)
341 ! 3456
(10%) ! (100%)
544 ! 536
(93%) ! (100%)
812 ! 6517
(12%) ! (100%)

_______ | EEEETEE SRS e e

4309 ! 23220
(18%) ! (100%)

LS
¥

L I B T N

*

x

K 3 3K K 3K 3K K OK KK K K 3K K K 3k k0K K KK KK K K KK K kK KKK K KO K K K K K K 3K K R KK 0K K K 3K K o K K K K K XK F XK X K
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Simulation from 20-05-1977 to 17-10-1977 / Max.

JPPS

- OPTION
- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

WITHOUT OPTION

1977 -

ISLAMPUR

OUTPUTS

fl1d durat.

(AREA WITHIN EMBANKMENTS)

******#**************************************************X***********z*

* Max fid * Flooded x*
xgrd Tevelx

¥ W O W O OF K W N K N K X K

* *

*

Cell
name

Isl1/C4
Is1/C6
Is1/C7
Is1/C8

Isl1/C9

EE I R

*

elev.

19718
1770

18.79

oK K K K OH K K K O K X X X

X

O O O K K K K K K X X ¥

*x

Fo ! F1
(ha) ! (ha)
_______ | == e
!

107 ! 102
(40%) ! (38%)
6 ! 2
(7%) ! (2%)
4 ! 274
(0%) ! (9%)
1462 | 1271
(31%) ! (27%)
o S 857
(43%) ! (22%)
_______ NV ——
3300 ! 2505

(28%) ! (21%)

I
I
I
I
!
|
I
|
|
|
I
|
I
I
|
|

F2

(34%)

. 3
*

*

EEE B B B R SR B B

»*

10 days
F3+F4 ! Total
(ha) ! (ha)
_______ !_____._.___*
!
0 . 268
(0%) ! (100%)
42 | 82
(51%) ! (100%)
1135 ! 2953
(38%) ! (100%)
529 ! 4716
(11%) ! (100%)
416 ! 3957
(11%) ! (100%)
_______ [ [ —
2122 ! 11976
(18%) ! (100%)

*

K 3K 3K 3K K K K K K 5K 3 K K K K K K K K K K K K 3K K K K 3K 3K K K 3 3K 3K 3 K K o K K ok K 3K K 3K 3 3K 3K 3K KK K 3K 3K K K K KK K K K K K K K KKK X0 K
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_“©
JPPS SOGREAH-HALCROW-LAHMEYER (f

MAIN FINDINGS FROM MIKE11 QUTPUTS
LAND TYPE DISTRIBUTION

- OPTION : WITHOUT OPTION

- COMMENT : 1977 - DEWANGANJ (AREA WITHIN EMBANKMENTS)
Simulation from 20-05-1977 to 17-10-1977 / Max. fld durat. : 10 days
3k K 3K 2K 3 5K 3% 3 3K 5K 3K 3K 3 3K 3K 5K 3K 3K 5K 3 3K 5K 3K 3K 3K K 3K 5K 3K 5K 3K K K 5K 2K 3K K 5K K 3K 3K 5K K K 3 3K 3K K K 3K K oK 3K K 5K 5K K K K K K oK K 3 K K K X K K K
¥ Cell * Max fld * Flooded x FO ! F1 ! F2 ! F3+F4 ! Total
x name x* elev. xgrd levelx (ha) ! (ha) ! <(ha) ! (ha) ! (ha) *
e s s e Koo e e s S f=—o=am= femem——= *
* * * * ! ! ! ! x
* Dew/C9 X 19.18 x 19.01 * 1521 | 679 ! 909 ! 316 ! 3425 %
X * * x (44%) ! (20%) ! (27%) ! (9%) ! (100%) x
Kmm—m————— e m———— — Kmm—mm————— R i | =i T D= b *
* * * TOTAL x 1521 ! 679 ! 909 ! 316 ! 3425 x*
* * * x (44%) ! (20%) ! (27%) ! (9%) ! (100%) X

Sk K K K K K K K 3K K o K ok oK 2K K 3K 3K K K 3K 3K 3K 3K 3K 3K 3K K K K K 3K 3K 3K 3K 3K 3 3K K K K K K 3K 3K 5K K K K K K 3K 3K 0 0K K K K K K 0K K 3K K K K K K K
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Simulation from 20-05-1977 to 17-10-1877 / Max.

JPPS

- OPTION
- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

WITHOUT OPTION

1977 - MADARGANJ

OUTPUTS

fld durat.

(AREA WITHIN EMBANKMENTS)

KK 5K 5K 3K 3K 3K K 3K 3K 5K 5K 3K 3K 3K K K K 3K 3K 3K 3K 3K 3K 3K 3K K K K 5K K 3K 3K K K K K oK K oK 3 K 5K oK 3 K 3 3K K K 3K 5K 3K 3K K K K K 3K K 3K 3 X oK K K K K K X X
* Max fld * Flooded *
xgrd levelx

O O M I MW R O W X K N K K X X

X

Cell
name

Mad/C3
Mad/C4

Mad/C5

k3

* O K K O OH O M X X X X X

*

elev.

*

H W N XK W A K ¥ ¥ X X

* ¥

*

16.15

18497

16,24

*

EE I R

»*

FO
(ha)

(29%)

I
I
I
I
I
|
|
I
I
I
I
I
I
f

4876
(30%)

|
|
|
|
|
|
|
|
|
|
I
I
|
I
|
|

4989
(31%)

!

10 days
F34F4 | Total
(ha) ! (ha)
_______ s i s i i i e
!
692 ! 7001
(10%) ! (100%)
646 | 3355
(19%) ! (100%)
96 ! 1078
(9%) ! (100%)
207 ! 4647
(4%) ! (100%)
50 ! 44
(45%) ! (100%)
_______ e e
1691 ! 16192
(10%) ! (100%)

*x
*

L B N N

E

*x

2k K K 3K K K K 0 K K K Kk K K K 3K K K KK K K K 5K 0K K K K K 3K K K K K K KK K K K 3K KKK K K K KKK K 0K K 0K KK KK OKOK K X
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Simulation from 20-05-1977 to 17-10-1977 / Max.

JPPS

- OPTION
— COMMENT

SOGREAH-HALCROW-LAHMEYER .

MAIN FINDINGS FROM MIKE11 OUTPUTS

LAND TYPE DISTRIBUTION

OPTION B
1977 - AREA WITHIN EMBANKMENTS

10 days

KKK KK 3K K K K K K K K K K K K K K K K K K K K K K 3K KK K K K K K K kK K K K K 3K 35 K K K kK 3k K K 3k K K K K kK K K0k K k00K KK K 0K K

*x Max fld * Flooded x
*grd levelx

*
X

»*

L B B R N

*
*

Cell
name

c2
C3
C4
Ch
o]}
c7
c8

C9

*

LR B S B A R B I AR R I IR N I B A

*x

elev.

15.96

15.94

15.95

17.47

16:17

16.25

18.16

16.24

17.836

E R IR B R B A I IR I B N N N

15.

15.

15.

17

16.

16.

18,

.41

09

19

11

L B B A B B R R SN B B B R T N R N

FO
(ha)

(61%)

!
!
!
!
!
!
:
!
!
!
!
!
!
!
!
!
|
I
I
I
|
I
|

(18%)

!
!
|
!
!
!
!
!
!
!
!
!
!
!
!
!
!
|
[
]
]
|
|

fl1d durat.
F2 | F3+F4
(ha) ' (ha)
_______ | (S
!
1251 ! 386
(17%) '  (5%)
1456 | 474
(27%) ! (9%)
2462 ! 2047
(14%) ! (12%)
1789 ! 186
(31%) ! (3%)
413 | 4
(10%) ! (0%)
188 ! 9
(5%) ! (0%)
1414 ! 265
(40%) ! (7%)
556 ! 38
(6%) ! (0%)
177 ! 83
(2%) ' (1%)
_______ | [ S S —
9705 | 3492
(15%) ' (5%)

!
!
I
I
!
]
]
I
]
I
!
!
!
!
!
|
|
1
!
1
I
I
I
I

Total
(ha)

7447
(100%)
5446
(100%)
17083
(100%)
5865
(100%)
4169
(100%)
3631
(100%)
3539
(100%)
11233
(100%)
7382
(100%)

(100%)

LR B B A A A B I IR B B R N AR R N AR AR

*

*x

2K 2% 3 K K K 3K 3K K K K K K K K K 3k K K K 3K K K 3k 5K 5K K K K K K K K 3K 3K K 3K 3 K K 3K K 3 K 3K K K K K 3K 3K K 5K K OK KK R OK KKK K K KX K X
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Simulation from 20-05-1977 to 17-10-1977 / Max.

JPPS

- OPTION
— COMMENT

SOGREAH-HALCROW-LAHMEYER ~

MAIN FINDINGS FROM MIKE11 OUTPUTS

LAND TYPE DISTRIBUTION

OPTION B

1977 - JAMALPUR

Structures opened from 1-06-1977 to 30-06-1977

(AREA WITHIN EMBANKMENTS)

sk 3K 3K 3K K 3K 3K 3K K 3 3K 3K 3K 5K K %K 3 K 3K 3 2K 3 3K K 3 3K K 3K 3K K 3K 3K 3K 5K 3K kK 3K K K 3 3K K K 2k k K ok K ko K K K K K K I K K K K K K K KOK XOK K XK

x Max fld * Flooded x*
xgrd levelx

X
X

E AR B N

* *

*

Cell
name

Jam/C3

Jam/C6

*

¥ K H H H K K X

*

elev.

*

*

FO ! F1
(ha) ' (ha)
_______ !_______
!

4955 | 940
(64%) ! (12%)

37 ! 31
(44%) ! (38%)
_______ !_____._..
4992 ! 972

(64%) ! (12%)

f1d durat. 10 days
F2 | F3+F4 ! Total x
(ha) ! (ha) ! (ha) =x
——————— e e —— X
! ] x
975 | 883 ! 7754 x
(13%) ! (11%) ! (100%) x
14 ! 1! 83 x
(17%) | (1%) ! (100%) =*
——————— R BB EE S = e
990 ! 884 | 7837 x
(13%) ! (11%) ! (100%) =*

2K 2K K K 0 2K K K K 3K 3K K K K K X K 3K K K KK K KK K KK K KK KK R KKK K KKK KKK KRR KKK KKK KKK KRR KRR KRR KT X
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Simulation from 20-05-1977 to 17-10-1977 / Max.

JPPS

— OPTION
— COMMENT

MAIN FINDIN

LAND TYPE DISTRIBUTION

OPTION
1977 —

SOGREAH-HALCROW-LAHMEYER

GS FROM MIKE11

B

OUTPUTS

SHARISABARI (AREA WITHIN EMBANKMENTS)
Structures opened from 1-06-1977 to 30-06-1977

f1d durat.

S 3K 3K K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K K K 3K 3K K 3K 3K K K 3K 3K 3 5K 3K 3K K 3K 3K K K K 3K 2 3K 2K oK K K 3K K K 3K 2K 3K K K 3K K 2K 3K K K 2K kK K K K oK 3K K K K X X XK K XK
¥ Max fl1d * Flooded *

X
*

¥ K K K K X

* ¥

*

Cell
name

Sar/C2

Sar/C3

*

¥ O K K H K K X

k3

elev.

xgrd levelx

K ————— *
x *
x 16.79 x
X %
* 156.80 *
* *
Km———————— *
*x TOTAL x
* *

FO ! F1
(ha) ' (ha)
_______ !_____—_
!

1190 ! 528
(57%) ! (25%)

458 ! 175
(48%) ! (18%)
_______ !_______
1648 ! 703

(54%) ! (23%)

(18%)

!
!
!
!
I
|
!
|
]
|

10 days

F3+F4 ! Total
(ha) ! (ha)
_______ !_____-__

!

0 ! 2091

(0%) ! (100%)
150 ! 963
(16%) ! (100%)
——————— | | P ——
150 ! 3054
(5%) ! (100%)

*x
x

* % K K K *

*

x
*x

3 3K 3 3 K % 3K K ok 3 K 2K 3K K K 3K K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3 3K 3K 3K K 3K K 3K K 3K K 3K K 3K K 3K 3K 3K K K K K 3K K 5K XK 3K XK oK 3K K 3K XK K K K K K K KK K KK K
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JPPS

- OPTION

— COMMENT
structures opened from 1-06-1977 to 30-06-1977

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 OUTPUTS

LAND TYPE DISTRIBUTION

OPTION B

1977 — MELANDAHA

(AREA WITHIN EMBANKMENTS)

Simulation from 20-05-18977 to 17-10-1977 / Max. f1d durat. 10 days

x*******x****x**x****x*t*x*xx***x********x*xxxxx*xxx*xxx*xx**xtxx*x*xzx
x Cell x Max fld * Flooded * FoO ! F1 ! F2 | F3+F4 ! Total x
x name x elev xgrd levelx (ha) ! (ha) ! (ha) ! (ha) ! (ha) *
e m e e mmm Kmm e Kmmm———— | e e —— | ——— = |mmm———— e *
* * * * ! | I ] X
* Mel/C1 % 15.96 X 15.81 % 250 ! 114 ! 76 ! 5 1 445 x
* * * x (56%) ! (26%) ! (17%) ! (1%) ! (100%) x*
* Mel/C3 * 15.95 * 15.80 * 4351 ! 940 ! 994 ! 1014 ! 7298 %
* * * *x (60%) ! (13%) ! (14%) ! (14%) ! (100%) *
*x Mel/C4 % 17.47 % 17.41 % 228 ! 463 ! 259 ! 0! 950 x
X * X x (24%) ! (49%) ! (27%) ! (0%) ! (100%) *
*x Mel/C5 x 16.17 * 16.09 *x 2752 ! 906 ! 395 ! 4 ! 4058 *
X * * *x (68%) ! (22%) ! (10%) ! (0%) ! (100%) *
*x Mel/C6 x 16.25 * 16.19 *x 2958 ! 346 ! 155 ! 7! 3466 x
* X X * (85%) ! (10%) ! (4%) ! (0%) ! (100%) *
* Mel/C7 X 18.16 * 18.11 % 0o ! 42 ! 279 ! 265 ! 586 x
x x * x (0%) ! (7%) ! (48%) ! (45%) ! (100%) X
* Mel/C8 % 16.24 * 16.17 % b562 ! 546 ! 372 ! 38 1 6517 *
* X X* *x (85%) ! (8%) ! (6%) ! (1%) ! (100%) *
K —m—m————— K mm e m——— K m o —— Kmm————— R | T —" | mmm o= *
* * * TOTAL * 16100 ! 3357 ! 2530 ! 1333 ! 23320 *
* *x * x (69%) ! (14%) ! {11%) | (6%) ! (100%) *
x****xx**x**x*x****x*x***t*x*****#**x***x*x#**xx*x***xxx***t**xtxt**:xm
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JPPS

SOGREAH—HALCROW*LAHMEYER

NGS FROM MIKE11

TYPE DISTRI

MAIN FINDI
LAND
- OPTION OPTION B
— COMMENT

simulation
s 3 oK K KK K KKK

*
*

*

* ¥ X K XK % % K K K K * %

***********#***#**

cell
name

*
*

% ¥ ¥ K KX * ¥ ® X ¥ »*

* *

*

gtructures opene

1977 - ISLAMPUR
d from 1-06-1977 to

from 20—05—1977 t

o 17-10-197

**xx*#**x**x****x*x*
mMax fld * Flooded ¥
elev. xgrd level*
————————— K ———K
* *x

17.47 * 17.41 %

* x

16.25 * 16.19 *

* x

18.16 * 18,11 *

% *

16.24 * 116 0T ¥

* *

17.36 * 17.34 *

* *
————————— e
x TOTAL *

* *

7 / Max. £1d durat.

OUTPUTS

BUTION

( AREA WITHIN EMBANKMENTS)

30-06-1977

10 days

***#***************#****#****#*#**#**t###

! F1
(ha) ! (ha)
——————— [

!

112 ! 100
(42%) 1 (37%)
19 ! 43
(23%) ! (52%)
614 ! 1204
(21%) ! (41%)
4062 ! 471
(86%) ! (10%)
3418 ! 331
(86%) ! (8%)
——————— | —m—————
g224 ! 2149

(69%) ! (18%)

*******#******#*#***##**#*

AN4-Apx.D-86

[ F2 | F3+F4 ! Total *
1 (ha) ! (ha) ! (ha) *
e |—mm——— | —s x
1 1 1 €
! 56 ! o ! 268 *
L (21%) ! (0%) ! (100%) *
! 19 ! 1! g2 *
L (23%) ! (1%) ! (100%) *
1 1135 ! o ! 2953 *
1 (38%) ! (o%) ! (100%) *
! 184 ! o ! 4716 *
1 (4a%) ! (0%) ! (100%) *
! 126 ! g3 ! 3957 *
! (3%) ! (2%) ! (100%) *
e ———— | e | e ———— x
i 1520 ! a4 | 11976 *
t (13%) ! (1%) ! (100%) *



2 H

JPPS SOGHEAH-HALCRON*LAHMEYER

MAIN FINDINGS FROM MIKE11 OUTPUTS
LAND TYPE DISTRIBUTION

- OPTION - OPTION B
— COMMENT - 1977 - DEWANGANJ ( AREA WITHIN EMBANKMENTS)
structures opened from 1-06-1977 to 30-06-1977
simulation from 20-05-1977 to 17-10-1977 / Max. f1d durat. : 10 days
**xx****x*#**x*********uu*xx**xxa:xu*x*xx#*xt*x*xxuxxx*x:x:xx**xuxt
x Cell * Max f1d * Flooded ¥ Fo ! F1 ! F2 ! F3+F4 ! Total ¥
*x name ¥ elev. *grd levelx* (ha) ! (ha) ! (ha) ! (ha) ! (ha) *
K mm——— . Kmmm—————— K——m————— | ——m——— | —— |—mm———— | mm *
* % X * 1 1 ! | x
x Dew/C9 * 18.16 * 18.11 % 2558 ! 551 ! 289 ! 27 ! 3425 *
* X * * (?5%) ! (16%) ! (8%) ! (1%) ! (100%) *
K ———— s e K —m————— e |mm | e ———— | e i | mmmm——— *
* b3 x TOTAL * 2558 ! 5561 ! 289 ! ! 3425 *
* * * x (75%) ! (16%) ! (8%) ! (1%) ! (100%) *

***JF**********#**#******!K*******#********##*********#*X*****##**#***!**

AN4-Apx.D-87



JPPS

simulation from 20

*#**X******#**##

*
*

X ¥ ¥ K K K ¥ O¥ W W KK * *

»*

*

cell
name

#***x¥*******#******##**#********#***********X*

x
*

*

R R * * *

% % % * H

MAIN FINDINGS FROM

pR s

SOGREAH—HALCROW—LAHMEYER /

MIKE11 OUTPUTS

LAND TYPE DISTRIBUTION
- QOPTION OPTION B
— COMMENT 1977 = MADERGANJ ( AREA WITHIN EMBANKMENTS)
Structures opened from 1-06-1977 to 30-06-1977
-05-1977 to 17-10-1977 / Max f1d durat. 10 days
xx*xxxxxx**x*xxx*xxxxx*xxxxx*xxxxx*xx*xxx**x**x**xxx*xx
Max fl1d * Flooded X FO ! F1 ! F2 | F3+F4 ! Total *
elev. xgrd level* (ha) ! (ha) ! (ha) ! (ha) ! (ha) *
————————— *-————————*-————*—!—————*—!————e——l——-————!———--———x
* * [ | | 1 *
15.96 * 15.81 % 3874 ! 1572 ! 14178 | 381 ! 7001 *
* *x (55%) ! (22%) ! (V71%) ! (5%) ! (100%) *
15.94 * 1579 * g44 ! 955 ! 1082 ! 474 ! 3355 *
x x (25%) ! (28%) ! (32%) ! (14%) ! (100%) *
15.95 % 15.80 * 361 ! 404 ! 313 0! 1078 *
* * (34%) ! (37%) I (29%) ! (0%) ! (100%) *
17.47 * 17 .41 * 1155 ! 1832 ! 1474 ! 186 ! 4647 *
* x (25%) ! (39%) ! (32%) ! (an) 1 (100%) X
16.17 . % 16.09 * 54 ! 40 ! 17 ¢ 0o ! 111 *
* x (48%) ! (36%) ! (16%) ! (0%) ! (100%) X
--------- x-———————*x———————[——————el--—————[-——————5————-———*
x TOTAL * 6287 ! 4802 ! 4062 ! 1041 ! 16192 *
x *x (39%) ! (30%) ! (25%) ! (6%) ! (100%) *

AN4-Apx.D-88



TABLE OF FLOOD-DEPTH-AREA CHARACTERISTIC (1977)

Thana and Cell Wise)

without Option (Total Area,
Thana and Cell wise)

with Option B (Total Area,
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JPPS SOGREAH-HALCROW-LAHMEYER | -/

MAIN FINDINGS FROM MIKE11l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

= OB TTION : WITHOUT OPTION

— COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
S 3 3 3 oK oK o 3k o K oK o K KK K K K R R KR K KRR OK K Kk oK K Kk ok Ak K R K KKK R KR KR KRR K R R R R KR KRR KRR Rk kR E X kK E KX

* Flood * Area Flooded (Km2) *
¥ Pl e e e e e e e e e e e e e e e e e £ A o o TR0 i S o i *
¥ (m) * 3 days ! 5 days !10 days !'20 days !'40 days !60 days !90 days *
e e s (e e Ve beenmaes S [ Frmr o B = Bt oGy N lssrsres—re [sseoswzasencso *
* * 1 1 1 1 1 1 *
* 0.00 * 506.37 ! 498.26 ! 484.65 ! 414.15 ! 325.08 ! 230.22 ! 137.68 *
* 0.15 * 475,18 ! 466.18 ! 450.97 ! 379.72 ! 289.28 ! 197.37 ! 114.33 *
* 0.30 * 440.95 ! 431.37 ! 416.12 ! 344.86 ! 252.42 ! 166.14 ! 93.63 *
* 0.45 * 405.78 ! 396.25 ! 380.44 ! 309.27 ! 217.24 ! 137.19 ! 75.25 *
* 0,60 * 369.93 ! 360.40 ! 344.26 ' 271,98 ! 185.59 ! 112.19 ! 60.02 *
¥ 0,76 * 333.25 ! 323.43 ! 306.93 ! 235.10 ¥ 156.3%5 ! 90.59 ! 47.98 *
* 0.90 * 296.37 ! 286.96 ! 270.99 ! 201.79 ! 129.30 ! 72.61 ! 38.27 *
* 1,06 * 261.12 ! 251.44 ' 234,89 ! 171.67 ' 105.80 ! 8T+0F ! 26.1€ *
* 1.20 * 225.56 ! 216.36 ! 201.88 ! 144.35 ! 84.66 ! 4173 1 20.93 x
* 1.35 * 194.06 ! 185.42 ! 172.03 ! 119.41 ! 63.65 ! 32.63 ! 16.94 x
* 1.50 * 164.77 ! 157.00 ! 145,03 ! 93.25 ! 51.11 1! 26.76 1 14.10 *
* 1.65 * 135.03' ! 128.03 ! 117.27 ¢ 7T6.63 ! 40.54 ! 19,32 ! 11.5¢ *
* 1.80 * 113.01 ! 106.38 ! 96.41 ! 60.92 ! 31.69 ! 1633 4 £.26 %
* 1.95 * 92.69 ' 86.85 ! T78.33 ' 48.96 ! 25.07 ! 12.23 ! 7.60 *
* 2.10 * 75,03 ' 69.85 ! B2.42 ! 38.52 ! 18.86 ! 10.38 ! 0.00 *
* 2.25 * 59,97 ! 56.06 ! 50.27 ! 30.01 ! 15.90 ! 8.51 ! 0.00 %
* 2.40 * 48.02 ! 44.43 ! 39.26 ! 22.96 ! 13.10 ! 0.00 ! 0.0C *
® 2.556 * 37.68 Y 35.06 ¢ 31.13 ! 1754 ! 9.80 ! 0.00 ! 0.00 x
¥ 2,70 * 29.62 ! 227.11 % 21.90 ' I14.47 ! 8.30 ! 0.00 ! 0.00 *
¥* 2.856 * 21.06 ! 19.59 ! 17.91 ! 10.66 ! 0.18 ! 0.00 ! 0.00 *
* 3.00 * 17.23 ! 16.09 ! 14.47 ! 8.80 ! 0.00 ! 0.00 ! 0.00 *
* 3,15 * 12.46 ' 11.63 ! 10.68 ! 0.31 ! 0.00 ! 0.00 ! 0.00 *
¥ 3.30 =* 10.23 ! 9.59 ! 8.84 ! 0.00 ! 0.00 ! 0.00 ! 0.00 x
¥ 3.45 % 8.67 ! 8.39 ! 0.49 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
* 3.60 * 0.46 ! 0:.35 ! 0.08 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
¥ 3,75 * 0.03 ! 0.00 ! 0,00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
¥ 3,90 =% 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
* 4,05 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =*
X 4,20 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
¥ 4,35 % 0.00 ! 0.00 # 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.0C =*
* 4,50 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.0¢ *
* 4,65 % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.0C *
3 3% ok 3K 3K ok 3 oK 3K K 3K 5K 5k K 3K o oK ok 3K 3K oK 3K oK KK K K K K KR K KKK KR KKK Kk KR KKK KR KKK K KKK KKK KKK KT RAER X XX
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JPPS

- OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKEl1l1l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

WITHOUT OPTION

1977 - JAMALPUR

Simulation from 20-05-1977 to 17-10-1977
kkk Rk R Rkkkkk Rk Rk kkkkkkokRkkkokokkkkkkkkkkkokkkkkkkk Rk kK RkRkkkX

Flooded

X

»*

Flood
depth
(m)

0.00
0.15
0.30
0.45
0.60
0.75
0.90
1.05
1.20
1.35
1.50
1.656
1.80
1.95
2.10
2.25
2.40
2.55
2.70
2.85
3.00
315
3.30
3.45

3 3K 3 K 3 0K 5k 3 3Kk %k oK 3K K ok ok KKk Kok KoKk %

IR R AR I IR R

3.13

4.14
3.45
3.03

Area

0.00

0.00

(

(AREA WITHIN

Km2 )

0.00

2

EMBANKMENTS )

<

kR KRR R KRR KKK XEK KX

!
!
!
1
1
1
!
!
!
!
I
!
!
'
!
i
|
!
!
!
|
i
!
!
1

60 days

23.96
21.49
19.20
16.99
15.23
13.49
11.85
10.23
8.98
7.76
6.83
5.+95
5.30
4.64
3.95
3.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

!
!
|
!
!
!
:
!
!
!
!
!
!
1
!
!
!
!
!
!
!
!
!
I
!
!

