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earlier, changes of 20% increase in discharge is denoted as Scenario 1 and 20% decrease is 

denoted as Scenario 2. 

10.2.1 Changes in Area 

Changes of cross sectional areas for Scenario 1 and 2 are shown in Table 10.7: 

Table 10.7 Simulated Area for Scenario 1 and Scenario 2 in 21 Stations of the Kushiyara River 

SL 
Station(u/s to 

d/s) 

Distance 

From 

downstream 

Bankfull 

Area(m2) 

Reference 

year 2012 

Area (m2) 

 

Scenario 

1: 

Area (m2) 

 

Scenario 

2: 

Area (m2) 

1 RS40 6000 2102 1806 2346 1800 

2 RS39 12000 1928 1598 2130 1555 

3 RS38 18000 1183 995 1361 980 

4 RS37 24000 1456 1170 1674 1085 

5 RS36 30000 1884 1449 2248 1302 

6 RS35 36000 1193 1201 1461 1230 

7 RS34 42000 2245 1674 1844 1360 

8 RS33 48000 1568 1407 1789 1350 

9 RS32 54000 1536 1410 1771 1559 

10 RS31 60000 2211 2090 2038 2239 

11 RS30 66000 1925 1884 2147 1947 

12 RS29 72000 3341 3244 3712 3377 

13 RS28 78000 2210 2162 2499 2038 

14 RS27 84000 2180 2244 2544 2220 

15 RS26 90000 2802 2869 2926 2818 

16 RS25 96000 1936 1688 1682 1644 

17 RS24 102000 2151 2334 2192 2165 

18 RS23 108000 2726 3006 2664 2738 

19 RS22 114000 6281 6682 6125 6292 

20 RS21 120000 1942 2526 1724 1974 

21 RS20 126000 1613 1745 1805 1611 

Note: Scenario 1: 20% increase in Peak discharge at Upstream (RS 40) 

          Scenario 2: 20% decrease in Peak discharge at Upstream (RS 40) 

 

The 4 reference stations were selected as RS 40 (Upstream boundary), RS 20 (Downstream 

boundary) and RS 34 and RS 28 are intermediate calibrated Stations. 
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Analyzing Table 10.7 for selected stations RS 40, RS 34, RS 28 and RS 20, Table 10.8 has 

been developed; which shows the changes of area both in numerical value as well as percentage 

for both the Scenarios. 

Table 10.8 Changes in Area for Scenario 1 and 2 for Four Selected Stations With Respect to 

Reference Year (2012) of the Kushiyara River 

SL 

Station 

from u/s to 

d/s 

Distance 

from d/s 

(m) 

Reference 

year 2012 

Area (m2) 

Scenario 1: 

Increase (+) 

Decrease (-) 

Area (m2) 

Scenario 2: 

Increase (+) 

Decrease (-) 

Area (m2) 

1 RS40 6000 1806 2346 , (+29.9%) 1800,(-.33%) 

2 RS34 42000 1674 1844, (+10.15%) 1360,(-18.75%) 

3 RS28 78000 2162 2499, (+15.58%) 2038,(-5.73%) 

4 RS20 126000 1745 1805,(+3.43%) 1611,(-7.67%) 

Note: Scenario 1: 20% increase in Peak discharge at Upstream (RS 40) 

          Scenario 2: 20% decrease in Peak discharge at Upstream (RS 40) 

          3: Developed from Table:10.7 

It is seen that for Scenario 1, areas of RS 40, RS 34, RS 28 and RS 20 increase about 29.9%, 

10.15%, 15.58% and 3.43% respectively with respect to the reference year 2012.  

For Scenario 2, areas decrease about 33%, 18.75%, 5.73% and 7.67% for the stations RS 40, 

RS 34, RS 28 and RS 20 respectively. 

The changes in area of 21 cross sections along the channel for Scenario 1 can be observed from 

the following graph (Figure 10.19). 
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Figure 10-19 Area vs Distance for the Kushiyara (2012); Scenario 1 

Similarly, for 20% decrease in discharge, that is Scenario 2, changes in area along the channel 

are shown in the following graph (Figure 10.20). 

 

Figure 10-20 Area vs Distance for the Kushiyara (2012); Scenario 2 
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10.2.2 Changes in Discharge 

Similar analysis was done to see the change in discharge. Changes in discharge are shown in 

the following table (Table 10.9): 

Table 10.9 Simulated Discharge for Scenario 1 and 2 in 21 Stations of the Kushiyara River 

SL 

Station 

(up to 

down) 

Distance 

from d/s 

(m) 

Bank Full 

Discharge 

(m3/s) 

Reference 

year 2012 

Discharge 

(m3/s) 

Scenario 1 

Discharge 

(m3/s) 

Scenario 2 

Discharge 

(m3/s) 

1 RS40 6000 1299 1702.24 2042 1361 

2 RS39 12000 1300 1701 2034 1361 

3 RS38 18000 1299 1692 1913 1358 

4 RS37 24000 1221 1695 1686 1259 

5 RS36 30000 1257 1665 1803 1334 

6 RS35 36000 1287 1698 1904 1338 

7 RS34 42000 1300 1655 2012 1285 

8 RS33 48000 1292 1680 1960 1291 

9 RS32 54000 1293 1622 1982 1351 

10 RS31 60000 1299 1598 1942 1360 

11 RS30 66000 1268 1595 1924 1323 

12 RS29 72000 1230 1565 1882 1284 

13 RS28 78000 1292 1682 2014 1352 

14 RS27 84000 998 1434 1521 1040 

15 RS26 90000 1292 1633 2024 1351 

16 RS25 96000 1174 1671 1819 1226 

17 RS24 102000 972 1359 1515 1015 

18 RS23 108000 1262 1550 1987 1321 

19 RS22 114000 600 808 973 627 

20 RS21 120000 1049 1441 1743 1098 

21 RS20 126000 161 1085 1100 985 
Note: Scenario 1: 20% increase in Peak discharge at Upstream (RS 40) 

          Scenario 2: 20% decrease in Peak discharge at Upstream (RS 40) 

 

Changes in discharge in four selected cross sections are shown below (Table 10.10): 
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Table 10.10 Changes in Discharge for Scenario 1 and 2 for Four Selected Stations With Respect to 

Reference Year (2012) of the Kushiyara River[3] 

SL 

Station 

from u/s 

to d/s 

Distance 

from d/s 

(m) 

Reference 

year 

2012 

Discharge 

(m^3/s) 

Scenario 1: 

Increase (+) 

Decrease (-) 

Discharge 

(m^3/s) 

Scenario 2: 

Increase (+) 

Decrease (-) 

Discharge 

(m^3/s) 

1 RS40 6000 1702.24 2042,(+19.95%) 1361,(-20.04%) 

2 RS34 42000 1655 2012,(+21.57%) 1285,(-22.35%) 

3 RS28 78000 1682 2014,(+19.73%) 1352,(-19.61%) 

4 RS20 126000 1085 1100,(+1.38%) 985,(-9.21%) 

Note: Scenario 1: 20% increase in Peak discharge at Upstream (RS 40) 

          Scenario 2: 20% decrease in Peak discharge at Upstream (RS 40) 

          3: Developed from Table 10.9 

The changes in discharge for Scenario 1 along the cross section can be visible from the 

following graph (Figure 10.21). 

 

Figure 10-21 Discharge vs Distance for the Kushiyara (2012); Scenario 1 
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For Scenario 2, the graph is shown in Figure 10.22 

 

Figure 10-22 Discharge vs Distance for the Kushiyara (2012); Scenario 2 

10.2.3 Changes in Water Level 

Changes in water levels for Scenario 1 and Scenario 2 have been shown in Table 10.11. 

Table 10.11 Simulated Water Level for Scenario 1 and 2 in 21 Stations of the Kushiyara River 
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SL 

Station 

(from u/s 

to d/s) 

Distance  

from d/s 

Bankfull 

Water 

Level (m) 

Reference 

year 2012 

Water Level 

(m) 

 

Scenario 1: 

Water Level 

(m) 

 

 

Scenario 2: 

Water Level (m) 

 

1 
 

RS40 
6000 12.02 10.2 13.4 10.1 

2 RS39 12000 11.95 10.16 13.27 10.04 

3 RS38 18000 11.74 9.94 12.96 9.85 

4 RS37 24000 11.57 9.89 12.7 9.62 

5 RS36 30000 11.38 9.85 12.51 9.45 

6 RS35 36000 11 9.63 12.03 9.42 

7 RS34 42000 10.57 9.64 11.58 9.55 
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Note:  Scenario 1: 20% increase in Peak discharge at Upstream (RS 40) 

     Scenario 2: 20% decrease in Peak discharge at Upstream (RS 40) 

 

Changes in water level in four selected stations are shown in Table 10.12. 

Table 10.12 Changes in Water Level for Scenario 1 and 2 for Four Selected Stations With Respect to 

Reference Year (2012) of the Kushiyara River[3] 

SL 

Station 

from u/s to 

d/s 

Distance 

from d/s 

(m) 

Reference 

year 2012 

Water level 

(m) 

Scenario 1: 

Increase (+) 

Decrease (-) 

Water level (m) 

Scenario 2: 

Increase (+) 

Decrease (-) 

Water level 

(m) 

1 RS40 6000 10.2 13.4,(+31.37%) 
10.1,(-

0.98%) 

2 RS34 42000 9.64 11.58,(+20.12%) 
9.55,(-

0.93%) 

3 RS28 78000 9.39 10.01,(+6.60%) 
9.35,(-

0.42%) 

4 RS20 126000 9.00 9.16,(+1.77%) 
8.94,(-

0.66%) 

Note: Scenario 1: 20% increase in Peak discharge at Upstream (RS 38) 

          Scenario 2: 20% decrease in Peak discharge at Upstream (RS 38) 

          3: Developed from Table 10.11 

8 RS33 48000 10.24 9.56 11.23 9.52 

9 RS32 54000 10 9.49 10.88 9.45 

10 RS31 60000 9.83 9.49 10.61 9.45 

11 RS30 66000 9.7 9.44 10.39 9.4 

12 RS29 72000 9.61 9.44 10.24 9.4 

13 RS28 78000 9.48 9.39 10.01 9.35 

14 RS27 84000 9.28 9.35 9.7 9.33 

15 RS26 90000 9.13 9.31 9.47 9.18 

16 RS25 96000 9.03 9.25 9.34 9.07 

17 RS24 102000 8.92 9.23 9.27 8.95 

18 RS23 108000 8.8 9.2 9.22 8.82 

19 RS22 114000 8.75 9.14 9.18 8.76 

20 RS21 120000 8.66 9.12 9.18 8.66 

21 RS20 126000 8.5 9 9.16 8.94 
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For scenario 1, In reference year 2012 flood of 50cm was observed in RS 20 but in stations 

RS 40, RS34, RS28. Under Scenario 1 there are floods in all the 4 Stations. Floods of 138 cm, 

101 cm, 53 cm and 56 cm are observed in the Station RS 40, RS 38, RS 28 and RS 20 

respectively. These can be seen from the plots of the simulated discharge results of the cross 

sections (Figure 10.23, 10.24, 10.25and 10.26). 

 

Figure 10-23 Changes in Water Level at RS 40 for Scenario 1, ( The Kushiyara) 

 

Figure 10-24 Changes in Water Level at RS 34 for Scenario 1,( The Kushiyara) 
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Figure 10-25 Changes in Water Level at RS 28 for Scenario 1,( The Kushiyara) 

 

Figure 10-26 Changes in Water Level at RS 20 for Scenario 1,( The Kushiyara) 

Similarly, for scenario 2, the simulated results are also shown. All the Stations show a decrease 

in WL. Water Level reduced by 10cm, 9 cm, 4 cm and 6 cm in Stations RS 40, RS 34, RS 28 

and RS 20 respectively with respect to the reference year. Change in water levels are shown in 

Figure 10.27,10.28,10.29 and 10.30below. 
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Figure 10-27 Changes in Water Level at RS 40 for Scenario 2,( The Kushiyara) 

 

Figure 10-28 Changes in Water Level at RS 34 for Scenario 2,( The Kushiyara) 
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Figure 10-29 Changes in Water Level at RS 28 for Scenario 2,( The Kushiyara) 

 

Figure 10-30 Changes in Water Level at RS 20 for Scenario 2,( The Kushiyara) 

 

The changes in water level for Scenario 1 and 2 along the channel length can be seen from the 

plots (Figure 10.31and 10.32). 
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Figure 10-31 Water Level vs Distance for the Kushiyara (2012); Scenario 1 

 

 

Figure 10-32 Water level vs distance for the Kushiyara (2012); Scenario 2 
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Remarks: 

1. Under Scenario 1 when peak discharge increases at upstream, there is increase in 

simulated cross sections, discharges and water levels at downstream. As a result, new 

areas are flooded and in other places flood depths increase.  

