Flood Forecasting at FF&WC - 1897

Draft Work Report of T. van Kalken
Danish Hydraulic Institute
July 1997



Flood Forecasting at FF&WC - 1997

D
r pt

Flood Forecasting at FF&WC - 1997

Draft Work Report of T. van Kalken
Danish Hydraulic Institute
July 1997



Flood Forecasting at FF&WC — 1997

Setup of Real Time Flood Forecasting System at FFWC - 1997

1.

Introduction

Real time Flood Forecasting using the newly developed systems established under
FAP10 commenced in the 1996 monsoon. The main components of the new
system, which runs under Window95 are:

e New “Flood Watch” (FW) database, with data entry, checking and
processing facilities built in.

e Automated transfer of telemetry and databox data to the FW database

e Automated transfer of data from the FW database to MIKE11 database

e Automated transfer of MIKE11 forecasts to the FW database

e Automated generation of forecast bulletins.

e Generation of flood inundation maps

e Real time water level and rainfall status display

All components of the new system are integrated within a single graphical user
interface (GUI), based on the ArcView GIS package.

Background to Updates made in the period October 1996-June 1997

Since the end of the last monsoon, a number of additional water level and rainfall
stations have been added to the real time hydrological station network. In
addition, data transfer via databoxes from both new and existing stations has been
initiated, and is in operation during the 1997 monsoon.

Work has also been carried out on the SuperModel setup at SWMC, with updated
river cross sections added on the Old Barahmaputra and Old Dhaleswari and
associated spill channels. The Sarigowain river basin in the NE has been
reschematized to improve the model calibration results in this area. The ?? basin
the NW has also been updated with a more detailed schematization originally
produced by SWMC for separate road study in the area. The new real time data

availability in 1997 has been fully exploited in a revised boundary and update
station configuration.

Models for flashy river forecasting have been set up and calibrated for the Manu
River in the NE, and the Karatoya-Atrai system in the NW. Additional data
collection schedules have been established for the real time stations in these areas
in order to obtain the best available data possible for these models.

The flood mapping facilities have been upgraded with new versions of both
ArcView and MIKE11-GIS. All river embankments have now been included as

a separate theme in the GIS, and are taken into account when producing flood
inundation maps.
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Real Time Data Collection System
3.1 Data Collection Schedules

With the establishment of the two flashy river models, in addition to the Super
Model, additional data collection schedules have been established. Table 1 shows
the schedules for rainfall and water level data collection for the Super Model, NE
and NW flashy models. The most common data collection schedule is 3 hourly
water levels, from 0600-1800, and daily rainfall at 0600.

3.2 Real Time Data Recording Stations

Table 2 lists the real time data stations used by the flashy river models and the
Super Model. A number of new real time stations, representing both boundary
and update stations have been added since the 1996 monsoon. The number of
stations used in the model are as follows:

e Water Level — boundary
e Water Level —update
e Rainfall

3.3  Data Transmission Methods

In the past, data transmission has generally been by voice radio, supplemented by
a few telemetric stations. As the number of real time stations has increased, there
was a danger of radio congestion during the daily transmission window. To avoid
this problem, FAP10 installed so called databoxes (or Magic Boxes) at all of the
new, and many of the existing real time stations. Real time water level or rainfall
data are entered directly into the databox by the gauge reader at the time of
observation (the time is automatically recorded). Data stored in the box are
automatically downloaded to pcl00 at the FF&WC every day at a different
frequency from the voice transmission. Stations with voice radio continue to
transmit data by that method, and this dual system is likely to continue throughout
the 1997 monsoon, to provide a backup to the databox transmissions. New
stations transmit by databox only. (See Table 2)

Data transmitted by the new Japanese Telemetry system is recorded hourly in the
Telemetry room. Special programs on pc102 retrieve this data and send it on to
the main FW database on pc104. If this system breaks down, the telemetric data
must be entered manually directly into the FW database.
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Table 1. Real Time Transmission Frequences
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The Flood Forecasting Model, SM97
4.1 Coverage

The Super Model covers the entire northern regions of Bangladesh, from north of
the Ganges and Padma, and the North East Region above Bhairab Bazar. All
major rivers and flood plains are included in the model. Some statistics of the
model are as follows:

e (Catchment area 82,000 km?
e No. of catchments 216

e No. of river branches 195

e No. of link channels 207

e No. BC Weirs 40

e Total length of modelled rivers 7270 km,

4.2 Catchments

Catchments in the Super Model are mainly internal, ie lying within Bangladesh.
However several catchment boundaries also extend across the border into India,
particularly in the NW and NE areas. Rainfall runoff from the catchments is
modelled by NAM using the data from the 8 real time stations located within or
bordering close to the model area. Table 2 lists all the real time rainfall stations
used by the model.

43 Rivers

Apart from the major rivers, the Jamuna, Ganges, Padma and Meghna, the model
also includes all of the major rivers in the NW, NC and NE regions. The coverage
of the model had been greatly expanded and intensified compared to the earlier
model run before FAP10.

4.4 Boundaries

The Super Model utilizes real time data at 19 of a total of 46 boundaries. Where
rating curves are available at upstream boundaries, these are used to generate
discharge inflows to the model. Water levels are specified at the remaining real
time upstream boundaries, and at the downstream boundary at Chandpur. A rating
curve is used at the downstream boundaries on the Arial Khan. At the remaining
river boundaries, either NAM inflows are used, or generated discharges from
adjacent real time boundaries are scaled according to relative catchment areas.
This latter technique is used extensively in the NE, where real time data are
restricted to only a small number of boundaries. Table 3 lists the boundaries used
in the Super Model.

0%



Table 3. Super Model Boundaries

Flood Forecasting at FF&WC — 1997

s i

0.60*Sarighat

A Piyang | cled discharge

Active Chela 0.00 Q 0.15*Lourergorh | Scaled discharge

Akhira 0.00 Q Q=10 NAM catchment NW-10

Alai-Mod 0.00 H Gaibanda

AnalKhan 4835 | QH - Rating curve boundary

Atrai-P 105.13 | Q Q=0 bl i

Atrai_L050 1000 |Q Q=0 NAM catchment NW-33

Balu 0.00 Q Q=0 NAM catchment NC-11

Bangshi 37.0 Q Q=0 NAM catchment NC-1

Barak 0.00 Q Barak Total inflow to Surma and
Kushiyara rivers at Amalshid

Bhugai 0.00 Q Nakugaon

Bhugai R028A | 0.00 Q Q=0 Flood Cell, NAM catchment
NE-01

C Jamuneswari | 90.95 | Q Badargan;j

Dadbhanga 0.00 Q Q=0 NAM catchment NC-2

Dhalagang 0.00 Q 0.25*Lourergorh | Scaled discharge

Dhalai 0.00 Q Manu*0.33 Scaled discharge

Dharla 33 H Kurigram

Dhepa-Art 1000 [H Dhepa-Art Sink, flow out of the model.

Ganges 3525 |H Hardinge Br Boundary for 1995 setup only

Ganges-Ext 0.00 H Pankha

Gorai 11,901 | H Gorai RB

Ich-Jamuna 59.00 |H Phulbari

Jadukata 0.00 Q Lourergorh

Jadukata LB 0.00 Q Q=2 NAM catchment NE-13

Jafflong 0.00 Q 0.60*Sarighat Scaled boundary

Jamuna-T 8.00 H Noonkhawa

Jhalukhali 0.00 Q 0.50*Lourergorh

Jun 1022 0.00 Q Q=0 Flood Cell, NAM catchment
NE-26

Kala 0.00 Q Q=10 NAM catchment NW-4

D
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NAM catchment NE-21

Lower Meghna 17.4 H Chandpur-MWL

Lubhachara 0,00 Q Sarighat Sarighat discharge used here as
catchment is adjacent and the
same size as Lubhachara
catchment.

Manu 0.00 Q Manu RB

Mogra 0.00 Q Q=2 NAM catchment NE-06

Naleya-AT 0.00 Q Q=10 NAM catchment NW-10

Nandakuja 3939 |Q Q=10 NAM catchment NW-39

Nawagang 0.00 Q 0.05*Lourergorh | Scaled discharge

O Someswari 0.00 H Durgapur Spill channel of Shibganjdhala at
Durgapur. Runoff from NE-10
intercepted by LB floodplain
(below)

O Som LB 0.00 Q Q=10 NAM catchment NE-10

Sarigo RB 0.00 Q Q=10 NAM catchment NE-18

Sarigowain 0.00 Q Sarighat

Shibganjdhala 6.5 Q Durgapur

Sib-Barnai 0.65 Q Q=0 NAM catchment NW-32U

Sonaibardhal 0.00 Q 0.089*Barak Scaled discharge

Surma_RB 0.00 Q Q=2 NAM catchment NE-19

Teesta 7979 |[Q Kaunia RB

Tulshiganga 0.00 Q Q=10 NAM catchment NW-27

Ukaratoya 41.5 H Panchgarh

Ukaratoya 4200 |Q Q=10 NAM catchment NW-2

Up Khowai 0.00 Q NAM catchment NE40

4.5  Rating Curves

Rating curves are available at several real time stations in the NE and NW.
They are used to generate inflows to the Super Model. This is done
automatically in the Flood Watch database (see Section 8). The rating
curve equations presently implemented in Flood Watch are listed in Table

4.
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Table 4.

Rating Curve Equations Used in the Super Model

A e SR
Amalshid 2. 2.22 (h<1e6)
992 135 13.5 (h>16)
Badarganj C.Jamuneswaril 20.39 2.72 2.5 (H<29.5)
130.44 1. 52 28.45(h>29.5)
Durgapur Shibganjdhala 33.42 2.67 g.8l
Kaunia RB Teesta 148.98 2.07 26.40 (h<28.5)
189.39 2.96 27.00 (h>28.5)
Lourergorh Jhadukata 238.86 195 6.8
Manu RB Manu 10.20 2.27 11.80
Nakugaon Bhugai 30.50 1.93 20.10
Panchagarh U.Karatoya 41.21 2.32 67.10(h<67.8)
57.40 2.00 67.25 (H>67.8)
Sarighat Sarigowain 0.58 2.86 1.76 (h<8.5)
a.27 4.22 4.00 (h>8.5)
Flood Plains

Flood plains are schematized in the Super Model in various ways; as
extensions to river cross sections, as flood cells and as separate flood plain
channels. Flood cells and flood plain channels are connection to the
adjoining river system by a series of Link Channels. Link channels simulate
the exchange of flows between the rivers and flood plains, via overtopping
of embankments and drainage back via khals. There are a total of 207 link
channels in the model.

Embankments

River embankments are common in the NE and NW regions and along the
banks of the Ganges and Jamuna. Embankments, including railway and
road formations prevent or impede the exchange of water between the
rivers and floodplains. They are taken into account in the model via the
link channels mentioned in the previous section. Embankments also play
an important role in flood mapping, where they act as discontinuities in the
water surface. See Section 10.

