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SUMMARY OF PRINCIPAL FINDINGS

1. The peripheral embankment to be used in the Tangail CPP had no influence on
flooding patterns on floodplain, beel and canal sites inside the CEP.

There was a delay in the first river flooding into beel and floodplains of about 2-3
weeks inside the CPP, but this was caused by natural siltation at the mouth of the
Lohajang River.

2 The annual catch per unit length of the Lohajang River flowing through the CPP was
higher (784 kg/km) than those of two adjacent rivers, the Pungli (598 kg/km) and the
Northern Dhaleswari (438 km/kg) lying immediately outside the CPP, but the
difference could not be validated statistically because of the lack of consistency in
catch rate trends.

3. There was no statistically significant (p <0.05) difference between annual catches of
canals inside (955 kg/km) and outside (1,042 kg/km) the CPP.

4. Floodplain catches were similar inside (57 kg/ha) and outside (60 kg/ha) the CPP. A
baor-like beel inside the CPP produced a higher catch per unit area (550 kg/ha) than
comparable beel outside it (404 kg/ha) but there was little difference between
floodplain depression-type beel inside (123 kg/ha) and outside the CPP (108 kg/ha).
Although fish productivity appeared slightly higher inside the CPP, the difference
could not be tested statistically because of inconsistencies in catch rate trends of
dominant gears.

w i Species richness, as measured by the total number of species recorded in the catch,
was similar inside and outside the CPP and also between rivers, canals, floodplain
and beel. Species numbers ranged from 79 to 92 between different habitats outside
the CPP and from 84 to 90 between different habitats within it.

6. Species composition of floodplain and beel catches was almost identical inside and
outside the CPP, while rivers and canals supported a higher proportion of migratory
species outside the CPP compared with inside it. The majority of migratory species
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in canals comprised major carps which totalled 30% of the catch outside and 6% of
the catch inside the CPP. Species dominating floodplain and beel catches comprised
mainly floodplain residents (90 - 94%), whilst the few migratory species comprised
the major carps rui, catla, mrigel and raik, the catfish, boal and the minnow,
fulchela. This composition appeared typical of floodplains on the left bank of the
Jamuna River and along the Dhaleswari-Kaliganga system.
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TANGAIL COMPARTMENTALIZATION PILOT PROJECT

1. STUDY AREA: BACKGROUND

The Tangail Compartmentalization Pilot Project (CPP) is situated on the left bank of the
Jamuna River surrounding Tangail town (Fig. 1.1). The CPP lies between the Northern
Dhaleswari to the east and the Pungli River, an offtake of the Northern Dhaleswari, to the
west. The project area is bisected by the Lohajang River, a second offtake of the Northern
Dhaleswari. A third offtake, the Elanjani River, runs southwards along the western boundary
of the project area. The CPP incorporates an older FCD scheme, the Silimpur-Karatia
project, which comprises an embankment running along the western boundary of the
horseshoe-shaped CPP (Fig. 1.1). The embankment was constructed by local people on a
piecemeal basis in 1963 without professional planning. BWDB assumed responsibility for the
scheme from 1975 onwards and installed four flushing inlets for irrigation purposes. In
practice this objective was not achieved. The scheme was evaluated by FAP 12 (FCD/I
Agricultural Study) as part of a series of Rapid Rural Appraisals. The general conclusion
from this study was that the amount of water entering through the inlet gates was small, even
in the relatively wet year of 1991, and that the land area targeted for flood protection flooded
from the Lohajang to the east. In normal years, flooding was not regarded as a major
problem to agriculture. To achieve flood control there would need to be regulation of the
flow of the Lohajang and improved drainage to remove congestion by the creation of
drainage structures.

The Compartmentalization Pilot Project (FAP 20) selected Tangail as one of its study areas.
The boundary of the area, enclosing 13,765 ha, is formed by an embankment along the
Elanjani and Northern Dhaleswari Rivers to the east (this is part of the former Silimpur-
Karatia project), the Lohajang and Gala khal to *the north and the Pungli River in the east.
The southern boundary is formed by an earthen road between Silimpur and Karatia.

The FAP 20 CPP is viewed as a key component of the Flood Action Plan, to test the concept
of compartmentalization in the field with the aim of achieving integrated water management
through controlled flooding. The principal structural work to be completed by FAP 20
involves the installation of a major regulator on the Lohajang River and the control of
internal drainage by excavation, sills and sluice gates.

FAP 17: Supporting Volume No.1 1 June 1994



Figure 1.1 Location of study areas in the North C
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FAP 17 selected the CPP for study to provide the following:
a. An investigation of the impact of partial flood control on fisheries.

b. Evaluation of methods for the assessment of capture fisheries in an area where
detailed hydrological and sociological data were already available and where an
improved MIKE 11 flood simulation model was being developed.

c. Baseline data collected during the pre-implementation phase of a key FAP initiative
which could be used in future assessments of the impact of the project on capture
fisheries.