!

90 days

17.18
.39
.64
.98
.34
.08
.84
.93
.01
.34
.69
.00
31
.98
.00
.00
.00
.00
.00
.00
.00
0.00
0.00
0.00

[P
= W

—
CO00O0OCOO0OMNMWEaRANOIONIOO

RAKKRKRERRR AR KERR KR KKK KRR KA KKK KR KRR KRR Rk R TR X
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JPPS

- OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE1l1l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

WITHOUT OPTION

1977 - SHARISABARI

Simulation from 20-05-1977 to 17-10-1977
KRR KRR R KK R R R KRR kR R R R R R R R K KR R K kR R R R KRR KRR R KRR KRR R R kR Rk Rk Kk kR Rk kR kkxkkkx

*
¥
*

*
*
*
*
*
"
*
*
*
+
*
*
*
*
¥
%
*
*
*
*
*
*
*
*
*
*
*

Flood *
depth *
(m)

ot
o
o

L B R R

3.60 *

5 3K 3K 3K K K K 3K 5K 3K 3K K K K 3K K oK 3K oK 3K 3 K 5K oK K oK 3K K o K K K ok oK K K K ok K Kk Kk kK

0.00

Area

20.78
18.93
17.13
15.30
13.49
11.66
9.85
8.09
6.44
5.17
3.98
3.06
2,27
1.98
1. 71
1.48
1.27
1.11
0.95
0.83
0.71
0.59
0.47
0.00
0.00

Flooded

! 0.00

AN4-Apx.D-92

(Km2 )

OO0 000 COO OO O kit DNDMNWdo
(s o]
o

L2 S 3 2

.85
.73
.60
.48
.00
.00
.00
0.00
0.00
0.00
0.00
0.00
0.00

3
2
2
2
1
1
1
i S
0.97
0
0
0
0
0
0
0

K KK K K K K KKK K

(AREA WITHIN EMBANKMENTS)

OO0 000000 OO0 OFHFFHFHFMNMNDMNDIN

.95
.64
<33
.04
.75
.53
w31
.14
.98
.86
.73
.61
.49
.42
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

*
£ 3

* W

LR A N NS S IR SEE RS S N N N NS R EE B I R

XX R K KX



JPPS SOGREAH-HALCROW-LAHMEYER z? ) /

MAIN FINDINGS FROM MIKE11l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : WITHOUT OPTION

- COMMENT : 1977 - MELANDAHA (AREA WITHIN EMBANKMENTS)

Simulation from 20-05-1977 to 17-10-1977
AR R R R R R R R K R K R R R R KRR R R R R R KRR R R KRR kR Rk Rk Rk Rk R kKR Xk kX%

* Flood * Area Flooded (Km2) *
¥ depth ¥-rrem——m—s———————————— e e s e s S s o e S e s e *
* (m) * 3 days ! 5 days !10 days !20 days !40 days !60 days !90 days *
p SRR e | QTP —— | [ e | [ - | e —— | i e e ! ________ *
* * ' 1 ' ! ] 1 *
* 0.00 * 172.90 ! 170.19 ! 165.73 ! 138.72 ! 107.38 ! 75.86 ! 41.45 *
* 0.15 % 162.78 ! 159.73 ! 154.56 ! 127.65 ! 96.25 ! 65.75 ' 35.16 *
* 0.30 * 151.30 ! 147.95 ! 142.90 !' 116.54 ' 84.67 ! 56.13 ' 30.01 %
* 0,45 * 139.56 ! 136.41 ! 131.17 ! 105.83 ! T74.24 ! 47.07 ! 25.26 %
* 0.60 * 127.80 ! 124.61 ! 119.68 ! 94.65 ! 64.22 ! 39.47 ! 20.85 *
* 0.756 * 116.65 ! 113.68 ! 108.85 ! 83.54 ' b55.24 ! 33.14 ! 17.31 *
* 0.90 * 105.89 ! 102.99 ! 98.24 ! 73.27 ! 46.62 ' 27.25 ! 14.44 *
¥ 1.05 * 95.32 1 92,43 * 8T7.52 ' 63.85 ! 39,23 ' 22.23 ! 12.14 *
¥ 1,200 * 84.64 ' 81.73 ' T7.10 Y ©65.22 ¥ 32.69 ! 18.07 ! 10.44 *
* 1.35 * T74.65 ' T71.76 ' 6T7.54 ! 47.20 ! 26.82 ! 14.77 ! 9.42 *
* 1,50 * 65.25 ¢+ 62.68 t* 5HB.T4 ' 39.67 ' 22.02 ' 12.23 ! 8.08 *
* 1.65 * 56.70 ! 54.29 ' 50.62 ! 32.82 ! 17.86 ! 10.58 ! 6.68 *
* 1.80 * 48.98 ! 46.68 ! 43.09 ! 27.08 ! 14.33 ! 8.95 ! 4.46 *
* 1.95 * 41.56 ' 39.19 ¢ 35.78 ' 22.19 ' 11.88 ! 6.18 ! 4.21 *
¥ 2.10 * 34.35 ! 32,18 ¥ 29,01 ¥ 17,99 1 1@.21 ! 52 1 0.00 *
* 2.25 % 27.95 ! 26.32 ' 23.95 1 14.46 ! 8.74 ! 4,48 ! 0.00 *
* 2,40 * 22.95 ' 21.44 ! 19.24 ! 11.68 ! 7.28 ! 0.00 ! 0.00 *
* 2.56 * 18.68 ?' 17.583 ! 165.89 1 9.82 ! 4,98 ! 0.00 ! 0.00 *
* 2.70 #% 15,23 ' 14,16 ' 12.23 ! 8.08 ! 4.32 ! 0,00 ! 0.00 *
* 2.85 % 11.81 ' 11.02 ! 10.04 ! 5.47 0.00 ! 0.00 ! 0.00 =*
* 3.00 = 9.68 ! 8.99 ! 7.98 ! 4.59 ! 0.00 ! 0.00 ! 0.00 =
¥ 3.15 * 6.29 ! 5.90 ! 5.:51 ! 0.07 ! 0.00 ! 0.00 ! 0.00 *
* 3.30 =* 5.29 ! 4.99 ! 4.63 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
¥ 3.45 * 4,87 4.46 ! 016 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
* 3.60 =* 0.15 ! 0.1 0 0.05 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
¥ 3.75 * 0.03 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00
* 3.90 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
* 4,056 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
* 4,20 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
¥ 4,35 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
* 4.50 = 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
* 4,65 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
Hok kKRR R KKK R KRR R KRR R R KRR KRR R KRR KKK KRR KRR KR KRR R KRR AR R R R KRR R KX RKXXRE XX
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JPPS

- OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKEl1ll OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

WITHOUT OPTION

1977 - ISLAMPUR

Simulation from 20-05-1977 to 17-10-1977
R KRR R R R R R R R R R R R R R KRR R R KRR R R R KRR R kKRR R KRR kR Rk kR kR Kk KRRk kK Rk Rk kK kR K k%

* Flood
* depth
¥ (m)

*
* 0.00
* 0.15
* 0.30
¥ 0.45
* 0.60
* 0.75
* 0.90
* .05
* .20
X » 35
* 1.50
* 1.656
* 1.80
* 1,95
* 2.10
%
*
*
%
*
*
*
*
*
*
%
*
*
*

e

2.25
2.40
2.565
2. 10
2.85
3.00
3. 15
330
3.45
3.60
3.75
3.90
4.05

3 3K 3 3K ok 3k 3k 3K ok 3K %k 3k 3k ok 3K 3k ok ok K ok ok ok ok ok ok ok ok 3k ok ok ok ok 3K 3k ok ok 3K ok 3K K K K 3K 3K K oK oK 3k %k ok ok ok ok ok ok ok sk sk ok Rk ok ok ok

G L B B R B R R HE B R R

*

100.52
96.08
91.00
85.66
80.17
73.99
67.25
60.29
52.89
45,92
39,01
32.46
26.18
20.44
16.12
12.20

8.79
54 TT
3.37
0.17
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Area

0.00

Flooded

! 0.00

AN4-Apx.D-94

(Km2)

! 0.00

1

0

0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

—

(AREA WITHIN EMBANKMENTS)

ODCOCOO0OO0O0DDO0O00COO0OC0D0DDOO0OCOO0OHWONMW

/"‘\i k_.. —

KERERX

*
*
*

*

*
*
*
*
*
*
*
*
x
*
X
*
*
*
*
*
E 3
*
*
*
*
*
*
*
*
*
x
*
*
*



JPPS

- OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE1l1l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

WITHOUT OPTION

Simulation from 20-05-1977 to 17-10-1977
************************************************************************

*
%
*

*

*
*
*
X
%

*
%
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

Flood
depth
(m)

0.00
0.15
0.30
0.45
0.60
0475
0.90
1.056
1.20
1. 35
1.50
1.65
1.80
1.95
2.10
2.25
2.40
2.55
2,70
2.85
3.00

*

*

* ¥

LR G I R R R RSN SN SN TS S S Ry

Area

Flooded

(Km2)

1977 - DEWANGANJ (AREA WITHIN EMBANKMENTS )

COOHFMNWEsEO OO
St
(o))

.26
0.12

0.08

0.01

! 0.00

! 0.00

0.00

0.00

*****************************************************************#***t
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JPPS SOGREAH-HALCROW-LAHMEYER i Z’

MAIN FINDINGS FROM MIKEl1ll OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : WITHOUT OPTION

- COMMENT : 1977 - MADERGANG (AREA WITHIN EMBANKMENTS)

Simulation from 20-05-1977 to 17-10-1977
ek k ok ok Rk KRk KRk kK ok kK kKKK KRR KRR KRR KKK Kok Kk kR Rk kR KRR KRR KRR KRR KRR KRRk R R KRRk kX

* Flood % Area Flooded (Km2) *
¥ depth ¥-—-—————ccmmmmmm e e s s s s s mmmm— *
* (m) * 3 days ! 5 days !10 days !20 days !40 days !60 days !90 days *
b - S —— | e | Qe e i s o Vv e == = x
* * 1 1 1 1 1 | *
* 0.00 * 140.64 ! 138.51 ! 135.17 ! 116.92 ' 96.35 ! 66.57 ! 43.61 *
* 0,15 =* 131.76 ! 129.37 ! 125.73 ! 106.82 ! 84.71 ! 55.73 ! 34.29 *
* 0.30 * 122.09 ! 119.61 ! 11656.56 ! 95.59 ' 72.49 ! 45.37 ! 26.33 *
* 0.45 % 111,38 ! 108.74 ! 104.48 ' 83.27 ' 60.27 ! 36,11 ' 19:80 *
* 0.60 * 100.18 ! 97.60 ! 92.64 ! 70.10 ! 49.12 ! 27.92 ! 14.64 *
* 0.75 * 87.42 ! 84.30 ! 79.13 ' 57.58 ! 39.94 ! 20.78 ! 10.76 *
* 0.90 * T4.25 ' T71.43 ! 66.79 ! 47.28 ! 31.22 ' 15.18 ! 7.78 *
* 1,05 * 62.58 ! 59.62 ! 54.77 ' 38.00 ! 24,19 ! 10.77 ! 2.42 *
* 1.20 * 51.05 ' 48.58 ! 44.78 ! 30.29 ! 17.48 ! 4.60 ! 1.68 x
* 1.35 * 41.81 ! 39.67 ! 36.21 ! 23,17 ! 8.65 ! 3.49 " ) S
* 1.50 * 33.49 ' 31.66 ! 28.85 ' 13.51 ! 6.42 ! 2.60 ! 0.60 =
* 1,656 * 22.85 ! 21.28 ! 19.056 ! 9.91 ! 4.85 ! 1.83 ! 0,30 *
* 1.80 * 18.25 ! 16.82 ! 14.84 ! 7.28 ! 3.6 1 1..24 0.00 =
¥ 1.95 =% 14.09 ! 12.78 1! 10.90 ! 5.83 I 2ot 1 0.68 ! 0.00 *
* 2.10 * 10.38 ! 9.35 ! 8.06 ! 4.21 ! 1.93 ! 0.50 0.00 *
¥ 2.25 % T.73 1 T10 1 6.18 ! 3,14 ! 1:32 0.28 0.00 *
¥ 2.40 * 5.94 ! 5.41 1 4.69 ! 2,29 ! 0.77F 1 0.00 ! 0.00 *
* 2.55 % 4.47 ! 4.09 ! 3.54 ! 1.568 1 0.59 ! 0.00 ! 0.00 =
¥ 2.70 * 3.37 ! 3..056 | 2.61 1 L.03 1 0.40 ! 0.00 ! 0.00 =
¥ 2.85 % 2.46 ! 2420 1 183 ! 0.64 ! 0.18 ! 0.00 ! 0.00 *
* 3.00 * 1.72 1 1.52 1 1523 1 0.46 ! 0.00 ! 0.00 ! 0.00 *
* 3,156 * 1.3 3 0.96 ! 0.72 ! 0.24 ! 0.00 ! 0.00 ! 0.00 *
* 3.30 * 0.70 ! 0.64 ! 0.53 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
* 3.45 % 052 | 0.46 ! 033 ! 0.00 ! 0.00 ! 0.00 0.00 =
* 3.60 x 0.32 ! 0.24 ! 0.00 ! 0.00 ! 0.00 ! 0.00 0.00 *
¥ 3.75 % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
¥ 3,90 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
¥ 4,05 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
¥ 4,20 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
* 4,356 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
X 4,50 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
* 4.65 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
okkok Rk ko kok ok ok Rk kK KKK KKK KRR KKK R KKK KKK KKK KKK KK KR KRR R KRR KRR KRR KX R KR X Rk T X%
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JPPS

- OPTION

- CELL

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKEll OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- COMMENT

C1

WITHOUT OPTION

1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
¥ 3K oK 3K 3K oK ok 3 K K oK 3K 3 K K K KK K 3K K K K K 3K K 3K K K K K K K K K K K K K KKK R K R R KKK KRR KKK KRR KKK KRR E R KKK E KX

Area Flooded

¥*

Flood
¥ depth
¥ (m)

*

¥ 0.00
* 0.15
* 0.30
¥ 0.45
¥ 0.60
¥ 0.75
x 0.90
¥ 1.05
¥ 1,20
¥ 1.35
¥ 1.560
¥ 1.65
* 1.80
* ] .95
*2.10
* 2,25
¥ 2.40
¥ 2.66
* 2.70
¥ 2.85
* 3.00
* 3.15
*

DD DO DN =

*

EE B B A RS I B

¥*

5 days

59.
53,
47.
42.
36.
31.
26.
22,
18,
15,
124
10.

7

28
59
817
13
71
49
70
20
49
31
57
11

.95
5.
4.
3.
2.
1
1.
0.
0.
0.
3 3K 3K 5K K K K K oK 3K oK K K 3K ok 3 K K oK oK ok ok 3k 3k ok K K 3k K K ok K ok k K

98
56
51
67
it
38
817
47
13

10 days

57.00
51.31
45,57
39.84
34.62
29.40
24.90
20.40
17.22
14.04
11.569
9.13
7.16
5.19
4.14
3.09
2.39
1.69
1.18
0.67
0.34
0.00

!
!
!
!
1
1
!
1
1
1
1
1
1
!
!
i
!
!
!
!
!
!
!
!

20 days

43.28
37.76
32.563
27.60
23.10
19:13
15. 95
13.06
10.60
8.34
6.37
4. T7
3.72
2.81
2.11
1.49
0.98
0.54
0.20
0.00
0.00
0.00

KKK ERKKEKKKREK KRR KK KKK RRK KRR KRE KX
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(Km2)

60 days

2=

'90 days

!
'
i
1
1
|
|
|
!
|
|
|
!
1
t
'
|
'
1
|
'
|
!

]

O00 0000 0CO0O00ODO0OFHKHFHMNWEOMW

.78
.68
i@ |
.42
I o

-

58

.88
32
.81
.42
.09
.00
.00

0C

.00
.00
.00
.00
.00
.00
.00
.00

XETXEX

x
*
*

»*

*
x
*
*
x
x
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
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JPPS SOGREAH-HALCROW-LAHMEYER —

MAIN FINDINGS FROM MIKE1ll OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : WITHOUT OPTION
- CELL : C2
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
3k 3k ok ok 3 3K 3K 3k 3 3k 3K 3 3 3K oK 3K 3 3K 5K 5 K 3 3 3 oK 3K 3 3K oK 3K 3K K 3K 3 3K K 3K K K o 3K oK 3k o K K K oK 3 3 0K 3K oK 3K 3k K oK K K K oK K K K K K K

¥ Flood * Area Flooded (Km2) *
¥ depth ¥-----e-eccmmm e e e e e e e %
* (m) * 3 days ! 5 days !'10 days !20 days !40 days !60 days !90 days *
e m————— < P i e e s R | e (T S | s *
* * ! ! ! ! ! t *
* 0.00 * 43.82 ! 43.42 ! 42.49 ! 36.52 ! 29.20 ! 15.70 ! 6.27 *
* 0.15 * 42,33 ! 41.56 ! 40.17 * 33.53 ! 25.59 ' 12.92 ! 4.84 *
* 0,30 * 40.02 ¢ 39.25 ' 37.72 ' 30.16 ' 21,51 ' 10,35 ! 3.61 *
X 045 * 37.62 ! 36.52 ! 34.73 ! 26.88 ! 17, 36 0 8.10 ! 2.79 %
* 0,60 * 34,53 ! 33.53 ! 31.61 ! 22.62 ' 14.40 ! 6.18 ! 2.12 %
* 0.76 *= 31.3T7 ! 30.16 ! 28.00 ! 1847 ! 11 62 ! 4,74 ! Lo T2 %
* 0.90 * 27.76 ! 26 5b: ! 24.28 ! 15.14 ! 9.30 ! 3.585 ! 1.36 *
* 1,06 *x 24.00 ! 22.62 ! 20.13 ' 12.36 ! 7.05 ! 2.74 ) 1.10 x*
* 1,20 * 19.85 ! 18.47 ! 16.25 ! 9.90 ! 5.51 ! 2,09 1 0.87 *
*# 1.35 % 16407 ¥ 216.14 ! 1.3.47 ! 7.65 ! 4.07 ! 1.69 ! 0.69 x*
* 1.50 * 13.29 ! 12. 36 ! 10.80 ! 5.89 ! 3. ¥% .35 19 Q.51 &
* 1.65 % 10.65 ! 9.90 ! 8.55 ! 4.45 ! 2:.36: 1 1.09 ! 0.30 *
* 1.80 * 8.40 ! T.65 ! 6.46 ! 3.39 i i 9 4 0.86 ! 0.00 *
* 1,95 x% 6.37 ! 5.89 ! 5.03 1! 2.58 ! 1 5Q: 11 0.68 ! 0.00 *
¥ 2,10 % 4,93 ! 4.45 ! 3.72 1 2.;01 4 1,22 4 0.50 ! 0.00 *
x 2,25 % 3.66 ! 2. 39 !¢ 2.90 ! 1.61 ! 0.96 ! 0.28 ! 0.00 *
* 2.40 % 2.85 ! 2.58 ! 2.17 ! 128 * 8. 17 9 .00 ! 0.00 *
¥ 2.556 % 2.4 ! 201 ! L TT A 1.03 2 0.59 ! 0.00 ! 0.00 *
¥ 2.70 % 1.74 ! 1.61 ! 1400 % 0.82 ! 0.40 ! 0.00 ! 0.00 *
* 2.85 * 1.38 ! 1.29 ! 114 1 0.64 ! 0.18 ! 0.00 ! 0.00 x*
* 3,00 * 1.12 ! 1,03 ! 0.89 ! 0.46 ! 0.00 ! 0.00 ! 0.00 *
¥ 3.15 * 0.88 ! 0.82 ! 0.71 ! 0.24 ! 0.00 ! 0.00 ! 0.00 *
* 3.30 *% 0.70 ! 0.64 ! 0.53 1 0.00 ! 0.00 ! 0.00 ! 0.00 *
* 3.45 % 0.52 ! 0.46 ! 033 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
* 3.60 * w32 ! 0.24 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
5 3k 3 3 3K oK ok ok ok 5K 3K 3K 3K oK oK K 3 3K 3K ok ok 3K 3 3k ok oK 3 3K oK 3K 3K 3K 3 o 3 3k K ok K K 3 OKOK K 3K KO K K 3K K 3K K K OK K OK R R KK KR KK K R Xk K X
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JPPS SOGREAH-HALCROW-LAHMEYER "2 < A

MAIN FINDINGS FROM MIKE1l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : WITHOUT OPTION
- CELL s E3
— COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
% 3k % 3k 3K 5K 3% 3K K 2k 2K ok 2k oK ok 3 3K 3K 3 3 K ok 3 3k 3K 3K oK 3 ok ok oK K ok K Kk K K Kk KK KK R K K KK K K KRR KRRk kKK kR kR KR kK E kX