Structures

Structures in the Super Model comprise Broad Crested Weirs (35) and
Culverts (15). BC weirs are generally used to simulate flow between rivers
and flood plains. In the NE, several BC weirs on the Kushiyara RB
floodplain represent constrictions where flood waters pass under, or over
main roads. Weirs are also used to regulate spill flows from the Jamuna to
both left (NC) and right (NW) banks. See also Section xx.

11
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4.9

Naming Conventions

River Names

As far as possible, actual river names have been used in the model
according to SOB topo maps and other authoritative sources. Deviations
from this have been necessary where the original river models have been
extended upstream. eg, the Surma, Kushiyara and Khowai have all been
extended upstream, as the original starting chainage was zero, the
extended branches are prefixed with the term “Upper” to prevent the use
of negative chainages.

Flood Plain Channels

Where floodplains are separated from the main river channel, a quasi 2-D
model schematization has been adopted, with the flood plain modelled as
a separate river branch, joined to the main river by a series of links. The
floodplain channels are named after the river they are linked to
(abbreviated if necessary), with the suffix “ LB” or “ RB” used to
describe their location on either the left or right bank of the river they are
named after.

Example

The right bank floodplain of the Kaliganga River is designated
KALIGANGA RB

The left bank floodplain of the Old Someswari river is called O_SOM_LB

Flood Cells

Flood cells have been used to describe areas which are subject to
inundation, but in which water flows are very small or zero. Such areas
include many of the haor depression areas in the north east which are
protected from early flooding by dwarf embankments, but which become
submerged later in the monsoon. The water levels in each of these areas
can be assumed to remain nearly horizontal, and therefore a flood cell
description is the most appropriate.

Flood cells are in most cases connected to the adjacent rivers by link
channels. Incorporated within each link is a structure description (an open
culvert) which regulates the flow exchange between the flood cell and the
river. The area-elevation relation of the flood cell is given at a single cross
section in the cross section database. Links which incorporate the A-E
relation of a flood cell in the cross section database are easily identified
from the .RDF listing of the link channels, as the F'I. Area End is non-zero.

The naming convention used for the link channels is described below. In
a few cases, river branches with broad crested weirs are used to describe
the connection between the river and flood cell. This is generally where the

flood cell is connected at one end only, and a boundary (Q=0) is specified
at the open end.

12
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Links
Links have generally been used to connect floodplain branches and flood
cells to the main rivers. The naming convention followed is:
ABCDEF_Xnnn
Where

ABCDEF are the first 6 letters of the river branch the link is
connected to
X is either L or R, depending on whether the link is
on the
left or right bank of the river
nnn  is the chainage (rounded down to the nearest 1 km)
of the
river/link connection. The chainage field should be
preceded by zeros if the chainage < 100.

Examples

A link connecting the right bank floodplain of the Kushiyara River
(KUSHIY RB) to the river itself at chainage 8.5 is designated as
KUSHIY R008.

A link connecting the right bank floodplain of the Dhaleswari
River (KUSHIY RB) to the left bank of the Padma at Ch. 61.0
is designated as PADMA_L061.

Note that in the North East region, a slightly different convention has been
used in the case of links which join to either end of a floodplain channel.
In these cases, the actual floodplain channel name has been given to the
link itself.

Example

The BAULAI LB floodplain channel runs from Ch. 2.7 to 85.7
almost north-south along the left bank of the Baulai between the
Baulai and Old Surma/Kalni rivers. The floodplain channel is
connected at the upstream end via a short link to the left bank of
the Nawa River at Ch 13.0. Similarly, the floodplain channel is
connected via another link at its downstream end to the Upper
Meghna at Chainage 0.0. The upstream link has been designated
BAULAI LB, extending from ch. 0.0 to 2.7, and the downstream
link has been called BAULAI LB extending from ch. 85.7to 93.1.

One other exception to this naming convention concerns the case where
a link does not connect to a river, but connects a floodplain to another
link. In this case, no river chainage can be used as a reference. In such
cases, the floodplain name is used, followed by the letter “B”.

13
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4.10

Example

The link connecting the floodplain channel SURMA RB to the
flood cell link SARIGO_L015 is designated SURMA_RBB

Note that except in the cases cited above, the upstream end of all links
have been connected to the river side, and the downstream has been
connected to the floodplain channel. This means that positive flow in a
link means flow from the river to the floodplain, and negative flow means
flow from the floodplain to the river.

Special Features

Breaches

There are several locations in the model area where breaches in
embankments regularly occur. The present model reflects the position of
the breaches at the end of the 1995 monsoon, as far as information allows.
It may be necessary, during the course of a forecasting season, to modify
the model setup to reflect changes in the actual breach locations and
geometries. Known breach locations are described in Table 4.

Scaled Boundaries

In most cases where real time data is not available to provide input at the
model boundaries, the output from a NAM catchment is used. In the
North East region however, there are many inflow boundaries along the
border areas with India. NAM simulations from these catchments, which
lie mostly within Indian territory, are not reliable as there is no rainfall data
available within the catchment areas. Therefore, a different approach is
used. Along the northern border, real time water levels are available at:

e  Amalshid
e Lourergorh (not yet on line)
e Durgapur
e Nakugaon
e ManuRB

The discharge at model inflow points from neighbouring catchments is
estimated by scaling the discharge in accordance with the relative
catchment areas. Table 5 shows the resulting scaling factors which are
applied. These may need to be modified if it appears that the resulting
discharge is consistently too high or too low.

The use of discharge as opposed to water level boundaries at locations
where the local river topography is not well defined (large cross section
spacing) may lead to an improvement in the model accuracy. There are
several boundaries in the north west which may benefit from switching
from a water level to a discharge boundary.

14
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Flood Forecasting at FF&WC - 1997

The use of discharge as opposed to water level boundaries at locations
where the local river topography is not well defined (large cross section
spacing) may lead to an improvement in the model accuracy. For this
reason Kaunia RB is now defined as a Q boundary.

Tides ;

Tidal variations in water levels in the Bay of Bengal are sufficient to
penetrate up to and beyond the Super Model downstream water level
boundary at Chandpur, even in the monsoon. Water level variations here
reach as far as Dhaka. Previously, only LWL, MWL and HWL were
recorded, and furthermore, no prediction is made of the water level
variation in during the forecast time.

To improve this situation, hourly water level recording at Chandpur has
been initiated. A prediction tool (possibly an ANN) is needed to make
predictions ofr the next 72 hours.

Bench Mark Corrections

As a result of the second order survey of the north east region carried out
jointly by SoB and FAP6, a large number of corrections have been made
to SWMC’s North East Regional Model. Both the cross sections used in
the model and the water levels used for boundaries and comparisons have
been adjusted according the survey results. As the north east component
of the SuperModel is based on the NERM, these BM corrections have also
been incorporated. A list of the BM corrections applied to hydrometric
stations in the NE is shown on Table 6.

Note that BWDB have not yet incorporated these corrections in their
hydrometric network. This means that water levels coming from the
following RT stations in the NE need to be corrected before being used as
RT boundaries or update points. Note also that the rating curves have yet
to be modified to reflect these BM corrections. Therefore discharges need
to be generated using the uncorrected water levels.
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Flood Forecasting at FF&WC - 1997

Table 6. Stations where BM corrections are Required

Station River Boundary | WL/Q BM Comments
/Update corr
Bhairab Upper Meghna | Update WL -0.07
Bazar
Durgapur Shibganjdhala | Boundary Qon Make correction
Shibganjdhala, after generating
WL on discharge
O_Someswari
Habiganj Khowai - WL -0.35 | Forecast
without update
Jariajainjhal | Kangsha Update WL -0.15
Kaniaghat Surma Update WL +0.19
Lourergorh | Jadukata Boundary Q +0.33 | Make correction
after generating
discharge
Manu RB Manu Boundary Q +0.18 | Ditto
Sarighat Sarigowain Boundary Q +0.46 | Ditto
4.11 Present Status (June 1997)

The updated Super Model has been installed on PC104 under

mil_32\data\all-97. The model setup in this directory uses ALL the
real time data which are expected to become available during the current
monsoon. At present, the following data are not available from any

source:

Station Region WL _RF

Jagir NC X (Out order)

Bogra NW %

Nakugaon NE X x (Not yet installed)
Lourergorh NE X

Janiajanjail NE X

= wa st |
x (RF is collected, but not used) wef Wbty box

x (Not yet installed) _~

x (Not yet installed)

As a consequence of the above, the setup files in ffwc97-all have been
modified to use only data available at the present time. The modified setp
may be found inm11_32\data\ffwe. The main changes to the files are as

follows in Table 7.
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Table 7. Temporary Changes made to Complete Super Model Setup Files

Complete
Setup File

Modified
Setup File

Modifications

SM87-ALL.RDF

SM37-TMP.RDF

The following NARM connections are included to
take into account missing boundaries at Nakugaon
and Lourergorh. Note that Lourergorh 1is alsco
scaled to provide discharge boundaries at another
4 model boundary peints.

NEX-48 -2399 km~ @ JADUKATA 0.0

NEX-01A - 340 km’ @ DHALAGANG 0.0

NEX-06 - 314 km’ @ ACTIVE_CHELA 0.0
NEX-06 - 116 km? @ NAWAGANG 0.0
NEX-11 - 591 km® @ JHALUKHALI 0.0

SMS87-ALL.BSF

SM97-TMP.BSF

The HD boundary file has been modified to take
into account missing boundaries listed above. The
following discharge events have been replaced
with a contant discharge (Q=2 or Q=10)
LOURERGORH @JRDUKATA 0.0

LOUR-JHALU @ JHALUKHALI 0.0

LOUR-DHALA @ DHALAGANG 0.0

LOUR-CHELA @ ACTIVE CHELA 0.0

LOUR-NAWA (@ NAWAGANG 0.0

SM-ALL.MSF

SM-TMP.MSF

The following rain stations have been removed
from the .MSF as real time data are not currently
available: (Weightages from currently available
stations have been altered to compensate)
Lourergorh

Nakugaon

This affects catchments in the NE only.

SM.NSF SM.NSF No change
SNNAM.BSF SMNAM.BSF No change
SM97.S8SSF SM97.SSF No change
SM97.PST SM97.PST No change
SM-ALL.USF SM-TMP.USF The following update stations have been removed

due to unavailable data:
Bogra
Jagir
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4.12

Future Improvements

At present, the NW component of the Super Model utilizes only a small
number of the possible real time rainfall data in the area. A reason for
this was that when existing BWDB water level stations were proposed
to be upgraded to real time stations, a check was not made on whether
the station also recorded rainfall. A later check revealed that several
stations do indeed record rainfall, and that therefore this data could also

be reported in real time for use in the model. The stations in question
are:

L. Serajgan) v

2. Chapai Nawabganj -
3. Badarganjy 7

4. Mohadevpur <

5. Rohanpur ~

If it is seen that regular rainfall is received (as requested) from these
stations, then the Theissen weigtages for the NW catchments should be
modified to include these new stations. This task has been assigned to
Kamal at SWMC. He will aslo recalculate the weightages for all other
catchments in the model as a second check of the existing weights. It is
proposed that all Thiessen polygon calculations be carried out using the
special facilities in Arc/Info, so that, if future changes in data availabiliy
occur, new weights may be computed rapidly. The new weightages should
be made ready for inclusion in this year’s FF activities as soon as possible.