2. Under Scenario 2 with decrease of peak discharge at upstream, there is decrease in 

discharge, water level and cross section at the downstream. As a result, flood reduction 

is observed. 
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11 Major Findings and Recommendations 

 

 Major Findings 

The major findings of the study are as follows: 

1. The analysis confirms the acceptability of Hypothesis 1 for both the Surma and the 

Kushiyara rivers.  

2. The Hypothesis 2 could not be (conclusively)established/validated.  

For the Surma and the Kushiyara it may be concluded that, the bankfull water levels at 

the downstream decrease, consequently there are changes in channel dimension, the 

change of both the area and the top width shows a scattered pattern and the change of 

average depth shows a decreasing trend towards downstream direction. 

3.  The Hypothesis 3 may be established/validated for the Kushiyara but not for the 

Surma.   Detailed explanation has been given in Section 5.5.  

a) From conventional analysis: Hypotheses 3 may be considered as 

established/validated for both the Surma and the Kushiyara rivers. 

b) From Model output: 

I. From the analysis of seasonal variation of the Bed level gradient, it is 

observed that bed level slopes are almost same at both the dry and 

monsoon seasons. Hence Hypothesis 3 could not be established/validated 

for the Surma. 

II. For the Kushiyara from the analysis of bed level gradient, the Hypothesis 

3 can be considered as established/validated. 

4. Hypotheses 4 and 5 relate to the hypothetical ‘Regime Condition’ of the river. 

The analysis clearly demonstrates that the Surma and Kushiyara rivers are not in 

‘Regime    Condition’. So the hypothesis could not be confirmed/validated   through 

the model output. But since the ‘Regime Condition’ is a theoretical condition of a river, 

the validity of these two hypotheses (4 and 5) can be accepted on Theoretical 

explanation basis (details given in See 5.6). 
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5. Under Scenario 1, when Peak discharge increases (20%) at upstream, there are increase 

in simulated cross sections, discharges and water levels at downstream. Consequently, 

new areas are flooded and in other places flood depth increase. 

6. Under Scenario 2, when Peak discharge decreases (20%) at upstream, there are 

decrease in cross sections, discharge and water levels at downstream. Consequently, 

flood reduction is observed. 

 

 

  Recommendations 

1. Through the validation of the CEGIS conceptual Model the study has contributed 

towards enhancement of knowledge on hydro morphological process of the two major 

rivers of the Haor areas. The planners and the Government may use this for the 

implementation of the development plans in the Haor areas. 

2. The BWDB should strengthen their Hydrology Unit and take continuous 

measurements. 

3. Some permanent sediment and bed material collection stations should be established 

both on the rivers Surma and Kushiyara. 

4. A routine program of bathymetric survey for the two rivers may be taken up. The survey 

should be carried out in 4 seasons (namely, Pre monsoon, Monsoon, Post monsoon and 

Dry). 

5. Finer resolution satellite images should be collected for understanding of the shifting 

of the rivers. 

6. A study may be taken up to develop a general model to simulate and predict the 

morphological behavior of the rivers of the Haor region. 

7. A project may be taken up for morphological study of the rivers of the Haor area. 

8. This HEC-RAS 5.0.3 model may be further updated to predict the changes in sediment 

deposition, erosion, discharge and water level in the downstream of the Surma and the 

Kushiyara rivers. 

9. A study may be taken up to couple the two HEC-RAS Models developed under this 

study. 
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Preface 

The Volume 1 of the Report “Model Validation on Hydro-morphological Process of the River 

System in the Subsiding Sylhet Haor Basin” contains the Appendix 1 “Feedback from the 

Stakeholders” . 

The 1st Technical Committee Meeting of the Project was held on 18th February, 2016 under 

the chairmanship of Mrs. Afroza Moazzam, (the then) Director General, Department of 

Bangladesh Haor and Wetlands Development and the Chairperson of the Technical 

Committee. A Monitoring Meeting was held on 23rd June, 2016 and the 2nd Technical 

Committee Meeting was held on 1st March, 2017 under the chairmanship of Mr. Majibur 

Rahman, Director General, DBHWD and the Chairperson of the Technical Committee. A 

workshop on (draft) Final Report was organized by the DBHWD in association with M/s 

Prosoil Foundation Consultant on 6th June, 2017 where Dr. Zafar Ahmed Khan, Senior 

Secretary, Ministry of Water Resources (MoWR) was the Chief Guest and Mr. Majibur 

Rahman, Director General, DBHWD chaired the workshop. The 1st Steering Committee 

Meeting was held on 20th June, 2017 in the conference room of the “Ministry of Water 

Resources” under the chairmanship of Dr. Zafar Ahmed Khan, Senior Secretary, Ministry of 

Water Resources (MoWR).     

The Appendix 1 contains the minutes of all these meetings and the proceedings of the 

workshop. It also contains the decisions made at the meetings and workshop as well as the 

responses to the decisions.  

The team deeply acknowledge the co-operation and guidance of the Technical Committee of 

the project. The team also acknowledge the DBHWD for providing logistic supports and 

helping the team to prepare the Report. 

We are thankful to Mr. Majibur Rahman, Director General, Department of Bangladesh Haor 

and Wetlands Development and Mrs. Afroza Moazzam, former Director General, Department 

of Bangladesh Haor and Wetlands Development for their active support and co-operation. We 

appreciate the co-operation of Mr. Md. Nazmul Ahsan, Project Director and Md. Nurul Amin, 
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Director (Admin and Finance), of the Department of Bangladesh Haor and Wetlands 

Development.  

We acknowledge with deep appreciation the co-operation by M/S Globe Survey Company in 

carrying out the field survey works. We also thank the local people, particularly of the 

Northeast Region who in various ways helped the study team in conducting the field 

measurements and survey works. 

 H.S. Mozaddad Faruque 

Senior Morphologist 

And  

Team Leader 
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Final Report 

The Final Report on “Model Validation on Hydro-morphological Process of the River System 

in the Subsiding Sylhet Haor Basin”, submitted in June, 2017 contains the following volumes: 

Volume 1:  Main Report 

 Appendix 1: Feedback from the Stakeholders 

Volume 2:  Appendix 2: Bank Line Survey Report of the Surma and the 

Kushiyara Rivers 

Volume 3:  Appendix 3: Analysis of Sediment and Bed Material Samples of the 

Surma and the Kushiyara Rivers 
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 Study Team: 

1. Engr. H.S. Mozaddad Faruque 

Senior Morphologist and Team Leader 

2. Sazzad Shahrior 

Junior Morphologist 

3. Rumman Adib 

Junior Morphologist 

4. Samia Jahan Chowdhury 

Junior Morphologist 

5. Abul Kalam Azad  

Surveyor 

6. Survey Team  
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1 1st Technical Committee Meeting 

1.1 Minutes of the 1st Meeting of the Technical Committee 

 

The 1st Technical Committee Meeting of the Project ‘Model Validation of Hydro-Morphologic 

Process of the River System in the Subsiding Sylhet Basin’ was held on 18th February, 2016 

in the conference room of the ‘Department of Bangladesh Haor and Wetlands Development’ 

under the chairmanship of Mrs. Afroza Moazzam, (the then) Director General, Department of 

Bangladesh Haor and Wetlands Development and the Chairperson of the Technical 

Committee. The minutes of the meeting is presented below. 
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গণপ্রজাতন্ত্রী বাাংলাদেশ সরকার 

বাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন অমিেপ্তর 

িহাপমরচালদকর কার্ যালয় 

পামনসম্পে িন্ত্রণালয় 

৭২ গ্রীন ররাড, ঢাকা-১২১৫ 

ফ্যাক্স : ৯১৪৪১৯৫, ওয়েব : www.bhwdb.gov.bd 

মবষয়ঃ ১৮.২.২০১৬ তামরদে অনুষ্ঠিত ‘Model Validation on Hydro-Morphological Process of 

the River System in the Subsiding Sylhet Haor Basin’ শীষ যক সিীক্ষা প্রকদের কামরগমর 

কমিষ্ঠির ১ি সভার কার্ য মববরণী।   

 

‘Model Validation on Hydro-Morphological Process of the River System in the 

Subsiding Sylhet Haor Basin’ শীষ যক সিীক্ষা প্রকদের কামরগমর কমিষ্ঠির ১ি সভা ১৮ 

রেবরুয়ামর ২০১৬ তামরদে বাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন অমিেপ্তদরর সভাকদক্ষ জনাব 

আেদরাজা রিায়াদেি, িহাপমরচালক, বাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন অমিেপ্তর এর 

সভাপমতদে অনুষ্ঠিত হয়। সভায় উপমিত সেসযবদৃের তামলকা সাংর্ুক্তি-১ এ রেয়া হদয়দে। 

সভাপমত উপমিত সকলদক স্বাগত জামনদয় সভার কার্ যক্রি শুু কদরন। উপমিত 

সেসযগদণর পমরমচমত পব য রশদষ মতমন ‘Model Validation on Hydro-Morphological Process of 

the River System in the Subsiding Sylhet Haor Basin’ প্রকদের পরািশ যক, রিসাস য Prosoil 

Foundation Consultants এর ষ্ঠিি মলডারদক সিীক্ষা প্রকেষ্ঠি উপিাপদনর জনয অনুদরাি 

কদরন।  

পরািশ যক ষ্ঠিিমলডার জনাব এইচ. এস. রিাজাদ্দাে োুক PowerPoint এর িািযদি 

েসড়া Inception Report ষ্ঠিষ্ঠি উপিাপনা কদরন। মতমন সভাদক অবমহত কদরন রর্ প্রকদের 

েসড়া Inception Report প্রণয়দনর কাজ প্রায় ৮০% সম্পন্ন হদয়দে। শুিুিাত্র মেল্ড মভক্তজদির 

কাজ অসিাপ্ত রদয়দে। রেবরুয়ামরর রশষ সপ্তাদহ মেল্ড মভক্তজি সম্পন্ন কদর েসড়া Inception 

Report ষ্ঠি োমেল করা হদব। মতমন জানান রর্, সিীক্ষা কাজষ্ঠি PSP বমণ যত তামরে হদত প্রায় ৫ 

িাস পদর শুু হয়, অতএব PSP এর সিয় বমি যত করার প্রদয়াজন রদয়দে এবাং িূল PSP এর 

উমিমেত ২৪ িাস সিয় িদরই কি য পমরকেনা (Work Plan) প্রণয়ন করা হদয়দে। PSP রত 

সযাদিলাইি ইদিজ সাংগ্রদহর রকান সাংিান না থাকার  মবষয়ষ্ঠি মতমন গুুদের সাদথ উপিাপন 

কদরন। মতমন আদরা উদিে কদরন রর্, বাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন অমিেপ্তদরর 

http://www.bhwdb.gov.bd/
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‘Master Plan of Haor Area’ প্রণয়দনর সিয় রবশমকেু ইদিজ ও ডািা সাংগ্রহ করা হদয়মেল র্া 

CEGIS এ সাংরমক্ষত রদয়দে। 

তার উপিাপনা রশদষ সভাপমত েসড়া Inception Report এ উপিামপত কার্ যপদ্ধমত ও 

অনযানয মবষদয় িতািত প্রোদনর জনয কামরমগমর কমিষ্ঠির সেসযদের আহবান কদরন। সভার 

সেসযবেৃ প্রকদের মবষদয় মবস্তামরত আদলাচনা কদরন। আদলাচনা রশদষ মনম্নবমণ যত 

মসদ্ধান্তসিূহ গহৃীত হয়ঃ 

মসদ্ধান্তঃ 

১. কামরগমর কমিষ্ঠিদতমনম্ন বমণ যত সেসযদের co-opt করা হদবঃ 

i. িহাপমরচালক, পামনসম্পে পমরকেনা সাংিা, ৭২ গ্রীন ররাড, ঢাকা এর  প্রমতমনমি। 

ii. পমরচালক (প্রশাসন ও অথ য), বাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন অমিেপ্তর, ৭২ গ্রীন 