¥ Flood * Area Flooded (Km2) X
¥ depth ¥ *
* (m) * 3 days ! 5 days !10 days !20 days !'40 days !60 days !'90 days *
B B i [T [ E—— | i b e R P e *
* * ! ! ! ! 1 I *
* 0,00 * 114.67 ! 111.79 ! 108.24 ! 92.00 ! 74 .25 ! 657.18 ! 40.29 *
¥* 0.15 * 105.87 ! 102.91 ! 99.36 ! 84.40 ! 67.38 ! 51.08 ! 35.94 x
* 0.30 * 96.99 ! 94.03 ! 90.99 ! 77.00 ' 60.90 ! 45.46 ! 31.62 *
* 0.45 * 88.96 ! 86.43 ! 83.39 ¢ Q.13 ! 54,69 ! 40.00 ! 27.00d *
* 0.60 * 81,36 ! 78.83 ' 176.08 ! 63.39 ! 48.83 ! 35.65 ! 23,52 *
¥* 0.75 * 74,25 ! 71.96 ! 69.21 ! 57.18 ! 43 .21 ) 3135 1 20.82 =*
¥ 0.90 * 67.38 ! 65.09 ! 62.56 ! 51.08 ¢ 38.26 ! 27.30 ! 18.13 *
* 1.05 *x 60.90 ! 58.83 ! 96.35 ! 45.46 ! 33.92 ! &3w34 ! 16.18 *
¥ 1.20 *x 54.69 ! 52.62 N 50,33 ! 40.00 ! 29.73 ! 20.64 ! 14.23 *
* 1.36 * 48.83 ! 46.96 ! 44.71 ' 35.66 ! 25.68 ! 18.00 ! 12.77 *
¥ 1,50 * 43.21 ! 41.33 ! 39.42 ' 31.35 ! 22.26 ! 16.05 ' 11.34 *
¥* 1.65 * 38.26 ! 36.81 ! 35.08 ! 27.30 1 18,57 1 14.10 ! 9.80 %
* 1.80 * 33,92 ! 32,47 2 30.81 ! 23.34 ! 17.22 1 1267 } 8.26 *
¥ 1.95 % 29.73 ! 28.38 ! 26.76 ! 20.65 ! ¥Y5.27 ! 1Y 24 7.60 %
* 2.10 * 25.68 ! 24,33 ! 22.98 ! 18.00 ! 13.53 ! 9.70 1 0.00 *
* 2.25 * 22.26 ! 21.36 ! 20.29 ! 16.05 | 12.10 ! 8.15 ! 0.00 *
* 2,40 * 19.57 ! 180T o 17.74 ! 14.10 ! 10.62 ! 0.00 ! 0.00 =*
¥ 2.06 ® 1¥.22 | 16567 2 15,79 ! 12.67 ! 9.08 ! 0.00 ! 0.00 *
* 2.70 ¥ 16.27 ! 14.62 ' 13.91 ! 11.24 ! 7.88 ! 0.00 ! 0.00 =*
* 2.85 * 13.53 ! 13.08 1} 12.48 ! 9.70 ! 0.00 ! 0.00 ! 0.00 *
* 3.00 * 12.10 ! 11.62 ! 1193 1 8.15 ! 0.00 ! 0.00 ! 0.00 x*
¥ 3.18 * 10.862 ! 10.11 ! 9.49 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
¥ 3.30 % 9.08 ! 8.56 ! 8.02 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
* 3.45 % 7.88 ! AL A U 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =*
K 3K K K K K K K K oK 3k 3K K oK ok oK oK oK 3K o ok 3 K 3 K ok ok 3K K K K K K 3K K K K KK R K K K K KK K KKk KK KKK K Rk KKKk KRk K Kk
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JPPS SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE1l1l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : WITHOUT OPTION
- CELL : C4
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
sk 3k 3 ok 3 ok ok ok ok s ok ok ok ok ok ok ok 3k ok K ok ok 3K ok 3K 3k ok ok kK 2k 2k 2K 3k K 3 K ok 3K ok 3K ok ok ok K ok ok 3K ok 3K ok K o 3k ok 3k ok 3k 3k ok ok ok ok ok K Ok Rk ok ok ok

¥ Flood * Area Flooded (Km2) *
¥ depth ¥ro———mmmmemen e s e e e e e e e e e e e e s S s e S e S e s *
¥ (m) * 3 days ! 5 days !10 days !20 days !40 days !60 days !90 days ¥
s - ESEREETRR —— [P | ——————— | e S *
* * ' ' ' ' ' 1 *
x 0.00 * 54.37 ' 54,12 ' 53.12 ! 50.36 ! 46.90 ! 38.38 ! 31.14 *
¥ 0.15 * 50.61 ! 50.36 ! 49.36 ! 46.19 ! 41.57 ! 32.03 ! 24.42 ¥
* 0.30 * 46.55 ! 46.19 ! 44.77 ' 40.86 ! 36.06 ! 25.32 ! 19.09 *
*x 0.45 * 41.22 ! 40.87 ! 39.44 ! 35.17 ' 29.35 ! 19.76 ! 14.11 ¥
x 0.60 * 35.62 ! 35.17 ! 33.38 ! 28.45 ! 22,75 ! 14.77 ! 10.46 %
* 0.75 * 28,90 ! 28.45 ! 26.66 ! 22.08 ! 17.76 ! 10.90 ! 7.15 %
* 0.90 * 22.42 ' 22,08 !' 20.75 ! 17.10 ' 12.89 ! 7.569 ! 4.88 %
¥ 1.05 * 17.43 ' 17.10 + 15.77 ' 12.456 ! 9.568 ! 5.13 ! 0.00 *
* 1,20 * 12.67 ! 12.45 ' 11.57 ! 9.14 ! 6.27 ! 0.00 ! 0.00 *
* 1.35 9.36 ! 9.14 ! 8.26 ! 6.02 ! 0.00 ! 0.00 ! 0.00 *
* 1.50 x 6.14 ! 6.02 ! b.gl 0.00 ! 0.00 ! 0.00 ! 0.00 =
¥ 3% 3k 3k 3k 3 3K ok oK K oK 3K 3K 3K ok 3k ok o oK 3K 3K oK oK 3K KK 3K 5K 3K 3K 3K 3K 3K 3K 3K 3K 3K K 3K KK oK 3K 3K K oK K ok 3K Ok 3K 3K K ok oK 3K 3K oK ok K oK oK K K 3K K K K KOk K
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JPPS

- OPTION

- CELL

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

WITHOUT OPTION

C5

Simulation from 20-05-1977 to 17-10-1977
**************************************************t*t#******************

* Flood
¥ depth
¥  (m)

*

* 0.00
*x 0.15
*¥ 0.30
* 0.45
* 0.60
* 0.75
* 0.90
x 1.05
* 1.20
® 1.:35
* 1,50
* 1.65
* 1.80
* 1.95
¥ 2.10
¥ 2.25
* 2.40
* 2.55
¥ 2.70
* 2.85
* 3.00
¥ 3.15
* 3.30
* 3.45
*¥ 3.60
* 3.75
* 3,90
* 4.05
¥ 4,20
* 4,35
¥ 4.50
* 4.65
*

% 3k o %k 3k % % 3k %k 3% %k ok 3k 3k %k ok Kk K kK KKK Kk

*

*

O O OFH W OF O O O M W W OF E WKWK N E K KN H NN K KN KK KR

Area

Flooded

1977 - AREA WITHIN EMBANKMENTS

(Km2)

—

0.00

! 0.00

! 0.00

3k 3 sk ok 3k ok ok ok 3k 3k ok K K K o K K oK 3 3K ok K K o ok ok ok kokokok 3k ok sk ok ok ok ok ok kR Kk
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JPPS SOGREAH-HALCROW-LAHMEYER 5 |

MAIN FINDINGS FROM MIKEl1ll OQUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : WITHOUT OPTION
- CELL : C6
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
33 KK 3K oK 3 K oK oK 3K K 3 3 3K 3K 3K 3K K oK 5K 3K 3K 3K ok oK 3K 3K 3K 3K oK 3K 3K 3K 3K 3K oK 3K 3 3K 3K oK ok ok 3k oK o 3 ok o ok K oK oK ok Ok o Ok 3Ok Ok oK ok K ¥ KOk K K

* Flood * Area Flooded (Km2) *
B R e e e e T e *
* (m) * 3 days ! 5 days !'10 days !'20 days '40 days !60 days !90 days *
P P . e = 1 e e [P ey s Y s e e Y e e e | SEEE—— *
* * ! ' ! ' ! ! *
* 0,00 * 27.78 ! 27.56 ! 26.68 ! 20.46 ! 15.38 ! 9.49 ! 5.71 %
* 0,15 * 25.51 v 25.17 ¢ 24.17 ' 18.30 ¢ 13.45 ! 1.77 4,33 *
* 0.30 * 23.00 ! 22.66 ! 21.75 ! 16.64 ! 11.34 ! 6.27 ! 3.35 %
* 0.45 * 20.75 ' 20.46 ! 19,59 ! 15.07 ! 9.49 ! 4.87 ! 2.40 *
* 0.60 * 18.59 ! 18.30 ! 17.59 ! 13.03 ! 7.77 ! 3.6 1 1.76 *
* 0.75 * 16.86 ! 16.65 ! 16.02 ! 10.92 ! 6.27 -1 2.77 ! 1.14 *
* 0.90 * 15.28 ! 15.07 ! 14,30 ! 9.15 ! 4.87 ! 2.01 ! 0.80 *
*# 1,06 * 13,31 t 13,03 ! 12.19 ! 7.43 ! 3.75 % 1.37 * 0.48 *
¥ 1,20 * 11.20 ' 10,92 ' 10,18 ! 5.99 ! 2.77 ! 0.94 ! 0.00 *
* 1,35 % 9.38 ! 9.15 ! 8.46 ! 4.59 ! 2.01 ! 0.60 ! 0.00 *
* 1.50 % 7.66 ! 7.43 ! 6.83 ! 3.55 ! 1,37 ! 0.00 ! 0.00 *
¥ 1.65 * 6.17 ! 5.99 ! 5.43 ! 25T A 0.94 ! 0.00 ! 0.00 *
¥ 1.80 % 4.77 ! 4.59 ! 4,14 ! 1.89 ! 0.60 ! 0.00 ! 0.00 *
* 1.95 «x* 3.68 ! 3.586 ! 3.16 ! 1.25 ' 0.00 ! 0.00 ! 0.00 *
¥ 2.10 * Zis 10 287 1 2,27 ! 0.87 ! 0.00 ! 0.00 ! 0.00 *
¥ 2,25 * 1.97 ! 1.89 ! 1.63 ! 0.63 ! 0.00 ! 0.00 ! 0.00 *
* 2.40 % 1.33 ! 1.25 ! 1.07 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
* 2.55 *% 0.91 ! 0.87 ! 0.74 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
* 2,70 * 0.58 ! 0.53 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
3k 5k 3K 3K K K 3 % ok ok 3K K 3K 3 30K K ok 5k 3K 3K 3k 3K 3K 3K 3k 3 3K 3 K ok Kk 3 3k ok 3k 3K K kK ok ok ok ok 3k ok ok ok ok ok Ok ok ok ok Kok ok kK ok Kok XK K R XK
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JPPS SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE1ll OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : WITHOUT OPTION
- CELL : €7
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
3 %k % 3% 3 3k 3k %K % 3k 3K % % 5k %k 3% %k % % ok 3% % 3 %k % 3% % % % % 5k 3 3 5k % 5k 3% % 5% % % 5k 3K 3% 3 % 5K 3 3 5k 5 % 3% 3 5k 3 K ¥ 3% 5% % 3% %k % % ¥ ¥ kK ¥ ¥ %

* Flood * Area Flooded (Km2) *
R QEPLR i oo o i o i e e o e e i S 0 e e e e e e *
* (m) % 3 days ! 5 days !10 days !'20 days !40 days !60 days !90 days *
W s i SRR e Ve i | i s i i | mm i o i Vo i e s | QP ! ________ *
* * ! ! ! ! ! ! *
* 0.00 * 35.39 ! 35.39 ! 35.39 ! 35.39 ! 34.91 ! 30.90 ! 26.79 *
* 0.15 * 35.39 ¢ 35.39 ! 35.39 ! 35.26 ! 33.84 ! 29.06 ! 23.96 *
* 0,30 * 35.39 ! 35.39 ' 35.35 ! 35.09 !} 32.71 ' 26.23 ! 20.58 *
* 0.45 % 35.32 ! 35.27 ! 35.18 ! 34.27 ' 31.12 ' 23.28 ! 17.19 %
* 0.60 * 35.16 ! 35.10 ! 34.84 ! 33.20 ! 29.44 ! 19.90 ! 14.44 *
* 0.75 * 34.70 ! 34.34 ! 33.T7 ! 3L.75 Y. 26.61 ! 16.61 ! 11.74 *
* 0.90 * 33.63 ! 33.28 ! 32.60 ! 30.16 ! 23.73 ! 13.90 ! 9.19 *
* 1,056 * 32.39 ! 31.86 ! 31 .01 27.74 ! 20.35 ! 11.22 1 6.66 =*
* 1,20 #* 30.80 ¢! 30.27 1 29.25 ! 24.90 ! 16.97 ! 8.69 ! 4.73 *
* 1,35 * 28.87 ! 27.93 ' 26.42 ! 21.71 ' 14.26 ! 6.20 ! 2.89 x*
* 1,50 '+ 26,04 ' 25.090%' 23,51 ¢ 18.32 ! 11.b56 1 4.36 ! 2.11 *
* 1.66 * 23.06 ! 21.93 ¢ 20.13 ! 15.35 ! 9.02 ! 2.61 ! 1.49 *
* 1.80 * 19.68 ! 1885 % 16.79 1 12.64 ! 6.49 ! 1.99 ! 0.00 =
¥ 1.95 * 16.43 ! 15.53 ! 14.08 ! 10.04 ! 4.61 ! 0.00 ! 0.00 *
* 2.10 * 13.72 ! 12.82 1 11.39 ! T ) Ea il 0.00 ! 0.00 *
*» 2,25 * 11,085 | 10,21 1 8.86 ! 5.34 ! 2.07 ! 0.00 ! 0.00 x
* 2.40 «* 8,52 7.67 ! 6.32 ! .51 1} 1,45 0.00 ! 0.00 x*
* 2.556 «x 6.08 ! 5.46 ! 4.49 ! 2,32 1 0.00 ! 0.00 ! 0.00 *
* 2.70 * 4,24 ! 3.63 2.68 ! 1.70 ! 0.00 ! 0.00 ! 0.00 x*
* 2.85 % 2857 1 2.36 1 2.03 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
* 3.00 = 1.96 ! Ll 1 1.41 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =*
KRR KRR R R R R R R Rk Rk ok kR kR kR R Rk kR Rk kR kR kR ok Rk Rk ok kR kR kR Rk Rk Rk kR Rk kX k%X
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JPPS

- OPTION

- CELL

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE1ll1
FLOOD DEPTH/AREA CHARACTERISTICS

WITHOUT OPTION

C8

Simulation from 20-05-1977 to 17-10-1977
************************************************************************

* Flood
¥ depth
¥ (m)

*

* 0.00
¥ 0.156
* 0.30
* 0.45
* 0.60
¥ 0.76
* 0.90
¥ 1.05
¥ 1,20
¥ 1.35
* 1.50
* .65
¥ 1.80
¥ 1.95
* 2.10
* 2.25
¥ 2.40
* 2.55
*® 2:T0
¥ 2.85
* 3.00
*

*

*

*

*

*

*

*

[Tl ST Sty SN

3.15
3.30
3.45
3.60
3.75
3.90
4.05

*
*

* ¥

R I I U S O S Vv VA Vi)

Area

Flooded

OUTPUTS

1977 - AREA WITHIN EMBANKMENTS

(Km2 )

P~

”
-t

0.00

0.00

0.00

! 0.00

! 0.00

26.39
21.94
17.81
14.15
11.02
8.69
6.66
5.10
3.60
2.21
1.19
0.75
0.44
0.31
0.18
0.07
0.00
0.00
0,00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

*****************************************************************t****
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JPPS SOGREAH-HALCROW-LAHMEYER  ~%

MAIN FINDINGS FROM MIKE11l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : WITHOUT OPTION
- CELL : C9
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
*****************************************************ﬂ************t*#***

¥ Flood * Area Flooded (Km2) *
¥ deplh ¥ e e X
¥ (m) * 3 days ! 5 days !10 days !20 days !'40 days !60 days !90 days *
ey e O | [ S b B S , P S T *
* * 1 1 1 1 i ] %
* 0.00 * 47.23 ! 46.57 ' 44.61 ! 39.95 1 27.65 ! 18.46 ! 7.02 %
* 0.15 * 43.63 ! 42.89 ! 40.93 ! 36.44 23.58 ' 14.64 ! 5.50 *
* 0,30 * 39.95 ! 39.22 ' 37.36 ! 32.98 ! 19.32 ' 12.03 ! 4,18 x*
* 0.45 * 36.44 ! 35.74 ' 33.88 ! 29.01 ! 15.17 1 9.57 ! 3.11 x
* 0.60 * 32.96 ! 32.26 ! 30.09 ! 24.94 12.56 ! Tadh 2.26 *
* 0.75 * 29.01 ! 28.20 ! 26.03 ! 20.74 ! 9.94 ! 6.03 ! 1.68 =*
* 0.0 * 24,94 ! 24,13 ! 21.87 ! 16.48 ! 8.11 ¢ 4.70 ! 1.33 %
¥ 1.05 * 20.74 ! 19.88 ! 17.61 ! 13.42 ! 6.29 ! 3.45 ! 0.00 x
¥ 1.20 * 16.48 ! 15.62 ! 14.12 ! 10.81 ! 4,97 ! 2.60 ! 0.00 x
¥ 1.35 * 13.42 ' 12.90 ! 11.51 ! 8.72: 1 3.65 ! 18T 1 0.00 =*
¥ 1.50 * 10.81 !' 10.29 ! 9.21 ! 6.90 ! 2. 77 1 1.47 0.00 =
* 1.65 x 8. T8 | 8.36 ! 7.39 ! 5.41 ! 1< 9% ! 0.00 ! 0.00 *
¥ 1.80 * 6.90 ! 6:.53 ! 5.76 ! 4.09 ! 1.54 ! 0.00 ! 0.00 =
* 1.95 «x 5«41 | 5.15 1 4.44 ! 305 ¥ .20 1 0.00 ! 0.00 =*
¥ 2,10 * 4,09 ! 3.82 3.28 ! 220 0.00 ! 0.00 ! 0.00 =
¥ 2.25 «x 3.05 1 2.88 ! 2,43 ! 1.85 ! 0.00 ! 0.00 ! 0.00 x
¥ 2.40 2520 ! 2508 9 1. 715 ! 1.31 2 0.00 ! 0.00 ! 0.00 =
* 2.55 % 1.65 ! 1.69 1.40 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =*
¥ 2.70 «x 1«31 4 124 1 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
******************#*************************************************t***
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JPPS SOGREAH-HALCROW-LAHMEYER - (,

MAIN FINDINGS FROM MIKE11l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B

- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
K 2K K K K K 3 3K K 3K K K 3K K 3K 3 3k 3k ok ok oK 3k 3K K K 3K o 3K 3 3K 3K 3K 5K ok 3 3 3k ok 3K oK 3K 3K 3K 5K 3K 3K 3K oK %K K K oK kK ok kK ok kK ok Kk ok K Kok K K kX

¥ Flood * Area Flooded (Km2) *
¥ depth ¥---comm o e *
* (m) * 3 days ! 5 days !10 days !20 days !40 days !60 days !90 days *
o IR Vowaasoss T e o R e e P *
* * ! | ' 1 1 ' *
* 0.00 * 338.35 ! 330.52 ! 317.16 ! 271.00 ! 184,51 ! 150.54 ! 108.70 *
* 0.15 * 306.16 ! 298.32 ! 285.08 ! 239.81 ! 156.56 ! 126.10 ! 88.29 *
¥ 0.30 * 274.65 ! 267.14 ! 253.63 ! 208.27 ! 132.08 ! 102.74 ! 69.15 %
¥ 0.45 * 242.18 ! 234.66 ! 221.05 ! 177.64 ! 107.77 ! 82.95 ! b5.52 *
* 0.60 * 210.23 ! 203.23 ! 189.80 ! 148.53 ! 87.74 ! 64.99 ! 34.46 *
* 0.75 * 178.54 ! 171.68 ! 158.77 ! 121.92 ' 68.85 ! 50.76 ! 26.65 *
* 0.90 * 149.42 ! 143.32 ! 131.97 ! 100.34 ! 54,11 ! 31.42 ! 20.97 =*
* 1.05 * 123.84 ! 117.79 ! 107.84 ! 79.30 ! 33.71 ' 25.66 ! 17.19 *
* 1.20 * 99.66 ! 95.18 ! 86.94 ! 54,30 ! 27.58 ! 20.26 ! 13.21 %
¥ 1.35 % 81.35 ! 76.93 ! 60.48 ! 42.62 ! 21.86 ! 16.88 ! 11.18 *
* 1.50 * 57.70 ! 54,17 ! 48.61 ! 34.56 ! 18.07 ' 13.08 ! 1.04 x
* 1.656 * 46.57 ! 42,80 ! 38.12 ! 27.84 ! 13.91 ! 11.17 ! 0.10 *
* 1.80 * 36.77 ! 34.63 ' 31.35 ! 22.90 ! 11.80 ! 1.02 ! 0.00 x
* 1.95 * 30.40 ! 28.26 ! 25.43 ! 18.86 ! 9.88 ! 0. 79 ! 0.00 =
* 2.10 * 24,52 ! 23.12 ! 21.18 ! 16.25 ! 0.86 ! 0.00 ! 0.00 *
* 2.25 * 20.94 ! 19.54 ' 17.85 ! 13,15 ! 0.00 ! 0.00 ! 0.00 x*
* 2.40 * 17.66 ! 16.73 ! 15.43 ! 11.32 ! 0.00 ! 0.00 ! 0.00 x
* 2.66 * 15,27 ' 13.50 ! 12.48 ! 9.46 ! 0.00 ! 0.00 ! 0.00 =
* 2.70 * 12.38 ! 11.64 ! 10.68 ! 0.71 ! 0.00 ! 0500 ' 0.00 =
* 2.85 *x 10.58 ! 9.84 ! 0.86 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =*
* 3.00 «x 0.86 ! 0.7T7 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
R S s T I T s I T T I T IT™™
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- OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKEl1l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

OPTION B

1977 - JAMALPUR

Simulation from 20-05-1977 to 17-10-1977
K 3K oK 5K oK % 5K oK 3K K 5K 3K Ok 3K 3K 3K 5K 3K oK 3K 3K 3 oK 3K K ok 3k oK K ok ok K 3 3K 3K ok ok 3K 3k 3k 5K ok K 3K 3K K K K 3 3K 3K 5k 2K 5K o oK oK oK o K K o K K K K K K K K K

* Flood *
* depth
* (m)

*

o
o
EE B R R

2.856 *

(Km2)

D S

(AREA WITHIN EMBANKMENTS)

Area Flooded
10 days !20 days
________ e ™ b e

!
34.20 ! 29.38
31T v 26.6T
28.45 ! 24.18
256,80 ! 21.74
23.35 ! 19.49
20.96 ! 17.27
18.73 ! 15.48
16.61 ! 1378
14.91 ! 12, 15
1322 | 10.55
11.62 ! 9.24
10.05 ! 8.02

8.83 ! 7. 07

7.66 ! 6.19

6.78 ! 5.47

5.91 ! 4.82

5.25 ! 4.14

4.60 ! 3.45

3.91 ! 0.00

0.00 ! 0.00
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JPPS

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION

- COMMENT

OPTION B

1977 - SHARISABARI (AREA WITHIN EMBANKMENTS )

Simulation from 20-05-1977 to 17-10-1977

******************************************

¥ Flood *

¥ depth *

¥ (m) * 3 days !
R T  J—
* * !

* 0.00 * 19,11 ! 1
* 0.15 * 17.46 ! 1
¥ 0.30 * 15.77 ' 1
¥ 0.45 * 14.03 ' 1
¥ 0.60 *x 12,26 ! 1
¥ 0.75 * 10,47 !

¥ 0.90 * B.71

* 1.056 = 7.00 !

* 1.20 % 5.49 !

* 1.35 * 4,31 !

¥ 1.50 * 3.24 !

* 1.65 * 2.35 1

* 1.80 x* 1.71

* 1.95 =% 1.48 !

¥ 2.10 x* 1.27 1

* 2.25 % l.11 !

* 2.40 «x 0.95 !

* 2.55 * 0.83 !

* 2.70 * Q71 i

¥ 2.85 % 0.59 !