5. The Flashy River Models - NE and NW

The flashy river models are implemented on pc101. Setup files for the NE
and NW models are located under c:\m11_32\data\ne-flash and
c:\ml1_32\data\nw-flash. Full details of the model setups and data
requirements may be found in HRS’s report.

6. The Flood Watch Database for the SuperModel

6.1

General

The Flood Watch database for the Super Model is implemented on pc104
under c:\fap10\data. Data entry, plotting and processing tools and
configuration files are located in c:\fap10. Data is entered into the
database from the databoxes automatically. Data from voice radio are then
entered manually, and, at the present time, telemetry data required to run
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6.2

6.3

6.4

the model are also entered in this way (Nayerhat, NC and Sherpur, NE).
Auto transfer of telemetry data is not operational at present.

Changes to the Flood Watch Database Setup, June 1997

Changes made to the Flood Watch database configuration during June
1997 have been mainly to add new real time stations and sensors, and
also to add raw databox water level and rainfall sensors where
unprocessed databox data are stored. Database modifications were
made via the defg. exe utility, specifying the configuration file
e:\faplO\data\ffwc.dis,

Appendix B list the entire database sensor setup of the Super Model
flood watch database.

Database Entry

At present, databox data are coming in from only a few stations, and
these are mainly water levels. Rainfall data is scrambled and it is not
clear in which units the rainfall is measured and/or transmited. The
proposed field trip by Noorullah is aimed to unify the databox data
entry procedures.

In the meanwhile, an interim data entry procedure has been developed.
First, databox water levels for those stations for which voice data are not
available are pre-processed and transferred to the database, and then the
remaining voice water levels and rainfall data are entered. Pre-processing
of databox data is explained in the following section. Manual data entry of
voice data, and further processing is described in Section 7.

Preprocessing of Databox data (Magicl - 6)

Data received from the databoxes must be preprocessed before entry into
the FloodWatch database. A series of batch files have been established to
automate this process. The batch files, named Magicl.bat -
Magic6.bat may be executed for the Super Model from the desktop
folder, Magic, which contains the shortcuts to each batch file. Batch files
are located in c: \fap10\bat on pc104. Configuration files are located in
c:\fapl0\magic. A full description and listing of each batch file is given
in ANK’s documentation.

Magicl.bat Copies the databox data files *.a11, from pc100, and, via
the box2conv. exe program, sorts and reformats the data into a file named
box2conv. cnv file ready for transfer to the Flood Watch database. The
box2conv.exe program carries out very basic QA checking; data with
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times later than the present time are ignored, and data with invalid dates
(eg 1997 06 83 06 00) are ignored. At the same time, the *.a11 files on
pcl100 are moved to a backup directory. Hence the next time magic1 .bat
1s executed, only new data are copied.

Magic2.bat Starts the conv.exe program to read the raw data text file
into the FW database, as shown below. The file magicnv2.cnv is used as

an argument. Data are read into sensors named Raw Databox WL or Raw
Databox RF.

Magic3a.bat Starts the entry.exe program with the file ffdarf.ini as an
argument. This displays all raw databox rainfall. The .ini file specifies
DAY=DB, which implies that all available raw data will be shown on the

entry form. At this stage, the data should be plotted using Quickplot, and
corrected (or deleted) as necessary.

Magic3b.bat AS magic3a.bat, except raw databox water levels are
displayed using the file £fdwl.ini as an argument. All data should be

plotted using Quickplot, and corrected (or deleted) as necessary.

Magic4.bat This starts conv.exe again. The data are exported to a
TXT file named ffwc2cnv.txt using magicnv2.cnv again as an

argument to the program. Export the file as a conv file by selecting the
appropriate button as shown:

22
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c5.bat The exported data are processed as follows:

Magi

Rainfalls: Rainfalls are accumulated to to daily values.
Depending on the measurement frequency, the time search interval
for each rainfall measurement varies. A total of 7 different search
schemes have been devised for maximum flexibility. The required
accumulation scheme is specified in the file magicnv2.cnv via the
InterpolationMethod parameter. Appendix D lists the rainfall
accumulation and water level interpolation schemes.

Water Levels: Water levels are interpolated to the required times,
generally every 3 hours from 0600-1800. Exceptions are, Flashy
NE, Flashy NW and 24 hourly stations. As for rainfall, the type of
interpolation will vary for each type of data, and the required

scheme is specified by the InterpclationMethod parameter in
magicnv2.cnv.

The interpolation program is named ££intp.exe. Note that by default, the
program interpolates only data from 0600 six days ago to 0600 the present
day (the usual duration of the updating in MIKE11). The default input file
name is £fwc2cnv. txt, and the default output file is £finterp. txt.

If a different duration is required, the program must be run with all
command line arguments, ie: input-file; output-file; start-date;
stop-date.
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Appendix C lists the rainfall accumulation and water level interpolation
schemes, and also the contents of magicnv2.cnv.

Magic6.bat After the water level and rainfall data have been
accumulated/interpolated, they are read into the FW database into the
same sensors as the voice data. The program conv. exe is normally used
with the file magicnvé.cnv as an argument and ffinterp.txt as the
input file. However, as the rainfall data are still scrambled, a modified
.cnv file, magmods . cnv has been created which only lists water level data
for transfer to the FW database. This should be used until databox rainfall
data reaches the required standard. (The magic6.bat file will then need
to be modified to specify magicnvé . cnv as the program argument)

IMPORTANT! In order not to overwrite any existing voice data, the
option “Add only new data” must be checked as shown below.

Application

After these steps have been carried out, the usual data entry procedures
outlined in the Section 8 may be carried out.

7. The Flood Watch Database for the Flashy River Models

71

Database Setup

The database for the flashy river models is located with the models
themselves on pc101. The database and associated configuration files and
batch files are located under c: \f1ashy. This database is kept separate
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7.2

7.3

7.4

from the Super Model Database on pcl104, although sensor names and
directories are the same where common sensors exist.

Changes to the setup, June 1997

Some changes have been made to the setup, in particular the introduction
of Processed and M11Update sensors to hold temporary boundary
forecasts and estimated update data respectively.

Preprocessing of Databox data (Magicl - 6)

This is done in much the same way as for the Super Model. The difference
is mainly in the first step. The extraction of the databax data must fiirst be
carried out on pcl04, during which the * all files are converted to the
output file box2conv.cnv. Then, magicl.bat on pc101 (the flashy river PC)
simply copies that file to its own magicbox data directory, c:\flashy\magic.
Thereafter, steps 2-6 are similar. Steps 3a and 3b (QA check of RF and
WL data) have been merged into a single Step 3.

Database Entry

After the databox data have been transferred to the flashy database,
additional tasks such as voice or telemetry input are carried out for each
model separately. Note that the Flood Watch configuration files are stored
in the MIKE11 working directory for each model, as mentioned in Section

Flood Forecasting with the SuperModel

8.1

Introduction

After the databox data have been processed and entered in the FW
database (see Section 6), the usual additional data entry and processing
steps should be carried out, as described in the following sections. Note
that all the steps described below may be carried out from within the Flood
Watch ArcView Interface. With the fap10.apr as the active view, the
buttons numbered 1 to 6 automatically start the required programs with
the correct arguments. The programs may also be started from the
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8.2

8.3

8.4

shortcut icons in the “Flood Watch” icons on the Desktop of pc104. All
.exe and configuration files listed below are located in c:\fap10 on

pcl04. (A backup is made daily to pc101 via the System Agent setup on
pcl04)

Step 1: Water Level Entry

Water levels from stations from which databox data are not available must
be manually entered in the form levels.rts which is loaded with the
entry.exe program in this Step. After completing the data entry for all
stations, Quickplots are taken to check for punching errors. Data from two
telemetry stations, Nayerhat (NC) and Sherpur (NE) must also be

manually entered at present as the automatic transfer of telemetry data is
not operational.

Step 2: Rainfall Data Entry

As databox rainfall data are not sufficiently reliable at present, all rainfall
data must be manually entered from the voice radio records. Button no. 2
in the Flood Watch interface loads entry.exe with the file rains.rts as

the argument. After completing the data entry for all stations, Quickplots
are taken to check for punching errors.

Step 3: Process Data - ¢

1) The data are then processed using the proc.exe program,
and the file bounds.pro as an argument (Button no. 3).
All processing parameters are stored in the file
bounds . pro. During processing, the following actions are
carried out: '

i) BM corrections are carried out to the stations listed in
Table 6. The corrected water levels are inserted into
sensors named Processed WL (if a boundary) and
M1 lupdate WL (if an update station)

i)  Discharges are calculated for the boundaries shown on
Table 3. Discharges are inserted into sensors named
Processed (. The discharge calculations are based on
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8.5

8.6

8.7

uncorrected water levels, as the rating curves used do not
take BM corrections into account.

v) The above discharges are are scaled to provide discharge
boundary conditions to numerous ungauged inflows in the
North East. Discharge boundaries and scaling factors are
listed in Table 6. Scaled discharges are inserted into
sensors named Processed Q.

V) Data at water level boundary stations are copied into
temporay sensors named Processed WL

Vi) Data at update stations are copied into temporary sensors
named M1 Jupdate WL

vi))  All measured rainfall are copied into sensors named
Processed RF.

Step 4: Estimate Boundaries

Estimates of boundary conditions (water levels, discharges and rainfall) are
then made via the entry.exe program using the file as an argument
parameter. The data listed in the entry form are the Processed water levels,
discharges and rainfalls computed in the previous step. Estimates of the

necessary data for the next 72 hours are then added to these sensors via
the form, at 24h intervals.

Step S5: Check of Update Stations

Finally, a check that data is available at all updating stations is made via
entry.exe using the file update.chk as an argument. The form displays
processed water levels at all updating stations. Data must be available at
all updating stations at 0600 and 1800 every day the updating is carried
out (generally from 6-8 days previous). If any data are missing, they are
estimated and stored in the Processed WL sensors.

Step 6: Transfer Data to MIKE11 FF Database

The processed water level, discharge and rainfall data are then transferred
to the MIKE11 FF database using the conv.exe program and the file
data2mll.cnv as an argument. The destination directory is
c:\m11_32\ffwc, as shown in the .cnv file. The option “Create new FF
data base” should be checked as shown.
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8.8

datazm11 = Conv Windows pp ication

Databases created in MIKE11 are:

* WL.BST -Processed water level and discharge data upto the time of
forecast
e RF.BST -Processed rainfall data up to the time of forecast

® QPF _BASE.BST -Processed boundary water level and discharge data

and rainfall up to the time of forecast and estimated data during the
forecast period.