ররাড, ঢাকা। 

iii. পমরচালক (জলাভূমি), বাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন অমিেপ্তর, ৭২ গ্রীন ররাড, 

ঢাকা  

iv. অিযাপক সাক্তির রিাস্তো োন, পামনসম্পে রকৌশল মবভাগ, বাাংলাদেশ প্রদকৌশল 

মবশ্বমবেযালয়, ঢাকা।  

v. ডঃ এি. এ. সাত্তার, সাদবক মবভাগীয় প্রিান, পমরদবশ মবজ্ঞান, বাাংলাদেশ কৃমষ 

মবশ্বমবেযালয় ও সাদবক মডন, কৃমষ অনুষে, বাাংলাদেশ কৃমষ মবশ্বমবেযালয়। 

vi. প্রিান প্রদকৌশলী, পামন মবজ্ঞান, বাপাউদবা, ৭২ গ্রীন ররাড, ঢাকা। 

২. মবমভন্ন সীিাবদ্ধতার কারদন প্রকদের সিয় বকৃ্তদ্ধ করা হয়ত সম্ভব হদব না। অতএব, 

পরািশ যকগণ PSP বমণ যত  মনমেযষ্ট সিদয়র িদিয কার্ য সম্পােন করদবন এবাং রস অনুর্ায়ী 

কি যপমরকেনা (WorkPlan) সাংদশািন করদবন। 

৩.মবমভন্ন CEGIS, IWM হদত প্রদয়াজনীয় সযাদিলাইি ইদিজ ও উপাত্ত সাংগ্রহ করার মবষদয় 

বাাংলাদেশহাওরবাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন অমিেপ্তর পরািশ যকগণদক সহায়তা প্রোন 

করদব। 

৪. ‘Master Plan of Haor Area’ প্রণয়দনর সিয় সাংগহৃীত তথযামে, িযাপ, সযাদিলাইি ইদিজ 

ইতযামে বাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন অমিেপ্তদর রপ্ররদণর জনয CEGIS রক অনুদরাি 

জানাদনা হদব। 

৫. সুরিা ও কুমশয়ারা নেীদত িামপত বাাংলাদেশ পামন উন্নয়ন রবাডয এর Hydrologic Station এর 

তথযামে  েসড়া বতযিান প্রকদে বযবহার করা হদব।এ মবষদয় বাাংলাদেশ পামন উন্নয়ন রবাডযদক 

বাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন অমিেপ্তর হদত অনুদরাি জানাদনা হদব।  
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৬. বমণ যত মসদ্ধান্তসিূদহর আদলাদক েসড়া Inception Report ষ্ঠি সাংদশািন সাদপদক্ষ 

অনুদিােদনর জনয কামরগমর কমিষ্ঠি কতৃযক সুপামরশ করা হল।  

অমত অে সিদয়র িদিয কামরগমর কমিষ্ঠির সভা আহ্বান ও সামব যক সহায়তা প্রোদনর 

জনয সামব যকসহায়তাপ্রোদনরজনযবাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন অমিেপ্তদরর 

িহাপমরচালক জনাব আেদরাজা রিায়াদেি ও প্রকে পমরচালক জনাব 

প্রকেপমরচালকজনাবদিাহাম্মে নাজিুল আহসান রক পরািশ যক ষ্ঠিি মলডার িনযবাে জানান। 

কামরগমর কমিষ্ঠির সম্মামনত সেসযবদৃের সভায় অাংশগ্রহণ ও িূলযবান িতািত প্রোদনর 

জনযবানিতািতপ্রোদনরজনয মতমন সকলদক পূনরায় িনযবাে জানান। 

পমরদশদষ সভায় উপমিত উপমিত সকল সন্মামনত সেসযবেৃ ও প্রকদের পরািশ যক ষ্ঠিিদক 

িনযবাে জামনদয় িনযবােজামনদয়সভাপমত সভার সিামপ্ত র াষনা কদরন। 

 

 

স্বাক্ষমরত 

তামরেঃ ০৩.০৩.২০১৬ মিস্টাব্দ 

আেদরাজা রিায়াদেি 

িহাপমরচালক 

বাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন 

অমিেপ্তর 

ও 

সভাপমত 

কামরগমর কমিষ্ঠি 

স্মারক নাং ৪২.০৪.০০০০.০০৩.১৪.৩১৯.১৫-১১৬                                                   

তামরেঃ ০৩.০৩.২০১৬ মিস্টাব্দ 

ববতরণ (জ্যযষ্ঠতার বিবিয়ত নে): 

1| সমচব, িৎসয ও প্রামণসম্পে িন্ত্রণালয়, বাাংলাদেশ সমচবালয়, ঢাকা (েৃ: আ: সহকারী সমচব 

(মেশামরজ-৪)) 

2| মবভাগ প্রিান, কৃমষ ও  পিী প্রমতিান মবভাগ, পমরকেনা কমিশন, রশদর বাাংলা নগর, ঢাকা 

(েৃ:আ: র্ুগ্ম-প্রিান)। 

3| িহাপমরচালক, পমরদবশ অমিেপ্তর, আগার গাওর, ঢাকা (েৃ:আ: পমরচালক (প্লামনাং))। 

4|  িহাপমরচালক, কৃমষ সম্প্রসারণ অমিেপ্তর, োিারবাড়ী, োিদগি, ঢাকা (েৃ:আ: 

পমরচালক, নযাচারাল মরদসাদস যস িযাদনজদিন্ট মরসাচয)। 
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5| প্রিান বন সাংরক্ষক, বন অমিেপ্তর, বন ভবন, আগার গাও, ঢাকা-১২০৫ (েৃ: আ: উপ প্রিান 

বন সাংরক্ষক)। 

6| িহাপমরচালক, িৎসয অমিেপ্তর, িৎসয ভবন, রিনা, ঢাকা (েৃ:আ: মচে মেশামরজ 

এক্সদিনশন অমেসার)। 

7| িহাপমরচালক, আইএিইমড পমরকেনা িন্ত্রণালয়, রশদর বাাংলানগর, ঢাকা (েৃ:আ: 

পমরচালক (এমগ্রকালচার, ুরাল রডদভলপদিন্ট)। 

8| িহাপমরচালক, পামন সম্পে উন্নয়ন সাংিা (ওয়ারদপা), ৭২ গ্রীন ররাড, ঢাকা (েৃ:আ: 

পমরচালক (প্লামনাং)) 

9|  কামি মডদরক্টর, ইন্টারনযাশনাল ইউমনয়ন ের নযাচারাল কনজারদভশন (আইইউমসএন), 

(েৃ: আ: রপ্রাগ্রাি রকা-অমডযদনির (বাাংলাদেশ)) 

10|  উপ-পমরচালক, বাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন অমিেপ্তর, ৭২ গ্রীন ররাড, ঢাকা। 

11| সহকারী প্রিান-১, পামন সম্পে িন্ত্রণাল, বাাংলাদেশ সমচবালয়, ঢাকা। 

12| পমরচালক, রপ্রাসদয়ল, োউদেশন কনসালদিন্ট, ইক্তেরা ররাড, ঢাকা।  

 

 

রিাহাম্মে নাজিুল আহসান 

উপপমরচালক (প্রশাসন ও অথ য) 

বাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন 

অমিেপ্তর 

ও 

প্রকে পমরচালক 

‘Model Validation on Hydro-

Morphological Process of the River 

System in the Subsiding Sylhet Haor 

Basin’ শীষ যক সিীক্ষা প্রকে 
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সাংর্ুক্তি ১ 

 

১৮.২.২০১৬ তামরদে অনুষ্ঠিত ‘Model Validation on Hydro-Morphological Process of the 

River System in the Subsiding Sylhet Haor Basin’ শীষ যক সিীক্ষা প্রকদের কামরগমর 

কমিষ্ঠির ১ি সভায় উপমিতগদণর তামলকাঃ 

 

১. প্রিান বন সাংরক্ষক, বন অমিেপ্তর, বনভবন, আগারগা াঁও, ঢাকা এরপদক্ষ 

জনাব রিাহসীনা রবগি, সহকারী বনসাংরক্ষক, বনঅমিেপ্তর, বনভবন, আগারগা াঁও, ঢাকা। 

২. জনাব রিাঃ নুুোিান, অমতমরি পমরচালক (প্রকে পমরকেনা), কৃমষসম্প্রসারণ 

অমিেপ্তর, োিার বামড়, ঢাকা 

৩. কামি মডদরক্টর, আইইউমসএন বাাংলাদেশ এরপদক্ষ  

জনাব রিাঃ ওয়ামসি রনওয়াজ, রপ্রাগ্রাি এদসামসদয়ি, আইইউমসএন বাাংলাদেশ। 

৪. জনাব োয়ুননাহার, সহকারীপ্রিান, পামনসম্পেিন্ত্রনালয়। 

৫. জনাব এস. এি. শাহাবুক্তদ্দন িাহিুে, সমচব, ওয়ারদপা। 

৬. জনাব রিাঃ নুুল আমিন, পমরচালক (প্রশাসন ও অথ য), বাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন 

অমিেপ্তর । 

৭. ড. রিাঃ ুহুল আমিন, পমরচালক (জলাভূমি), বাাংলাদেশ হাওর ও জলাভূমি উন্নয়ন 

অমিেপ্তর। 

৮. জনাব রিাহাম্ম নাজিুল আহসান, উপপমরচালক (প্রশাসন ও অথ য), বাাংলাদেশ হাওর ও 

জলাভূমি উন্নয়ন অমিেপ্তর ও প্রকে পমরচালক, ‘Model Validation on Hydro-

Morphological Process of the River System in the Subsiding Sylhet Haor Basin’ শীষ যক 

সিীক্ষা প্রকে। 
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৯. জনাব এইচ. এস. রিাজাদ্দাে োুক, ষ্ঠিি মলডার,  রপ্রাসদয়ল, োউদেশন কনসালদিন্ট, 

ইক্তেরা ররাড, ঢাকা। 

১০. ইক্তজঃ শািসুল আলি প্রবাল, পরািশ যক, রপ্রাসদয়ল, োউদেশন কনসালদিন্ট, ইক্তেরা 

ররাড, ঢাকা। 

১১. ইক্তজঃ সাোে শাহমরয়র,পরািশ যক, রপ্রাসদয়ল, োউদেশন কনসালদিন্ট, ইক্তেরা ররাড, 

ঢাকা। 

১২. ইক্তজঃ ুম্মানআমেব, পরািশ যক, রপ্রাসদয়ল, োউদেশন কনসালদিন্ট, ইক্তেরা ররাড, ঢাকা। 
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1.2 Decisions of the 1st T.C. Meeting and the Responses 

SL 
Decisions of the 1st T.C. Meeting held on 

18/02/2016 
Responses 

1.  

The following members will be co-opted in the 

Technical Committee 

1. Representative of Director General, 

Water Resources Planning Organization 

72, Green Road, Dhaka 

2. Director (Admin & Finance) 

DBHWD 

72, Green Road, Dhaka 

3. Director (Wetlands), DBHWD 

72 Green Road, Dhaka 

4. Dr. Sabbir Mostafa Khan 

Professor, Dept. of Water Resources 

Engineering 

BUET 

5. Dr. M.A. Sattar 

Former Dean, Faculty of Agriculture 

BAU & 

Former Head, Dept. of Environmental 

Science 

BAU 

6. Chief Engineer, Hydrology 

BWDB 

72 Green Road, Dhaka 

The DBHWD has taken action. 

 

2.  

Due to certain constraints, it may not be possible 

to extend the time period of the project. So, the 

Consultants will complete the project within the 

time specified in PSP and adjust the workplan 

accordingly. 

The consultants will try to 

complete the project within the 

time stated in the PSP. 

3.  
The DBHWD will help the Consultants in 

bringing satellite images and data from different 

organizations such as CEGIS, IWM.  

We appreciate the gesture. 
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SL 
Decisions of the 1st T.C. Meeting held on 

18/02/2016 
Responses 

4.  