* 3.00 =* 0.00 !

3 3K K ok ok ok ok oK K K K K K ok K kK Kk Kk

0.00

% 2k K % K K 3 o % ok K K %k K K K k K

0.00

Flooded

0.00
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0.00

5.67
4.49
3.38
2.49
1.75
1.53
1431
1.14
0.98
0.86
0.73
0.61
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

********************#**X**t*****
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JPPS

- OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

OPTION B

1977 - MELANDAHA

Simulation from 20-05-1977 to 17-10-1977
R R KRR R R R R R R KR KRR R KRR KRR R KRR KRR Rk kR koo ke kK Rk Rk Rk Xk kxx %

*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
¥
*
*
*
*
*
*
*
*
*

Flood
depth
(m)

0.00
0.15
0.30
0.45
0.60
0.75
0.90
1.05
1.20
1.35
1.50
1.65
1.80
1.95
2,10
2.28
2.40
2.55
2.70
2.85

*

EoBE B S B B A

*

Area

Flooded

(Km2 )

(AREA WITHIN EMBANKMENTS)

7.96
7.09
6.44
5.TT
5.04

5.82
5.09
0.00

8.32
7.42
6.70
6.05
5.34
4.60
0.00
! 0.00

! 0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00

KERERKRERKRKRKERRE KK RKR KRR KK KKK KKK KK KRR KRR KKK KK KRR KRR R KKK KRR KKK KKK KKK E
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JPPS SOGREAH-HALCROW~-LAHMEYER

MAIN FINDINGS FROM MIKE1ll OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B

- COMMENT : 1977 - ISLAMPUR (AREA WITHIN EMBANKMENTS )

Simulation from 20-05-1977 to 17-10-1977
************************************************************#tt*t*tl*3t*

¥ Flood ¥ Area Flooded (Km2) *
B e e e e e Rl *
* (m) * 3 days ! 5 days !10 days !20 days !40 days !60 days '90 days *
Ko i R e T T e | S e e e - %
* * ! ! ! ! ! / *
*x 0.00 * 49.69 ! 49.26 ! 47.94 ' 42.18 ! 34.05 ' 28.70 ! 21.07 *
* 0.15 * 44.28 ! 43.85 ! 42.51 ! 37.30 ! 28.67 ! 23.67 ! 16.25 %
* 0.30 * 39.32 % 38.96 ! 37.52 @ 31.566 ! 23.83 4 18.61 ! 12.b9 *
* 0.45 * 133.54 !¢ 33.18 ' 31.52 ! 26.37 ! 18.73 ¢ 14,31 ! 9.33 %
¥ D.,60 * 28.01 ¢! 27.78 ! 26,25 ) 21.05 ! 14.42 ! 10,94 ! 1.70 =*
¥* 0.75 ¥ 22.59 ! 22.36 ! 20.79 ! 16.19 ! 11..61 6.82 1 0.08 =
* 0.90 % 17.54 ! 170239 ! 16.04 ! 12.56 ! Ti32 A 0.1%1 X 0.0C x*
* 1.056 * 13: 59 ! 13.44 ! 12:42 8.03 ! 0.12 ! 0.04 G.0C =*
¥ 1.20 * 9.04 ! 8.93 ! 8.05 ! 0.20 ! 0.06 ! 0.00 0.0C =*
¥ 1.35 % 6.41 ! 6.30 ! 0.30 ! 0.10 ! 0.01 ! 0.00 ! 0.0C =
* 1.50 * 1 64138 1 0.10 ! 0.03 ! 0.00 ! 0.00 0.00 =
* 1.65 ¥ 0.06 ! 0.04 ! 0.02 ! 0.00 ! 0.00 ! 0.00 0.0C =
* 1.80 = 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 0.0€ *
* 1,95 % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 0.00 =
¥ 2,10 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 0.0C =
* 2.2 % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 0.0C =
¥ 2.40 % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.0C =
* 2.55 % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.0C0 =
Sk 3K K K K oK K % K oK 3 oK oK ok 3k oK 55 3 3K 3K 3K 3K oK 3K oK K K K K KK K KKK K KK K K KRR R R R KR R R KR KRR KRR KRR TR X KX KX XX
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JPPS

- OPTION

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE1ll OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

OPTION B

- COMMENT : 1977 - DEWANGANJ (AREA WITHIN EMBANKMENTS)

Simulation from 20-05-1977 to 17-10-1977
38 3K 3K 3K oK K K 3 K K oK K 3K oK 3 K K 3K 3 oK 3K 3K 3K 3K K K K K K K 3K K K K K K K K K K K K KK K K K K K K KR R R K KKK K KR KRR X KKK K X %

¥ Flood *

¥ depth *

* (m) * 3 days !
e [ '
* * !
* 0,00 * 12.83 !
¥* 0.15 * 11.05 !
* 0.30 =% 9.26 !
* 0.45 x* 7.50 !
* 0.60 % 5.74 |
* 0.75 * 4.55 !
* 0.90 * 3.49 !
*x 1.056 * 2.69 !
x 1.20 * 1.98 !
* 1.3b * 1.45 !
sk 5k ok %k oK oK o 5K K o oK K K K KK X X

Area Flooded

(

! !
12.83 ¢! 12.25 ! 10.69
11.05 ! 10.46 ! 8.90
9.26 ! 8.67 ! T:+15
7:.60 ! 6.91 ! 5.39
5.74 ! 5.25 ! 4.33
4.55 ! 4,19 ! 3.28
3.49 ! 3.16 ! 2.55
2.69 ! 2.45 ! 1.84
1,98 !} 1. 76 0.00
1.45 ! 0.00 ! 0.00
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Km2 )

40 days !60 days !90 days

________ e e e

1 !

8.43 ! 6.44 ! 4.12
6.68 ! 4.97 ! 3.11
5.11 ! 3.91 ! 2.40
4.05 ! 2.97 ! 1.73
3.06 ! 2.26 ! 0.00
2.36 ! 1.63 ! 0.00
1.70 ! 0.00 ! 0.00
0.00 ! 0.00 ! 0.00
0.00 ! 0.00 ! 0.00
0.00 ! 0.00 ! 0.00

*
*
*

*

*
*
*
*
*
*
*
*
*
*
*
*



JPPS

— OPTION

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKEl1l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

OPTION B

1977

- MADERGANJ (AREA WITHIN EMBANKMENTS)

Simulation from 20-05-1977 to 17-10-1977
**********************************************************t********:****

*

L L G B R IR R

Flood
depth
(m)

0.00
0.15
0.30
0.45
0.60
0.75
0.90
1.08
1.20
1..35
1..50
1.65
1.80
1.95
2.10
2. 25
2.40
2.55
2.70
2.85
3.00

ok kR KRR KRR R KRR KRR K KKK K KRR Rk kokk Rk k%

128
118
108
96
84

48
38
31
23
18
13
9
6
5
3
2
1
1
0

L B R B R R R R R R R A

Tk
59.

.11
«51
.07
.24
.05
26
07
.38
.68
.04
.93
« 25
17
.74
.78
+15
.75
79
«35
.08
.86

125.70
116.10
10656.13
93.30
81.16
68.37
56.39
45.70
36.74
29.10
22.33
16.64
12.17
8.74
6.16
4.53
3.40
1.59
1.22
0.96
0.77

Area

0.00

Flooded

' 0‘00
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(Km2)

! 0.00

57.15
47.04
37.40
29.41
21,91
16.78
12.07
8.92
+03
11
.75
« 37
<02
0.79
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Ll i =S >

KRR KKK AK KKKk kK kkkokK KKK K KX KK

OO0 O0OOO0OO OO M.t

10

.00
kxxkx

*
*
*

*

*
*
%
*
*
*
*
*
*
*
*
*
*
*
*
*
x
*
*
*
*
*
*



Simulation from

JPPS

SOGREAH-HALCROW-LAHMEYER 2

MAIN FINDINGS FROM MIKE11l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION OPTION B
- CELL Cl
- COMMENT 1977 - AREA WITHIN EMBANKMENTS

20=06-1977 teo 17-10-1977

% 3K ok K oK K K K 3k koK oK K K K K K R Rk R KK R KK KR R KRR kR R koK Rk Rk ok Rk kKR kR Rk kokkkk Kk RK KRR KK KRKKER K KX

*
*
*

*

*
*
*
*
*
*
*
*
¥
*
*
*
*
*
*
*
*
*
*
*

Flood
depth
(m)

0.00
0.15
0.30
0.45
0.60
075
0.90
1.05
1.20
1.35
1.50
1.65
1.80
1.95
2.10
2.25
2.40

*

*

LR B B B

*

Area Flooded

(Km2)

:
!
44.05 ! 34.97
38.45 ! 29.75
33.23 ' 25.20
28.20 ! 20.70
23,70 ¥ 17.43
19.55 ' 14,25
16: 37 ¢t 1175
13.39 ! 9.29
10.93 ! T7.29
8.60 ! 5.32
6.63 ! 4.21
4.91 ! 3.16
3.86 ! 2.44
2.90 ! 1.74
2,20 ! 1.21
1.55 ! 0.00
1.04 ! 0.00
0.00 ! 0.00

'40 days !60 days !90 days

! 1 !

! 1 |

' 18.07 ! 13.71 ! 9.13
! 14.89 ! 11.26 ! 7.16
! 12.24 ! 8.87 ! 5.19
; 9.78 ! 6.90 ! 4.14
! 7,69 ! 6.05 ! 3.09
! 5.72 ! 4.00 ! 2.39
! 4.42 ! 3.00 ! 1.69
! 3.37 ! 2.30 ! 1.18
! 2.58 ! 1.62 ! 0.00
' 1.88 ! 1.11 ! 0.00
! 1.32 ! 0.00 ! 0.00
! 0.00 ! 0.00 ! 0.00
! 0.00 ! 0.00 ! 0.00
! 0.00 ! 0.00 ! 0.00
! 0.00 ! 0.00 ! 0.00
! 0.00 ! 0.00 ! 0.00
! 0.00 ! 0.00 ! 0.00
! 0.00 ! 0.00 ! 0.00

EREE KKK IR KKK KRR KK R KRR KRR KK KRR KRR R KRR KRR R R KRR R KKK AR KRR KRR KRRk KRR R Kk F Rk Ek
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JPPS SOGREAH-HALCROW-LAHMEYER L &

MAIN FINDINGS FROM MIKE1ll OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B
- CELL - o)
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
3K 3 ok K oK o K oK 3K 3K K 3K K 3K K 3K K 2K 3K 33K 3K K 5K 3K K 3K 3K 3 3K 3K 3K 3K K oK 3 3K K oK oK oK ok 3K K KK ok 3 K 3K K 3K K oK K oK 3K oK R K K R KK K K X

¥ Flood x Area Flooded (Km2) *
¥ depth Koo oo eee o x
¥ (m) * 3 days ! 5 days !10 days !20 days '40 days !60 days !90 days *
Femmm K e — e - ——————— e R e R *
* * | ! 1 ! ! ' *
* 0.00 * 42.02 ' 40.94 ! 39.71 ! 34,73 ! 20.96 ! 16.07 ' 10.50 *
¥ 015 % 3971 % 38.63 ¥ 3F.12 't F1.61 ¢ 16.81 » 13.29 8.25 *
* 0.30 * 37.12 ! 35.72 ! 34.13 ! 28.00 ! 14.03 ' 10.65 ! 6.27 %
* 0.456 * 34,13 ' 32.73 ! 30.89 ! 24.28 ' 11.25 ! 8.40 ! 4.84 *
* 0.60 * 30.89 ' 29.20 ' 27.28 ! 20.13 ! 9.00 ! 6«87 ! 3.61 *
* 0,76 %= 27,28 ! 25,59 ! 23.45 16.25 ! 6.75 ! 4.93 ! 2.79 *
* 0,80 * 23.45 ¥ 21.51 % 19,30 YV 13.47 1 5.31 ! 3.66 ! 2.12 *
* 1.05 * 19.30 ' 17.36 ! 15.70 ! 10.80 ! 3.88 ! 2.85 ! 1.72 =
* 1.20 * 15,70 ! 14.40 ! 12.92 ! 8.55 ! 3.06 ! 2.14 ! 1.36 *
¥ 1.356 * 12.92 ! 11.62 ! 1033 ! 6.46 ! 2,256 ! 1.74 1.10 *
* 1.50 * 10.35 ! 9.30 ! 8.10 ! 5.03 ! 1.85 1! 1.38 ! 0.87 *
* 1,65 % 8.10 ! 7.05 ! 6.18 ! 3.72 1 1.45 ! 1.12 ! 0.00 *
¥ 1.80 * 6.18 ! .51 2 4.74 ! 2.90 ! 1:19 i 0.88 ! 0.00 =
¥ 1.95 * 4.74 ! 4.07 ! 3:65 1 2.17 ! 0.93 ! 0.70 ! 0.00 =
¥ 2.10 * 3.+556 U 3«17 2 2.74 ! LoTT: | 0.75 ! 0.00 ! 0.00 =
¥ 2,25 * 2.74 | 2.36 ! 2.09 ! 1.40 ! 0.00 ! 0.00 ! 0.00 =
¥ 2.40 * 2.09 ! 1.90 ! 1.69 ! 1.14 ! 0.00 ! 0.00 ! 0.00 =*
* 2.55 % 1.69 ! .50 1 1,356 ! 0.89 ! 0.00 ! 0.00 ! 0.00 +*
¥ 2.70 * 1.35 ! 1..22 ¢ 1.09 ! 0.7 ) 0.00 ! 0.00 ! 0.00 =*
* 2.85 % 1.09 ! 0.96 ! 0.86 ! 0.00 ! 0.00 ! 0.00 ! 0.00 #
¥ 3.00 * 0.86 ! s W i 0.00 ! 0.00 ! 0.00 ! 000 ! 0.00 =
% 3k 3 33K ok 3k 3k ok 3k oK 3k ok K K K K K K K K K KK R KK KK Kk Kk Rk kR ok Rk ok K K K ok kKK Kk Rk kK kK Rk kKK kKK kK Xk X% %
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JPPS SOGREAH-HALCROW-LAHMEYER L

MAIN FINDINGS FROM MIKEl1ll OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B
- CELL : €3
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
KKK KRR KR KRR R R R KRR KK KRR KR KRR KKK KKK KKK KKK KKK KKK KKK KRR R KRR KRR KRR R KRR T %

¥ Flood * Area Flooded (Km2) *
* depth ¥-—=——————————me e e e e e e ——————— =
¥ (m) * 3 days ! 5 days !10 days !20 days !40 days !60 days !90 days *
P Wirm e iy | R s e i e e e *
* * ! ! ! ! ! ! *
* 0.00 * 90.99 ' 87.95 ! 83.90 ! T71.96 ! 47.71 ! 40.29 ! 31.62 *
* 0.15 * 83.39 ! 80.35 ! 76.54 ! 65.09 ! 42 .08 ! 35.94 ! 27.57 %
* 0.30 * 76.08 ' 173.33 ' 69.67 ! 58.83 ' 37.39 ! 31.62 ! 23.52 %
* 0.45 * 69.21 ! 66.46 ! 62,97 ! 52.62 ' 33.056 ! 27.57T ' 20.82 =
* 0,60 * 62.56 ! 60.08 ! 56.76 ! 46.96 ! 28.92 ! 23.52 ! 18.13 *
* 0.7 * 56.350 ! 53.87 ! 50.71 ! 41.33 ! 24.87 ! 20.82 ! 16.18 =
* 0.90 *x 50.33 ! 48.08 ! 45.08 ! 36.81 ! 21.72 ! 18.13 ! 14.23 *
* 1.06 * 44.71 ! 42.46 ! 39.71 1 32.47 ! 19.03 ! 16.18 ! 12.77 %
* 1,20 * 39.42 ! 37.68 ! 35,37 ! 28.38 ' 16.83 ! 14.23 ! 11.34 %
¥ 1,35 % 3J5. 08 ! 33.34 1 31.08 ! 24.33 ! 14.88 ! 12 TT ! 9.80 =*
* 1,50 * 30.81 ' 29.19 ! 27.03 t+ 21.36 ! 13.24 ' 11.34 ! 0.00 =
¥ 1.66 * 26.76 ! 25.14 ! 23.186 ! 18.67 ! 1181 ! 9.80 ! 0.00 =
* 1.80 * 22.98 ! 21.90 ! 20.47 ! 16.57 ! 10.31 ! 0.00 ! 0.00 =
* 1,95 * 20.29 ' 19.21 ! 17.87 ! 14.62 ! 8.77 ! 0.00 ! 0.00 x
* 2.10 *x 17.74 ! 16.96 ! 1592 13.05 ! 0.00 ! 0.00 ! 0.00 =*
*¥* 2.256 * 15.79 ! 15.01 2 14.00 ! 13:.82 ! 0.00 ! 0.00 ! 0.00 *
* 2,40 * 13.91 ! 18:34 ! 1257 !} 1011 ! 0.00 ! 0.00 ! 0.00 =
* 2,556 * 12.48 ! 11.91 ' 11.14 ! 8.56 ! 0.00 ! 0.00 ! 0.00 =
* 2,70 * 11.03 ! 10.42 ! 9.59 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =*
* 2,85 % 9.49 ! 8.87 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
% 3K 3K 3K 3 3 3k ok ok ok ok oK oK oK K % 3 3K 3K K 5K oK K K 3K 3K 3 3K 3k 3 3 K ok ok o oK K K 3k 3k Ok ok ok ok o kO 3K 3k ok ok o oK 3K o ok ok 3K oK K K K K % K K XK X XK
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JPPS

- OPTION

- CELL

- COMMENT

SOGREAH-HALCROW-LAHMEYER

MATN FINDINGS FROM MIKE11l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

OPTION B

Cc4

Simulation from 20-05-1977 to 17-10-1977
************************************************************************
*
*
*
*

*
*
B
*
*
*
*
*
X
~
*
*
*
*
*
*
*
*
*
*

*

Flood
depth
(m)

0.00
0.15
0.30
0.45
0.60
0.75
0.90
1.05
1.20
1.35
1.50
1.65
1.80
195
2.10
2.25
2.40
2,66

L B B R B SK R B B B R I N

0.09

12.23
8.92
5,89
3.99
2.27
1.26
0.36
0.25
0.14
0.09

Area Flooded
10 days !20 days
________ N o i s i

1
52.37 ! 49,11
48.61 ! 44.41
43.70 ! 39.09
38.38 ! 32.93
32,03  26.21
2632 U 2042
19.76 ' 15.44
14.77 ' 11.34
10.90 ! 8.04

T+59 1 5.38

5.13 ! 3.48

3.23 ! 2.00

1.86 ! 0.99

0.85 ! 0.33

0.32 1 0.22

0.20 ! 0.13

0.12 | 0.08

0.00 ! 0.00

(

1977 - AREA WITHIN EMBANKMENTS

Km2)

40 days

42 .64
37.31
30.69
23.98
18.176
13.77
10.24
6.93
4.75
2.85
1.66
0.65
0.30
0.18
0.11
0.00
0.00
0.00

!
!
f
!
!
I
!
1
!
!
!
:
!
f
!
1
1
1
1
!

60 days !90 days
________ e =
1
34.72 ' 23.08
28.00 ! 18.09
21.75 ! 13.11
16.77 ! 9.80
12,23 ! 6.49
8.92 ! 4.50
5.89 ! 2.60
3.99 ! 1.53
2.27 ! 0.51
1.26 ! 0.28
0.36 ! 0.17
0.25 ! 0.10
0.14 ! 0.00
0.09 ! 0.00
0.00 ! 0.00
0.00 ! 0.00
0.00 ! 0.00
0.00 ! 0.00
XEkxXx

3 2% 3 3k oK 3 3 3K % 3 5k 3 3k 3K % 3k 5K 3K 3 3k ok 3 5k % 5K 5k ok 3k 3k ok 3k 3K 3K 3 3k 5k % 3k 3K 3k 3k % 5k ok 3K 3k 3K 3K ok ok 5k % 5K % 3K ok ok ok ok ROk K Kk X
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JPPS SOGREAH-HALCROW-LAHMEYER 2 Cﬂ

MAIN FINDINGS FROM MIKE11l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B
- CELL : €5
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
% 3% % 3% % 3 3% % %K % 3% 5k % 3%k % 5 3 3k oK 3 ok ok 3k 3 ok 3 3k ok % 3 5 5 % 3k 3k 3k ok 5k 5k 3k 3k 5k % 3K 3k 3k 5k 3 3 3k 2k ke 3k 3 3k K ok K K K K K Kk K kKK X X

* Flood * Area Flooded (Km2) X
¥ depth *¥--—----»———r————————— e ————— *
¥ (m) * 3 days ! 5 days !10 days !20 days !40 days !60 days !90 days *
. O A e | [ | P —— | P e ——— ! -------- | [P — | (R . *
* * 1 1 1 ] 1 1 *
* 0.00 * 20,17 ' 19.50 ! 18.82 ! 13.98 ! 4,85 ! 2467 » 0.62 x*
* 0.15 * 17.64 ! 16.95 ! 16.25 ! L1 .32 7 3.156 ! 1«67 2 0.27 *
* 0.30 * 15.03 ! 14.33 ! 1363 ! 8.56 ! 2.01 ! QnL'TLE 4 0.08 *
* 0.45 * 12.41 ! 11.69 ! 10.96 ! 6.09 ! 0.90 ! Q.37 4 0.03 *
¥ 0.60 * 9.67 ! 8.93 ! 8.20 ! 4.39 ! 0,50 2 0.10 ! 0.00 *
* 0.75 6.91 ! 631 ! 5.86 ! 2.82 ! 0.16 ! 0.04 ! 0.00 *
* 0.90 % 5.07 ! 4.62 ! 4., 1% 1 3 = 1 0.06 ! 0.00 ! 0.00 =
* 1.056 * 8.38 1 29T ! 2.6T 1 0.76 ! 0.01 ! 0.00 ! 0.00 x*
¥ 1.20 * 216! ! 1.86 ! 187 2 0.41 0.00 ! 0.00 ! 0.00 *
* 1.35 «* 1.05 ! 0.81 ! 0.71 ¢ 0.16¢ ¢ 0.00 ! 0.00 ! 0.00 =
* 1.50 * 0.55 ! 0.46 ! 03T 8 0.05 ! 0.00 ! 0.00 ! 0.00 x*
* 1.656 * 0.20 ! 011 ¢ 0.10 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
* 1.80 * 0.07 ! 0.086 ! 0.04 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
* 1.95 % 0.01 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =*
¥ 2,10 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
*x 2,256 *% 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
¥ 2.40 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
* 2.55 % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
* 2.70 % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 *
* 2.86 % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
33K 3K K oK 3 oK 3 3K 3 3K 3 oK K 3K 3 3K 3K 3 3K oK 3K K oK 3 3K 3K K 3K 3 ok K 3K oK oK 3 3K oK 3K oK 3K 3K K 3K 3K oK 3K 3K 3K oK 3K 3K K 3 3 K 3K 3K % oK 3K K 3K 3 oK oK K 3 K K % K
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JPPS SOGREAH-HALCROW-LAHMEYER ~ 4 () )

MAIN FINDINGS FROM MIKEl11l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B
- CELL : C6
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
sk 3k %k 3k 3k 3 % 3K 3k 3k 3k 3k 5k 3k ok 3k 3 3 3 3 oK 3k K ok A K ok Kk ok K KK K Kk K K K KKK R K K KKK KK KKK K KR KR KK KR X Rk KRRk Kk K ¥