During the study, FAP 17 worked in close collaboration with FAP 20 on studies of
the movements of fish hatchlings in rivers (Supporting Volume 11).
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2. SAMPLING SITES

Rivers, canals, floodplains and beel were sampled inside and outside the CPP at fortnightly
intervals for a total of 19 months from August 1992 to February 1994 inclusive. Detailed
information on catch by species and fishing effort of different types of gears was collected
at each site following the methods previously outlined in the FAP 17 Inception and Interim
Reports.

Two beel were sampled within the CPP : Atia (site 15) and Indrabelta (site 11), lying to the
south and east of Tangail town respectively (Fig. 2.1). A floodplain area adjacent to Atia
beel was also sampled (site 14), but at Indrabelta a large area of floodplain was included in
the area of site 11 (Table 2.1).

The beel selected represent two types which commonly occur along the left bank of the
Jamuna River and along the Dhaleswari River system. Atia beel (site 15) is a small baor-type
beel formed from an old river which has long since changed course, leaving a series of
disconnected beel of which Atia is one. Indrabelta beel (site 11) is a true depression-type beel
which would be more seasonal in nature were it not for the limited area of brickwork
excavations which serve the same function as a small perennial beel. The depression-type
beel differ hydrologically from the baor type because they are physically more closely
associated with the floodplain immediately surrounding them, onto which they overspill
during the pre-monsoon and from which they concentrate floodwaters and fish during the
drawdown. The baor-type beel do not possess such close association with their floodplains
but instead tend to drain rainfall runoff and receive river floodwater via canal links to
adjacent rivers, overspilling their banks only in times of higher floods.

Each type of beel inside the CPP was paired with an equivalent outside it: Atia with Mailjani
beel (site 19) to the south of the CPP and on the right bank of the Dhaleswari River and
Indrabelta with Gazaria (site 05) and Tepi beel immediately to the north of the CPP
(Fig. 2.1). A second baor-type beel, Anahula beel, was selected for comparison with Atia
beel, because this beel directly connected with the Northern Dhaleswari through Anahula
khal. However, the elevations of the floodplain surrounding this beel were somewhat higher
than those of Atia.
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Figure 2.1 Location of sampling sites inside and outside the Tangail CPP
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Table 2.1 Description of sampling sites inside iand outside the Tangail CPP

Site Code Site Name Habitat In/Out Size
= CPP
Area Length
(ha) (Km)

NC 12 Lohajang River Secondary River I 9.80
NC 02 Pungli River Secondary River (o] 7.45
NC 06 Northern Dhaleswari River Secondary River o 16.05
NC 10 Indrabelta and Santosh Khals Canal I 5.64
NC 13 Deojan and Atia Khals Canal I 3.62
NC 03 Gala & Borobasalia Khals Canal 0 4.87
NC 07 Anahula Khal Canal (o} 4.78
NC 17 Zia Khal Canal (0] 4.41
NC 11 Beltaraksit Floodplain Floodplain I 1.8470

NC 14 Atia/Kumuria Floodplains Floodplain I 1.9890

NC 15 Atia Beel Beel [ 0.1790

NC 04/05 Gazaria Floodplain/Beel Floodplain 0 1.2350

NC 08 Anahula Floodplain Floodplain o} 0.7730

NC 09 Anahula Beel Beel (0] 0.1440

NC 18 Mailjani Floodplain Floodplain 0] 1.1890

NC 19 Mailjani Beel Beel 0] 0.1790

The total floodplain/beel area sampled within the CPP was 402 ha. A control area of 352 ha
was sampled outside the CPP, at sites in Gazaria beel and floodplain (sites 4 and 5)
immediately to the north, Anahula beel and floodplain (sites 8 and 9) to the east across the
Northern Dhaleswari, and Mailjani beel and floodplain (sites 18 and 19) to the south across
the Dhaleswari River.

Canals linking each floodplain/beel with adjacent rivers were sampled inside and outside the
CPP (Fig. 2.1). Inside the scheme the canals included Santosh khal (site 10) draining
[ndrabelta floodplain and leading indirectly to the Lohajang River and Deojan and Atia khal
(site 13) draining Atia beel and again connecting with the Lohajang River. Outside the
scheme Gala and Borobasalia khal (site 03) on Gazaria floodplain/beel, linked with the Pungli
and Lohajang Rivers respectively, were sampled. Anahula khal (site 07) connected the beel
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with the Northern Dhaleswari, and Zia khal (site 17) linked Mailjani beel to the main
Dhaleswari River. A total of 9.26 km of canal was sampled inside the CPP, and 14.06 km

outside.