Note that the database EMpTY . BST must exist in the MIKE11 destination
directory before executing conv.exe.

Running the MIKE11-FF model

The data directory for the updated MIKE11 model is c: \m11_32\ffwec on
pcl04. The setup files are listed on the Table in Section 4.11. Until all

stations comes on line, the modified setup files as listed on the table should
be used.

The model is generally run from between 6-8 days previous, to 3 days in
the future. The NAM timestep is 24 hours, and the HD timestep is 60
minutes, with results saved every 24 hours. The previous days NAM and
HD result files are used to hotstart MIKE11 on the day of forecast. The
HD result file name, sm.RrrF is used in the file data2mi1.cnv during
transfer of data back from MIKE11 to the FW database (see section 8.9).
Therefore care needs to be taken if changing the name. To avoid
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8.9

corruption of the previous days HD result file, it is suggested to rename
it to say sM-1.RRF after each MIKE11 simulation.

At the present time, two stations have been removed from the updating
specifications due to stability problems, these are Mohadevpur and
Bhairab Bazar. Mohadevpur is a flashy station on the Atrai. Much of the
discharge is generated from NAM runoff. In the early monsoon, the NAM
generated discharges may be inaccurate. At present the model is
oversimulating the water level at Mohadevpur by 1.5-2.0m. Trying to
update on such a large error is not possible.

The water level at Bhairab Bazar in the early monsoon is dependent on the
initial consitions specified in the floodplains of the NE region. As these are
generaly unknown, it takes some time for the model to adjust to
nacurately specified IC’s. This is particularly the case at this station, as the
huge retention area lies just upstream of the station, and this takes
enormous volumes of water to fill. Consequently, trying to update at this
station also poses problems due to the large volumes of water needed to
alter the water level at this station.

Foe the above reasons, both these stations have been temporarily removed
from the updating file, which has been copied to a new file named reaz-
MoH.USF. This should be used until simulated and observed water levels
at these two stations are closer.

Transfer of Model results to FloodWatch Database

After a model simulation, the results are transferred to the FW database
in a reverse operation of Step 6. In the Arcview interface, the same button
may be used. In conv.exe, click on the selection “MIKE11 Forecast >
FWEFC Database” as shown. The file data2m11.cnv is again used as the
argument.

\
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8.10  Issuing of Bulletins

The existing bulletins have been updated to include the new real time
forecast stations. Three bulletins may be produced from within the
ArcView GUI or from the associated icons in the “Flood Watch” folder
on the Desktop.

Observations Bulletin (bull.exe cbserved.bul) — Bulletin of observed
WL and RF in the last 24 hours

Forecast Bulletin (bull.exe forecast.bul) — Bulletin of forecast water
levels for the next 72 hours

Rise and Fall Bulletin (bull.exe fore-rsaf.bul) — Bulletin of forecast
rise and fall at forecast stations for the next 48 hours.

Flood Forecasting with the Flashy River Models

To date, flashy flood forecasts have not been made as same day data (at 6.00 and

9.00) is not being transmitted. Part of Noorullah’s task will be to ensure timely
transmissions of flashy river data.
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10. Flood Mapping

10.1

Flood Mapping Setup

Flood mapping of the Super Model Results is carried out on PC 104.
Double click the “Flood Mapping” icon in the “Flood Watch” folder on
the desktop. This starts ArcView 3.0 and automaticaly loads the flood
mapping project file, sm-fmap.apr.

When loading the M11-GIS, the user is prompted for the location of
several setup files. The only files that should be changed are the
location of the MSD directory. At present flood mapping from a FF
simulation is not possible. The present MDD and MSD directories are a
trial flood map of tire 1995 monsoon. When flood mapping from the
Super Model is started, the MSD directory should be changed to
c:\ml1_32\data\ffwc\SM.MSD, assuming the result file 1s named
SM.RRF. The MSD is created automatically when specifying
MI11GIS_OUTPUT=ON in the file c:\m11_32\run\mgisvar.inp.
The MDD must be created by the user from Menu A.8 in MIKE11.

Unless changes are made to the RDF which affect the chainage of
computatonal points (inseting/deleting x-sects, structures, or changing
dx-max) then the existing MDD should remain valid. If changes are
made, a new MDD must be created, and the location of h/Q points must
be recalculated in M11-GIS (BRS Menu).

In the present ArcView project file, sm-fmap.apr, the h/Q points have
already been calculated based on SM-97TMP.MDD, and these should
not have to be recalculated. Therefore, to make a floodmap from a FF
simulation the steps are as follows:

4 Import the MSD by clicking the wave icon on the button bar.

2. Create the flood map from the FM Tool/Inundation Map menu
selection.

3. Select Dynamic and User Defined CBL

The flood map may take between 60-80 minutes to generate. You

should shut down as many unused other processes as possible during
this time.

After the flood map is generated, select the icon to display it.
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10.2  Calculating the Thana Warning Status

After the flood map has been generated, load the thana coverage theme
thanas_.shp. Then calculate the Thana warning status by clicking the
multicoloured right hand icon. Thanas to be included in the calculation
(265 in total) have already been selected and saved in a file named
thanasel.txt, so load this file at the system prompt. The calcuation takes
around 5 minutes. The status bar displays the Thana presently being
processed. The status is displayed after the calculation. The following
parameters have been used:

Status Colour Inundation
Normal White 0-15%
Danger Yellow 15-30%
Severe Orange 30-50%
Extreme Red >50%

Colours and status names may be changed id required. Double click the
legend and make the changes. To save the changes, save to a file named
F10stat.avl. If the number of classifications is changed, changes will
need to be made to the Avenue script.

Two Avenue scripts are used for the calculation, Thana_stat.calc and
Thana_stat.def] the latter is a subroutine to the former. They may be
examined from the script editor in the sm-fmap project.

10.3  Files used in Flood Mapping

The main files needed to produce flood maps are located in pc104 under
¢:\dhi\mllgis\sm-fmap. A backup of this directory exists on pc101 under
c:\dhi\mllgis\sm-fmap backup. If for any reason the flood mapping setup
on pc104 gets corrupted, delete the entire directory sm-fmap, and copy the
backup (rename to sm-fmap) from pcl01.

If this fails, the entire DEM and flood mapping setup will need to be done again
from scratch. The raw data and theme files are located on pc101 under
c:\dhi\mi1gis\£10-thm This directory contains the raw xyz file
(dem300m.xyz) and the sm-£m. inp file for creating the DEM, plus the mask,
BRS and fault themes for making the floodmaps Also contained in this
directory are a number of other useful themes (incl AutoCad drawings) such as
thana coverage, detailed regional rivers (ACAD), coasts, M11 shematizations
(ACAD), roads and railways. All files in this directory are write protected, so
copy the files to where they are needed and remove the protection.

-
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If starting from scratch, copy the M11-GIS project file, c:\dhi\m11-
gis\setup\mllgis30.apr to the new project directory, rename it as sm-
fmap.apr. The directory also contains the text file versions of the two thana
status calculation scripts, Thana_stat.calc=tha-cal.ave; Thana stat.def=tha-
def.ave. The icon bitmap is thanastat.bmp. If a new sm-fmap.apr is created.

these two scripts will need to be read in and named, and a new button assigned
to call the script Thana_stat.calc. Use the thanacalc.bmp as the icon.
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Flood Forecasting at FF&WC - 1997

Appendix A

The Flashy River Flood Watch
Database Sensor Setup
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:\FLASHY\DATANOOQL18N\ 0001 ¢
: \FLASHY\DATA\DO19\ 0002\ :
:\FLASHY\DATANOO19\000D4N :
:\NFLASHY\DATANOO19\0D0D3N
:\FLASHY\ DATANOCL 9% 0005Y :
A EFLASHYN DATANDCLIN\DODTN -
SAFLASHYNDATANDGLONGDLAN ¢
AFLASHY\DATANOOL 340011\ :
T NEFLASHY\DATA\NDO19%0012Y :
CELASHY\DATAN 0019\ G013 :
:\ELASHY\DATANOGIBNOODEN
*ri FLASHY \DATANOQ78Y G001\ :
SN FPLASHY\DATANQOTEBNODO2N:
DETANCOTENOO03Y ;
:AFLABHYNDATANCOT 8ADO04 N :
FLASHYNDATANDOTBYOD0E
HrN NOOTENOQQEY
SHYNDATANCOTENOOGTN ¢
FLASHYN\DATANDOLIEN 0001 .
FLASHY\DATANOO1&\3002N :
FLASHY \VDATANQOLE\OOo0gN:
\PLASHYNDATANOOLSNDDO3N ¢
:\FLASHY\DATA\OC1&\0DOSN
1y FLASHY\ DATANQOL1EV 0006
:\FLASHY\DATANCD48N 0001\
Co\FLASHY\DATANCD4RNODO2
St ANFLASHY\DATAN\CDAHN0D04N ¢
:\ FLASHY\DATA\NOD4BY\0010N:
:\FLASHY\DATA\ 0048\ 0003\ ;
:\FLASHY\DATA\NCO4E\00GEY ¢
:\FLASHY\DATANCQO4B\ 00086\ :
\FLASHY\ DATAVO048\000T\:
s\ FLASHY\DATA\0048Y0008Y :
s\EFLASHY\DATAN Q04840002 :
s\EFLASHY\DATANOD4RNDCOLIN:
tNELASHY\DATANOD4BNDOI 3N
:\FLASHY\DATANCOT5,0001\:
N\ FLASHY\DATA\ QOTS\ 0002\ :
:\FLASHY\DATA\0075%0003\
s \ELASHY\DATA\OO7 5\ 0004\ :
§ FLASHY\ DATA\NOD75\ 0005\ :
\ELASHY\DATA\CD7540008N ¢
SANFLASHYNDATANDOTBNDO0OTN ¢
t\EFLASHYNDATANDOTSN 000N :
N ELASHYN\DATANDOT3N 0005 ¢
:\FLASHY\DATANOD73\0001\:
:\FLASHY\D&TA\OUTB\GOO2\:
:\NFLASHY\DATANCOT73ND003\ :
:\FLASHY\DATA\ 0073\0004\ ¢
: \FLASHY\DATA\DO73VD0DEN ;
SNFLASHYNDATANDOTINQO0TN ¢
s AFLASHYNDATANDOTIN0008Y :
:\NFLASHY\DATANCOT3N0003N :
:\NFLASHY\DATA\0081N0001%:
s NFLASHY\ DATANOOELINQQ02ZN :
FLASHY\DATANOOBLINCOO3N:
\NFLASHY\NDATANCOBLINDCDAN ¢
t\FLASHY\DATANDOBINOODSN 2
SN EFLASHYNDATANDOALNOOOTN :
\EFLASHY\DATANOGETA 0001, :
1\ FLASHY\DATA\DG87\0Q0Z\:
:ANFLASHYNDATANQOQ8TN 0003 :
tNFLASHYVDATANDO3IONCODIN ¢
NFLASHY N DATANDO39N\DO02Y
TLASHY\DATANDOIINAONEY ;
A FLASHY\DATAN 033\ O
T TLASHYN DATANOO3IBN A
SLASHYNVDATANJQ39\ D 3
:\FLASHY\DATANO039\0006) :
1\ FLASHY\DATA\ 033\ 0007\ ¢
: ) FLASHY\DATA\OOD39\ 0008\ ;
T\ FLASHY\DATA\OO3IIN 0011 :
WFLASHYNDATANOORTAODDL Y ¢
\FLASHY\NDATANOO37N 0002V
t\FLASHYVDATANODO37N\ 3018V
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Punarhaba at Dinajpur -3 hourly WL
Rainfall at Dinajpur