* Flood * Area Flooded (Km2) *
¥ QEPlE Formommmm e e i e e e it e e i o *
¥ (m) % 3 days ! 5 days !10 days !20 days !40 days !60 days '90 days *
Poessrnnans P s i | s oo A A [ [FOREE SR %
* * ' 1 1 ! 1 ' *
¥* 0.00 * 10.07 ! 9.84 ! 9.38 ! 7.01 ! 3.68 ! 3.09 ! 2.51
* 0.156 * 8.36 ! 8.12 ! 7.66 ! 5.61 1 2.70 ! 2423 ! 1.84 x
¥ 0.30 * 6.:.T73 1o 6:55 ! 61T 4,27 1 1:.97 4 1.589 1.20 *
* 0.45 * 5:33 ! .15 ! 4,77 ! 3.29 ! 1.33 ! 1:.05 ! 0.85 *
¥* 0.60 * 4.07 ! 3.94 1 3.68 ! 2.35 ! 091 ! 0.71 0.51 *
* 0.75 * 3.09 ! 2.98 1! 290 1 I . 0.58 ! 0.43 ' 0.33 *
* 0.90 x 2,23 ! 2.14 1 1.9% 4§ ko212 1 0.36 ! 026 ! 0.00 =
¥ 1.086 % 1.59 ! 1.50 ! 1.33 @ 0.78 ! 0.00 ! 0.00 ! 0.00 *
¥ 1.20 * .05 1 1.00 ! 0.91 ! 0.47 ! 0.00 ! 0.00 0.00 =*
¥ 1.3 * QuTd o 067 1 0.58 ! 0.29 ! 0.00 ! 0.00 0.00 =
¥ 1.50 % 0.43 ! 0.41 ! 0.36 ! 0.00 ! 0.00 ! 0.00 0.00 *
* 1.656 * 0.26 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 0.00 *
3k oK oK 3K oK oKk oK KoK K K oK K oK K K KK KK KK K 3K KK K K KK K K KKK KKK R KKK K KKK KKK KK KKK KKK x x KRR TR K £ %
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JPPS SOGREAH-HALCROW-LAHMEYER '{:{. :

MAIN FINDINGS FROM MIKE1l1l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B
- CELL BT
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
sk 3k ok 3k 3k 3k 3k K o 3k ok K ok ok 3K K oK K K K K o K K ok 3K 3K 3 3 3k 3k K 3k 3k 3k 3k 3k 3k 3 3k ok ok ok ok ok R ok Kk ok Kk R R OR KR KR KK R KX R R Rk X K E % X

¥ Flood * Area Flooded (Km2) *
¥ depth F—rmo—mm——ee e e e e e e e e e e e e e o e ey e —*
* (m) * 3 days ! 5 days !10 days !20 days !40 days !'60 days !90 days *
mm e e e e——_——————— e — = | == |- = e = = e = = *
* * ! ! ! ! ! ! *
¥ 0,00 * 33.06 ' 33.06 ' 32.60 ! 31.22 ' 28.87 t 25.66 ! 19.90 *
0,15 *® 31.54 ! 3t.54 ! 31.01 ' 29,63 ! 26.04 ! 22.61 ! 16.61 *
¥ 0,30 % 29.95 ! 29.95 ¢ 29,25 ! 26,79 ! 23.06 ! 19,22 ! 13.90 ¥
* 0,45 * 27.36 ! 27.36 ! 26.42 ! 23:96 ¢! 19.68 ! 16.07 ! 11.22 *
* 0.60 * 24,53 ! 24,583 ! 23:51 ' 20.688 ! 16.43 ! 13.36 ! 0.00 =
x 0.75 % 21.25 ' 21.26 ! 20.13 % 17.20 ¢ 13.72 ! 10.7L ! 0.00 =
* 0.90 *x 17.87 ! 17.87 ! 16.79 ! 14.45 ! 11.05 ! 0.00 ! 0.00 =
* 1.05 * 14.99 ' 14.99 ! 14.08 ! 11.74 ! 0.00 ! 0.00 ! 0.00 =
* 1,20 * 12.28 ! 12.28 ' 11.39 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =*
* 1.35 «x 9.70 ! 9.70 ! 0.00 ! 0.00 ! 0.00 ! 0500 ! 0.00 =
KH KKK KK KR K KRR KR KK R KKK KRR KKK R KKK KRR KR KKK KR KRR KRR KRR Rk kR Rk KRRk R R Rk Xk XTI X * X
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JPPS SOGREAH-HALCROW-LAHMEYER "3 CN

~S_

MAIN FINDINGS FROM MIKE11l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B
- CELL : C8
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 20-05-1977 to 17-10-1977
************************************************************************

¥ Flood ¥ Area Flooded (Km2) =
* depth *¥--==------————— e m s — S m s ——— s e — e *
x (m) * 3 days ! 5 days !10 days !'20 days !40 days !60 days !90 days *
G P R — b R —— e = e o e = = ! ———————— e —————— '! ________ |l me—memae—- x
* * 1 1 l ! ! ! *x
* 0.00 * 26.39 ! 25.50 ! 24.31 ! 17.56 ! 9.62 ! 7+19 1 5.41 =
* 0.15 * 21.94 ! 21.05 ! 19.86 ! 13.90 ! 7.29 ! 5.62 ! 3.88 =*
¥ 0.30 * 17.81 ! 17,0 ! 16.10 ' 10.86 ! b.T2 ! 4,07 o 2.49 *
* 0.45 * 14.15 ! 13.41 ! 12.44 ! 8.53 1 4,16 ! 2:67 ) 1.28 =
¥* 0.60 *x 11.02 ! 10.55 ! 9.93 ! 6.56 ! 276 1.34 ! 0.84 =
x 0.75 * 8.69 ! 8,22 ! 7.60 ! 4.99 ! .87 2 0.90 ! 0.46 *
* 0.90 * 6.66 ! 6.306 ! 5:93 ! 2,61 | 0.93 ! 0.48 ! 0.33 *x
* 1.05 * 5.10 ! 4,79 ! 4.37 ! 2:11 ! 0.49 ! D35 I 0.00 =
* 1.20 * 3.60 ! 3.32 ! 2.95 ! 1.16 ! 0.36 ! 0.00 ! 0.00 =
* 1.35 * 221 1.93 ! 1.56 ! 0.72 ! 0.00 ! 0.00 ! 0.00 =
* 1.50 = 1ol 1 Leed-L. 2 0..99 ! 0.43 ! 0.00 ! 0.00 ! 0.00 =
* 1.65 * 0.756 ! 0867 ! .50 ! 0.30 ! 0.00 ! 0.00 ! 0.00 =*
* 1.80 =% 0.44 ! 0.41 ! 0.38 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =*
* 1.95 % 0.31 1 0.28 ! 0.26 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
3K 5K 3K 3K oK 3K 3K 3 3 3K 3k ok 3k 3 3k 3k ok oK ok oK 3K 3K 3K ko 5K 3K 3K K K K K K K K K K K K R Kk K KKK KK KKK KRR R KK KRR KRRk R Rk X KKK
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Simulation from 20-

JP

PS

SOGREAH-HALCROW-LAFL",

MAIN FINDINGS FROM MIKE11l OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION OPTION B
- CELL c9
- COMMENT 1977

- AREA WITHIN EMBANKMENTS

05-1977 to 17-10-1977

YER

-
2.

=

£

********************************************************************3***
Flooded

*
*

* *

* O H K H K O X K

*************************************************************#******!*t

Flood
depth
(m)

0.00
0.15
0.30
0.45
0.60
0.75
0.90
1.05

X
%

*
*
*
*
*
Ed
*
*
*
*

¥*

1.86

1.86

Area

1.81

!

AN4-Apx.D-121

0.00

(

Km2)

!
!
1
1
!
!
!
!

COoOOoOFHFMNMWHREDM

.94
.62
39
.54
.79
.00
.00
.00

*
*
*

»*

*x
*
*
*
*
*
*
*
*
*

Lﬂ?



‘D)

HYDROGRAPH OF CELL REPRESENTATIVE CALCULATION POINT

With Option B (1977,1980,1987,1988,198%9)
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MAX. WATER LEVEL OF REPRESENTATIVE CELL CALCULATION POINTS
(WITH OPTION B)

P2 080282038033223322282288028022 0883338282028 2808 0838t 00eieetiseisesitsasstiseistsistssts
x Name of ¥ Calculation Paint ¥

t Cell

X

e e M o P W M M W M M M W M W W M W

KRR KRR KRR R RN AKX RRARIRIRRNRK

 IE—— E SR

¥River namex

R3
CHATAL_S
JHENAI

R2

e s s M M M M B e

DADBHANGA®
RS

%
T
1
R1 :
¥

DADBHANGA®
t

DADBHANGA*
X %

»

S O M M M M M M M W WM W W W W W W W

17.41

16.17

16.25

18.16

16.24

17.36

16.66

17.64

16.77

16,80

18.39

16.40

17.47

T OS5 e G e Ui e i Sm e R e e me e e

1967

16,18

16.16

16.17

17.6%

16,50

16.53

18,20

16.58

17.7%
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1

i
I
|
I
|
I
I
I
I
I
I
I
I
I
I
i
I
|
i
I

: ]

!
!
I
I
|
I
I
I
I
|
I
I
I
!
I
I
I
I
|
I

MAXIMUM CELL WATER LEVEL m[ Average =
--------- t Maximum *

LKL m(PWD)2

16.19
16.18

16.73

18.23

I

|

I

I

|

I

|

1
L17.60
I

I

I

I

|

|

!

! 16.52
|

I

17.5%

L=2]
=
o
L R T S T T DR D

SRR Ry i R e e e ieect iRttt etete sy



17.00 =
16.50 -—i
16.00 —]
15.50 =
15.00 —'i
14.50 — -
14.00 —]

13.50 —

1877

RS 5.500
WATER LEVEL. meter l

| LU

o

UL L A L A A

L

L1l

g

CHATAL S 2.000
WATER LEVEL. meter

16.50

16.00

15.50

8

innnmEmm

1877

T

ocT

JHENAL 22.000
—— WATER LEVEL. mater

]

8 g

oo beo e

15.50

z 3
g 8

&
1

R

JUN JuL AUG SEP oCcT
1877
OPTION B
:EE;; 1“'\'r I\‘I ‘::: Structures opened from 1st June to 30th June
1977
MIKE 11

DATAFILE :JPPOB1.RDF BOUNDARY FILE : JPOB1F77.BSF Do o
RESULT FILE : 77JPOB1F.RRF CALCULATED : 9-0CT-1892, 10:17
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R2 11.000
WATER LEVEL. meter

L0 AL LA LA LA LLARA AR |

-

177
80.200
\]N'ATEH LEVEL. meter | [
17.00 = : E
16.50 —; E—
16.00 — - AT E
15.00 — v A s : X T S =
= : o \ F SE
T E= SO / _,/'/ -~ E
14.00 —; 1 i._
1850 — he oo g_
[ I ! o ]
JUN L AUG SEP o%T
1877
A5 4.000
\lW\TEH LEVEL. meter | l
== e o L—
T« L [N A A =
m.m—:'---- . —
15.80 —| g /k\/ v =
15.80 — Y % - é |;_—
75-‘0 —_' e \—-’F/ . ‘\ _— '_
15.20 j zit a_,/"_’._._-_‘\\‘_/—.——\\*r:—
15.00 = G 7 (e E
14.80 =" : =
14.80 — -~ = r—
Jur ! AL AUG SEE 2T
1877
OFTION B
s w M c Structures opened from 1st June to 30th June
1977
MIKE 11
DATAFILE :JPPOB1.RDF BOUNDARY FILE : JPOB1F77.BSF

RESULT FILE : 77JPOB1F.RRF

CALCULATED : 9-0CT-1992, 10:17
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Al 2500
—— WATER LEVEL. meter L 1
1

18.60 —
18.40 ——
18.20 —
18.00 —
17.80 —_
1760 —_l_
17.40 —¢-
1720 —_"’“-,

17.00 — \‘ 7
- '

ENRSRRRNRARERARARE!

16.80 —
[

JunN
1977

20.200
WATER LEVEL. meter
|

8

18.00
17.50
17.00

16.50

bbby

16.00
15.50 N A
15.00

14.50 = ff

L

f'/’
\%

AL L L L A A R

i) JUL
1977

DADBHANGA 2.200
WATER LEVEL. meter
|

SEP

g

18.20 —

18.00 s easan s a1 oy e B 8 T e TR T T
17.80 j

17.60
17.40
17.20
17.00
16.80
16.60
18.40

)

SERRNASRIRIARAEREL

18.20

1877

8

OPTION B
Structures opened from 1st June to 30th June
1977

SWMC

DATAFILE  : JPPOB1.RDF
RESULT FILE : 77JPOB1F.RRF

BOUNDARY FILE : JPOB1F77.BSF
CALCULATED : 9-0CT -1892, 10:17

MIKE 11
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A3 5.500
WATER LEVEL. meter

W

17.00 = --

|

16.50 —

|

18.00 —} -~

15.50 —

e =

1

14.00 — -

YOS = vie s sy

1]|ﬁr]nn]1||||rrr1|1||r[m1|||rr[r1

1880

CHATAL S 2.000
WATER LEVEL. meter

|
17.00 :
16.50
16.00
15.50
15.00
14,50
14.00
18.50
13.00 —

12.50 éu/—/

o

I]IIIr|IIIl[{r11|1|IIFIII1|IIII|T11][|II]|IITI]11

1880

JHENAI 22.000

WATER LEVEL. meter

JuL ALIG

17.50
17.00 — '
TB.&U_; ......,. ..........

[LL

e e
15.50"3
15.00 = -
14.50 —
TS AP S

R LS S
18.00

|

|

|

T

)

11ITIIHI[l(ml”]rTFI[H1ITFIII|11FI|IHT|IIII

12.50

SEP

SWMC

OPTION B
Structures opened from 1st June to 30th June
1980

DATAFILE :JPPOB1.RDF
RESULT FILE : 80JPOB1F.RRF

BOUNDARY FILE : JPOB1F80.BSF
CALCULATED :10-0CT -19892, 15:18

MIKE 11
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W
M

A2 11.000
WATER LEVEL. meter
18.50 — l =
18.00 —i =
1750 3 T IS -
7003 //\W/// ' e =
1650 _g ; = = (g = //11\ ;_
= / eSS S =
16.00 —--___' / o=
15.50 ‘,—‘i / \,E
et WY =
:rx_.//r’\"'/ h=
JUN JuL AUG SEP
1880
DADEHANGA  50.200
WATER LEVEL. meter
17.00 — L t if
16.50 —E . X
o _E ) (//—\ \\‘ E
é /f\\w/ J \
15.50 E‘. A 4 . 3 N\
15.00 = - \ £ A\
150 3 ;"/ S, N e
= f e b
14,00 4 5
= / :
1950 imeecad?
13.00 :”""f| — .
| {
1880 S S AUG SEP !
RS 4.000
WATER LEVEL. meler
1880
|
OPTION B |
s w M c Structures opened from 1st June to 30th June |
1880
MIKE 11
DATAFILE :JPPOB1.RDF BOUNDARY FILE : JPOB1F80.BSF v e
RESULT FILE : 80JPOB1F.RRF CALCULATED : 10-0OCT —1982, 15:18
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R1 500
WATER LEVEL. meter
= : =
18,50 — =
18.00 — -
= A E
1690 - — =
= s : =
18.00 — y’/////,f—uw____-aﬂ =
- ¥ s =
= — — e
17.00 — 3 s e a%i S |
E\ / ! \E
18.50 — : E
16.00 E L r . 2 . ‘E_
JUN JuL AUG SEP
1980
DADBHANGA 20.200
WATEHR LEVEL. meter "
1 | i
= =
— =
17.50 — =3
17.00 —:_"—- - =
16.50 _____: . . - /\ é—
= : g E
16.00 —4 = N = -
B3 rss ARG A g =
= r M._._-/ '\“_‘—H_r//—'_'_"‘-\-\ : E=
15.00 _: . R B = o "\.\‘ :_._"
14,50 —3 .
14.00 — ! =
i I
Ju JuL AL SEP

1880

2.200
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DATAFILE :JPPOB1.RDF
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BOUNDARY FILE : JPOB1F80.BSF
CALCULATED :10-0CT -1992, 15:18
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OPTION B
Structures opened from 1st June to 30th June
1987

DATAFILE :JPPOB1.RDF
RESULT FILE : 87JPOB1F.RRF

BOUNDARY FILE : JPOB1F87.BSF
CALCULATED : 12-0CT -1982, 17:23

MIKE 11
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OPTION B
Structures opened from 1st June to 30th June
1987

DATAFILE :JPPOB1.RDF
RESULT FILE : 87JPOB1F.RRF

MIKE 11
BOUNDARY FILE : JPOB1F87.BSF

CALCULATED :12-0CT 1992, 17:23
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DATAFILE :JPPOB1.RDF BOUNDARY FILE : JPOB1F88.BSF g1
RESULT FILE : 88JPOB1F.RRF CALCULATED :13-0CT-1992, 19:44
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OPTION B
Structures opened from 1st June to 30th June
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DATA FILE

: JPPOB1.RDF

RESULT FILE : 88JPOB1F.RRF

BOUNDARY FILE : JPOB1F88.BSF
CALCULATED :13-0CT-1982, 19:44
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OPTION B
Structures opened from 1st June to 30th June
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DATAFILE : JPPOB1.RDF
RESULT FILE : 88JPOB1F.RRF

BOUNDARY FILE : JPOB1F88.BSF
CALCULATED : 13— 0OCT - 19892, 19:44
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DATAFILE : JPPOB1.RDF BOUNDARY FILE : JPOB1F89.BSF e
RESULT FILE :89JPOB1F.RRF CALCULATED : 12-0OCT-1992, 21:12
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AN4-Apx.D-137



A 2.500
WATER LEVEL. meter
|
18.60 =
—
16.40 =
18.20 — -
18.00 —
—
17.80 N
17.80 b
17.40
17.20 e
17.00 e t
f I
Jun JUL AUG SEP
1989
DADBHANGA 20.200
WATER LEVEL. meter 1
: =
1750.== E_
17.00 = ' =
= — E
18:50 — i =
1E-D° __‘: - e Sy x5 i gaiw ﬁ—/—'_—a_._,_____\__‘_ —_—
15.50 T__ /""‘-\_w/\u - \'\n...__,__-—/ E
= = . =
15.00 — .xﬁd =
1a50 = =
14.00 éé_ i =
F .~ I B
JUmN JuL ALG SEP
19688
DADEHANGA E.200
WATER LEVEL. meter J
18.00 : —
VARl t:-
7 80— o : —
17:80 — ! T ’"“\,_‘ .
17.40 —¢ »a . v P ~c E . . :_

e G SRR : sl b W e

16.80 —]
It oo T T s e e e e R e P S e s T e S e Pt AT S G -
P W LI — o A e N A S R A R s A srraaie
A ¥ A SIS IO SN VU—— . E
18.00 [ !
JUN JuL AUG SEP
1888
OFTION B
S w M c Structures opened from 1st June to 30th June
1989
MIKE 11
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ANNEX 4

APPENDIX

D4 UTILITY OF JHENAI/CHATAL

OPTION B (WITHOUT JHENAI/CHATAL OUTLET)

U/S & D/S Water Level With Discharge at Structure for 1977
(Structures opened from 1st - 30th June)
U/S & D/S Water Level With Discharge at Structure for 1988
(Structures opened from 1st - 30th June)

OPTION B (WITH JHENAI/CHATAL OUTLET)

U/S & D/S Water Level With Discharge at Structure for 1977
(Structures opened from 1st - 30th June)
U/S & D/S Water Level With Discharge at Structure for 1988
(Structures opened from 1st - 30th June)

OPTION B (WITH JHENAI/CHATAL OUTLET)

U/S & D/S Water Level With Discharge at Structure for 1977
(Structures Closed Rainfall Only)

U/S & D/S Water Level With Discharge at Structure for 1988
(Structures Closed Rainfall Only)

OPTION B (WITHOUT JHENAI/CHATAL OUTLET)

Hydrograph of Cells Representative Points for 1877 & 1988
(Structures opened from 1st - 30th June)

TABLE OF FLOOD-DEPTH-AREA CHARACTERISTIC
(WITHOUT JHENAI/CHATAL OUTLET)
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water Level and Discharge Hydrograph Option B
(With and Without Jhenai/Chatal Outlet)
(1977 & 1988)
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WATER LEVEL AND DISCHARGE OF JHENAI/CHATAL OUTLET STRUCTURE

WITH OPTION :

B for 1977 AND 1988
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OPTION B
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OPTION B (without JHENAICHATAL outiet structurs)
Structure opened from 1st JJune to 30th June
1977

DATAFILE :JPPOB2.RDF
RESULT FILE : 77JPOB2F.RRF

MIKE 11

BOUNDARY FILE : JPOB1F77.BSF
CALCULATED : 10-0OCT - 1992, 21:38

L
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MIKE 11
DATAFILE  : JPPOB2.RDF BOUNDARY FILE : JPOB1F88.BSF

RESULT FILE : 88JPOB2F.RRF CALCULATED : 10-0CT -1892, 17:42
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OPTION B (with JHENAVCHATAL outlet structure)
Structure opened from 1st June to 30th June
1877

DATAFILE :JPPOB1.RDF
RESULT FILE : 77JPOB1F.RRF

BOUNDARY FILE : JPOB1F77.BSF
CALCULATED : §-0CT-1882, 10:17

MIKE 11

Dwg no.:
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OPTION B (with JHENAVCHATAL outlet structure)

swuc Structure opened from 1stJune to 30th June

1988

MIKE 11

DATAFILE  :JPPOB1.RDF BOUNDARY FILE : JPOB1F88.BSF
RESULT FILE : 88JPOB1F.RRF CALCULATED :13-0CT -1882, 19:44
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| OPTION B (with JHENAVCHATAL outiet structure)
S w M c Structures closed (Rainfall onl)
1977
MIKE 11
DATAFILE  : JPPOB.RDF BOUNDARY FILE : JPOBO77.BSF —_—
RESULT FILE : 77JPOBC.RRF CALCULATED : 11— OCT - 1992, 16:52
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OPTION B (with JHENAVCHATAL outlet structure)

S W B C | stucures closed (Rainfal ont)

1688

MIKE 11

DATAFILE  : JPPOB.RDF BOUNDARY FILE : JPOBC88.BSF Do o
RESULT FILE : 88JPOBC.RRF CALCULATED : 8- 0CT-1882, 2121
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OPTION B
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(without JHENAVCHATAL outiet structure)
from 1st June to 30th June

B FILE : JPOB1F77.BSF

: JPPOB2.RDF OUNDARY
CALCULATED : 10-0CT - 1982, 21:38
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OPTION B (without JHENAVCHATAL outiet structure)
Structures opened from 1st June to 30th June

1977

: JPPOB2.ROF BOUNDARY FILE : JPOB1F77.BSF
CALCULATED : 10— OCT —1992, 21:38
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OPTION B (without JHENAVCHATAL outlet structure)
swctnsopenodlrommmmaomm
1977

DATAFILE :JPPOB2.RDF
RESULT FILE : 77JPOB2F.RRF

BOUNDARY FILE : JPOB1F77.BSF
CALCULATED : 10-0OCT - 1882, 21:38

MIKE 11
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[_ OPTION B (without JHENAYCHATAL outiet structure)

S w M c Structures opened from 1st June to 30th June

1988

MIKE 11

DATAFILE : JPPOB2.RDF BOUNDARY FILE : JPOB1F88.BSF
RESULT FILE : 88JPOB2F.RRF CALCULATED : 10— OCT -1992, 17:42
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OPTION B (wi JHENAVCHATAL outiet structure)
Structures opened from 1st June to 30th June
1988

DATA FILE : JPPOB2.ROF BOUNDARY FILE . JPOB1F88.BSF
RESULT FILE : 88JPOB2F.RRF CALCULATED : 10-0CT - 1982, 17:42
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OPTION B (without JHENAVCHATAL outiet structure)
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JPPS SOGREAH-HALCROW-LAHMEYER _;‘L,r 9

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B (Without JH/CHt structure)

- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 15-05-1977 to 28-10-1977
5K K 3K 3K 3K 3K 3K 2K 3K K K K K 3K K K 3K K K 3K 3K K K K K K K 3K K K K 3 K K oK K K 3K 3K K 3K K 3K 3K K 3K K 5K 3K K K 3K K K K K K K K XK K K X K K X K K X K