The CEGIS will be requested to send the data, 

maps, satellite images etc., which were collected 

during the preparation of “Master Plan of Haor 

Area” to the DBHWD. 

The DBHWD has taken action. 

5.  

The data of the Hydrologic Stations of BWDB 

established on the Surma and the Kushiyara rivers 

will be used in the current project. The DBHWD 

will request BWDB in this regard. 

Action taken. 

6.  
The Inception Report is recommended for 

approval incorporating all the discussed 

corrections. 

Thanks to the T.C. and the 

DBHWD. Incorporating the 

corrections, Final Inception 

Report was submitted to the 

DBHWD on 23/03/17. 
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2 Monitoring Meeting 

2.1 Minutes of the Monitoring Meeting 

The Monitoring Meeting of the Project ‘Model Validation of Hydro-Morphologic Process of 

the River System in the Subsiding Sylhet Basin’ was held on 23rd June, 2016 in the conference 

room of the ‘Department of Bangladesh Haor and Wetlands Development’ under the 

chairmanship of Mr. Majibur Rahman, Director General, Department of Bangladesh Haor and 

Wetlands Development and the Chairperson of the Technical Committee. The minutes of the 

meeting is presented below. 

  



Model Validation on Hydro-morphological Process of the River System in the Subsiding Sylhet Haor Basin 

Final Report: Volume 1: Appendix 1 

V-1:281 
 

 



Model Validation on Hydro-morphological Process of the River System in the Subsiding Sylhet Haor Basin 

Final Report: Volume 1: Appendix 1 

V-1:282 
 

2.2 Decisions of the Monitoring Meeting and the Responses 

SL 
Decisions of the Monitoring Meeting 

held on 23/06/2016 
Responses 

1.  
The Monitoring Committee expressed their 

satisfaction about the procedure and 

progress of data collection. 

Thanks for the appreciation. 

2.  
The consultants invited the Director 

General and Project Director to visit the 

survey works. 

- 
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3 2nd Technical Committee Meeting 

3.1 Minutes of the 2nd Meeting of the Technical Committee 

The 2nd Technical Committee Meeting of the Project ‘Model Validation of Hydro-

Morphologic Process of the River System in the Subsiding Sylhet Basin’ was held on 1st 

March, 2017 in the conference room of the ‘Department of Bangladesh Haor and Wetlands 

Development’ under the chairmanship of Mr. Majibur Rahman, Director General, Department 

of Bangladesh Haor and Wetlands Development and the Chairperson of the Technical 

Committee. The minutes of the meeting is presented below. 
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3.2 Decisions of the 2nd T.C. Meeting and the Responses 

SL 
Decisions of the T.C. Meeting held on 

01/03/2017 
Responses 

1.  
The physical and financial progress of the 

project is satisfactory. 
Thanks for the appreciation. 

2.  

Due to certain constraints, the timeline of 

the project cannot be extended. The 

Consultants will try to complete the project 

within the PSP specified time. 

The consultants completed the work 

and submitted the (draft) Final Report 

on 01/06/17. 

3.  

The members of committee can send their 

written comments within the next 7 days. 

The Consultants will reflect their comments 

in the (draft) Final Report. 

No written comments were received. 

4.  
The Mid Term Report is recommended for 

approval. 
Thanks for approval. 

5.  
Representatives from IWM, CEGIS, BUET  

and JRC will be invited in the next 

workshop/meeting of the project. 

Action has been taken accordingly. 

6.  
The applicability of the theoretical model in 

the practical fields should be indicated in 

the Final Report. 

Actions taken accordingly. A sub-

section 8.3 Applicability of the Model 

has been included. 
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4 Workshop 

A workshop on (draft) Final Report on “Model Validation on Hydro-morphological process of 

the River System in the Subsiding Sylhet Haor Basin” was organized by the Department of 

Haor and Wetlands Development (DBHWD) in association with M/s Prosoil Foundation 

Consultant on 6th June, 2017 to disseminate and discuss the report with stakeholders and 

various experts. Dr. Zafar Ahmed Khan, Senior Secretary, Ministry of Water Resources 

(MoWR) was the Chief Guest. Mr. Majibur Rahman, Director General, Department of Haor 

and Wetlands Development chaired the workshop.  

The proceedings of the workshop as well as the feedback from the stakeholders are given in 

the following sections.
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4.1 Proceedings of the Workshop  
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Workshop on (draft) Final Report  

of 

‘Model Validation on Hydro-morphological Process of the 

River System in the Subsiding Sylhet Haor Basin’  

 

6th June, 2017 

Venue: WARPO Conference Room, Dhaka 

 

 

Organized by: 

Department of Bangladesh Haor and Wetlands Development 

Ministry of Water Resources 

Government of the People’s Republic of Bangladesh 

 

In association with: 

Prosoil Foundation Consultant 
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Preface 

The Department of Bangladesh Haor and Wetlands Development (DBHWD) appointed M/S 

Prosoil Foundation Consultants for carrying out the study on ‘Model Validation on Hydro-

morphological Process of the River System in the Subsiding Sylhet Haor Basin’. 

The study team submitted the (draft) Final Report of the project on 1st June, 2017. The Report 

has 3 volumes, one Main Volume containing the main report and an Appendix and other 2 

volumes containing 2 Appendices. Earlier the DBHWD distributed the report to the Technical 

Committee Members, and other stakeholders including various Government organizations/ 

Departments. 

The workshop was organized by the DBHWD in association with M/s Prosoil Foundation 

Consultant on 6th June, 2017 to disseminate and discuss the report with stakeholders and 

various experts.  

 Dr. Zafar Ahmed Khan, Senior Secretary, Ministry of Water Resources (MoWR) was the 

Chief Guest. Mr. Md. Majibur Rahman, Director General, DBHWD chaired the workshop, 

while Mr. Md. Humayun Kabir, Additional Secretary, MoWR was the moderator of the 

Technical Session. Mr. H. S. Mozaddad Faruque delivered the Key Note Speech. 

The Proceedings contains the Key Note Speech as well as documentation of the lively 

discussion of the workshop including the responses of the consultants.  

We acknowledge with great appreciation Ministry of Water Resources and GoB for initiating 

the project. We are grateful to Water Resources Planning Organization (WARPO) for helping 

us to organize the workshop at the WARPO Conference Room. We thank the Chief Guest, Dr. 

Zafar Ahmed Khan, for honoring the workshop through his presence and active participation 

in the discussion. We thank Mr. Md. Humayun Kabir, Additional Secretary, MoWR for his 

contribution.  



Model Validation on Hydro-morphological Process of the River System in the Subsiding Sylhet Haor Basin 

Final Report: Volume 1: Appendix 1 

V-1:291 
 

We also thank all the participants for attending the workshop. We are also grateful to the 

members of different committees and other well-wishers for their encouragements and inputs 

for the success of the programme. 

 

 

 

Mohammad Nazmul Ahsan 

Project Director 

 H.S Mozaddad Faruque 

Team Leader 

 Md. Majibur Rahman 

Director General, DBHWD 

 

Dhaka, The 13th June, 2017   
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Proceedings 

A workshop on (draft) Final Report on “Model Validation on Hydro-morphological process of 

the River System in the Subsiding Sylhet Haor Basin” was organized by the Department of 

Haor and Wetlands Development (DBHWD) in association with M/s Prosoil Foundation 

Consultant on 6th June, 2017 to disseminate and discuss the report with stakeholders and 

various experts. Dr. Zafar Ahmed Khan, Senior Secretary, Ministry of Water Resources 

(MoWR) was the Chief Guest. Mr. Majibur Rahman, Director General, Department of Haor 

and Wetlands Development chaired the workshop. The list of the participants is given in 

Appendix 1. 

Dr. Zafar Ahmed Khan congratulated the DBHWD and the Consultant Team for conducting 

the research project. He made some valuable opening remarks, which are:  

 The opinions of the local people should be taken into consideration.  

 All the future development activities should be based on scientific data/information and 

research. 

Taking participation in the discussion Dr. Umme Kulsum Navera, Professor, Department of 

WRE, BUET, mentioned that a holistic approach needs to be followed in planning and 

implementation of water resources projects. She re-iterated the need of scientific research 

before taking any projects for implementation. 

The Chair then requested Mr. H. S. Mozaddad Faruque, Team Leader to give a brief account 

of the research findings. Mr. Faruque mentioned that the project has 3 components; 

1. Validation of the Center for Environmental and Geographic Information Services 

(CEGIS) Conceptual Model. 

2. Collection of Sediment and Bed Material samples and their analysis. 

3. Bank Line Survey of the River Surma and Kushiyara (150 km reach of each river). 

Mr. Faruque further mentioned that during the preparation of the “Master Plan of Haor Area” 

in 2012, the CEGIS conducted morphological studies of the rivers of the Haor area. During the 

study the CEGIS developed a qualitative Conceptual Model on the evolution of the rivers of 

the Haor basin. But that model was not validated.  
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Under this study, the Conceptual Model was examined/validated from 3 perspectives: 

1. Theoretical 

2. Conventional Data Analysis and 

3. Through Model Output 

Two HEC-RAS 5.0.3 Models were developed, one for the Surma and the other for the 

Kushiyara River. Five hypotheses were extracted from the CEGIS Conceptual Model and for 

each of the hypothesis, validation criteria were developed. The hypotheses were examined 

against these criteria. Detailed methods, analysis and findings have been presented in the 

(draft) Final Report (consisting of 3 volumes). He specifically mentioned about the inadequacy 

of data availability. The Chief Guest then gave some general guidelines: 

 The BWDB should strengthen their Hydrology Unit and take regular hydrological 

measurements. 

 In the report, policy level recommendations should be made. 

The Team Leader informed the workshop that the report has chapter on Major Findings and 

Recommendations.  

Then the Chief Guest requested the Team Leader to give a PowerPoint presentation of the 

report. Mr. Faruque made a PowerPoint presentation of the report (Appendix-B). 

After his presentation, an open discussion was held moderated by Mr. Humayun Kabir, 

Additional Secretary, MoWR. The following participants took active part in the discussion: 

 Dr. M. Mubarak Hossain, Professor, Department of Applied Mathematics, Dhaka 

University 

Comments/ Suggestions:  

1. Hydrological data should be collected continuously to carry out any kind of 

morphological study with accuracy. 

2. The quality of data collection should be improved. 

3. The report is highly appreciated. The research followed scientific approach. It 

clearly spelled the findings of the research. 

 Mr. Md. Saiful Hossain, SE, PFFC, Bangladesh Water Development Board (BWDB) 

 Comments/ Suggestions:  
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4. BWDB is maintaining hydrological data in a scientific way. They have plan to 

strengthen the Hydrologic Unit for which Government approval is required. It is 

reported that some projects are/will be implemented by JICA funding. 

5. If the height of the submerged earthen embankments around the Sylhet Basin is 

increased or the earthen embankments are carpeted with brick or otherwise, it will 

cause an adverse impact on the morphology of the Sylhet Basin. A study can be 

taken up considering this issue. 

 Dr. Anwar Zahid, Deputy Director, BWDB 

Comments / Suggestions:  

6. Whether any Geological/Morphological studies done for the rivers of the Haor 

Basin? 

7. The BWDB has initiated a project for collection of hydrologic data. 

8. O&M funding will be required for continuous data collection.  

 Dr. Maminul Haque Sarkar, Dy. Executive Director CEGIS 

Comments /Suggestions: 

9. When rivers enter into the Sylhet Basin, they behave differently. The sediment 

discharge decreases near Bhairab Bazar. 

10. The CEGIS has studied Subsidence in the Sylhet Basin. Although, social 

evidence suggests there is no subsidence, but scientific study or literature reviews 

suggest that there is subsidence of about 2-4 mm/yr. 

11. The name of the author should be given in the reference for the book titled “Inland 

Navigation and Integrated Water Resources Management, 2014”. 

12. The CEGIS Conceptual Model is not a Mathematical Model rather a Quantitative 

Model. CEGIS expects qualitative analysis of the said Conceptual Model. 

 Mr. Mahbubur Rahman, Senior Assistant Chief, Planning Commission 

Comments /Suggestions: 

13. He wanted to know whether the recommendations/decisions of the 2nd Technical 

Committee meeting have been incorporated in the (draft) Final Report or not. 