Dinajpur - Databpox Raw Wi

Dinsjpur -Processed WL

Pinajpur - Patabox Raw RFE

Cinajpur -Processed RE

Rainfall at Blnajpur - 3hr Flashy
Dinajpur - 6 h forecast

Binajpur - 12 h forecast

Dinajpur - 24 h Forecast

Dinajpur -Mllupdate WL

=0 Processed Q

8=10 PBrr sged Q

=2 Fro sad @

bhepas-Art -Processed WL

North Central EVE

th East EVP

Morth West VP

Teesta at Dalia -3 hourly WL
Rainfall at Dalia

Teesta at Palia -Dally WL

Dalia -Frocessed RF

Rainfall at Dalia - 3hr Elashy
Dalia - Databox Raw RF

Karatoya at Panchagarh -3 hourly WL
Rainfali at Panchagarch

Karatocya at Panchagarch —Daily WL
Panchagarh — Databex Raw WL
Fanchagarh -Processed D

Panchagarh -Processed WL
Panchagarh - 6h estimate

Panchagarh - 12h estimate
Panchagarh - 24h estimate
Panchagarh -Processed RE

Panchagarh - Databox Raw RF
Rainfall at Panchagarh = 3hr Flashy
Mohanada at Rohanpur -Dally WL
Rohanpur -Frocessed WL

Rohanpur - 8h estimate

Rohanpur - 12h estimate

Rohanpur — 24h estimate

Rahanpur — Databox Raw WL

Rehanpur — DataboX Raw RFE

Mohananda at Rohanpur - 3 hourly WL
Mochadevpur - Datakox Raw WL

Atral at Mohadevpur - 3 hourly WL
Mchadevpur -Processed WL

Rainfall at Mohadevpur

Mohadevpur -Processed RF

Rainfall at Mohadevpur - Databox Raw RF
Mohadevpur - 6h estimate

Mohadevpur - 12h estimate
Mohadevpur = 24h estimate

U.Atrai at Bhugirbandar - 3 hourly WL
Bhusircbandar - 8 hr forecast
Bhusirbandar — 12 hr forecast
Bhusirbandar - 24 hr forecast
Bhusirbandar - Mllupdate WL
Bhusirbandar - Databox Raw WL
NW-S0UTH

NW - NORTH

NE-Flashy

Manu at Moulwi Bazar -3 hourly WL
Rainfall at Moulvl Bazar
Moulvi Bazar —Heoucly WL Flash
Moulwl Bazar - Databoex Raw WL
Meulvl Bagar -Mllupdate WL
Moulvi Bazar -sh forecast
Moulvi Bazar -12h forecast
Moulvi Bazar -Z4h forecast
Moulvi Bazar -Processed RE
Moulvi Bazar - Databox Raw RE
Manu at Manu Rly Br -3 hourly WL
Rairfall at Manu Rly Br.
Manu RB —-Hourly WL Flashy
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Z:NFLASHYNDATANQO37\ Q003N :
CHAFLASHYNDATANQO3TNOODAN :
CENFLASHYNDATANOO3TNOOBEN
CINFLASHYNDATANDO3ITNOGDGEN
CeNELASHY\DATAY0037N\0007Y :
ANEFLASHY\DATANCO37,0008Y :
C: Y FLASHY\DATAN0037\ 0009\
Z:AFLASHYNDATA\0O37N00L0N:
C:NFLASHYNDATAN0037N0011%:
T AVFLASHYN DATANQOITN 001 2N :
TIANFLASHY\DATANOOIT\QOI 3N
ZEAFLASHYNDATANCO3TNOOT 4\ :
CeNFLASHYNDATANO0037TN001TY:
T NFLASHY\ DRTAN OO
CiANFLASHYNDATANDOZTNOOLON ¢
T NFLASHYNDATANOBE
ASHYVDATANODOZTROO0Z1Y:
SNELASHYNDATAN0D37\0D22\:

g

S NFLASHYNDATANCO3TNDDZ3N 2
SNEFLASHYADATANOOTTA0001N :
SNFLASHYNDATANQOTTH 0002\ :

o 0

Manu
Manu
Marnu
Manu
Manu
Marii
Manu
Maru
Manu
Manu
Manu
Maru
Manu
Manu
Manu
Manu
Manu
Manu

Manu

Rly Br ~Processed Q

RB

- Scaled for Dhalal — Processed Q

Rly Br -Processed WL
-Telemetty Hourly WL
~-Telemetry Ralnfall

KRB
RE
RE
RE
RB
RE

= Bh estimate

- 12h estimate

~ 24n estimate

— Ecaled for Phalai - 6h estimate

- Scaled for Dhalai - 12h estimate
= Scaled for Dhalai = 24h estimate

Rly Br -Processed RFE

REB

el e I
o o o fo o

RE

Sherpur
Shercpur

- Databox Raw WL
Databox Raw RF
gsed @ Telemetry
= Preovessed ¢ = Hourly Flashy

lad for DhHaiai - Processed O — Telemetty
= SBrcaled for Dhalai - Proc ed @ — Hourly
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Appendix B

The Super Model Flood Watch
Database Sensor Setup
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C:\NFAPLONDATANOOQLINDOOLY ¢ Kushiyara at Amalshid -3 hourly WL
0
C:NEAPLIONDATANDOOLINDOOZN ¢ Amalshid -Processed WL
C:\FAPIONDATANO00INDOO3Y Amalshid —Scaled for Sonalbardal -Processed @
C:\EAFIO\DATANOOQRINDQO4N ¢ Amalshid Barak -Processed Q
C:AFABIONDATANCOOLNDOOSN : Amalshid —Secaled for Sonaibardal — 24h estimate
CoANFAPIONDATANGOOLAOOOBY : Amalshid -~ Scaled for Sonaibardal - 48h estimate
C:\EABPIONDATANOOOLNDOOTN : Amalsnid - Scaled for Sonaibardal- 72h estimate
C:NEABLONDATANODOLIN\00G8N:: Amalshid Barak - 24h estimate
C:NEARIONDATANOODINOOOSN : Amalshid Barak - 48 h estimate
CrAFAPIONDATANOOOLNOOLION 5 Amalshld Barak - 72h estimate
Oy \FAPLO\NDATANDDO2NOCOIN: Brahmaputra at Aricha -3 hourly WL
CNFATLONDATANODO2Y\0003N : Rricha - 24 h forecast
CHNFAPIONDATANDDOZNTCDAN : Aricha — 48 h forecast
CeAFAPLONDATANDDOZNOODSN : Aricha = 72 W forecast
TuNFAPLO\NDATANDOOZNOCD2N ¢ Arcicha - Databaox Raw WL
Ty 1ONDATANODO3NGOO02N : B'putra at Bahadurabad —Daily WL
CHATAPLONCATANDOOZNCOOL Blputra at Bahadurabad -3 heurly WL
CINFAELDNDATANDOOINCOD3Y Bahadurabad = 24 n farscast
CINFAELOANDATANOOOINTOOYN & Bahadurabad = 48 h forecas:
CINEARLON DATANDQO3NDUOEY & Bahadurabad - 72 h forecast
CrAFTAPIONDATANDOO3INDODTN ¢ CGlacharge at Bahadurabad
C:\NFABLONDATANDDO3\ DODEN & Bahadurabad -Mllupdate WL
C:NFAPTONDATANODO3NDOOBN & Bahadurabad - Databgz Raw WL B
CINFABLONGATANQOO3\ DOOSN ¢ Bahadurabad — Databow Raw RE .
C:\NFARLONDATANOOBENDOBLY : Rainfall at’ Bheramara
CaATAPIONDATANOOBEA0002N : Bheramara -Processed RF
CiNEAPIONDATANOOBINQODIN: U.Atrai at Bhuslicbandar — 3 hourly WL
C:NTAPLONDATANOGEINDOOSN : Bhusirbandar - Mllupdate WL
C\EAPIONDATANOOBLADOOGN ¢ Bhusirbandar - Mean daily Q
Ci\FAPIONDATANOOBLINOOOTN : Bhusirbandar - Databox Raw WL
C:\EFAPLONDATANOOBLINOOOSN : Bhusirkandar - 24 hr forecast
C:\FAPLONDATANOOB1INDO09) = Bhusirbandar - 48 hr forecast
C:AFAPLONDATANCOAINDO1ON : Bhusirbandar - 72 hr forecast
C:AFAPLONDATANOCOO4NCOOL Y : Sangu at Bandarban -3 houly WL
C:NFAPLONDATAN0D0450002Y Rainfall at Bandarban
C:ANEARPLONDATANDOO4N0003N 2 Sangu at Bandarban -Daily WL
CiNFABRLONDATANDOCO4NOODAN : Bandarban -Processed RF
C:\EAPLONDATANDOOSAGOO2 N : Rainfall at Barisal
C:\FAPLONDATANOOOBNOOOLY: Barisal -Processed RF
CNFAPLONDATANDCQOB\DODIN ¢ Ganges at Bhagyakul -3 hourly WL
C\FAPLON\DATANOOOBNDOO3N ; Bhagyakul = 24 h forecast
C:\EARLOANDATANDOOSNO004 N ¢ Bhagyakul = 48 h forecast
CrNFABIONDATANCOOBNQODEN Bhagyakul - 72 h forecast
C:NEAPLONDATANOCOEN0002Y ¢ Ganges at Bhagyakul -Daily WL
C:\FAPLON\NDATANDCDB\DOOAN & Bhagyakul -Mllupdate WL
CiNEAPLONDATANQOOBNOOOT N : Bhagyakul - Databox Raw WL
C:+\NFAP1O\DATA\NDCOTN\NOOO1Y * U'Meghna at Bhairab Bz ~Dally WL
C:\FAPLONDATA\DOGCT\NOQO2Y: Rainfall at Bhairab Bazar
C:\FAPLONDATAN DOOTAOOO3N : Bhalrab Bazar - 24 h forecast
CrNFAPLONDATANOOOTNOODAN ¢ Bhairab Bazar - 48 h forecast
Co\EAELONDATANODOTNQOOSN : Bhairab Bazar - 72 h forecast
FAPLONDATANOOO07NDG0TN ¢ U'™Meghna at Bhairab Bz —3 hourly WS