¥ Flood x Area Flooded (Km2) *
* depth *-——-——-—————— e ——————————— *
* (m) *x 3 days ! 5 days !10 days !20 days !40 days !60 days !3C days x
s Wi i e e e G fm———m R e i *
* * ! ! ! ! ! ! *
* 0.00 =x 344.21 ! 330.52 ! 300.51 ! 258.77 ! 180.49 ! 146.24 ! *07.69 x
* 0.15 x 312.08 ! 298.37 ! 268.99 ! 227.87 ! 153.04 ! 121.90 ! 37 .28 x
* 0.30 % 28D.22 ! 267.23 | 237.76 L 196.76 | 129.16 | 99.42 ! 68.532 %
¥ 0.45 x 247.76 | 234.78 | 206.02 ! 166.83 ! 105.11 ! 79.82 | 54 .88 x
¥ 0.60 % 215.38 ! 203.43 ! 175.17 | 138.11 ! 856.35 | 63.00 ! 42,72 x
¥ 0.75 x 183.66 ! 171.91 ! 145.86 ! 113.94 | 66.77 | 50.47 | 33.88& =
* 0.90 * 153.80 ! 143.48 ! 119.81 ! 82.66 ! 54,21 1 38.29 | 20.81 *
* 1.08 % 128.17 | 117.98 | 98,36 ! 74.22 1 71 2o HIS (15 S | 30.37 ! 17.18 %
¥ 1.20 x 104.53 ! 96.82 | 19.26 | 57-./08 I 32.81 | 1957 | 13.07 =%
* 1.35 ¥ 8B4 .60 ! 77.07 ) 61.64 ! 44 .85 ! 2@l | 6.1 | 10.94 %
¥ 1.50 % B7.59 ! 61.54 | 47.78 | 30.67 ! 17.55 | 128 | 9.06 =
* 1.65 * 54.34 | 48 .34 | 83,66 | 24.98 ! 13.46 | 10.45 B.30 =
* 1.80 x 38.76 ! 34 .86 | 200 7 201538 1T32 | 8.87 7.8€ %
* 1895 % 32.07 | 28.38 | 22,38 16.91 | 9.42 | 8.12 0.298 x
* 2.10 x 25.82 | 23.36 ! 18 .47 | 14.46 | 8.45 ! 0.49 0.04 x
x 2.25 *x 22.11 1 19.64 ! 15,82 | 11 <83 1 Tl 1 0 252 0.00 =
¥ 2.40 % 18.5 ! 16.80 ! 12.84 | 9.78 ! Q.34 ! 0.00 ! 0.00 x
¥ 2.55 % 165.03 ! 14.41 | 10.99 ! 8.56 1 g.09 ! .00 ! 0.00 x
¥* 2.70 % 12.96 ! 11.68 | 9.17 | 783 1 0.00 ! 0.00 ! 0.00 =
x 2.85 x 11.14 | 9.84 | 8.87 1 037 4 0.00 ! 0.00 ! 0.00 x
* 3.00 % 9.36 ! 8.58 | 61 4 0.15 | 0.00 ! Q.00 0.00 =
* 3.15 % 8.39 ! 7.89 | 0.31 A 0.00 ! 0.00 ! 0.00 ! 0.00 =
* 3.30 x 7.69 ! 0.41 ! 0.09 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
X 3.45 % Q.38 ! .l B 1 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 %
* 3.60 x% 0.11 1 0.00 ! 0,00 ! Q.00 ! 0.00 ! 0.08 ! 0.00 =
4K K R OR K K K K KR R R K R K K KRR KR R R KRR KRR KRR R R KKK KA A KKK KK KA AKX RER A KT xR x X e x
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JPPS SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B (Without JH/CHt structure)
= GELIL > B
- COMMENT - 1977 - AREA WITHIN EMBANKMENTS

Simulation from 15-05-1977 to 28-10-1977
3K K K K K K K K K K K K K K 5K 3K K 3K K K 3Kk 3K K S K S K K K 3K K 3K K 9K 3K 3K 3K K 3K 3K KK K 3K 2K K 3K Ok K X K 3K K 5K DK K K K K K K XK X0k

*
*

*

KoK O OK O OX NN K MK K A K

Flood
depth

MMPMMNN 2= 2 =2 20000000

(m)

.00
: 15
.30
.45
.60
: 15
.90
.05
.20
38
«80
.65
.80
.8b
w10
25
.40
.55

* Area Flooded (Km2)

R —————————
x 3 days ! 5 days !10 days !20 days !40 days !60 days !
e St ne— | s e | oo e ]
* I | ! I | |
* 51.69 ! 48 .25 | 39.%4 32,5838 17 .22 12.06 !
* 45.96 ! 42 .52 ! 33.82 | 260 1 14.04 ! 10.60 !
x 40.22 | 37 .08 | 28.80 ! 23, g 1l 11.58 ! 8.34 |
X 34.97 ! 31.84 | 24 .30 ! 19. 13 | 9493 U 6.37 1
* 29.75 | 27 a0 i 19.38 | 165.95 | r.rve | .77 A
* 25,20 | 22 .50 ! 16.80 | 13.66 ! 5.12 | .72 |
* 20.70 ! T8 7@ 18.TTE A 10.60 ! 4.14 ! 2.81

*  17.483 | 1552 i 11.26 ! 8,34 | 309 | 2: 11

¥ 14,25 T2:Ts i 8.87 | €87 | 2:39 | 1.49 |
* 11.75 | 113,28 | 65.90 ! 4. 77 | 1:69 | 0:98
X g.29 .| g.08 ! 5.05 ! 3. 72 | 1.18 | 0.00 !
* 29 | 6.11 ! 4.00 | 2.81 ! .00 ! 0.00 !
* Biedd 483 | 3.00 ! 2.1 1 0.00 ! 0.00 !
* 4,27 U 288 | 2.30 | 1.49 | 0.00 ! 0.00 !
* B TG 2.72 | 146 ! 0.98 ! .00 ! 0.00 !
* 2.44 | PR | 1211 | 0.00 ! 0.00 | .00 !
* T d A 1.42 ! 0.00 ! 0.00 ! 0.00 ! 0.00 !
X e 20 0 .91 | 0.00 ! 0.00 ! 0.00 ! 0.00 !

L)

.00
.00
.00
.00
.00
.00
.00

O000DO0O0O00O0O00O=—=MNWkEO~WO
(]
o

23K 3K 3K 3K K 3K 3 sk o oK K oK Sk ok ok 3K 3K K K K K K K K K 3K SK K K K 3K K 5K K K 3K 5K K 3K 3K K 3K 3K K 5 K 3K K 5K 3K 5 3K K 3K 3K % 3K K 5% 5K 3 3K K K K XK X
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JPPS SOGREAH-HAL_CROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B (Without JH/CHt structure)
= el Sl 1
- COMMENT : 1877 - AREA WITHIN EMBANKMENTS

Simulation from 156-05-1977 to 28-10-1977
KK K R K K K K K K K K K K K KK K R K R KK KRR R KKK KKK KKK RN AN RE KR KK e x X x X

x
*

* ¥

SR B R A A N T S A R R

Flood
depth

e o s lallelelel o]

r

GO L) (0 LO MY PO MM Papy —

2

o

(m)

.00
.15
.30
.45
.60
. 75
.90
. 05
+ 20
. 35
.50
. 65
.80
.95
.10
. 25
.40
. 55
.70
.85
.00
24 B
.30
.45
.60

* Area Flooded (Km2)

T e e e e e o e e e e e e e e e e e o e e
x 3 days ! 5 days !10 days !20 days !40 days !60 days !
e fe i fsomaana S | s e s !
* ! ! ! ! ! !
¥ 42.49 ! 40.%94 ! 37.52 ¢ 82,33 ! 19.85 ! 14.86 !
¥ 40.37 ! 38.83 ! 34.5B3 ! 28.72 ! 16.07 ! 12.18 !
® BTt 8572 1 Bh87T L 2E.TY 1 T3, 290 | 9.75 |
X 34,78 tr 32,73 + 27.76 L 20.98 ! 10.65 ! 7. 58 U
* 31.61 ! 29.20 ! 24.00 ! 16.81 ! 8.40 ! .79 !
* 28.00 ¢! 25.59 | 19.85 ! 14.08 ! €.37 ! 4.36
¥ 24.28 | 29.21 1 16.07 ! 11 .28 | 4, B3 o o |
¥ 20.13 ! 17.36 ! 13.29 | 9.00 ! 2.66 ! 2.52 |
* 18.25 ! 14.40 ! 10.856 ! .75 2.85 | 1.98 |
* 347 1 11.62 | 8.40 ! 5.31 2.14 | 1.58 |
* 10.80 ! 9.3@ ! 6..37" ! 3.88 1.74 | 1. 28 !
* 8.55 ! 708 | 4.93 | 3.06 t38 | 1.02 !
* 6.46 | S.51 | 206 | 2.25 Tl 2 0.81

* 5.03 ! 4,07 2.85 1.85 | .23 | 0.68 |
% 3.72 1} 3.7 i 2.14 | 1.45 0. 70 0.45 !
X 2.90 ! 2.36 ! 1.74 | 1.18 0.52 | 0.22 !
X 2.7 | 1.90 ! .38 ! 0.923 ! 0.31 ! 0.00 !
* 17 A 150 I T 25 1 0. 75 ! 0.09 ! 0.00 !
* 1.40 ! a2 | 0.88 ! 0.5T7 ! 0,00 ! 0.00 !
* L [ 0.96 ! 0.70 ! .37 0.00 ! 0.00 !
* 0.89 | Q= 0.52 ! 0. 15 0.00 ! 0.00 !
* Q=71 0.59 | 0.31 ! 0.00 ! 0.00 ! 0.00 !
x 0.53 ! 0.41 ! 0.09 ! Q0@ 0.00 ! 0.00 !
* 0.33 | g.18 1 0.00 ! 0.00 ! 0.00 ! 0.00 !
*x QT A 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 !

33K R K K 3 K K K K K K 3K 3 K K K K K K 3K K K 3K 3K K 3Kk 3K K KK K 0K K K K K K K Kk K ok K K K R K KK KO K K
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JPPS SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B (Without JH/CHt structure)
= @GELIL v O
~ COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 15-05-1977 to 28-10-1977
K K KK KK K kK K K K K K K K K K KK K ok Kk ok R KK K I K K K K K K K KK K R K K K K K K K K K K K KK K K K K K K K K K K KX

* Flood x Area Flooded (Km2) *
¥ depth #————r—r———me— e e e e e e e *
x (m) * 3 days ! 5 days !10 days !20 days !'40 days !60 days !90 days x
S S e s || | =i e S B S | e *
* * I I ! ! I | *
¥ 0.00 * 93.82 ! 87.95 ! 77.46 ! 66.00 ! 46.21 ! 38,56 ! 31.08 %
¥ 0.15 =® 85.32 ! 80,385 I 70.58 ! 59.66 ! 40.58 ! 34.21 | 27.03 x
* 0.30 x 78.37 ! 73,33 | 63.80 ! 53.45 36.23 | 30.00 ! 23.16 %
¥ 0.45 *x T1.50 ! 66.46 ! 57 .59 | F o (P G [ 31.89 ! 28 898 i 20.47 %
* 0.60 * ©B64.63 ! 60.08 ! 51.46 | 42 .08 ! 27 .84 | 22 .44 | 17.87 %
¥ 0.5 *x 5H8.42 ! 387 1 45.83 | 37.39 ! 23.78 | 19785 ! 16.92 %
¥ 0.90 =x 5HZ.,271 | 48.08 ! 40.29 ! 33.05 1 21 .00 1 37 .a8 U 14,00 *
¥ 1.05 *x 46.58 | 42 .46 | 35.95 | 28.92 | 18..87 | 16 .40 | 12.57 *
¥ 1.20 * 40.96 ! 37.68 ! 1 62 24 .87 U 16.831 I 13.62 ! 11,14 =
¥ 1.35 % 36.52 33.34 ! 2T:BT 2% 72 1 14.36 | T2 g 9.59 %
* 1,80 * 32.18 | 29,19 | 23.52 ' 19.03 ! 12.86 1| TeLE=s U 8.05 x*
* 1.8 *x 28.11 28, 14 | 20.82 | 16 88 1148 1 9.18 | 7.53 %
¥ 1.80 * 24.06 | 2t <90 ! 18.13 | 14 .88 | 9.%0 ! =91 T.92 &
® §1.8985 ¥ 21.18 | THLEE 16.18 ! 13.24 8.36 ! 7.40 Q.00 =x
¥ 2.10 X% 1849 | "H5.96 ! 14,23 ! 11.81 ! 7.64 | 0.00 ! 0.020 =
x 2.25 x 16.44 | TR0 12.7T | .31 T .52 0.00 ! 0.00 x
x 2,40 x 14 .49 | 13.34 | 1134 1 8.TT A 0.00 ! .00 1 0.00 =
X 2.55 * 12.96 | 11.91 ! 9,80 ! Talg 0.00 ! 0.00 ! 0.00 x
* 2.70 % 11,53 ! 10.42 | 8.26 | T g2t o 0.00 ! 0.00 ! 0.00 x
x 2.858 % 10.01 ! 8.87 ! . aq i 0.00 ! 0.00 ! Q00 | 0.00 =
¥ 3.00 x% 8.46 ! 8T 7.08 ! .00 ! 0.00 ! 0.00 ! 0.00 *
* 3.15 x 7 87 | .29 | 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 x
* 3.30 x T 08 | .00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =*

3K 3K 3K K K K KK K K K K K K K KK X R K K K K 3K 3K K K K K 3K 3K 3K K K KK K K K K 3K K K K 3K K K K K 3k K K K 3K 3K K K K K Ok ok K xR K X
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(
= SOGREAH-HALCROW-LAHMEYER J)(’f ~{

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B (Without JH/CHt structure)
= IQELIL G
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 15-05-1977 to 28-10-1977
HAHR KRR R R KA R KRR KRR K K R KKK K AR R N A KA KRR KK KR AKX R AR AR KRR A XA T XK= 2 x

¥ Flood x Area Flooded (Km2) *
. O R e e e e e e e e e e e e i e s x
x (m) x 3 days ! 5 days !10 days !20 days !40 days !60 days !90 days «x
. SEES e S [ e s e | e B e P x
* X ! ! ! ! ! ! x
¥ 0.000 % 53.87 ! 53.87% ! 52.37 ! 49.11 ! 42.64 | 84.72 ! 23.0¢& ¥
¥ 0.15 * 50,11 ! bHO.1t 1 48.61 1 44.41 ' 37.831 I 28.00 ! 18,0¢ x
* 0,30 % 45.84 | 45.84 1| 43.70 L 38.09 ! 30.69 ! 21.78 } 13.1" %
* 0.45 * 40.51 ! 40.61 ! 38.38 & 32.98 ! 23.98 ! 16.77 | 3.8 x
* 0,60 * 34,72 V 34.72 1§ 32.08 4 26.21 ! 1876 ! 712,28 ! 6.4¢ x
¥ 0.75 % 28.01 ! 28.01 1 25.32 I 20.42 | 13.77 1 8.92 ! 4.5C x
* 0,90 * 21.75 ! 21.76 ! 18.76 ! 15.44 | 10.24 ! 5.89 | 2.6C =
* 1.056 * 16,77 ! 16.77 ! 14.77 | 11.34 ! 6.93 ! 3.99 ! .82 =
¥ 1,20 = 12,23 [ 12.23 ! 10,90 1 8.04 ! 4.75 ! 2.27 | D5
X 1.35 X% 8.92 ! 8.92 | V59 1 5.38 | 2.85 ! 1.26 ! Ji 2L x
X 1,50 X 5.89 | .89 | 5.13 ! 3.48 ! 1.66 ! .36 ! 9.17 =
X 1.65 % 3.99 ! 3.99 ! .23 2.00 ! 0.65 0. 25 ! Q. TE #
X 1,80 x* 227 | 2221 H 1.86 ! 0.99 | 0.30 0.14 ! BT #
X 1,95 x 1z26 | 1.26 ! 0.85 ! 0.33 ! 0.18 ! 0.09 ! 0.0 =
x 2,10 x 0.36 ! 0.36 ! .32 ! 0.22 ! 0.11 ! 0.04 ! D.07 %
*x 2,25 X 0.25 | .25 I 0,23 i 0.13 ! 0.06 ! 0.00 ! J,0C =
X 2.40 X% 0.14 ! 0.14 ! Q. 12 | 0.08 ! 0.03 ! 0.00 ! n,0r =
*x 2.55 «x 0.09 ! 0.09 ! 0.07 ! 0.03 ! 0.00 0.00 ! 2,070 =
X 2.70 % 0.04 ! 0.04 ! 0.03 ! 0.00 ! 0.00 0.00 ! D.6L x
K 3K 33K K 5 3K K K 3K 3K 3K 3K 3K K 3K K 3K 3K K K 5% 3K Sk 5K 3K 3 5K K 3K 3K 3K 3K K K 3K 3K K 3K 3K KK K K K 3K K 3K K K 3 3K K K K K K KK K KK X K K K x X
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JPPS SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 QUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B (Without JH/CHt structure)
— BELL £ B5
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 15-05-1977 to 28-10-1977
KRR AR R R AR R KRR R N KK AR AN AN E AR AR X xR x X

*
- 3

* *

SR T S S

Flood
depth

WM = = = 2 2220000000

(m)

.00
s e
.30
.45
.60
SIS
.90
.05
.20
=35
.5o
.65
.80
85
.10
- 28
.40
.85
.70
85
.00

* Area Flooded (Km2)

* ______________________________________________________________
¥ 3 days ! 5 days !10 days !20 days !40 days !60 days !90 days
s = oea=as e J i AR e | e | iseimesnseas I
x | ! ! ! ! !
* 20.51 | 19.50 | 17.64 ! 2,46 1| 4571 i 2.08 !
X 17.898 | 16.95 | 15.08 ! 10l 4 2.89 | 0.98 !
* 15.38 ! 14,38 | 12.41 1 g8.01 o 1.79 ! 053 !
* 12.76 ! 11.69 | 9.67 | 5.75 '} 0.78 ! 0,18
¥ 10.04 ! 8.93 | 6.91 ! 4,06 ! 0.44 ! 0.07 !
x 7.28 ! 6.31 | 5.07F 1 2.60 | 0. 11 ! 0.01 !
* 5. 50 | 4.62 | 3.38 ! 1.49 ! 0.5 ! 0.00 !
* 3.60 ! 2.97 | 278 | 0.69 ! PLIOH 1 0.00 !
* 2.30 | 1.86 ! 1.086 1! 0.34 ! 0.00 ! 0.00 !
* 1«20 | 0.81 | 0.55 i 0.08 | 0.00 ! 0.00 !
* 0.60 ! 0.46 ! 0.20 ! 0.04 ! OLOR: | 0.00 !
* 025 | & 1 0.07 ! 0.00 ! 0.00 ! 0.00 !
X 0.08 ! 005 0.01 ! 0.00 ! 0.00 ! 0.00 !
X 0.02 | .00 | 0.00 ! 0.00 ! 0.00 0.00 !
* 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 0.00 !
* a.on ! ¢c.0Q ! 0.00 ! 0.00 ! 0.00 0.00 !
X 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 !
¥ 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 !
* 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 !
* 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 !
* 0.00 ! 0@ g.ee | 0.00 ! 0.00 ! 0.00 !

AN4-Apx.D-161
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Simulation from
T T+ TT T T T T T ST L TTTETFSFESSESS S LSS LSS S S E SIS E S E S ST ST ST

Area
______________________________________________________________ *

*
*

* X

%N W M N W XMW W WK XK KR

Flood
depth

(m)

.00
o
.30
.45
.60
. 0D
.90
.05
.20
=35
.50
.65
.80
95

*

* ¥

*

* oM O K K O O K K K ¥ K X X

*

OO0 =MW ®O

OPTION
CELL

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11
FLOOD DEPTH/AREA CHARACTERISTICS

COMMENT

ODOO0OCO==MMNWOO MW

QUTPUTS

OPTION B (Without JH/CHt structure)

cé

197y

.00 | | I
KK K KK K K 3K K K K K K K K K K K 3K K K K K 3K KK 3K KK 35K K K 3K K DK DK K DK SR S 0 K DK R i k0 K0 K K I K K K ke K kK O ke x x

- AREA WITHIN EMBANKMENTS

OO0 OOO—+~=MNWpPpOIND

15-05-1977 to 28-10-1877

Flooded (Km2)
120 days ! 40 days
| —— e ——_——. —— | e e————
I |

! 6.83 ! 3.62
! 5.43 I 2.64
! 4.14 ! 1.93
! 3.16 ! 1.29
! 2l o 0.883
! 1.63 ! 0.56
! 1.07 ! 0.35
l 0.74 ! D A7
! 0.44 ! 0.08
! @27 | .00
! 0.12 | 0.00
! 0.00 ! 0.00
! J.00 ! 1.00
' J.00 ! 0.00

AN4-Apx.D-162
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JPPS SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B (Without JH/CHt structure)
= CELL s G7
- COMMENT : 1877 - AREA WITHIN EMBANKMENTS

Simulation from 15-05-1977 to 28-10-1977
Sk 3K 3K K KK 5K K K 5K K 3K K K K KK K K K 3K K K K 5K K 5K 3K K K 5K K K 5K 3K K 3 3K 3K 3K 3K 3K 5K 3K 3K 3K 3K 3K K 3K 3K 3K K K K 3K 3 3K 3K K K K oK K K K K K K

*x
*
*

*

% W R OH K X X N K KX XX

Flood * Area Flooded (Km2)
depth ¥*————----—-o- : e —————————
(m) * 3 days ! 5 days !10 days !20 days !40 days !60 days !90 days
——————— e il i e e e el
* ! ! ! ! ! !
0.00 x 33.06 | 33.06 ! 32.60 ! 31.22 ! 28.87 ! 25.66 ! 19.90
0.15 % 31.5%4 ¢ B31.54 I 31,09 ! 29,63 ! 26.04 1| 22.61 | 16« 6
0.30 * 29.95 ! 29.%95 { 29.25 1 26.79 ! 23.06 | 19.22 ! 13.90
0.45 *x 27.36 ! 27.36 | 26.42 | 23.896 | 19.68 ! 16.07 ! 174 B2
O.60 % 24.53 ! 24.53 ' 23.51 | 20.58 ! 16.43 | 3.36 ! 8.69
Q.76 ¥ 21.25 F 2Z1:25 & 20,18 1 1720 + IB.72 § 9A@.7F ) 6.20
0.80 =x 17.87 ! 17.87 ! 16.79 | 14.45 ! 1105 | 8.18 ! 0.00
1.06 % 14.99 ! 14.99 ! 14.08 ! 11.74 ! 8.52 ! 5.83 ! 0.00
1:;20 * 2:28 ! 92:28 ! 11.88 1 9.19 ! 6.08 ! 0.00 ! 0.00
1.35 % 9.70 | g, 7. ! 8.86 ! 6.66 ! 0.00 ! 0.00 ! 0.00
1.50 x 7. 17 ) 7 6.32 ! 0.00 ! 0.00 ! 0.00 ! 0.00
1.65 x 5.10 | 5.10 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00
HEAE KRR H KRR R KNS KR AN LT EE S AR E RN EE LA AL LR ERE XA KRR KX
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JPPS SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 QUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B (Without JH/CHt structure)
= GELL : B8
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 15-05-1977 to 28-10-1977
5K 3K 3K 3K 3K K K K 3K K K K 3K K 3K K K 2K K K 3K 3K 3K 3K K K K K 5K 3K K K 3K K oK 3K ok oK K K 3K oK 3K K K K K KK K 5K Ok K K 3 K K K 3K KK K K K K X K K x

*
*

%* ¥

Ok KOO O A WA KW K KN K X

Flood
depth
(m)

0.00
0.15
0.30
0.45
0.60
0.75
0.90
1. 05
1,20
1.35
1.50
1.65
1.80
1.95
2.10
2.25
A KKK K

OO0 LO0—=+MNWWL

* Area Flooded (Km2)
i o e e o .
* 3 days ! 5 days !10 days !20 days !40 days !60 days !
e e i | e e | = |
* | 1 | | | |
* 26.69 ! 24.91 ! 22.83 ! 16.83 ! 9.46 | 7.08 !
* 22.24 ! 20.48 ! 18.54 1 13.17 | . 39 | 5.52 |
* 18.05 ! 16.59 ! 14.88 ! 10.40 ! 5.82 | 3.97 |
X 14.39 ! 12.983 L 11.48 ! 8.07 | 4.07 ) 2.58 !
¥ 11,17 | 10.24 ! Q.15 I 6.25 | 2L 67 | 1.31 |
* 8.84 ! e 6.98 ! 4.68 ! 138 ! 0.87 !
* 6.77 ! 6.14 ! .41 Y Su23 | g.9a ! 0.47 !
* 5, 20 4,58 | 3.88 ! 1.83 ! 0.48 0.34 !
* 3: 70 | 3.14 | 2.49 ! 1.08 | 0. 35 ! 0.21 !
* 2.30 ! I S 1.28 | 0.64 ! 0.22 | 0.10 !
* 1.22 | 1.05 ! 0.84 ! 0.40 ! 011 o 0.00 !
* 0.78 | 0.61 ! 0.46 ! 0.27 .00 ! 0.00 !
* 0.45 | Q.39 ! 0.33 ! 0.15 0.00 ! 0.00 |
* 0.32 ! 0.26 ! (G 7 0.00 0.00 ! 0.00 !
* 0. 19 | B V5. | 0.09 ! 0.00 0.00 ! 0.09 |
* 0.08 ! 0.00 ! 0.60 ! a.eg ! 0.00 ! 0.00 !
K K K K K K K KK 3K 3R SKOOK K K K KON R K K K R X K K K K K K K K KK K R K K O KK N K K
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JPPS SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 QUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTIOCN : OPTION B (Without JH/CHt structure)
- CELL . C9
- COMMENT : 1977 - AREA WITHIN EMBANKMENTS

Simulation from 15-05-1977 to 28-10-1977
3K 5K 2k 3% 2K 3 3K K 5K 3K K 3K K 3K 3K K K K 3K K K K 5K K oK 3 X K K 3K K K K 3K K K K 5K 5K K 3K K K 3K 3K K K K K 5K X 3K 3K K 5K 5K 3K K % K 3 K K XK K K K K X X K

x
»

* *

¥ XK MK K K X ¥ A K ¥ KX

Flood
depth
(m)

0.00
0.15
G .30
0.45
0.60
0.75
0.90
1 105
1 .20
5K K KK K

3 3K 5K K 33K 3K K KK K K K K K KK 3K 3K K K 3K K K K KK K K K 3K K K K KK K K 3K 3K KK K KK K KK K K K KK
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O D = — N

. 0C
. 0C

KEKE XXX X

o

* Area Flooded (Km2)
e ey MW Sy My S S S x
¥ 3 days ! 5 days !10 days !20 days !40 days !60 days !
- I ey e | mm e e e — (R —— !
X 1 | I | | |
* 12,20 | 12.20 ! j2.03 | 10.46 ! g8.11 ! 7.4 |
* 9.70 ! 9.70 ! 9.58 ! 8.48 | 6.29 ! 5.59 |
* 7.87 | 7.87 ! Twfd | 6.65 ! 4,97 ! 4.26 !
* 6.11 | 8.3 0 6.03 ! 5 .23 | 3.65 ! 3.16 !
* 479 1 4.79 | 4.70 ! 3.91 ! 277 | Pl 1
* 3.50 3.50 ! 3.45 | 2.%4 ! 1.92 | 170 1
* 2.65 ! 2865 i 260 1 2.09 ! 1. 54 |} 0.00 !
* 1.84 ! 1.84 | Fa81 | 1.61 ! 0.00 ! 0.00 !
* 1.49 | 1.49 | 1.47 | 0.00 ! 000 I 0.00 !