 Mr. Md. Masud Alam, PSO, Water Resources Planning Organization (WARPO) 

Comments /Suggestions: 
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14. What are the validations done with? What are the assumptions? Which 

assumptions were validated? 

15. Prior to the model setup, was the morphology of the Surma-Kushiyara River 

checked by studying their geology?  

16. How much erosion/deposition will occur in future, how the morphology of the 

river respond to any future change- was it analyzed? What was the bank erosion 

pattern? 

17. Was there any sediment model to know the sediment gradient, 

upstream/downstream sediment condition etc.? 

18. It is important to know how much sedimentation has occurred in the Haor basin 

in the last decades and how this sedimentation is contributing in the recent flood 

incidents. 

 Mr. Md. Delowar Hossain Molla, Director, Soil Resources Development Institute 

(SRDI) 

Comments /Suggestions: 

19. SRDI prepares Land Type Maps and updates them every 10 years. 

20. How much sedimentation occurs in the Haor area? 

21. The flood of this year in the haor areas deserves special attention and the causes 

of flooding should be found out. 

22. The recommendations made in the report are highly appreciated. 

 Mr. Md. Sarafat Hossain Khan, Director General, WARPO 

Comments /Suggestions: 

23. Is the model ready for application after proper calibration and validation? 

24. Is the model setup including the bathymetry correct?  The results depend on the 

accurate setup of the model. 

25. A study should not be completed with limited or incomplete set of data. The 

results generated from those types of dataset often give unrealistic results which 

are eventually detrimental to the policy makers. The study could have been 

stopped if there was lack of data and proposals could have been issued for further 

data collection. 
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26. What does it mean by Conceptual Model? The hydro-dynamics should be 

explained clearly. 

27. Proper gradient should be established first. 

28. When bank full regime condition was mentioned, did it consider a bank full 

condition with embankment or in a natural condition?  

29. There should be further study on this topic as there are some data limitations so 

the results can be applied accurately. 

 Mr. Md. Rezaul Karim, PSO, WARPO 

Comments /Suggestions: 

30. Accuracy of HEC-RAS model should be checked. 

 Mr. Gautam Chandra Mridha, Senior Specialist, Institute of Water Modelling (IWM) 

Comments: 

31. Why in the model setup, two ‘n’ values have been used for two different seasons 

for the Surma River? 

32. Whether Flood Depth Maps have been prepared. 

33. Why HEC-RAS Model has been used? 

34. Result of this model should be compared to the results from other models to check 

the accuracy. 

35. There are many rivers in the Haor Basin. A study considering all these rivers 

could produce much better results. 

 Mr. Md. Nurul Amin, Director, DBHWD 

Comments /Suggestions: 

36. He cited examples of Barisal Irrigation Project (BIP) of the BWDB. The project 

could not give desired results for different causes. Now some agricultural land 

has been forced to be transformed to fish ponds. People should be motivated for 

achieving desired goals. 

 Mr. Md. Majibur Rahman, Director General, DBHWD 

Comments/Suggestions: 
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37. He observed with much worries that in the Haor region, roads are being made in 

east-west direction which can cause catastrophic consequences such as water 

logging and change in the Haor characteristics. 

38.  Study can be taken up regarding this issue.   

Mr. Humayun Kabir, Additional Secretary, MoWR, requested the Team Leader to give a 

quick response to the comments and suggestions of the participants. 

Mr. H.S. Mozaddad Faruque, Team Leader, thanked the Chair and all the participants for their 

valuable comments and suggestions. He mentioned that the learned participants raised several 

issues of the water sector particularly of the Haor Areas. He preferred to give response to the 

comments/suggestions related to this project/report only. 

He mentioned that: 

1. The Consultants have made recommendations for future studies (Chapter 11).  

2. The recommendation chapter will be revisited to incorporate the suggestion/comments. 

3. All the decisions of the 2nd T.C. Meeting have been incorporated in the (draft) Final 

Report. 

4. Detailed study of the river morphology of the haor area, bank erosion pattern, 

quantification of sediment, flood depth mapping etc were beyond the scope of the TOR 

of the study. 

5. The rational of using HECRAS Model has been adequately discussed in the Report 

(Chapter 8). 

6. The CEGIS Conceptual Model was examined/validated in the study. 

7. The HEC-RAS Models developed under the study were also validated. 

8. It was mentioned earlier that the CEGIS Conceptual Model was examined in 3 

perspectives. During examination/ validation, some quantification of river 

characteristics was made both in the case of conventional as well as model output. 

However, the consultants had to carry out their study with the available data and 

maintaining time schedule within the stipulated TOR framework.  

9. Detailed explanations have been given on selection of manning’s n (in Sec 8.2.6.1.) 
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He once again thanked the Chief Guest, the Chair, the Moderator of the open discussion session 

and the participants. He also thanked different organizations for extending cooperation and 

help to the study team. He thanked the DBHWD for cooperation and logistic supports. He 

thanked CEGIS, WARPO, BUET, and IWM for allowing the Study Team to use their libraries. 

He also expressed his gratitude towards the Ministry of Water Resources. He finally thanked 

his Study Team for their hard work and dedication towards the study. 

Mr. Humayun Kabir, Additional Secretary, MoWR, thanked the participants, Consultants 

and the DBHWD. He then handed over the floor to the DG, DBHWD for his concluding 

speech. Mr. Md. Majibur Rahman, Director General, DBHWD, thanked all the participants. 

He specially thanked the Consultants for timely completion of their tasks and submitting the 

Reports. He then declared the following recommendations/decisions of the workshop: 

1. The Consultant will try to incorporate the comments and suggestions while 

finalizing the report. 

2. The (draft) Final Report is recommended for approval  

Then the Chair declared the closure of the workshop. 

   

 Enclosure: 

1. Appendix A: Participants List 

2. Appendix B: Power Point Presentation of the Report 

3. Appendix C: Photo Gallery 
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Appendix C 

 

Photo Gallery 

 

Figure 1: Dr. Zafar Ahmed Khan, Sr. Secretary, MoWR and chief guest delivering his speech 
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Figure 2: Participants of the workshop 

 

Figure 3: Participants of the workshop 
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Figure 4: Mr. H.S. Mozaddad Faruque, Team Leader delivering key note speech 

 

Figure 5: Dr. Zafar Ahmed Khan, Sr. Secretary, MoWR discussing the report with the participants 
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Figure 6: Dr. Anwar Zahid, Deputy Director, BWDB taking part in the open discussion. 
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Figure 7: Md. Mahbubur Rahman, Sr. Assistant Chief, Planning Commission taking part in the open 

discussion 



Model Validation on Hydro-morphological Process of the River System in the Subsiding Sylhet Haor Basin 

Final Report: Volume 1: Appendix 1 

V-1:317 
 

 

Figure 8: Md. Delwar Hossain Akhand, Senior Engineer, SWHC, BWDB taking part in the open 

discussion 
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Figure 9: Md. Humayun Kabir, Additional Secretary, MoWR taking part in the open discussion 
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Figure 10: Dr. Maminul Haque Sarker, Deputy Executive Director, CEGIS taking part in the open 

discussion 
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Figure 11: Mr. Md. Nurul Amin, Director, DBHWD taking part in the open discussion 
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Figure 12: Mr. Md. Majibur Rahman, DG, DBHWD and chair of the workshop delivering the 

concluding speech 
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Figure 13: (Front Row from left) Mr. H. S. Mozaddad Faruque, Team Leader, Mr. Md. Majibur 

Rahman, DG, DBHWD, Dr. M. Mubarak Hossain, Professor of Applied Mathematics, University of 

Dhaka, Dr. Maminul Haque Sarker, Deputy Executive Director, CEGIS, (Back Row from left) 

Purnima Das, Junior Morphologist, Prosoil Foundation Consultant, Gokul Chandra Paul, Junior 

Morphologist, Prosoil Foundation Consultant, Rumman Adib, Junior Morphologist, Prosoil 

Foundation Consultant, Mr. Mohammad Nazmul Ahsan, Project Director, Mr. Md. Shamsul Islam 

(Probal), Chief Executive, Prosoil Foundation Consultant, Dr. Md. Nurul Alom, DD, DBHWD, Dr. 

Anwar Zahid, Deputy Director, BWDB, Samia Jahan Chowdhury, Junior Morphologist, Prosoil 

Foundation Consultant and Sabrina Mehzabin, Junior Morphologist, Prosoil Foundation Consultant 
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Figure 14: The Consultant Team 
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4.2 Feedback from the Workshop 

Comments/suggestions of the participants of the Workshop on (draft) final Report on “Model 

Validation on Hydro-morphological Process of the River System in the Subsiding Sylhet Haor 

Basin” and the Responses of the consultants: 

 

Comments/ Suggestions Responses 

Dr. Zafar Ahmed Khan, Senior Secretary, Ministry of Water Resources (MoWR) 

1. The opinions of the local people should 

be taken into consideration. 
General guideline 

2. All the future development activities 

should be based on scientific 

data/information and research 

General guideline 

3. The BWDB should strengthen their 

Hydrology Unit and take regular 

hydrological measurements. 

-General guideline 

-Recommendation has been made  

Sec 11.2 (sl 2) 

4. In the report, policy level 

recommendations should be made. 

The report contains a chapter on Major 

Findings and Recommendations 

Dr. Umme Kulsum Navera, Professor, DWRE, BUET 

5. Holistic approach needs to be followed 

in planning and implementation of water 

resources projects. 

General guideline 

6. Scientific research should be carried out 

before strting any project and 

implementation.  

Recommendation and scientific research 

have been made  

Sec 11.2 (sl 1,2,3 and 4) 

Dr. M. Mubarak Hossain, Professor, Department of Applied Mathematics, DU 

7. Hydrological data should be collected 

continuously to carry out any kind of 

morphological study with accuracy. 

Recommendation has been made 

Sec 11.2 (sl 2) 
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Comments/ Suggestions Responses 

8. The quality of data collection should be 

improved. 
A general concern 

9. The report is highly appreciated. The 

research followed scientific approach. It 

clearly spelled the findings of the 

research. 

Thanks for Appreciation 

Mr. Md. Saiful Hossain, SE, PFFC, BWDB 

10. BWDB is maintaining hydrological data 

in a scientific way. They have planned 

to strengthen the Hydrologic Unit for 

which Government approval is required. 

It is reported that some projects are/will 

be implemented by JICA funding. 

-General information 

- Recommendation has been made  

 For collection of Hydrological data 

Sec 11.2 (sl 2,3,4) 

11. If the height of the submerged earthen 

embankments around the Sylhet Basin is 

increased or the earthen embankments 

are carpeted with brick or otherwise, it 

will cause an adverse impact on the 

morphology of the Sylhet Basin. A 

study can be taken up considering this 

issue. 

A general concern 

Dr.Anwar Zahid, DD, BWDB 

12. Whether any Geological/Morphological 

studies done for the rivers of the Haor 

Basin? 

Detailed study of the river morphology 

of the haor area was beyond the scope of 

the TOR of the study. 

13. The BWDB has initiated a project for 

collection of hydrologic data. 
-General information 

14. O&M funding will be required for 

continuous data collection. 
A general concern 
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Comments/ Suggestions Responses 

Dr. Maminul Haque Sarkar, CEGIS 

15. When rivers enter into the Sylhet Basin, 

they behave differently. The sediment 

discharge decreases near Bhairab Bazar. 

-General information 

16. The CEGIS has studied Subsidence in 

the Sylhet Basin. Although, social 

evidence suggests there is no 

subsidence, but scientific study or 

literature reviews suggest that there is 

subsidence of about 2-4 mm/yr. 

-General information 

- The Report also mentioned (referring 

literature review) the subsidence of 2-4 

mm/yr  

 

 

17. The name of the author should be given 

in the reference for the book titled 

“Inland Navigation and Integrated 

Water Resources Management, 2014”. 

Has been incorporated 

Ref. no 19 

18. The CEGIS Conceptual Model is not a 

Mathematical Model rather a 

Quantitative Model. CEGIS expects 

qualitative analysis of the said 

Conceptual Model. 

It was mentioned in the report that; the 

CEGIS Conceptual Model was examined 

from 3 perspectives. During 

examination/ validation, some 

quantification of river characteristics was 

made both in the case of conventional as 

well as model output.  