T:NEAPLONDATANDOOT\OODSEY ¢ Bhairab Bazar -Mllupdate WL
T:\EAPLGNDATANDOOT\OODAN : Bhairab Bazar -Processed RF

s \EAPLONDATANDOOTNDODA Y : Bhairab Bazar - Databox Raw WL
C:A\FAP1OADATANQQOTNOOLOY: Bhairab bazar - Databox Raw RFE
C:NEFAPLONDATANQOOBNDDOZN @ Rainfall at Bogra
C:\NEAPLO\DATANQ0CBN\OODLN : Karatoya at Begra - 3 hourly WL
Z;\FAPLONDATAN\ 0008N0D03N : Bogra =Mllupdate WL
TrNFAPLONDATANCOOBNOO004N & Bogra -Processed RE
ZIVFAPLONDATANCOOBNQOOSN - Bogra - 24 h forecast
Zi\EAPLONDATANDCOSN\GOOBN Bogra - 48 h forecast

A FAPLONDATANDOOBNOOOTN Bogra = 72 h forscast
TrAFAPLONDATANOQOOBNODOEN & Bogra - Databex Raw WL

3 VIATAN D008 1N Sogra — Datakax Raw ’RE

2 VDATAN JE09\ 2003 ; L'Megnna at Chandpuc o e

3 P1ONDATANDQOS\ DRI ¢ L'Meghna at Chandpur H.W.L.

5 APLIOADATANDOO2Y0DDZN Rainfall at Chandpur
T:NFAPLONDATAN QQO9\ 00D\ ¢ L'Meghna at Chandpur_H.W.L
TIVFAFPLONDATANQOQO9\OODSN : Thandpur -Processed WL
TiAVFAPLONDATAN Q009N 0006\ = Chandpur - Z4h estimate
TINFAPLONDATANCODONOQOTN = Chandpur — 48K estimate
TI\FAPLONDATANCOOS\ Q00BN : Chandpur = 72h estimarte
T FAPLONDATANDDODINDOQSY : Chandpur.-Processed RE
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L

SAEAPIONDATANOODINDDLON :
T NFAELONDATANGOOSNDDLIYIN :
sNFABIONDATANOOOSNCOOLZN =
SANEPRPIOADATANOOLONDOOLN :
SNEAPLONDATANDOLIONOODEN ¢
s \NFABLDADATANOOLONOOOZ2Y::
TANFABIDNDATANOOLONDODA N :
+\FAP1ONDATANOO010500058Y
AFAPIONDATANCOLONODOEN :
C:AFAFLIONDATANDOLONOOOT \
C:\FARPLONDATANQOLIONCOOBN &
C:\NFAELONDATANDQLONDODSY :
CNFARIONDATANCOLONOOLON @
CHNEABLONDATAADOLILINOOOT N 2
CrAFAPLONDATAN DOIINQOO2N 1
i ANDOL1INQOUG3N

000 0

1%

el

rHip!

S210\DATANDOLINOOOSEY
FAPLOVDATANDOLINOQOE N :
:\ERPLCA\DATANODOLINOOGON:
NFABLONDATANOO12N0001N:
INFAPIO\DATANCOL13Y0002\:
T\EAPLONDATANCGOLI3N00O1Y:
PAFAPLONDATANDOLANOODLN:
:\FRPLONDATANOOL4NAODEN
YEAPLONDATAN0014\00034:
D\FAPIONDATANOOL14N,0004\ :
:\FAP1O\DATANQOLS\0DD3Y:
IAFAPLONDATANOOLS\ 0002\
:\EAPLONDATANOO15N 0001\
\FAPLO\DATANOO15\0004N
\FAPLONDATANOOLEN\OODLN :
:\FARPIONDATANOOLBADOO2\
s \FAPL1O\DATAN\ 001640004\
:\FAPLO\DATANDDLB\ 0003\
:\FAPIC\DATANOO16\0005\:
INEAPLONDATANOOLENDDOGN :
:\NFAPLO\DATANOOLENDDOT N :
:\FAPLO\DATA\OOLT\ 0002\ :
:\EBRPLONDATANODLTNGOOLN :
S\FAELONDATANDOLBNOOOLN:
\ERPLONDATANQO18\ 0002\
:\EAPLONDATA\COLB\0DD3\:
\FAPLONDATANCOLBA\DOO4N :
:\FAPLO\NDATA\DO1BN\OOOSN :
\FAPLO\DATANOO18N\0007\:
:\FAP10D\DATANQO18\ D006\ :
:\FRPIO\DATANOCL8\DOOBN :
:\FAPLONDATANDOLBN D009 :
:NFAPLONDATANOOL SN D001 :
FAPLONDATANOO19Y 0002\

210\ DATANOOL9N0003N :
AFAPLONCATANDOLONDOO4N
:A\FAPLONDATANDOLY\ 0005
:\FAPLONDATAN0013\0007\:
A\ FAPLONDATANOCLONOOLON ¢
Y FAPL1ON\DATANOOLOANDOL4N :
TAFAPLONDATANDOL2\0015N
:\FAPLO\NDATANQOLS\ 0016\ :
L FAP1O\DATA\Q020\0001\ ;
Z:\FRAPLONDATANGO21N\GODLN:

:VFAPLONDATANDO21N\00D2\:
10VDATAND021N0003N
P1CONDATANOOZLNQOO4N
FAPLO\DATANJOTZ1\Q0C5N :
FAPLONDATANDGZINGO0EN
FAPL1O\DATANCOZLINCOOTN:
FAPLONDATANODZ1\ 0008\ :
T\ TAPLONDATANOO21N\ 0009\ :
S FAPLONDATANOOZ1N0010N :
C:VFAPLO\DATANOOZ1NDOLLIN:
:\FAP1ONDATANDD2140012N:
S \FAPLONDATANOOZINDOLAN :
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3T 00 00O 0G0 O 0100
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Chandpur - Databox Raw WL

Chandpur — Databox Raw RF

Chandpur = Hourly WG

Mohananda at C'Nawabganj -Daily WL
Mohananda at C'Nawabganj -3 hourly WL
Rainfall at Chapai-Nawabganj '
C.Nawabgan] -Mllupdate WL
Chapai-Nawabgan] - 24 h forecast
Chapai-Nawabgan] - 48 h forecast
Chapai-Nawabgan) - 72 h forecast
Chapai Mawabgan] -Processed RFE
Chapal Nawabgan] - Databox Raw WL
Chapai MNawabganj - Datgbox Raw RE
Hrahmaputra at Chilmari -3 hourly Wi
Rainfall at Chilmarci

Ghilmari = 2dh forecast
Shllmar] < 48 i farecast
Chilmarl = 72 h farecast
Chilmari = Databocx Raw WL
Chilmari -Mllupdate WL
Chilmari -Procsssed RF

Chilmari -~ DPatabox Raw RF
Matamuhurl at Chiringa -2 hourly WL
Rainfall at Chittagong
Ehittagong -Processed RF
Gumti at Comilla -3 hourly WL
Rainfall at Comilla
Gumti at Comilla -Daily WL
Comilla -Processed RFE

Bogkhali at Cox's Bazar L.W.L
Rainfall at Coxs Bazar
Bogkhali at Cox's Bazar -3 hourly WL
Cox's Bazar —-Processed RE
Teesta at Dalia -3 hourly WL
Rainfall at Dalia
Teesta at Dalia -Daily WL

Dalia —Frocessed RF
Rainfall Dalla - 3hr Flashy
Dalia - Databox Raw WL

Dalia - Databox Raw RF
Rainfall at Dewanganj

Dewangang -Processed RF
Buriganga at Dhaka -3 hourly WL
Rainfall at Dhaka

Dhaka - 24 h forecast

Dhaka - 4B h forscast
Bhaka - 72 h forecast
Buriganga at Dhaka -Daily WL
Dhaka -Mllupdate WL

$1lbarak -Telemetry Houtrly WL
Dhaka -Processed RE
Punarhaba at Bimajpur -3 heourly WL
Rainfall at Dinajpur

Dinajpur —Processed WL

Dinajpur - Databox Raw WL
Pinajpur — Databox Raw RF
Dinajpur -Processed RF
Rainfall at Dinajpur - 3hr Flashy
Dinajpur - 24h estimate
Dinajpur — 48h estimate
Dinajpur - 72h estimate
Sangu at BPohazari -3 hourly WL
Shibganjdhala at Durgapur -3 hourly WL
Rainfall at DOurgapur

Duryapur =Processed WL

Durjapur Pracessed

Gurgapur - 24h Q estimate
Duggaplc - 48h Q estimate
Durgapur - T12h Q estimate
Durgapur =-Processed RFE

Durgapur - 24 h WL estimate
Durgapur — 48 h WL estimate
Durgapur = 72 hr WL estimate
Durgapur - Databox Raw WL
Durgapur - Dtabox Raw RY
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t\EAPTONDATANOOZ22N0001N:
FAPLONDATANCOZ22N0DD2N:
FAPLONDATANCOZ22\GOOE3N :

: 10\ DATANODZ3N\00G2Y :
NVEAPLONDATANOOZ3NDODOLY :
VEARLIONDATANCQQ23\0003N
NVEAPLDADATANOOZ23N\0004N 2
\EAELDONDATA\ 0023\ 0005 ¢
FAPIONDATANOCZ23NOO0EN ¢
P10O\DATANDO23\D2OTY

S:AFAPLONDATANOD23\00GSN :

“IANFAPIOADATANOO23NC009N :

o 0o

(B E

O BOrD Qoo sy Q G Qe Ce aa ol

s L T o 0 o o Qe A 0 5

sNFARLONDATANOOZANCOOBY
NFRPLOADATANDOZANDOOLN :

CENEAPLONDATANGOZ4N0QG3N <

SNEAPLONDATANOS24N\0004\ :