=
*
*
=
x
*
=
=
=
=
x
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ANNEX 4
APPENDIX
D5 OPTION B WITH PARTIAL EMBANKMENT

Adjusted Land Type Calculation With and Without Option
(Option B and Option B With Partial Embankment)

Land Type Distribution Option B (With Partial Embankment)
Table of Flood-Depth-Area Characteristics

(Total Area and Cell Wise)

Hydrograph of All Cell Representative Points (1977)
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Adjusted Land Type Calculation
(With and Without Option)
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= O o — h O

| 3
X
%
1
¥
13
¥
4
X
4
X
t
4
¢
X
}
¥
]
X
t

AJUSTED LAND CATEGORIES DISTRIBUTION FOR (WO) AND (WI! SITUATIONS
AREA WITHIN EMBANKMENTS (Ha)

I

|

|

1

11) Gross/net coef.

i

|

12) Reported net cultiv.
! area

!

13) Adjusted gross area
|

|

14) (Gross - Net) area

15) Model calc. gross
! area

|

1§) Model calc. net

! area

!
I
I
]
]
|
1
|
!
!
!
!
!
!
!
!
!

Wodel reference year : 1877 / Fld Dur. : 10 days
0200088302303 3883 880 ettt st ettt ettitetasiitisatitsstiteissseesieiitstsetettesies

(a) !
Fo !

14219 1
281

|

2045 1
"

(b) !
Fi I

22874 1
1551

!

22874 |
3551

......... T PRSI RS

7826 1
_________ |

24193 !
!

!

16367 !
133!

0!
emmmemoms !
!

14513 !
22%!

!

14513 !
29%!

T e T tRs0e00088ttattattatrssetteesttisetesiieestistissstiivestatiszstssesstss’

= O e — OO

M O W O M o M oM MW W W w

17) Model calc. gross
! area

!

18) Model calc. net

! area

19) Correct. cultivated

! net area
I

40442 1
G1%!

!

32616 !
65%!

27333 |

545%!
I

|

12166 !
18%!

!

12166 !
24%!

18436 1

ary!
!

(¢) ! (d) * (e
21 F3 % TOTAL ¢
1 t X

254! 2545 100%¢

[ ' %

] ' F

11122 1 1928 & 50153 &
224! wr 1008k

| H %

{5045 | 5841 % 65805 ¢
238! Wwr 100§t
--------- %

3131 3913 % 15652 ¢
--------- PR e S |
| 4 t

17251 1 9848 & 55805 &
268! (55 100%¢

I 1 4

12238 | 5935 & 50153 s
278! 2% 10088

I e %

9705 | M2 % 65805 ¢
1551 sxr 100%%

1 x x

5371 | 0% 50153 %
g1 v 1008t

! t X
--------- D S |
! ' %

4304 ) 0% 50153 ¢
3! 04 10088

| 3 4

P T T I tlTtle Tttt ttgtottttIteertesttrreeesssaetyeticiiatesistitsetiittissssy
This coefficient is applicated on the difference between total gross and

1)

2)
3)
4)
5)
6)
)
8)
§)

net area (ed)

Reported data from agriculture

(3) = (2) + (4)
(4) = (ed) x (1)

Reference mode! calculation

(6) = (5) - (4]
Option mode! calculation
(8) = (1) - (4)

Correction of the areas to be homogenous with the reported net agricul. area

(9) = (8) / (6) x (2), then proportionnal adjustesent on the total net area

See text for comments on applied methodology.
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AJUSTED LAND CATEGORIES DISTRIBUTION FOR (WO) AND (W) SITUATIONS
AREA WITHIN EMBANKMENTS (Ha)
[ Partial embankment along Jamuna )

Model reference year : 1977 / Fld Dur, : 10 days
R N N K KK R R KRR KKK KRR R R KN KRR EXKRRKAREKER

¥ | (&) v (b)) ' (e) v (d) * (e) =
£ ! L F0 1 F2 I F3 & TOTAL ¢
L ! lemmmmmee e locmeeenea fommmme O t
£ 1 i I ! ! % H
£ K 1) Gross/net coef. ! 50%! 0%! 25%! 25%% 100%%
£ [ 1 1 | ] ] [ 4
£ T | ! ! ! ! % t
¥ H !2) Reported net cultiv. ! 14219 1 22874 ' 11132 ! 1926 £ 50153 ¢
£ 0 | area ! 28%! 46%! 22%! Xk 100%¢
! ! ! ! ! 1 %
t T 13) Adjusted gross area ! 22045 ! 22874 ! 15045 ! 5841 ¥ 55805 *
x ! ! 34%! 15%! 238! 9y ¢ 100%*
£ 0 ! lmmeemeeea Joemmomeee loeremeeee e fovemomamn 1
# P 14) (Gross - Net) area ! 7826 ! 0! 3313 ! 3913 ¥ 15652
T S I e T lemmmmeeem S Pt | H
+ 1! ! ! ! ! % *
t 0 !5) Model calc. gross I 24193 1 14513 1 17251 ! 9848 « 55805 ¢
LI area ! 3y 22%! 26%! 15%x 100%*
¥ I ! ! 1 1 t ¥
X 16) Model calc, net I 16367 ' 14513 ' 13338 ! 5935 ¢ 50153 »
X ! area ! 333! 29%! 27%! 17%% 100%%
212 R et e s ettt gttt sse st sttt dstsdiistessdstssessteiststssessd
¥ ! ! ! ! ! t ¥
x 17) Mode!l calc. gross I 31548 ' 14569 ! 13925 ! 5763 ¥  §5805 *
LIV area ! 4yt 22%! 21%! 9K 100%*
£ Pl ! ! ! ! ¥ L
£ T 18) Model calc. net I 23722 ! 14569 ! 10012 ! 1850 ¢ 50153 ¢
e area ! 473! 29%! 20%! ixe 100%*
£ 0 ! ! ! ! ! % *
£ N lemmememmmmmeme e lemmmmemee e oo lomeenenne fommmmmmme %
' ! ! ! ! ! ¥ '
£ B 19) Correct. cultivated ! 19677 ! 21924 ' 7978 ! 574 & 50153 x
t ! net area ! 39x! 44! 16%! %% 100%#
t | | 1 | 1  § 4

P ST et sttt et tttttRttitttsttttiattttessatyststsstssteecetiesisteeetssssisqasss
1) This coefficient is applicated on the difference between total gross and
net area (e4)
2) Reported data from agriculture
3) (3) = (2) + (4)
4) (4) = (ed) x (1)
§5) Reference model calculation
§) (6) = (58) - (4)
1) Option model calculation
8) (8) =(7) - (4)
9) Correction of the areas to be homogenous with the reported net agricul. area
(9) = (8) / (6) x (2), then proportionnal adjustement on the total net area

See text for comments on applied methodology.

AN4-Apx.D-169

)



Land Type Distribution Option B
(With Partial Embankment)
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JPPS

- OPTION
- COMMENT

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11

LAND TYPE DISTRIBUTION

OPTION B
Partial
Structures opened from 01-06-1977 to 30-06-1977

embankment along Jamuna

QUTPUTS

Simulation from 15-06-1977 to 12-11-1977 / Max. fld durat.
s 5 sk K K KK K K K K 3 K 3K K K K 3K K K 3K K 3K K K K 3k 3K 3 3K 3K K 3K oK K 5K 3K K 3K K 3K K 5K 5 K 3K K 5K K K 3K KK 3K K K K 3K K K 3K K K KK XK O x x

* Max fld * Flooded *
xgrd levelx

kS
E S

*

¥ % oM O OK oK OE K K oK N oK K N A K K X %

*

*

Cell
name

*

*

MK O # K OE K K K K O OX K K K X KX X KX

®
*

*
*

elev.

16.

18683

16.

17

49

4T

.85

*

*

N KO MK O K OK K N K K KKK K KK X X X

16.12
16.06
16.20
17.42
16.79
16.89

18.14

*

- W M N O K XN X K WX K K K K

* *

*

FO
(ha)

31548
(48%)

I
|
|
[
I
!
I
|
|
!
!
|
|
i
I
|
|
|
!
|
I

!
I

14569
(22%)

|
]

F2

13825
(21%)

|
}
|
|
|
|
|
|
|
|
|
[
|
|
|
|
I
|
|
|
|

F3+F4
(ha)

677
(9%)
765
(14%)
2973
(“17%)
193
(\3%)
220
(6%)
114
(3%)
302
(9%)
269
(3%)
140

5763
(9% )

|
|
|
|
|
1
|
|
|
|
|
|
|
1
]
|
|
|
|
|
|

10 days

Total
(ha)

7447
(100%)
54486
(100%)
17092
(100%)
5885
(100%)
4169
(100%)
3631
(100%)
3E39
(100%)
1 1232
(100%)
7382

65805
(100%)

=

=

L

oMo om oM MooM M oMo om oW M W M W MR M MM

"

L]

=

KK K K K K K K K K K K K 3K K K K K 3K DK K K K K K KK 3K K 3K K 3K 0K 3K 3K K K K K 3K 3 K 3K 3K 5K K 3K K K K K 5K KK K K KK R KK K X0k XX
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Table of Flood-Depth-Area Characteristics
(Total Area and Cell Wise)
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BE&

- OPTION

SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11
FLOOD DEPTH/AREA CHARACTERISTICS

- COMMENT
Structures opened from 01-06-1977 to 30-06-1977

OPTION B

Partial embankment along Jamuna

Simulation from 15-06-1977 to 12-11-1977
*****x*x**-‘K*****!K****X*************X********************************x**x

Flooded (

*
*

*

¥R ¥ R K K K KKK KK KKK KKK KK KR KKK KK KKKRRNKR

Flood
depth

ABAARAPRWOWWWWWWRINMWWMNDNDMN = 2 2 4 22200000000

(m)

.00

o L —
n oW

[BA IR &

o
o R Y

5 v JT % T

[N o

wtn o

CEn @ Gn O An O

I DWW~ MW= Om=HrR—= 00 ML

16 B
oOwmO oo o;mO M

:65

*
x

¥ %

HOMH M ON O M OK KR O KON MR KKK KKK EK X KN K KR KN KN

— s = —a PN L

OPR DO N~NMO -+ omx

B o~

Lo

.04
e
e G
.14
.45
.28

- |

sl o0

s
=BT
39
ail
S o]
.45
.48
e 1
.68
.01
~39
.00
.60
.53
.00

CObROOOO~~®W

.00

Area

OO O~~~ ®W

.00

|
|
|
|
|
197.18 |
1
|
|
|
|
|

|
|
|
|
]
|
I
I
.39 !
|
|
|
|
|
I

OO0 O0OPFPULOOO DWW
w
)

00 !

OUTPUTS

Km2)

215

105

@ @
~ B

MW
= 6 S B 5]

OO0 0OQQOOO0OChA,UOOON®IW =+ &~
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il 3
184.
165.
128.
.46
.89
.49
.98
« B3
.06
.38
.66
- 03
. 18
.48
BB
S
23
.86
42
.02
B2
.64
.00
.00
.00
.00
.00
.00
.00
.00
.00

80
59
54

|
|
|
|
|
|
|
|
|
|
|
[
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|

168.
140.
115
94,
T8
63.
46.

Q
O

28.

a
I

) ki = [N
) O

OO0 00000OO0DOOPOIO O ~ Wk

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

I
|
|
|
|
|
|
|
I
I
|
|
|
|
|
I
|
|
|
|
I
|
|
I
I
I
i
]
|
|
|
1

!

OO0 OO0 OO0O0COP~POMOOO MW

~

=

.00

W A -d
~NONO N

o WMo W

[N

B b WwwoDiWw

O G

G0
3K 3K oK K K K 3K 3K 3K 3K K K K 3K 3K 3K K 3K K K 3K 3K K 3K 3K 3K K 3K 3K 3K K K oK 3K KK K K 3K 3K K K 5K 5K 3K K K 3K K 3K K K 3K 3K K K ok K KK KKK OK K K K X X X X

<4

=
x
=

=

=
x
=
=
=
=
x
x
x
x
x
x
=
=
=
x
x
=
x
b 3
=
=
=
x
=
=
=
b 4
x
=
x
=
x
=
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JPPS SOGREAH-HALCROW-LARMEYER 3 S&

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B
= EELL s 81
- COMMENT : Partial embankment along Jamuna

Structures opened from 01-06-1977 to 30-06-1977

Simulation from 15-06-1977 to 12-11-1977
3 oK K K 3 3K K 3K K K oK 5K 3K 3K 3K K 3K 3K K 5K oK 3K oK 2K 3K 3K 3K 2K K K o 3K K 3K 3K K K 3K K 3K 30K 3K K K 3K K K K K K K K KK K KK X XK KK X X X Xk x XX

¥ Flood * Area Flooded (Km2) *
L o 1= o o o T x
* (m) *x 3 days ! 5 days !10 days !20 days !40 days !60 cays !90 cays =*
Ao e e SRR S e maes e R =ism HES el R x
X * | ! | | | I =
*x Q.00 * 64.82 ! 61.56 ! b55.87 | 41.756 | 21.60 ! 165,95 | 10,42 =
x 0.15 *x 60.80 ! &K5.87 ! 50.16 ¢ 36.36 ! 18.07 ! 13 .06 | &, 25
* 0.30 % 55.11 ! 50.16 ! 44.43 ! 31,14 | 14.89 ! 10.80 | £.,2z %
¥ 0.45 x> 49,40 ! 44,43 ! 38,80 ! 26.40 | 12.24 ! 8.34 | L TE X
x 0.60 X 3.66 ! 38.80 33.568 ! 21.80 ! 9.78 ! 637 | 2. BE
¥ 0.75 %X 38.1¢ ! 23.58 ! 28.50 ! 18.28 ! 7.68 | &g zZ.7% =
¥ 0.90 x 32.88 ! 28.50 ! 24.00 | 15.10 | 5. T 3.72 1 Z.08 =
* 1,05 x 27.90 ! 24.00 ! 19.76 | 12.40 | 4.42 | 2.81 1 1,48 =
* 1.20 x 23.40 ! 19.76 ! 16.58 ! .95 | 87 o 2,31 | C .92 x
¥ 188 ¥ 19,34 16.58 ! 13:85 I 7.82 | 2.8 1 T w89 | [ 5=
* 1.50 % 18.18 ! 1842 56, | 11.09 | 5.85 | 1.88 ! g.88 | i
x 1,65 % 13,22 !} 11 089 | BT 4,49 | 1.32 ! e.54 ! TBE %
* 1.80 = 10.77 ! 8,74 ! BT 3.44 0.81 | 028 | =08 %
¥ 1.95 X% 8.47 ! 6.77 ! 4.98 | 2.62 | 042 | Sl £ G2 #
X 2.10 % B850 ! 4.38 ! .93 i .82 | 0.09 ! 000 A
X 2.25 * 4.34 ! 3.93 | 2.95 | Vo35 | 0,00 ! 0,00 C.0C =
x 2.40 % 3.79 ! 2. g5 | 2028 1 0.84 ! 0.00 ! 0.00 ! Cc.QoC =
x 2.55 % 2.86 ! 2. 25 | 1689 0.45 ! 0.00 ! 0.00 ! 0.0C ==
x 2.70 % 2z 16 | 159 | 1488 i 0.11 ! 0.00C ! 0.00 ! 2.0C =
* 2.85 X% 1.52 ! 1.08 ! 0.60 ! 0.00 ! 0.00 ! B8 ! g . 0L =
* 3.00 x 1.01 ! 0.60 ! 027 ! 0.00 ! 0.00 ! 0.oe ! E.PE =
*x I 1B % Q.56 ! 0.27 | 0.00 ! 0.00 ! 0.00 ! 0.00 ! C.0C =
x 3,30 x . 22 | 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! .0 =
3K 3K K 5K K K K 3K 3K 5K 3K K K s K KK K 3K K K K S R O SR sk 0 K K0 S Ok K K K K K KK K K KR K KK IR KO K KON K K X0 XX x K x XX
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JPP& SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

— OPTION : OPTION B
= OELL = C2
- COMMENT : Partial embankment along Jamuna

Structures opened from 01-06-1977 to 30-06-1977

Simulation from 15-06-1977 to 12-11-1977
********************************X********X*******X****X*x********t****x*

* Flood * Area Flooded (Km2) *
¥ Geplf K s e s e e e e S S S e e e S X
x (m) * 3 days ! 5 days !10 days !20 days !40 days !60 days !90 days X
S ameansatosans emis s S b e bmmm——a— Iemmmae=s === e *
* * ! ! ! ! ! ! X
*x 0.00 * 45.55 ! 44.92 | 43.42 ! 38.78 ! 23.17 ! 17.36 ! 10.80 x
*x 0.15 * 44.53 ! 43.74 ! 41,56 ! 35.92 ! 19.02 ! 14.40 ! 8.55 %
x 0.30 * 43,34 ! 42.18 ! 39.25 ! 32.83 ! 15.81 | 11.62 1 6.46 *
x 0.45 x 41.41 ! 39.86 ! 36.52 ! 29.44 ! 12,73 ! 9.30 | 5.03 %
x 0.60 * 239.09 ! 37.32 ! 33.53 ! 25.83 ! 10.20 ! 7.08 | 3.72 %
* 0.756 % 36.32 ! 34.3 ! 30.76 ! 2% w13 I 1.938 1 5.5%1 4 2.90 %
¥ 0.90 =% 383.38% ) 31,48 ¢ 26.85 ! 17.864 ! 6.08 ! 4.07 ! 2.17 *
¥ 1.065 % 28,92 4 27,52 § 22.62 1 14.59 ! 4.65 ! 347 1.77 =
* 4. 90 % 26,281 U 23:7T8 { 1847 {§ 17187 1 350 | 2586 1.40 x
* 1.835 * 22.34 | 19.68 | 15.14 | g 485 i 2.68 ! 1.90 4 1.74 *
* .50 = J8.19 ! 45.88 {1 12.328 ! 120 | 2.06 ! 1.50 ! 0.89 x
x 1.65 x 14.96 ' 13.10 ! 9,90 i 5.60 ! 1:66 ! 1.22 0.71 %
¥ 1,80 % 12.18 10.50 ! 7.65 ) A A7 U 1.33 0:96 ! 0.53 %
* 1,95 % 9. 75 8.28 ! 5.8% | Fe 23 S i [ Q.77 o 0.33 *x
x 2.10 % iz 5B 62T 4.45 ! 2.4%1 1 0.85 ! Q.88 0.10 =
x 2,286 % B: 18 4,84 | 3.29 1.93 1 ¢.67 | 0,40 ! 0.00 =
x 2.40 4,36 ! 3.61 ! 258 | 1«53 4 0.49 ! 0.18 ! 0.00 x
 2.55 % 3.34 ! 2.79 ! 2071 1.24 1 Q27 1 0.00 ! 0.20 =
* 2.70 % 2.52 | 2.12 1 1.61 ! 0.98 ! 0.04 ! 0.00 ! 0.00 x
 2.85 X% 1.98 ! 1.72 | 1.29 | 0:79 0.00 ! 0.00 ! 0.00 x
* 3.00 % T B8 ! 1.36 1.03 ! 0,67 | 0.00 ! 0400 A 0.00 x*
¥ 3.15 X 1.28 | 1.10 | 0.82 ! 0.42 ! 0.00 ! 0.00 ! 0.00 x*
¥ 3.30 «x .02 ! 0.87 ! 0.64 ! Q.19 I 0.00 ! 0.00 ! 0.00 x
¥ 3.45 x 0.81 0,69 ! 0.46 ! 0.00 ! 0.00 ! 0.00 ! Q.00 =*
x 3.60 X 0.62 051 | 0.24 | 0.00 ! 0.00 ! 0.00 ! 0.00 x
X 3.75 0.45 ! 0.30 ! 002 4 0.00 ! 0.00 ! 0.00 ! 0.00 *
¥ 3.90 X 0.23 ! 0.08 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 %
X 4,056 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 x
* 4.20 % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 x
X 4,35 % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 x*
X 4,50 % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 x
X 4.65 «x 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 =
3K 5K 3K 3K K 5K 3K K 3K 3K K 3K 3K 3K 3 3K 3K 5K 3K 5K 3K 3K 3K 5 5K 5K oK 5K K 5K 5K 3K K 3K 3K K 3K K 3 3K 3K 5K 3K 5K 3K 3K 3K 5K 3K 3K 3K 5K 3K K K 3K K K K 3K KR K K K XK K K x K
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JPPS SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 CQUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTICON B
= ‘CELL P Ed

- COMMENT : Partial embankment along Jamuna
Structures opened from 01-06-1877 to 30-06-1977

Simulation from 15-06-1977 to 12-11-1977
3 KKK K K K K K K K 3K 5K K K 3K 3K K K K 3 K K 3K K K 3K K 3K K K K KK K K K K K K K K K K K KKK K KK KK K KK K KKK KX X K K X x x x ¥