Pl see Ch- 9 

Mr. Mahbubur Rahman, Senior Assistant Chief, Planning Commission 

19. Whether the recommendations/ 

decisions of the 2nd Technical 

Committee meeting have been 

incorporated in the (draft) Final Report 

or not. 

All the decisions of the 2nd T.C. Meeting 

have been incorporated in the (draft) 

Final Report 

Mr. Md.MasudAlam, PSO, WARPO 

20. What are the validations done with? 

What are the assumptions? Which 

assumptions were validated? 

-The CEGIS conceptual Model was 

validated/ examined. 

-The details have been given in Ch 5 
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Comments/ Suggestions Responses 

21. Prior to the model setup, was the 

morphology of the Surma-Kushiyara 

river checked by studying their 

geology?  

Detailed study of the river morphology 

of the rivers were beyond the scope of 

the TOR of the study 

22. How much erosion/deposition will 

occur in future, how the morphology of 

the river respond to any future change- 

were they analyzed? What was the bank 

erosion pattern? 

Detailed study of the river morphology 

of the haor area, bank erosion pattern, 

quantification of sediment, flood depth 

mapping etc were beyond Detailed study 

of the river morphology of the haor area, 

bank erosion pattern, quantification of 

sediment, flood depth mapping etc were 

beyond the scope of the TOR of the 

study 

23. Was there any sediment model to know 

the sediment gradient, 

upstream/downstream sediment 

condition etc.? 

The HECRAS model developed under 

this study was given run to find the water 

level gradients and bed level gradients 

during dry and monsoon seasons.  Pl see 

Sec 9.3.2 

24. It is important to know how much 

sedimentation has occurred in the Haor 

basin in the last decades and how this 

sedimentation is contributing in the 

recent flood incidents. 

-A general concern 

- It was beyond the scope of the TOR of 

the study 

Mr. Md. Delowar Hossain Molla, Director, SRDI 

25. SRDI prepares Land Type Maps and 

updates them every 10 years. 
-General information 

26. How much sedimentation occurs in the 

Haor area? 

It was beyond the scope of the TOR of 

the study 

27. The flood of this year in the haor areas 

deserves special attention and the causes 

of flooding should be found out. 

A general concern 

28. The recommendations made in the 

report are highly appreciated. 
Thanks for Appreciation 
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Comments/ Suggestions Responses 

Mr. Md. Majibur Rahman, Director General, DBHWD 

29. Roads are made in east-west direction in 

the Haor Area, which can be 

catastrophic as it will change the Haor 

characteristics.  

A general concern of the Haor Region 

30. Study can be taken up regarding this 

issue.   

The Department of Haor and Wetlands 

Development may take up a project 

Mr. Md. Sarafat Hossain Khan, Director General, WARPO 

31. Is the model ready for application after 

proper calibration and validation? 

To validate/ examine the CEGIS 

conceptual model, HECRAS models 

were developed. The models were 

calibrated and validated. Pl. see Ch 8  

32. Is the model setup including the 

bathymetry correct as the results depend 

on the accurate setup of the model? 

The consultants developed the HECRAS 

Model with very limited data. It has been 

mentioned in the Recommendations for 

updating the model and also for detailed 

bathymetric survey. (pl. see Sec 11.3) 

33. A study should not be completed with 

limited or incomplete set of data. The 

result generated from those types of 

dataset often gives unrealistic results 

which are eventually detrimental to the 

policy makers. The study could have 

been stopped if there was lack of data 

and proposals could have been issued 

for further data collection. 

The consultants had to carry out their 

study with the available data and 

maintaining time schedule within the 

stipulated TOR framework and scope of 

study.  

 

34. What does it mean by Conceptual 

Model? The hydro-dynamics should be 

explained clearly. 

Detailed explanation/elaboration has 

been given in Ch 5 
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Comments/ Suggestions Responses 

35. Proper gradient should be established at 

first. It is because high gradient 

increases the velocity which eventually 

results in low sediment flow and vice 

versa. 

Water level and Bed level Gradient 

analysis has been given in Sec 9.3 

36. When bankfull regime condition was 

mentioned, did it consider a bank full 

condition with embankment or in a 

natural condition? 

Natural bank full condition was 

considered 

37. There should be further study on this 

topic as there are some data limitations 

so the results can be applied accurately. 

Recommendation has been made to take 

up a project on Morphological study of 

the rivers of the Haor area. 

Sec 11.2 (sl 7) 

Mr. Md. Rezaul Karim, PSO, WARPO 

38. Accuracy of HEC-RAS model should be 

checked. 

The model has been calibrated and 

validated. The results are given in Ch-8 

Mr. Gautam Chandra Mridha, Senior Specialist, IWM 

39. Why in the model setup, two ‘n’ values 

have been used for two different seasons 

for the Surma River? 

Detailed explanations have been given 

on selection of manning’s n (in Sec 

8.2.6.1.) 

 

40. Whether Flood Depth Maps have been 

prepared. 

It was beyond the scope of the TOR of 

the study 

41. Why HEC-RAS Model has been used? 

The rational of using HECRAS Model 

has been adequately discussed in the 

Report (Chapter 8). 

 

42. Result of this model should be 

compared to the results from other 

models to check the accuracy. 

This can be done in some future studies 
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Comments/ Suggestions Responses 

43. There are many rivers in the Haor Basin. 

A study considering all these rivers 

could produce much better results. 

Recommendation has been made to take 

up a project on Morphological study of 

the rivers of the Haor area. 

Sec 11.2 (sl 7) 

Mr. Md. Nurul Amin, Director, DBHWD 

44. He cited examples of Barisal Irrigation 

Project (BIP) of the BWDB. The project 

could not give desired results for 

different causes. Now some agricultural 

land has been forced to be transformed 

to fish ponds. People should be 

motivated for achieving desired goals. 

A general concern of the water sector. 

Mr. Humayun Kabir, Additional Secretary, MoWR 

45. It is appreciated that the consultants 

completed their task in time. It is 

appreciated that the participants took so 

much interest and made valuable 

comments and suggestions  

Thanks for Appreciation 

Recommendations of the Workshop 

46. The Consultant will try to incorporate 

the comments and suggestions while 

finalizing the report. 

 

Action Taken. 

Recommendation for new studies have 

been made. 

Pl see Sec 11.2 ( sl. 7 and 9) 

47. The (draft) Final Report is 

recommended for approval  

 

Thanks 
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5 1st Steering Committee Meeting 

5.1 Minutes of the 1st Meeting of the Steering Committee 

The 1st Steering Committee Meeting of the Project “Model Validation on Hydro-

morphological Process of the River System in the Subsiding Sylhet Haor Basin” was held on 

20th June, 2017 in the conference room of the “Ministry of Water Resources” under the 

chairmanship of Dr. Zafar Ahmed Khan, Senior Secretary, Ministry of Water Resources 

(MoWR).  The minutes of the meeting are presented below. 
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5.2 Decisions of the 1st Meeting of the S.C and the Responses 

SL 
Decisions of the 1st Steering Committee 

Meeting held on 20/06/2017 
Responses 

1.  

As the Technical Committee inttensively 

scrutinized the report and recommended for its 

approval. The Steering Committee unanimously 

approved the (draft) Final Report. 

Thanks for the approval. 

2.  
All the three volumes and the appendixes of the 

report may be combined together as one book.  Acion taken accordingly. 

3.  
The Executive Summary should be translated in 

Bengali and attached to the Final Report. 

The Team Leader should take necessary actions. 

Acion taken accordingly. 

See Volume 1. 

4.  

The Final Report should be distributed to all 

concerned organizations (Ministry of 

Agriculture, Ministry of Shipping, Ministry of 

Environment, Ministry of Fisheries, BUET etc.) 

and the DBHWD will take necessary steps to 

distribute the Final Report. 

The DBHWD will take 

necessary actions. 
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System in the Subsiding Sylhet Haor Basin” contains the Appendix 2 “Bank Line Survey 

Report of the Surma and Kushiyara Rivers”. 

The Appendix 2 contains the Bank Line Survey report with maps of the banks showing RLs 

of both the rivers. The Bank Line survey work was carried out in January 2017. 

The team deeply acknowledge the co-operation and guidance of the Technical Committee of 

the project. The team also acknowledge the ‘Department of Bangladesh Haor and Wetlands 

Development’ for providing logistic supports and helping the team to prepare the Report. 

We are thankful to Mr. Majibur Rahman, Director General, Department of Bangladesh Haor 

and Wetlands Development and Mrs. Afroza Moazzam, former Director General, Department 

of Bangladesh Haor and Wetlands Development for their active support and co-operation. We 

appreciate the co-operation of Mr. Md. Nazmul Ahsan, Project Director and Md. Nurul Amin, 

Director (Admin and Finance) of the Department of Bangladesh Haor and Wetlands 

Development.  

We acknowledge with deep appreciation the co-operation by M/S Globe Survey Company in 

carrying out the field survey works. We also thank the local people, particularly of the 

Northeast Region who in various ways helped the study team in conducting the field 

measurements and survey works. 
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1 Introduction 

The Surma and Kushiyara are two of the most important transboundary rivers of Bangladesh. 

The ID No. of Surma is NE-83 and ID No. of Kushiyara is NE-17 (BWDB, 2011). The off-

take of both the rivers is Borak river of India. The Borak river splits into two rivers at 

Amalshidh, Jakiganj of Sylhet district. Both the rivers are perennial. 

The Rivers of Haor areas are very dynamic in nature. They are continuously changing their 

course, width, length, bed level etc. As a result, flash flooding, wetland degradation, river bank 

erosion etc. is very frequent in the Sylhet basin. So, considering the dynamic nature of the 

Sylhet basin, this project has included the bank line survey of the Surma and Kushiyara rivers 

to document the present status of the rivers. This survey report may be used in future as a 

valuable reference document. Prosoil Foundation Consultants has carried out the survey works 

with the help of M/s Globe Survey Company. 
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2 Location 

One hundred and fifty km reach of each of the river has been surveyed; 150 sections have been 

selected along the reach, with a distance of 1 km between each section. The total length of the 

Surma river is 249 km, whereas the total length of the Kushiyara River is 288 km (BWDB, 

2011). The 150 km river reach for the Surma and the Kushiyara are shown in Figure 1 (bold 

blue lines indicate the surveyed river reach). Measurements were taken on both the banks of 

the rivers at the specified sections. Bank Line Survey was conducted during January 14, 2017 

to January 24, 2017. The summary of bank line survey works on the Surma and the Kushiyara 

rivers is given below: 

 Data collected: RL, GPS location and limited topographic survey 

 1 measurement during the project period 

 150 km reach on both the Surma and Kushiyara rivers  

 150 sections on each river (every section 1 km apart) 

 2 measurements on each section (one on each bank)  

 Timeline: Jan 14, 2017 to Jan 24, 2017 
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Figure 1: River Reaches for Bank Line Survey on the Surma and the Kushiyara 
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3 Methodology 

Bank line survey of both the sides of the rivers have been done by Total Station, GPS and 

Automatic Level and has been mapped by ArcGIS.  

To have the precision in the survey work, each 150 km river reach was divided into 15 section. 

After every 1 km, two points on each of the banks of the river were established by RTK GPS 

and the coordinates of the points were established. RTK GPS is a Sophisticated survey 

equipment which can read the position with millimeter accuracy and heights with centimeter 

accuracy. More over the position and RL of the point was checked through by connecting it to 

the nearest SOB pillars with the help of Digital Leveling Instrument. The heights were also 

checked whenever there was another SOB benchmark close to the river bank. Electronic Total 

Station were set up in one of the point targeting it with the other one. Two reflector man were 

engaged on both bank to record the position (RL) of the bank. The 150km length of the river 

bank was thus surveyed with help of Total Station, GPS and Automatic Level machine. 

 

 

 

4 Mapping 

The mapping of both the rivers was done using ArcGIS. The map shows RL of the points. The 

maps of the Surma are given in pages X to X of this volume. The maps of the Kushiyara are 

given in pages X to X of this volume. 