19\ DATAN O 7 2
SAEAPLONDATANDDZ24)\0008\ ¢
:\FAPLO\DATANDDZ25\0003N :
:\EAFLO\DATANQDZ5N 0001\ ¢
:NFAPLO\DATANOOZE\DO02Y ¢
:\NFABLD\DATANDO2EN\DO0d N ¢
PAPAPIONDATANCDZ5\0005\ :
TAPABIONBATANDD25\ 00086\ :
TNEABIONDATANGO25\0007 ¢
:NFABLONDATANDOZ5Y 0008\ :
tAFAPIONDATANGDZ6NOCOLN
:NFAPLO\DATANQOZEN D002 ¢
:\FAPLC\DATAY0QZ6\0003):
:\FAPLONDATANCOZ28N\D0040 :
\FAPLONDATANODZE\0005Y
(\FAPLO\DATANDOZE\ 0008\
S\FAPLONDATANOOZ2TNOODLN 2
:\FAP1O\DATAN D027\ 0003\
:AFAPLONDATANOOZ7\0G04N 2
:\FAPLONDATAN 002750005\ ;
S\FAPLON\DATANDO27\ 0008\ :
(ANFAPLONDATANQOZTNO002N ¢
:\FAP1O\DATA\DO27N0007\ s
:\FAPLO\DATANOOZ7\ Q00BN :
:\NFAPLONDATANOOZBN\ 0001 ¢
NFAPLONDATAND0ZBN\QO02Y :
:\FAPLO\NDATAN002B\0003\ :
:\FAP1O\DATAN002B\0004\:
I\FAPL1O\DATANQOZ28Y0005Y :
:\FAP1O\DATA\CO28\ 00086\ :
:\FAFLO\DATA\D025\0001\:
:\FRPLONDATANDOZ9N\ 0002\ 1
:\FAP1O\DATAN 00230003\ ;
:\FAPLO\DATANOO29\0004AN ¢
FAP1O\DATAN00Z9\0005N
1N FAP1ONDATANOOZSN 0007\ :
AEAPLONDATANOOZON 0006\ :
:\EAFLONDATAN0029\ 0008\ :
NEAPLONDATANOO29\0009N :
NEAPLONDATANOD29N\0010N ¢
:NEAPLONDATA\OO30N 0002\ :
1\ FAPLONDATANDO30N\0DOL :
:NFAPLONDATANGD31N\000LN :
A FAPLO\DATANOO31\DD02N

L NFABLONDATANQO3LNO003N :

AEFAPIONDATANOO31500040N
AFARLONDATANDOILNQDOSN
INDATANCDIINIDOEY 5
DA DATANOOIINOOOTA ¢
LONDATANOO3LNCEEEN ¢

*:\ FABLO\DATA\ 0031\ 0003 :

PLONDATANOO3ZNDOOLN:
(AVFAPLONDATANOO32ZNOOOZN :
:NEFAPLONDATANDO32N\0004N £

i\ FAPLONDATANOD3IZN D003\ :

T:vEFAPLONDATANOO32\0005\

:NFABLOYDATANDO3ZNOCOEN ¢

Kumar at Faridpur —3 hourly WL
Rainfall at Faridpur

Faridpur ‘rocessed RF
Rainfall at Gaibandha

Ghagot at Gaibkandha =3 hourly WL
Gailbandha —Processed WL
Gaibhanda - 240 estimate
Galbhanda — 48h estimate
Gaibhanda = 7Zh estimate
Gaibandha —~FProcessed RE
Gaibanda — Databox Raw WL

Gaipanda — Databox Raw RF
Discharge at Goalondo
dangegs at Goalundd -3 hourly WL

Gealunds — 24 h
Goalunde — 48 h
Goalunde = 7
(fapges at Goalund
Gozlonds -Mllupdate WL

Goalunde — Databox Raw Wo
Discharge at Gorzi Rly Br

Gorai at Gorai Rly Br -3 hourly WL
Gorai at Gorai Rly Br -Dally WL
Gorai Rly Br -Processed WL

L
t

Gorai RB = 2dh estimate
Gorai BE - 4Bh estimate
Gorai RB - 72h estimate

Gorat Rly Brg - Databox Raw WL
Khowai at Habiganj -3 hourly WL
Rainfall at Habiganj

Habigan] -Processed WL

Habigan] —-Processed RE

Habigan] - Oatabox Raw WL
Habliganj - Databox Raw RF
Ganges at Hardinge Br -3 houly WL
Hardinge Bridge - 24 h forecast
Hardinge Bridge — 48 h forecast
Hardinge Bridge — 72 h forecast
Discharge at Hardinge Br

Ganges at Hardinge Br -TDally WL
Hardinge Br -Mllupdate WL
Hardinge Brg - Databox Raw WL
©ld Bhaleswarl at Jagir -3 hourly WL
Jagir - Mllupdate WL

Jagir = 24 h forecast

Jagir - 4B h forecast

Jagir = 72 h forecast

Jagir - Databox Raw WL
O'Brahmaputra at Jamalpur -3 hourly WL
Rainfall at Jamalpur

Jamalpur - 24 h foregast
Jamalpur - 44 h forecast
Jamalpur - 72 h forecast
O'Brahmaputra at Jamalpur —Daily WL
Jamalpur -Mllupdate WL

Jamalpur -Processed RE

Jamalput - Databox Raw WL
damalpur - Databox Raw RE
Rainfall at Jessore

Jessore -Processed RE

Surma at Kanaighat -3 hourly WL
Rainfall at Kanaighat

Kanaighat - Databox Raw WL
Kandighat -Mllupdate WL
Kanaighat -24 h forecast
samdighat —48h forecast
Kanalghat =72hK forscast
Faraighat <Brocessed RE
Kanalghat - Databox Raw RF
Teesta at Kaunia -3 hourly WL
Rainfall at Kaunia

Teesta at Kaunia -Daily WL
Xaunia -Processed WL

Kaunlia RB. - 24h estimate

Kaunia RB - 48h estimate
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Kaunia RB - 72h estimate
FKaunla -Processed RE
Kaunla -FProcessed
Kaunia = databox Raw WL
Kaunia - Databox Raw HF
Rainfall at Khulna
Khulna -FProcessed RF
Darla at KHurigram -3 hourly WL
Rainfall at Kurigram

Darla at Kurigram -Daily WL
Kurigeam —-Frocessed WL

Kurigram — 24h estimate
Hurigram — 48h estimate
Kurigeram = 72h estimate
Kurigram —Froceased R
Hurigram — Dataoon WL
Hurigram = Dtabox Raw kT

Rainfall at Kushtia

Kushtla —-Progessed RF

Matamuhuri at Lama =3 heurcly WL

Rainfall at Lama

Lama -Erocessed RF

Manu at Manu Rly Br -3 houfly WL

Rainfall at Manu Rly Br.

Manu Rly Br =Frocessed Q

Manl RB - Scaled for Dhalail - Processsd ()
Manu R1ly Br —-Processed WL

Manu ~Telemetry Hourly WL

Manu -Telemetry Ralnfall

Manu RB — Scaled for Dhalai - 24h estimate

Manu RB - Scaled for Dhalal - 48h estimate

Manu RB — Scaled for Dhalal - 72h estimate
Manu Rly Br -Processed RF
Many RB =Hourly WL Flashy
Rainfall at Manu Rly. Br. - Hourly Flashy
Manu RB - Databox Raw WL
Manu RB - Databox Raw RF
Manu BB - Z4h estimate
Manuy RB - 4Bh estimate
Manu RB - 7Zh estimate
Turag at Mirpur =3 hourly WL
Turag at Mirpur -Daily WL
Mirpur -Milupdate WL
irpur —Telemetry Hourly WL
Mirpur =24h forecast
Mirpur -48h forecast
Mirpur -72h forecast
Manu at Moulvil Bazar -3 hourly WL
Rainfall at Moulwi Bazar
Moulvi Bazar - Databox Raw WL
Moculvi Bazar -Mllupdate WL
Moulwvi Bazar -Processed RF
Moulwi Bazar - Hourly WL Flashy
Rainfall at Moulwi Bazar: = Heurly Flashy
Moulwi Bazar — Databox Raw RE
Moulvi Bazar -24h forecast
Moulwil Bazar —-48h forecast
Moulvi Bazar -72h forecast
'Brahmaputra at Mymensingh -3 hourly WL
Rainfall at Mymensingh
Mymensingh - 24 h farecast
Mymensingh - 48 h forercast
Mymensingh - 72 h farecast
W'”ranmapuuLi at Mymensingh -Dailly WL

Momengingn -Mllupdane WL
Mygmens =Pragessed RE
1;mnna+1qh - Datapox Raw WL

Mymensingh - Datibox Raw RE
Jamuna at Nasgaon -3 hourly WL
Rainfall at Naogaon

Nangaon -Mllupdate WL

MNacgaon -24h ferecast

Maogaon —48nh forecass

Nangaen =-72h forecast

Naogaon -Processed ’F
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Maagaon - Databox Raw WL

Haogaon — Databox Raw RFE

Halda at Narayan Hat -3 hourly WL
Rainfall at Narayan Hat

Lakhya at MNarayanganj -3 hourly WL
Liakhya at Narayanganj -Daily WL
Marayanganj -Telemetry Hourly WL
Narayanganj -Telemstry Rainfall
Bangshi at Mayarhat -3 hourly WL
Nayarhat -Telemetry Hourly WL
Nayarhat - Z4 h forecast

Mayarhat - 48 h forecast

Mayarhat - 72 n forecast

Mayarhat = Milupdate Wk

Rainfall at MNeoak:

Nogkhali -Processed RE

B'putra at Noonkhawa -3 hourly WL
Moenknawa =Processed WL
Jatrapur 1 -Telemetry Hourly WL
Jatrapur 2 -Talemetry Heurly WL
Jatrapur -Telemetry Rainfall
Nocnkhawa = 24h estimate
Moonkhawa - 4Bh estimate
Mocnkhawa — 72h estimate
Rainfall at Fabna :
Fabna =—-Processed RE
Harateya at Panchagarh -3 heurly WL
Raimfall at Panchagarh
Karatoya at Panchagarn —Daily WL
Panchagarh -Processed Q
Panchagarh -Processed WL
Panchagarh -Processed RF
pPanchagarh - Databox Raw RF
Panchagarh - Databox Raw WL
Mean daily €
Rainfall at Panchgarh - 3hr flashy
Panchagarh - 24h estimate
Panchagarh - 48h estimate
Panchagarh - 7Zh estimate
Halda at Panchpukuria -3 hourly WL
Rainfall at Panchpukuria
Halda at Panchpukuria -Dally WL
Ganges at Pankha -3 hourly WL
Pankha —Processed WL
Fankha -Telsmetry Hourly WL
Pankha -Telemetry Rainfall
Pankha - 24h estimate
Pankha - 48h estimate
Pankha - 72h estimate
Pankha - Databox Raw WL
Muhuri at Parshuram -3 hourly WL
Rainfall at Parshuram
Muhuri at Parshuram -Dailly WL
Parshuram -Frocessed RE
Rainfall at Patuakhali
Paruakhall -Processed RE
Ganges at Rajshani -3 hourly WL
Rainfall at Rajshaht
Rajshahi = 24 h forecast
Rajshahi — 48 h forecast
Raishani - 72 h forecast
Rajshahli -Mllupdate WL
Rajshaht —Processed RE
Raishahi = Datapbox Raw WL

5 ~ Databink Raw RT

1708 Samdacn =& fseriy WL
Ralnfals a%t Ramgacth

= = =
Ramgarh —tEacessed R

Rdin€all at Ranganmati

Rainfall at Rangpur

Rangpur -Processed RF

Raimfall at Sandwip

Rainfall at Satkxnhica

Fatkhira -Processed RE

Spabmaputrca at 3erasgani =3 neurly WL
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Serajgan} — 24 h forecast
Sercajgani - 48 h forecast
serajganj = T2 h forecast
Brahmaputra at Serajganj =Daily WL
Rainfall at Serajganji