* Flood * Area Flooded (Km2) =
K E D R o e S S e e e S i e R S e R e e e x
* (m) % 3 days ! 5 days !10 days !20 days !40 days !860 days !2. da,z =
K Hirm—enemneeny | m=oememm Npeie BT EeE s ks a=ates leE==aas | SE=m %
* x 1 1 | 1 | | ES
* 0.00 =* 120.97 ! 113.583 ! 105.87 | 86.94 | 59.66 | 48.46 ! 3IB,Ez =
* D.156 = 112.38 | 104.68 ! 96.99 ! 79.34 | §3.45 | 42.83 | 232.72 ¢
* (3,30 * 103.50 ! 985.81 | 88,96 ' 72.42 t 47,71 1 37.97 ! 28. *
x 0,45 % 94.62 ! 87.95 ! 81.36 ! 65.55 | 42.08 ! 33.63 ! 24.CZ =
¥ 0.60 =x 86.94 ! 80.38 | 74 .25 | 59.25 ! 57 .39 I 29.46 | 2.0 =
X 0,76 * 79,84 4 73.38 L 67.38 ! 3.04 | 83.05 I 25,41 1 18,4z =
*x 0.90 % 7242 i 66.46 ! 60 .80 | 47.33 ! 28592 22:.08 | 16.-2 =
¥ 1,05 * Bb.,55 | 8&60.08 1! 54.69 ! 41.79 1+ 24.87 ! 19.239 | 14,23 =
* 1.20 = 59,25 ' 53,87 ! 48.83 ! 3I7.10 | Z1.72 ! | T8 12 .88 =
¥ 1.35 * 53.04 ! 48,08 ! 43,21 ! 32.76 ! 19.03 | 1Bl Tl W ¥FER =
* 1,50 =* 47.33 ' 42.46 ! 38.26 + 28.65 ! 165.83 ! 13.43 0 sEs 2
* 1.68 = 41,71 1 237.68 ! 33.%92 ! 24,80 ! 14.88 ! 12.00 | B2 ¥
* 1.80 % 37.10 3g.84 1 29,73 ! £2v9.54 ! 12,24 ! 10.52 ! 7.8 »
% 1.95 % 32.786 29,19 ¥ 25.53 | 18,85 | 11.81 ! 8.98 ! -
x 2,70 *® 28.65 * 25.%4 & 22.25 | 1670 1 18.3% | 784 8 .=

¥ 2.25 =x= 24,60 ! 21,20 ! 19.57 | 1478 | 5. 77 ! 733 I [ QO
x 2,40 x*x 21.54 | 1921 | 17 22 | 1315 | 7. 78 | 6.8 BEL ¥
* 2.868 x 18,85 | 16,96 | 1527 1 Tlagi2 | 7.286 | 6.47 ! 5yEs ¥
* 2,70 * 16.70 ! 15,071 4 13.53 10.21 1§ 6.81 ! 6.08 ! A Gz
* 2.85 x 14,75 ! 13.34 L 12.90 U 8.67 ! 6.42 | 5.68 ! DwC Y %
¥ 3,00 % 13.15 ! 14.8% L 10.62 7.74 1 €.02 ! 4.86 ! Q.07 =
* 3,15 % 11.72 | 10.42 ! 9.08 | 7.28 | 5.62 | 0.00 ! Drics =
* 3.30 x 10.2t ! 8.87 | 7.88 ! B 78 | 4.64 ! 0.00 ! Q. *
* 3.45 x 8.67 | 7.81 1! 736 | 6 .39 | 0.00 | .00 ! DL =
 3.60 x 7T:14 | 7.29 | 6.89 | 6.00 ! 0.00 ! 0.00 ! GL.ES ¥
* 3.75 % 7,28 | 6.84 ! 6:80 ! 5.60 | 0.00 ! 0.00 ! Oz =
* 3.90 «x 6.78 ! 6.45 ! 6.10 | 4,53 | 0.00 ! 0.00 ! O T3 =
* 4,05 % 6.39 | 6.05 ! 5.70 | 0.00 ! 0.00 ! 0.00 ! 0,CC =
¥ 4,20 * 6.00 ! 5.65 ! 4.97 | 0.00 ! 0.00 ! 0.00 ! Q00 =
¥ 4.35 x% 5.60 ! 4.75 ! 0.6 ! C.00 ! 0.00 ! 0.00 ! e =
X 4.50 x 4,53 0.00 ! 0.00 ! 0.00 ! 0.00 ! @.00 ! 2=l |
3K 3K 5K 3K 3K 3K S K K 3K 3K K K K 3K K K 3K K K 3K K K K K K K K KK R KKK R R KR KK KKK KX KKK KRN R XK KX KA K AL x XX x X %
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JPPS SOGREAH-HALCROW- LAHMEYER

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B
= afaeat L : C4

- COMMENT : Partial embankment along Jamuha
structures opened from 01-06-1977 to 30-06-1977

Simulation from 15-06-1977 to 12-11-1977
3 3K 3K S KK 3K 3K 3K 3K 33K 3K K 9K 3K K oK K 3K 5K oK oK 3K 3K K 3K 3K 3K 3K 3K 5K 3K K K oK 3K 3K K K 0K 3K 3K 2K K 3K 3K K K 3K K 3 K X K 3K oK K K K K K X K X X K X X

&

Flood
depth

.85

***************X*X******XK**XX?I:XXJK*************K*************!S XX XXX

¥ Area Flooded (Km2)

e e s
x 3 days ! 5 days !10 days !20 days !40 days !60 days
- S . | s=s==aaa | — o (e SRR
* | | | | |

* 3.87 | 53.62 ! 52.82 ! 49.36 ! 42.64 ! 34.27
x 50.11 ! 49.86 ! 48.86 ! 44.77 ! 37.31 ! 27.56
x 45.84 | 45.48 | 44,06 ! 39.44 | 30.69 ! 21.42
% 40.5f ! 40.16 | 38,73 ! B83.38 1L 28.98 ! 16.43
* 34.72 | 24 .27 ! 32.48 ! 26.56 ! 18.76 | 2.1
*x 28.01 ! 27.56 | 25 . | 20.75 | 3.77 | 8.70
® 21.75 ! 24.42 L 20.08 ! 1. 77 | 10.24 ! 5.76
¥ 16.77 ! 16.48 1 15,10 | 14,87 | 6.83 | 2.86
x 12,23 ! 1258 o 1F 012 3 8.26 ! 4.75 | 2.20
* 8.92 | 8.70 ! e 2 i L 5.51 ! 2.88 | 1.19
* 5.89 5:76 | 5. 28 | 3.81 | 1.66 ! 0.386
* 3.99 3.86 ! 3,36 | 2wl ! .85 | 0.24
¥ 22 B2 | 1.83 | 1085 1} G.30 | .14
X il 1.19 ! 0.82 | 0.84 | 0.18 ! 0.09
* 03 0. 36 ! .32 1 0.23 ! g.11 1 0.04
% 025 0.24 ! 0527 ) 0.13 ! 0,06 ! 0.00
* 0.14 | 0.14 ! P e 0.08 ! 0.03 ! 0.00
* 0.09 ! 0.09 007 0.03 ! 0.00 ! 0.00
* 0.04 | Q.04 ! 0nG3 | 0.00 ! 0.00 ! 0.00
* 0.02 | 0.02 ! 0.00 ! .00 ! 0.00 ! 0.00

AN4-Apx.D-177
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JPPS SOGREAH-HALCROW-LAHMEYER

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B
- QELL v B
- COMMENT : Partial embankment along Jamuna

Structures opened from 01-06-1977 to 20-06-1977

Simulation from 156-06-1977 to 12-11-1977
‘i:*****:'K*******X*******************:k:k****K************x**x*******!K* = X xxx

-
x

X *

AN XM oK oK ¥ X K oK K K X K

.

¥ O MK MW OH K KX K X X XK X K A

Floocd
depth
(m)

PRPAWMWWMBEBOBWMNMPNPONRKN - = - - 40000000

.00
w18
+30
.45
.60
;15
S A
.05
.20
.35
.50
.65
+ 88
.95
; 108
.25
.40
.55
.70
« 85
.00
ofl B
.30
.45
.60
es)
.90
.05
.20
35

* Area Flooded (Km2)

* ______________________________________________________________
x 3 days ! 5 days !10 days !20 days !40 days !60 days !
R mertents I ey | === e St S e i
* ! | I | 1 |
*x 29.66 ! 29.26 ! 28.87 | 23 8T 9.3 I 4.85 |
 27.87 | 271 20 3 26.88 | 20.68 ! 6.54 ! 8«18 U
x 25,69 ! 25.30 ! 24.80 ! 18.18 ! 4.85 ! 248% 4
¥ 23.72 ) 23 .33 i 22 .83 ! 15.858 # 8:18 Q.90 !
¥ 21.538 1 21 02 20 .51 1 12.83 1 2:0717 o Qi 50
* 18.99 ! 18.48 ! 17.98 ! 1022 ) 0.90 ! 0.16 !
* 16.42 | 15 98 ! 15 .88 | 7.48 ! 0.50 | 0.06 !
*x 13.81 ! 13.28 ! 12 78 5.41 | 0.16 ! Q.0% |
x 11,14 ! 19.5% ! 10.04 ! 3,72 | 0.06 ! 0.00

* g.38 | 7288 7.28 I 238 4 al.a% | 0.00

x 5.98 |1 5.64 ! 5.30 ! 1:2% i 0.00 ! 0.00

X 428 0 2.94 | T80 U .82 0.00 ! 0.00

* 2.8 4 2.52 ! 230 0. 27 4 0.00 ! 0.00

* 1.64 ! 14z 'l 1 .20 & 0.08 ! 0.00Q ! 0.00

. 0.74 ! 0.67 ! 0.60 ! D.0& ! 0.00 ! 0.00

* 038 | .32 | @28 Q.00 ! 0.00 ! 0.00

x 0.10 ! Q.09 ! .08 ! .68 ! 0.00 ! 0.00

X 0.04 | Q.03 | 0.02 ! 0.00 ! .00 ! 0.00 !
* .00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 !
* 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 !
* 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 !
* 0.00 ! 0.00 ! Q.00 ! 0.00 ! OO | 0.00 !
x 0.0 ! Bi. @ | 0.00 ! 0.00 ! 0.00 | 0.00 !
* Qi 00! | 0.00 ! 0.00 ! & ea ! .00 ! Q.00 !
x 0.00 ! 0,00 ! .00 ! 0.00 ! 0.00 ! 0.00 !
* 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 !
* 0.00 ! 0.00 | 0.00 ! 0.00 ! 0.00 ! 0.00 !
* 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 !
* 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 !
* 0.00 ! 0.00 ! 0.00 ! g.00 ! 0.00 ! 0.00 !

OO DONOC D O OO O DOm0 000

Lo

YT Y Y P PRy e
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JPPS SCGREAH-HALCROW-LAHME YEF

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OPTION : OPTION B
= GELL : G
- COMMENT : Partial embankment along Jamuna

Structures opened from 01-06-197° to 20-06-1977

Simulation from 15-06-1977 to 12-11-1977
*******‘************XX***X****X**********XX****KX**********XIX**‘K’K X xxxx =

* Flood * Area Flooded (Km2) =
e i T e e e e e e el x
* (m) % 3 days ! 5 days !10 days !20 days !40 days !60 da.s !zJ za.s «
H——————— e ——————— | m—m e —— = — Rt SR S [ =i | s s | =y x
* * | I | I I I x
x 0.00 =x 18.59 ! 18. 30 ! 17.90 ! 13.17 | 6.92 | 5 .89 | Ry, = ®
¥* 0.15 *x 16.86 ! 16z 65 | 16.233 | 19,88, | 5852 4 4.29 S
x 0.30 % 15.28 | 15.07 ! 144712 | 9.26 ! 4,20 ! 8.43 = =
¥ 0.45 *x 13.31 ! 13.03 ! 12.61 | 155 ! 2 i 25t | = @ET K
¥ 0.60 x 11.20 ! 10.92 ! 107,83 6.08 | Eadl M 1.34 | 5 ol W
¥* 0.75 % 9.38 | 9.15 ! 8.81 ! 4.58 | 1.67 ! 1.20 | £, ¥
* 0.90 * 7.66 ! 7.43 | .39 3.82 | 1.08 ! 0.5 | I
* 1,05 % 6.17 | 5.99 | - T | 2.84 ! 0.7¢€ ! 0,54 G
¥ 1,20 % 4,77 ! 4.59 | 4.33 | e B2 D.45 | 0,23 e L
x 1,35 % 3.68 ! 3:556 | 2,85 | T2 | .28 ! @5 T =
* 1.50 % 2: 7 | 2.57 | 2.40 0.289 | Gl ¥3. A BT =
*x 1,65 % 1. 87 | 1.89 | 1.78 | D=8 .06 ! 8 E '
* 1,80 % .38 ! .25 1.14 ! 0.z25 0.0C ! G. :
¥ A= 95 & 0.81 ! 0.87 ! 0.80 ! i 0.00 ! @ 1 g =
x 2.10 * 8. 58 ! 0.53 ! 0,48 0.08 Wi, @O | 0. . =
x 2.25 % .36 | 0.34 | 0.30 ! 0.21 ! 0.00 ! 0. . x
*x 2,40 % .19 | 0. 186 ) .14 ! 0.60 ! 0.00 ! 0, O LIl o=
x 2.55 % 0.09 | 0.08 ! g7 ) 6.20 | 0.00 ! [57c=th ! .
x 2.70 * 0.02 | 0.01 ! 0.00 ! 0.0 ! .00 | BiE3 DX M
* 2.85 % 0.00 ! 0.00 ! 0.00 ! Q.60 ! .00 ! gL.ea 4 z JES W
K K K 3K K KKK KKK K KK K K K K KK KKK KKK KKK K KR KA KKK KT XK R KKK EKKK KX EFE (X XXX X XX x =
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JPPS SOGREAH-HALCROW-LAHMEYER 3 QLX

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREZA ZHARACTERISTICS

-~ OPTION : OPTION B
— {GEEE L G
- COMMENT : Partial emtankment along Jamuna

Structures opened from 01-05-1877 to 30-06-1977

Simulaticen from 15-06-1977 to 12-11-1977
***************th****************xxx***X*************#X*******xxkxxxztx

¥ Flood * Area Flooded (Km2) =
B HEPEN s i e e e e e e e x
x (m) x 3 days | 5 days !10 days !20 days 140 days !60 days !92 gays =
Yo o R — S === [T [ O = fiaar s ] e x
* * | | | | I =
*x 0.00 * 33.28 ¢ 3%.20 ¢! 32.%2 ! 31.33 ! 28.87 ! 26 .66 1 28.13 %
x 0.15 % 31.86 ! 31.75 ¢ 31.32 ! 29.74 ! 26.04 ! 22 .61 4 e .75 =
x 0.30 % 30.27 ! 30.16 ! 29.74 ! 26.98 ! 23.06 ! 19.22 ! i4 .08 =
x 0.45 x 27.93 ! 27.74 ! 26.98 | 24.15 ! 19.88 | 16.07 ! 138 %
x 0.60 x 25.09 ! 24,91 ! 24.15 | 20.80 ! 16.43 | 12.86 | 8.8 =
* 0,78 % 21,98 ! 21.71 | 20.80 17.42 | 182 | Tk TE i 6.2z *
x 0.90 x 18.55 ! 18.32 17 .42 14.63 ! i1.05 1 8.18 ! 4,45 =
* 1.06 *= 15,53 ! 15.385 ! 14,65 11.82 | 8.62 | 5.88 ! 2.6 =
x 1.20 = 12.82 ! 12.64 ! T 92 U 9,36 | 6.08 ! 4,00 ! 2 JBE ¥
x 1.35 % 10,21 o 10.04 ! 8. 38 | 6.83 | 4.24 | 2.48 | T4 =
¥ 1.50 % 7.67 ! {0l | 6.82 ! 4.85 ! 2.87 U 1.87 | C.78% %
* 1.85 * 5.46 ! 5.34 | 4. BE 3.02 I 1.95 ! 1.24 ! Dig 18 =
* 1.80 % 3.863 | 3.51 3% @2 218 4 .33 ) 0, 62 | .07 =
* 1.95 X 2.36 ! p.32 ! 2.15 1.54 I 0.70 ! .11 ! 0T =
* 2,10 % 1.74 | i 1 .54 Q.91 i 0.12 ! n. @5 | C . QC =
* 2.25 % 1:02 & .08 ! Q.91 028 | 0.06 ! 0.00 | C.0C =
x 2,40 * 0.50 ! 0.45 | O 0.08 ! 0.00 ! 0.o0 ! 2.0 =
x 2.55 % 0.10 ! 0,09 | g.08 | 0.00 ! 0.00 ! 000 ! 0. BE =
x*xx*****x******x***x***x*x***x**xxx*x**x*x**x*x*XXX*x*xxxx*x***zx:*Xxxx
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JPPS SOGREAH-HALCROW-LAHMEYER ;5 (Jg

MAIN FINDINGS FROM MIKE11 OUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- QPTION : OPTION B
= IQELL : 8
- COMMENT : Partial embankment along Jamunha

Structures opened from 01-06-1977 to 30-06-1977

Simulation from 15-06-1977 to 12-11-1977
3k 3K 3 3K 3K K 3K K 3K 3K 5K 3K K K 3K Kk K 3K KK K K 3K 3K 3K 30K 3K oK K K 5K 3K 3K 3K 3K 5K 3K K K K 3K 3K 3K K 3 K K 3K oK 3 3K oK oK K KK KK KK XK K K K X

x Flood * Area Flooded (Km2) *
* depth ¥——c——m—emmm e s — s S s s s e e S s T e e s e s *
x (m) * 3 days ! 5 days !10 days !20 days |40 days !60 days !90 days x
- —————— W e — | ———————— e —— e e o e e e P —— *
4 * ! ! | ! | | =
x 0.00 * 53.33 ! 52.10 ! 51.28 ! B33.78 ! 12 938 | 9.00 ! 4,58 %
x 0.15 * 47.19 ! 45.96 ! 45.14 | 27.58 ! 10.24 | 6.87 ! 3.14 x
x 0.30 * 41.05 ! 39.76 ! 38.%0 ! 23.13 ! 7 . LS < i L 1.74 %
x 0.45 * 34.61 ! 33.32 ! 32.46 ! 18.78 ! .14 1 3.79 1} 105 *
x 0.60 % 28B.17 ! 27.28 ! 26.69 | 15,12 1§ 4,58 2.39 ) 0.681 %
x 0.75 *® 23.72 \ 22.88 ! 22.24 | 11.64 | 314 | 1 25 | 9.39 =
% 0,90 * 1G.27 | 18,54 1 18.08 ! 9.31 1 .74 | 0.81 ! g.26 =
x 1,06 * 15.61 ! 14.88 | 14 .39 ! 7.08 ! 1.06 ! 0.46 ! 0.16 =
* 1,20 % 11.98&6 ! 11,48 | AT | BuDg | 0.81 ! 0.33 ! 0.03 =
* 1,35 x a.62 | g.15 | g.84 | T ) 0.39 | 0.20 J.00 =
¥ 1.50 % 7.28 | 6.398 ! Gt | 2.58 | Q.26 | 0.08 ! 0.00 =
x 1,65 % 5.8 ! 5.41 | .20 | ool # 8.8 J 0.00 ! 73,00 =
x - .80 ¥ 4,16 3.88 | 370 4 0.87 ! g.83 ! 0.00 ! 2.00 =
x 1,95 X 2 ar 2.49 ! 2.30 | 0.47 ! 0.00 ! 0.00 | 3.0Q0 =
x 2,10 % T 87 | 128 |1 .22 i 0.34 | Q.00 4 0.00 ! .00 =
* 2,25 X% g.,83 | 0.84 ! D./8 ! g.21 | -, 00 0.00 ! 4 E8 =
x 2,40 % 0.49 0.46 | 0.45 ! 0.10 ! .00 ! 0.00 ! 3.00 =
* 2,685 % 0:86 | 0«38 1 0.32 d 0.00 ! Q.00 | Q.00 | 2.00 =
¥ 2,70 % 0. 28 | B2t 0.19 ! .08 ! 0.00 ! 0.00 ! 2.00 =
¥ 2,85 % 0,12 008 0.08&8 | 0.Q0 ! 0.00 ! 0.00 ! 2.00 =
X 0c % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 x
* 15 % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! J).00 x
* 3.30 * o.ee | 0.00 ! Q.04 A 0.00 ! 0.00 ! 0.00 ! 0.00 =
¥ 1.4 * 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0.00 ! J.00 =
* 3.60 x 0.00 ! 6.00 ! 0.0C ! Q.00 ! 0. 00 ! 0.00 ! OG0 X
x 3.75 % 0.00 ! 0.00 ! 0.00 ! 0.00 ! 0..00Q" | .00 ! Q.00 *

K***x*xx*****************#********X******:**************r*********l*X**Xk
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JPPS SOGREAH-HALCROW-LAHMEY ==

MAIN FINDINGS FROM MIKE11 CUTPUTS
FLOOD DEPTH/AREA CHARACTERISTICS

- OFTION : OPTION B
= GELL : €8

- COMMENT : Partial embankment along Jamuna
Structures opened from 01-06-1977 to 30-06-1877

simulation from 15-06-1977 to 12-11-1977
3K 3K 3K KK 3K 3K 3K 3K 3K 3K 3K 3 3K K 5K 3K 3K 3K 3K 5K 3K K 3K oK 3K 3K 3K K 3K oK 3K KK oK K K oK 5K K K KK KK K KK K KK KKK K XX X KK X x X %
Flood
depth

***********‘K***’K*XN‘XXE*X}K*Kt**#***#**x**xxﬁ xRN NN KK KK O NN .

AN4-Apx.D-182

vt O [ _p..

YO B O Oy iCX

o I ]

s ohoin

| TIRLEL A 1

Y YUY Y NS OO

* area Flooded (km2)
e e S
* 3 days ! 5 days !10 days !20 days !40 days !60 days
S — | e e — | e — = | e ——— | m i —— | m—me ==
b 4 | | l l |
¥ 27.92 | 27.11 | 26.03 ! 20.45 | 10.64 ! T 14
* 23.86 ! 23.01 ! 21.87 ) 16.18 ! 8.60 ! 5.8%9
*x 19.60 ! 18,78 | A 13.25 | 6.78 ! 4.26
* 15.34 | 14.82 | ¥4 A2 & 10.64 ! .32 | 3 1B
* 12.73 U 12.20 ! 11 51 U 8.60 ! 4.00 ! 2.3
*  10.11 ! g.70 ! g.21 i 6.78 ! 2.99 ! 1.70
¥ 8.24 1 7.87 U T a3 ! B d 2. 14 ! 1.36
* 6.41 ! 6.11 ! 5.76 | 4.00 | iz BB} 0.00
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Hydrograph of All Cell Representative Points
(1977)
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ANNEX 4
APPENDIX

D6 STRUCTURE DESIGN AND MANAGEMENT

UPSTREAM AND DOWNSTREAM WATER LEVEL WITH DISCHARGE
OPTION B WITH JHENAI/CHATAL OUTLET STR. (REF.YEAR 1877)

Chatal Inlet
Jhenai Inlet
Islampur Inlet

REDUCTION OF VENTAGE AT JHENAI/CHATAL OUTLET
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DETAILS OF INLET STRUCTURES
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IInvert !Water level m (PWD)! Discharge =

¥*Name of Inlet* Chainage ! No.of !

Size
mxm !level
'm(PWD) ! u/s

----- ¥ *
! ! !
13.35X2.44! 15.00 ! 18.85
! ! !
13.35X2.44! 10.00 ! 17.91
! ! i
13.35%X2.44! 15.00 ! 18.94

x Structure x Km IVent(s)!
* ¥ ]

% X =

¥ ¥ [

¥ CHATAL x 2.000 ! 8
* ¥ !

¥ JHENAT ¥ 4,000 ! 7
X ¥ |

¥ ISLAMPUR ¥ 0.500 ! 1
¥ ¥ I

b 4

1 |
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