Model Validation on Hydro-morphological Process of the River System in the Subsiding Sylhet Haor Basin 

Final Report: Volume 2 

V-2:2 

 

5 Photo Gallery 

 

Figure 2: Establishment of Coordinates With RTK GPS 

 

 

Figure 3: Riverbank Survey by Electronic Total Station 
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Figure 4: Checking the Heights With the Help of Digital Leveling Instrument 

 

 

 

Figure 5: Establishing a Point by RTK GPS 
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Figure 6: Establishing a Point by RTK GPS 

 

Figure 7: Riverbank Survey by Electronic Total Station 
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6 Survey Data Sheet 

The locations of the points of the Surma and Kushiyara rivers are presented in Table 1 and 

Table 2 respectively. 

Table 1: Survey Data Sheet of the Surma River 

Serial 

No. 

Chainage  

(km) 
Easting (m) Northing (m) 

RL of LB 

(mPWD) 

RL of RB 

(mPWD) 

1 0+000 441323.1127 2763999.139 13.20 14.32 

2 0+500 440336.059 2763841.657 13.20 14.33 

3 1+000 439353.427 2763659.144 13.20 14.35 

4 1+500 438409.1842 2763700.245 13.40 14.48 

5 2+000 438118.8645 2764591.189 13.54 14.68 

6 2+500 437489.1622 2765361.048 13.57 14.99 

7 3+000 436803.7228 2766087.986 13.25 15.03 

8 3+500 436048.3808 2766432.071 13.25 15.01 

9 4+000 435145.4346 2766014.466 13.20 14.36 

10 4+500 434159.0119 2765903.349 13.04 13.33 

11 5+000 433192.2539 2765918.786 13.04 14.39 

12 5+500 432647.0809 2765349.854 12.97 14.44 

13 6+000 432100.6809 2766153.745 13.20 14.59 

14 6+500 431754.3329 2767077.296 13.07 14.56 

15 7+000 430787.1011 2767220.087 13.08 14.63 

16 7+500 430025.6685 2767847.495 13.10 14.22 

17 8+000 429076.0916 2768126.842 13.24 14.36 

18 8+500 428076.792 2768153.091 13.21 14.59 

19 9+000 427115.5356 2767918.788 13.20 14.75 

20 9+500 426450.823 2767199.427 13.41 14.68 

21 10+000 426502.2138 2766219.779 13.56 14.63 

22 10+500 426506.4319 2765427.475 13.51 14.59 

23 11+000 425514.3651 2765450.302 13.54 14.25 

24 11+500 425522.2432 2764711.563 13.81 14.33 

25 12+000 426232.4613 2764016.105 14.20 13.96 

26 12+500 425733.8117 2763229.235 14.14 13.96 

27 13+000 425159.1017 2762434.175 14.35 13.98 

28 13+500 424341.2164 2762126.212 14.49 14.28 

29 14+000 423446.2588 2761830.053 14.32 14.23 

30 14+500 423548.7427 2760887.211 14.65 14.55 

31 15+000 423284.3586 2760005.636 13.52 14.38 

32 15+500 422491.6042 2760483.4 14.46 14.33 

33 16+000 421701.1361 2761091.941 13.25 14.22 

34 16+500 420766.9724 2761091.712 14.21 14.31 
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Serial 

No. 

Chainage  

(km) 
Easting (m) Northing (m) 

RL of LB 

(mPWD) 

RL of RB 

(mPWD) 

35 17+000 421190.079 2760362.595 13.25 14.38 

36 17+500 421928.2944 2759726.243 14.01 14.23 

37 18+000 421359.2126 2759026.358 13.24 14.02 

38 18+500 420612.3792 2758424.381 13.84 14.05 

39 19+000 419694.8838 2758654.062 13.42 14.08 

40 19+500 419071.7423 2757949.32 13.74 14.07 

41 20+000 418081.5913 2758070.238 12.96 14.08 

42 20+500 417246.0651 2757581.119 13.57 14.25 

43 21+000 416484.8579 2757853.713 13.24 14.35 

44 21+500 416225.2119 2758813.161 13.47 14.33 

45 22+000 415916.6757 2759750.264 13.35 14.2 

46 22+500 415099.7554 2759297.328 13.40 14.33 

47 23+000 414868.5384 2758394.346 12.38 13.47 

48 23+500 415005.307 2757405.323 13.19 13.58 

49 24+000 414479.226 2756623.514 12.95 13.96 

50 24+500 413783.9814 2755914.653 13.09 13.85 

51 25+000 413777.3804 2754926.433 12.86 14.35 

52 25+500 412920.2381 2754868.705 12.99 14.22 

53 26+000 412068.4583 2755057.791 12.96 13.56 

54 26+500 411242.8405 2754571.089 12.92 14.28 

55 27+000 410293.9421 2754397.033 13.55 15.05 

56 27+500 409904.3889 2753489.855 12.91 15.02 

57 28+000 409119.0832 2753230.928 13.56 15.03 

58 28+500 408497.8659 2754004.942 12.92 15.25 

59 29+000 407732.7476 2753899.743 13.66 15.48 

60 29+500 406955.1346 2754026.726 12.93 15.55 

61 30+000 406260.7571 2754527.007 13.95 15.06 

62 30+500 405517.6009 2753866.364 12.97 14.99 

63 31+000 405024.5731 2753012.346 14.02 14.69 

64 31+500 404141.4638 2752665.27 13.02 14.58 

65 32+000 403142.8041 2752708.909 14.35 14.38 

66 32+500 402182.2207 2752686.663 13.10 14.58 

67 33+000 401956.4382 2751724.525 14.92 14.56 

68 33+500 401478.6263 2750871.13 13.22 14.26 

69 34+000 400498.9277 2750907.383 13.20 14.38 

70 34+500 399857.6239 2750301.921 13.19 14.48 

71 35+000 399976.2865 2749338.884 13.65 14.68 

72 35+500 399044.8732 2749345.703 13.20 14.58 

73 36+000 398146.796 2749779.56 13.58 14.68 
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Serial 

No. 

Chainage  

(km) 
Easting (m) Northing (m) 

RL of LB 

(mPWD) 

RL of RB 

(mPWD) 

74 36+500 397215.933 2750132.893 13.20 14.35 

75 37+000 396228.8887 2750228.476 13.96 14.25 

76 37+500 395255.6796 2750025.361 13.24 14.85 

77 38+000 394483.8004 2749422.039 13.58 13.95 

78 38+500 393673.7764 2748871.712 13.24 13.9 

79 39+000 392762.2968 2749078.413 13.58 13.85 

80 39+500 392955.9337 2750008.651 13.24 13.78 

81 40+000 391999.1947 2750270.647 13.46 13.58 

82 40+500 391135.2803 2750731.96 13.24 13.28 

83 41+000 390563.1467 2751534.286 13.58 13.14 

84 41+500 389696.2241 2751175.524 13.25 13.16 

85 42+000 388782.4092 2751564.447 13.68 13.24 

86 42+500 387798.6253 2751638.99 13.26 13.24 

87 43+000 386902.6456 2752071.094 13.08 13.24 

88 43+500 386101.7054 2752651.55 13.23 13.25 

89 44+000 385163.6702 2752763.443 12.58 13.27 

90 44+500 384187.2065 2752902.114 13.18 13.27 

91 45+000 383194.307 2752987.475 13.15 13.27 

92 45+500 382694.4855 2753601.812 13.16 13.15 

93 46+000 382638.0222 2754416.599 13.28 13.14 

94 46+500 381862.748 2755046.875 13.15 13.12 

95 47+000 380939.5971 2755407.399 12.39 13.09 

96 47+500 380053.9726 2755468.144 13.09 13.25 

97 48+000 379652.9262 2754950.358 12.95 13.45 

98 48+500 378824.3187 2755486.814 13.07 13.5 

99 49+000 378110.6674 2754999.868 12.95 13.54 

100 49+500 377220.5242 2755334.082 13.04 13.33 

101 50+000 376455.8731 2755064.037 13.03 13.22 

102 50+500 375474.9613 2755198.889 13.02 13.39 

103 51+000 374476.6304 2755180.629 11.38 13.25 

104 51+500 373554.4397 2754814.667 12.93 12.99 

105 52+000 372593.2094 2754640.72 12.91 13.22 

106 52+500 371824.0048 2755054.56 12.90 13.06 

107 53+000 372247.715 2755912.441 11.34 13.05 

108 53+500 371677.5403 2756640.9 12.81 12.98 

109 54+000 370742.0525 2756427.255 12.65 13.08 

110 54+500 369810.3907 2756787.707 12.78 13.88 

111 55+000 368976.6069 2757296.252 13.25 12.95 

112 55+500 368789.3366 2758247.635 12.78 12.78 
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Serial 

No. 

Chainage  

(km) 
Easting (m) Northing (m) 

RL of LB 

(mPWD) 

RL of RB 

(mPWD) 

113 56+000 368340.5198 2758722.999 13.04 12.68 

114 56+500 368870.2606 2759317.013 12.76 12.47 

115 57+000 369719.8571 2759534.768 12.37 12.37 

116 57+500 369583.4028 2759973.18 12.72 12.02 

117 58+000 368804.3253 2760339.774 12.37 11.96 

118 58+500 369377.1894 2761091.277 12.69 12.22 

119 59+000 369793.4864 2761938.188 13.27 12.56 

120 59+500 368985.4082 2762431.955 12.69 12.88 

121 60+000 368327.5487 2763135.882 12.95 13.02 

122 60+500 368983.9732 2763496.435 12.67 12.28 

123 61+000 368117.7881 2763914.074 13.08 12.15 

124 61+500 367198.5952 2764306.123 12.67 12.28 

125 62+000 366237.8726 2764558.598 13.45 12.46 

126 62+500 365437.4119 2765149.048 12.67 12.58 

127 63+000 365102.2222 2766018.241 13.54 13.08 

128 63+500 365946.6489 2765682.976 12.68 13.25 

129 64+000 366813.9839 2765219.723 12.68 13.35 

130 64+500 367801.1155 2765306.657 12.66 13.25 

131 65+000 368472.6102 2765776.353 12.65 13.23 

132 65+500 367479.4247 2765806.853 12.64 13.12 

133 66+000 367068.5559 2766696.515 12.35 13.04 

134 66+500 366321.4067 2767328.103 12.61 12.15 

135 67+000 365464.4282 2767829.801 12.54 11.65 

136 67+500 365773.8276 2768364.569 12.59 11.48 

137 68+000 366773.0736 2768356.445 12.58 11.37 

138 68+500 366601.1034 2769144.009 12.57 11.45 

139 69+000 365995.1881 2769925.507 12.68 11.5 

140 69+500 441629.572 2764179.156 12.55 11.13 

141 70+000 440650.3098 2764067.902 11.96 11.4 

142 70+500 439670.458 2763868.604 12.51 11.28 

143 71+000 438686.4831 2763741.175 11.58 11.58 

144 71+500 438322.2394 2764587.513 12.46 11.63 

145 72+000 437683.7648 2765352.602 11.56 11.65 

146 72+500 437040.5708 2766114.621 12.41 11.64 

147 73+000 436297.9666 2766724.555 11.58 11.63 

148 73+500 435394.2313 2766302.988 12.36 11.64 

149 74+000 434433.9713 2766056.461 12.03 11.65 

150 74+500 433447.9053 2766185.416 12.32 11.11 

151 75+000 432752.7601 2765553.916 11.56 11.09 
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Serial 

No. 