Serajgan) -Mllupdate WL
Serajgan] -Processed RE
Serajgan] - Databox Raw WL
Serajgan] - Databox Raw RF
kushiyara at Shecola -3 hourly WL
Rainfall at Sheola

Bheola - Z4 h forecast

Shedla - 48 h forevast

Sheola - 72 h forecast

kushiyvara at Sheola -Dally WL
Shecla -Mllupd WL

Ellenla ~Pricegsged RE

Shecla - Dababox Raw WL

Zhecla - Databox Raw RE

ma rat Sunamagan] -3 hourly Wl
Rainfall at Sunamgani

Sunamagan) - 24 h forecast
Sunamagan] - 48 h forecast
Sunamagan]j - 712 h forecast

Sunamgarij -Mllupdate WL

Sumamgan] -Frocessed RF

Sunamgan] - Databox Raw WL
Sunamgan] - Databox Raw RF

Surma at Sylhet —3 hourly WL
Rainfall at Sylhet

Sylhet — 24 n forecast

Sylhet = 48 h forecast

Sylhet - 72 H forecast

Surma at Sylhet —daily Wl

Sylhet —-Mllupdate WL

Sylhet -Processed RF

Sylhat - Databox Raw WL

Sylhat - Databox Raw RF

Rainfall at Tangall

Tangall -Progessed RE

Kaliganga at Taraghat -3 hourly WL
Taraghat - 249 b foregast

Taraghat - 48 h forscast

Taraghat — 72 h forecast

Taraghat -Mllupdate WL

Taraghat - Databox Raw WL

Turag at Tongl -3 hourly WL

Tongl -Mllupdate WL

Tongi -Telemetry Hourly WL

Tongl =24h forecast

Tongl -48h forecast

Tongl -72h forecast

Rainfall at fAtrai

Atrai at Atrai —3 heucly WL

Atral at Atrai Ghat —Pally WL
Karnafully at Kaptai -d ¥ WL
Ganges at Farcraka -3 hourly WL
Brahmaputra at Goalpara -3 hourly WL
Brihmaputra at Dhubri -3 hourly WL
Karatoya at Chakranimpur - 3 hourly WL
Chakrahimpur -Mllupdate WL
Chakrahimpur - 24 hr forecats
Chakzahimpur = 48 hr fédrecast
Zhakrahimpgue = 72 hr fo 3
Chatzahlmpur = Databaox 2
MEras mhan =Brogoussed Q
Rainfall 3t Badarganj
TLJamuneswari at Badargani - 3 houriy WL
Badargan] -Processed WL

Badargan] -FProcessed Q

Badargani Q - 24h estimate

Badarganj Q - 48h estimate

Badargan] Q@ = 72h estimate

Badargan] -Processed RE

Badargan] — Darabox Raw WL
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Badarganj - Databeox Raw RE
wangsha at Jariajanjail -Daily WL
Jariajanjall -Mllupdate WL
Jariajaniail - 3 bourly WL
Rainfall at Jariajanjail
Jariajanjall - 24 h forecast
Jariajanjail - 48 h forecast
Jariajanjail - 72 h forecast
Jariajanjail - Processed RF
Jariajanjail - Databox Raw WL
Jariajaniall - Databox Raw RF
Atrai at Mohadevpur - 3 hourly WL
Mohadevpur -Mllupdate WL

Rairnfall at Mohadewpur

Mohadsbpur -Processed RE
Mohadevpur - Databox Raw WL
Mohadevpur — Datapox Raw RE
Mohadewvpur - 24 hr forecast
Mohagevpur — 48 BWE forecast
Mohadevpur - 72 hr forecast
Ich-Jdamuna at Phulbari - 3 hourly WG
Bhulpari —Processed WL

PHulbari - 24 n ezgtimate
Phulbari = 4383 h estimates
Phulmari - 72 n estimate

Phulbari - Databoex Raw WL
Mchanada at Rohanpur -Raily WL
Rohanpur -Frocessed WL

Rohanpur - Databox Raw WL
Rohanpur - Databox Raw RE
Rainfall at Rcochanpur

Mohananda at Rohanpur = 3 hourly WL
Rohanpur - Zi4h estimate '
Rohanpur — 48Bh estimate

Rohanpur — 72h &stimate

Rohanpur -Processed RE
Sarigowain at Sarighat -Dally WL
Sarighat —Processed WL

Sarighat —-Processed Q

Sarighat - Scaled for Jafflong/A_Flyan

Sarigowain at Sarighat - 3 hourly WL
Sarighat - 24 h estimate
Sarighat — 48 h estimate
Sarighat - 72 h estlmate

Sarighat - Scaled for Jafflong/A_Piyan
Sarighat — Scaled for Jafflong/A_Plyan
Sarighat — Scaled for Jafflong/A_Piyan

Sarighat — Databox Raw WL
Sherpur — Mllupdate WL
Sherpur -Telemetry Hourly WL
Sherpur - 24 n forecast
Sherpur - 4% h forecast
Sherpur - 72 h forecast

=0 Processead Q

=10 PBrocessed [

=2 Processed ¢

Ohepa-Act —Processed WL
Morth Central EVE

Nerth East EVE

Morth West EVP

NW (North) Regiomal Rainfall
NW (South) Regisonal Rainfall
N INorth)] Regional Rainfall
NT (Sauth) Reglopal Rainfall
ME (Maftn) Reqgiconal Rainfall

= ‘S mediias Rainia..
Sta Regron Regional Rainfall
Bacaw #f 3llchar = 3§ hourly WL

-

Rekapi Bazar -Telemetry Hourly WL
Lakiganj —-Telemetry Hourly WL
Zaklgani -Telemetry Ralnfall
Jhaistagan] -Telametcsy Hourly WL
Thalai —Telemetry Hourcly WL
Kamalgany -Telemetry Ralnfali
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ista at Somohani RLy Br — 3 hourly WL

Processsd Q

24 h estimate
48 h estimate
72 h estimate
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Flood Forecasting at FF&WC - 1997

C:NFAPLONDATAN GOS8\ 000N Dhepa (16.75) at Kantanagar - Mean daily water level
C:\FAPIONDATANOOBONDOOLN mean dally water level (Punarbhaba 0.0}

T\ FAZLONDATANQRO0NOO0LN: Mean daily water level (Punarb. 4B.25
TINEAPLONDATANDOSONDOD2Y Mean daily Q@

CrNEAPLONDATANOGOINGOOT N Mean daily water level (Horatea-ftral, 120.0]
G:\NFAPLONDATANOO92Y 0001 Y Mean daily water lewvel (Koratea=Atrai , 90.0]
a3 1ONDATANOO9350001 Y 2 Bhugai at Nakugaon — 3 houcly WL
CrNEAEICNDATANOOSI3NDO0Z2N : Rainfall at Makugaon

C:\FAPLONDATANDO33\0003N 2 Nakugaon - Processed WL
C:NERPIONDATANOCA3N00C4N Nakugaon = Processed RF
C:\FAEBIONDATAN0OD3I3N\0005\ : Nakugaon - 24h estimate

AP1ONDATANODAZN00DEN Nakugaan -
\BELDADATANDDA3N D007 Nakugaon —
1ONDATANDQ93N 0008\ ¢ Nakugaon —
A\NOQ93N0009N : Nakugaon —
ANOOO3NOOL10N: Makugaon =

e

.

 DATAN D094\ 00
INDATANDDA4N 00 of ol g
ELOVDATANCOD4NC004N : Lourergorn

a0

PLONDATANOOZ4N\ 0005 : Loursrgorh
CrNEABIONDRTANOOS4NO006N £ Lourergsrh
CoAFRPID\DATANOD94NDODTN 2 Lourergoerh
S \NEABLONDATANGO24\ 0008\ : Louretrgorh
C:AFAPIOANDATANOC24N0009 ¢ Lourergerh
D AFAPLONDATANQCO94N 001 0N Lourergorh
T\ FAPLONDATANDOS4N DOLIY : Loursergorh
CrANTARPLOADATANDOS4NDOLI2N Lourergarh
CoAFABIONDATANOO24M0013N: Leursrgorhn
CrAFAPIONBATANOO9440014) : Lotrergorh
CINFAPIONDATANOD 34N\ 005N : Lourergorch
C:AFAFLONDATANOD24AN0016EN : Lourergorh
C:\FAPLONDATANODS4NOOLTN : Lourergoch
C:\EFAPLONDATAN0034\ 0018\ : Lourergorh
C:\FABLONDATANQOT4ND019N : Leurergorh
C:\FAPIO\DATANDO94\ D020\ : Lourergorh
Cr\NFARPIONDATANDOOS4M\0021 s Lourergorh
C:\EAP1O\DATANO024N\0022\: Lourergorh
Co\FAP1O\NDATANODD94N\ 0023V Lourergorch
Ci\FAPLONDATANOD 94N\ 0024\ : Lourergorh
=

= LPIONDATANOOS4N0025N - Lourergorh
C:ANFAPLONDATANDO09450026N 2 Lourergerch

NOTE - To produce this listing, run SEN-LIST.BAT in the DATA directory. Some post editing is required.

Jadukata at
3 Rainfall at Lourerg

48 K estimate
72 h estimate
Processed @
[atabox Raw WL
Fatabox Raw RF
Lourergeorh: = 3 kourly WL

- RF

= i <]

- Scaled for Active Chela - Processed Q
- Scaled for Dhalagamng - Processed Q

- Secaled for Nawagang - Erocessed

- Sgaled for Jhalukhali - Processed @

- 24 h estimate

— 48 h estimate

- 72 h estimate

- Scaled fer Actiwve CThela -24 h estimate
= fraled for Active Chela -48 h estimate
— Sraled for Active Cheld -72 Iy estimate

- Scaled for Dhalagang - 24 h estimate
- Scaled for Dhalagang - 48 h estimate
- Scaled for Dhalagang = 72 h estimate

- Sraled for Nawagang — 24 h estimate

- Scaled for Nawagang - 48 h estimate

- 8galed for Mawagang - 72 h estimate

= Sgaled for Jhalukhali = 24 h estimate
- SBgaled for Jhalukhall - 48h estimate

- Scaled for Jhalukhall - 72 h estimate
— Databox Raw WL

— Databex Raw RFE

45
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Flood Forecasting at FF&WC - 1997

Appendix C

The Interpolation Specifications and
Configuration file for the Pre-Processing of
Databox Data for the super Model
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Rainfall
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Reports

Following reports has been issued up to June 1996:

. Inception Report - January to May 1995 (August 1995)
° Progress Report No. 1 : June to September 1995 (Oct. 1995)
° Progress Report No. 2 : October to December 1995 (January 1996)
° Progress Report No. 3 : January to March 1996 (April 1996)

In addition some special reports has been issued. A complete list of reports is enclosed
as Annex 8.

Review

The yearly Danida review is scheduled to take place from 25 August 1996. The
review was originally planned in January 1996. However, due to the unforseen tense
political situation in Bangladesh and other reasons the review has been postponed 7
month.
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