Three rivers were sampled : 9.80 km of the Lohajang (site 12) inside the CPP, and 7.45 km
of the Pungli (site 02) and 16.05 km of the Northern Dhaleswari (site 06) outside it
(Fig. 2.1).
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3. HYDROLOGY
3.1 Qutside the CPP

Pre-monsoon rainfall resulted in the gradual water-logging of floodplains during April and
May 1993. In May, canals linking floodplains and beel with rivers made their first hydraulic
connection as a result of this rainfall running off into the rivers. During early May the
Northern Dhaleswari filled with rainfall runoff and fully connected with its ox-bow like
loops, one of which was included in the sampled site No. 06. About two weeks later, in mid-
May, the Pungli River was transformed by rainfall runoff from its winter condition of a
series of disconnected pools into a continuously flowing system.

Rainfall runoff continued to enter rivers from the floodplains until the end of the first week
in June. By mid-June hydraulic connections were made between the Jamuna River, Northern
Dhaleswari and Pungli River and rising river levels reversed most flows in connecting canals
which then began to deliver river floodwaters to beel and floodplains. Continued rises in
river levels and heavy prevailing rainfall caused increased flooding of floodplains during July
and August, reaching a peak in early September. After that water levels dropped sharply at
all sampling sites (Fig. 3.1). At sites of higher elevation (Figs. 3.1 and 3.2) floodplains dried
out quickly during September, but most retained water until mid-October, after which only
a few scattered small depressions held water on the floodplains. Flood depths obviously
varied with land height, but over much of the area sampled depths ranged from 0.5m to 1.5m
for between 2 and 3 months.

3.2 Inside the CPP

Pre-monsoon flooding by rainfall followed a similar pattern to that outside the CPP.
Floodplains were inundated during May and rainfall runoff entered the Lohajang River via
connecting canals. In mid-May the Lohajang was transformed from a series of isolated pools
to a continuously flowing river by rainfall runoff. It made its first hydraulic connection with
the Northern Dhaleswari on the 12 June, about 2 weeks earlier than in the previous dry year
of 1992 when it connected on the 29 June.

The first floodwater from the Lohajang was delivered to floodplain and beel about 2 weeks
later than the Pungli and Northern Dhaleswari waters. Flow reversal in Deojan khal feeding
Atia beel and Kumuria floodplain was not observed until the fisheries survey on 11 July, but
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Figure 3.1 Seasonal variation in water levels at floodplain/beel sites outside the CPP
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Figure 3.2 Area elevation curve of floodplain/beel sites outside the CPP
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1
first connection may have occurred a week earlier.

Flooding patterns inside the CPP followed those seen outside (Fig. 3.3). Water levels
increased during July and August to a peak in early September, after which they decreased
rapidly during the drawdown. Floodplains dried out completely, depending on land height
(Fig. 3.4) between the first weeks of October and November, suggesting a slightly longer
water retention period than outside floodplains. Flood depths varied from 0.5 m to 2.5 m
over about the same period of inundation as sites outside the CPP.
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Figure 3.3 Seasonal variation in water levels at floodplain/beel sites inside the CPP
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Figure 3.4 Area elevation curve of floodplain/beel sites inside the CPP
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4. RIVER FISHERIES

4.1 Total Catch
4.1.1 Pattern of catch

The collection of catch data for the period of 19 months from August 1992 to February 1994
provided the opportunity to examine changing patterns of catch through two full flood
drawdown periods. All three rivers exhibited the same rapid increase in catch coinciding with
the drawdown period each year (Fig. 4.1). The Northern Dhaleswari, being the largest of
the three rivers, tended to retain water longer during the drawdown and dry season resulting
in a slightly extended period of increased catches compared to the other rivers. The Pungli
River, although hydrologically very similar to the Lohajang, showed differences in its pattern
of catch during the pre-monsoon period (April - May). Heavy runoff from rainfall during
April 1993 increased water levels in the series of disconnected pools which remained in the
Pungli and Lohajang Rivers. Later, in May, these connected to form a continuous flow of
water which resulted in significant increases in catches in the Pungli but, for reasons
unknown, not in the Lohajang (Fig. 4.1).

4.1.2 Size of catch

The highest catches per unit length of river were recorded at the inside sites on the Lohajang
River (Table 4.1). However, as will be demonstrated in the following section, there was no
statistical evidence on which to base differences in catch between rivers inside and outside
the CPP.

The lowest catch/km was recorded in the Northern Dhaleswari, the largest and most
perennial in water of the three rivers. A similar pattern was found in the Southwest Region,
where catches per unit length of seasonal rivers greatly exceeded those of neighbouring
perennial rivers (Supporting Volume 2). The difference can be attributed to the increased
"catchability” of fish populations trapped in disconnected pools during the drawdown in
seasonal rivers. Very heavy fishing effort is concentrated on these isolated stocks.

The survey period of 19 months, from August 1992 to February 1994, provides an
opportunity to examine inter-annual changes in total fish catch through two full flood
drawdown periods. Peak catches in outside rivers were slightly higher in 1992 than in 1993.
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Figure 4.1 Seasonal variation in catch per unit length (Kg/Km) of rivers inside and

outside the Tangail CPP, August 1992 - February 1994
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