Chainage  

(km) 
Easting (m) Northing (m) 

RL of LB 

(mPWD) 

RL of RB 

(mPWD) 

152 75+500 432208.3465 2766306.408 12.28 11.25 

153 76+000 431824.3921 2767207.571 11.50 11.35 

154 76+500 430848.9268 2767361.093 12.23 11.33 

155 77+000 430175.5593 2768037.861 12.65 10.95 

156 77+500 429217.1623 2768313.726 12.22 10.88 

157 78+000 428217.3419 2768324.458 12.20 10.93 

158 78+500 427246.3485 2768122.208 12.19 10.25 

159 79+000 426453.6052 2767544.791 12.05 10.36 

160 79+500 426247.4445 2766596.979 12.16 10.86 

161 80+000 426569.3026 2765660.358 12.05 10.69 

162 80+500 425640.4496 2765594.2 12.14 10.99 

163 81+000 425199.2545 2765032.396 12.35 11.56 

164 81+500 425758.2732 2764225.259 12.12 10.15 

165 82+000 425838.2654 2763514.22 11.95 10.05 

166 82+500 425184.3172 2762780.935 12.09 10.88 

167 83+000 424496.2693 2762270.679 12.05 11.35 

168 83+500 423545.307 2762125.91 12.06 11.11 

169 84+000 423324.7627 2761270.192 11.30 10.95 

170 84+500 423395.2363 2760281.49 12.02 10.88 

171 85+000 422649.7816 2760528.291 11.24 10.65 

172 85+500 421886.3565 2761172.843 11.97 11.52 

173 86+000 420940.7032 2761324.997 10.95 12.03 

174 86+500 420676.9122 2760606.19 11.92 11.32 

175 87+000 421483.7359 2760020.024 11.35 11.35 

176 87+500 421511.9305 2759295.035 11.88 11.22 

177 88+000 420768.4301 2758642.39 11.95 11.08 

178 88+500 419856.284 2758864.104 11.85 11.85 

179 89+000 419190.4923 2758161.631 12.35 11.95 

180 89+500 418225.2239 2758218.299 11.84 12.33 

181 90+000 417339.5182 2757844.522 13.25 13.09 

182 90+500 416623.5196 2757929.069 11.85 12.15 

183 91+000 416334.3912 2758882.051 10.25 11.25 

184 91+500 416047.1276 2759831.154 11.79 12.22 

185 92+000 415181.5176 2759592.963 11.58 13.25 

186 92+500 414685.7849 2758785.066 11.75 12.11 

187 93+000 414815.1401 2757794.474 12.03 11.25 

188 93+500 414551.4211 2756941.676 11.74 11.12 

189 94+000 413842.0083 2756240.832 12.65 12.35 

190 94+500 413613.2439 2755311.291 11.73 12.35 
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Chainage  

(km) 
Easting (m) Northing (m) 

RL of LB 

(mPWD) 

RL of RB 

(mPWD) 

191 95+000 413085.1632 2755025.133 12.54 12.35 

192 95+500 412223.3969 2755369.924 11.72 12.29 

193 96+000 411458.1787 2754738.017 12.37 11.65 

194 96+500 410478.6891 2754645.553 11.71 11.65 

195 97+000 409876.7665 2753900.168 12.04 12.35 

196 97+500 409311.8413 2753277.142 11.70 11.28 

197 98+000 408666.6927 2754027.269 12.35 10.35 

198 98+500 407899.3481 2754204.58 11.69 10.22 

199 99+000 407091.5994 2754008.352 12.05 10.34 

200 99+500 406501.4089 2754729.194 11.67 10.32 

201 100+000 405736.0787 2754270.177 11.95 10.23 

202 100+500 405102.6542 2753512.776 11.62 10.22 

203 101+000 404479.6863 2752805.56 11.95 10.23 

204 101+500 403480.8585 2752839.376 11.61 10.49 

205 102+000 402484.8948 2752923.807 11.30 10.56 

206 102+500 401881.5404 2752289.728 11.57 10.38 

207 103+000 401645.2962 2751324.991 10.40 10.24 

208 103+500 400859.7107 2751064.019 11.52 10.28 

209 104+000 399931.179 2750799.149 10.30 11.35 

210 104+500 399798.1391 2749879.752 11.46 11.25 

211 105+000 399350.6293 2749387.51 11.35 11.05 

212 105+500 398438.089 2749793.506 11.43 10.99 

213 106+000 397537.8889 2750224.105 11.68 10.35 

214 106+500 396565.3892 2750417.578 11.41 10.43 

215 107+000 395574.492 2750299.555 10.38 10.45 

216 107+500 394679.2832 2749887.003 10.36 10.32 

217 108+000 393976.1151 2749181.175 10.26 10.12 

218 108+500 393017.1904 2749039.278 10.21 10.22 

219 109+000 393135.1339 2749881.032 10.02 10.35 

220 109+500 392359.4987 2750296.107 9.99 10.18 

221 110+000 391455.8466 2750696.865 10.80 10.16 

222 110+500 390883.4615 2751507.374 10.33 10.22 

223 111+000 390028.6205 2751444.865 10.34 10.42 

224 111+500 389171.1193 2751594.051 10.35 10.15 

225 112+000 388208.0875 2751704.145 10.36 10.42 

226 112+500 387302.6045 2752070.712 10.37 10.22 

227 113+000 386431.6567 2752548.999 10.80 10.16 

228 113+500 385596.8631 2752943.518 10.52 10.28 

229 114+000 384603.0268 2752968.263 10.37 10.58 
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RL of LB 

(mPWD) 

RL of RB 
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230 114+500 383621.5605 2753121.308 10.52 10.45 

231 115+000 382793.2597 2753445.957 10.54 10.35 

232 115+500 382958.3977 2754328.513 10.56 10.23 

233 116+000 382239.6923 2755021.244 10.56 10.25 

234 116+500 381338.2581 2755435.46 10.59 10.85 

235 117+000 380391.9432 2755724.004 10.37 10.8 

236 117+500 379890.7507 2755073.79 10.59 10.78 

237 118+000 379201.1952 2755554.334 10.80 10.54 

238 118+500 378360.3957 2755480.794 10.65 10.44 

239 119+000 377546.122 2755208.421 10.56 10.35 

240 119+500 376728.4034 2755504.863 10.67 10.42 

241 120+000 375865.1919 2755313.286 10.37 10.47 

242 120+500 374866.0528 2755343.388 10.66 10.236 

243 121+000 373900.3009 2755139.346 10.08 10.35 

244 121+500 372967.5183 2754791.804 10.61 10.44 

245 122+000 372020.5403 2754945.619 10.10 10.23 

246 122+500 372380.8086 2755807.491 10.56 10.55 

247 123+000 371960.4044 2756659.208 10.58 10.34 

248 123+500 371017.8588 2756596.498 10.58 10.22 

249 124+000 370072.927 2756817.858 10.35 10.35 

250 124+500 369173.37 2757246.498 10.57 10.44 

251 125+000 369006.0409 2758162.283 10.54 10.54 

252 125+500 368433.4323 2758608.851 10.57 10.15 

253 126+000 368957.2282 2759199.133 10.05 10.03 

254 126+500 369763.4255 2759426.615 10.53 10.29 

255 127+000 369845.227 2760103.218 10.95 10.85 

256 127+500 368930.0003 2760273.674 10.58 10.78 

257 128+000 369447.0415 2761037.038 10.40 10.42 

258 128+500 369956.4952 2761822.277 10.58 10.85 

259 129+000 369321.6686 2762452.498 10.54 10.95 

260 129+500 368512.2646 2763002.484 10.58 10.71 

261 130+000 369109.812 2763448.787 10.40 10.32 

262 130+500 368435.3509 2764031.314 10.58 10.22 

263 131+000 367508.1008 2764405.634 10.14 10 

264 131+500 366534.6975 2764631.402 10.55 10.22 

265 132+000 365674.5605 2765129.159 10.30 10 

266 132+500 365322.9824 2765909.737 10.54 10.12 

267 133+000 366118.1422 2765329.039 10.65 10.9 

268 133+500 367063.4484 2765075.512 10.55 10.35 
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269 134+000 368048.0342 2765204.309 10.24 10.65 

270 134+500 368690.8922 2765843.725 10.53 10.85 

271 135+000 367718.3328 2765937.3 10.65 10.9 

272 135+500 367269.0179 2766695.821 10.55 10.28 

273 136+000 366574.7439 2767377.649 10.24 10.34 

274 136+500 365692.5843 2767841.642 10.53 10.32 

275 137+000 365932.8288 2768214.869 10.20 10.31 

276 137+500 366918.7621 2768188.147 10.51 10.12 

277 138+000 366872.6433 2769068.492 10.54 10.3 

278 138+500 366293.4632 2769875.005 10.52 10.45 

279 139+000 366546.0105 2770081.861 10.58 10.96 

280 139+500 378133.4026 2758371.791 10.53 10.05 

281 140+000 377984.0793 2758368.078 10.25 10.02 

282 140+500 377834.756 2758364.365 10.51 10.12 

283 141+000 377685.4326 2758360.652 10.38 10.55 

284 141+500 377536.1093 2758356.939 10.51 10.33 

285 142+000 377386.7859 2758353.225 10.08 10.99 

286 142+500 377237.4626 2758349.512 10.49 10.15 

287 143+000 377088.1392 2758345.799 10.20 10.08 

288 143+500 376938.8159 2758342.086 10.47 10.12 

289 144+000 376789.4926 2758338.373 11.54 10.35 

290 144+500 376640.1692 2758334.659 10.53 10.35 

291 145+000 376490.8459 2758330.946 10.54 10.35 

292 145+500 376341.5225 2758327.233 10.53 10.36 

293 146+000 376192.1992 2758323.52 10.36 10.34 

294 146+500 376042.8758 2758319.806 10.53 10.36 

295 147+000 375893.5525 2758316.093 10.54 11.35 

296 147+500 375744.2292 2758312.38 10.53 10.55 

297 148+000 375594.9058 2758308.667 10.35 10.65 

298 148+500 375445.5825 2758304.954 10.52 10.22 

299 149+000 375296.2591 2758301.24 10.24 11.36 

300 149+500 375146.9358 2758297.527 10.51 10.58 

301 150+000 374997.6124 2758293.814 10.09 11.6 
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Table 2: Survey Data Sheet of the Kushiyara River 

Serial 

No. 
Chainage Easting (m) Northing (m) 

Left Bank RL 

(mPWD) 

Right Bank 

RL (mPWD) 

1 0+000 418573.4198 2752359.5478 8.000 8.793 

2 0+500 418671.1077 2751928.5550 8.759 7.505 

3 1+000 418206.9807 2751822.6097 7.596 9.062 

4 1+500 417740.1148 2751662.1607 8.365 8.919 

5 2+000 417438.0127 2751276.1570 8.695 9.076 

6 2+500 417239.7493 2750835.1855 9.456 8.941 

7 3+000 417223.6008 2750335.4659 8.775 9.106 

8 3+500 417243.5651 2749836.7122 7.669 9.086 

9 4+000 417345.2809 2749384.5941 7.650 8.814 

10 4+500 416905.6417 2749267.2321 5.460 8.777 

11 5+000 416514.9780 2749550.9382 6.998 8.889 

12 5+500 416174.7701 2749906.6575 7.568 7.478 

13 6+000 415688.4410 2750006.3227 8.426 9.042 

14 6+500 415226.4031 2750039.7418 8.030 7.287 

15 7+000 415040.0229 2749588.0108 6.965 9.192 

16 7+500 414866.6691 2749173.9061 7.998 7.301 

17 8+000 414373.6273 2749105.6139 8.223 8.984 

18 8+500 413882.0984 2749015.7043 8.446 8.785 

19 9+000 413385.6487 2748961.2054 7.635 7.188 

20 9+500 412885.8783 2748961.7524 8.032 8.723 

21 10+000 412399.9698 2749026.8203 6.879 7.046 

22 10+500 412295.3278 2749474.3525 7.665 8.621 

23 11+000 412304.1502 2749899.7829 7.145 7.081 

24 11+500 411812.8374 2749958.3863 7.968 7.215 

25 12+000 411345.0573 2750097.9619 8.236 7.274 

26 12+500 410950.8591 2750391.3585 7.246 7.181 

27 13+000 410469.6708 2750412.3068 7.777 7.026 

28 13+500 409990.7012 2750292.6549 7.365 7.019 

29 14+000 409506.2976 2750359.1586 8.523 7.071 

30 14+500 409033.3242 2750251.8265 7.665 7.207 

31 15+000 408562.5906 2750115.9868 7.968 7.219 

32 15+500 408314.1691 2749739.5572 8.425 7.395 

33 16+000 408382.8543 2749246.6420 8.889 8.677 

34 16+500 408269.7897 2748773.2391 8.563 7.437 

35 17+000 407893.3576 2748448.4322 8.144 8.694 

36 17+500 407500.2901 2748144.3676 7.568 8.663 

37 18+000 407427.6563 2747656.0529 7.664 8.820 
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Serial 

No. 
Chainage Easting (m) Northing (m) 

Left Bank RL 

(mPWD) 

Right Bank 

RL (mPWD) 

38 18+500 407206.5013 2747235.8755 8.000 8.911 

39 19+000 406764.3588 2747064.6054 6.596 8.722 

40 19+500 406581.2924 2746604.3733 6.896 7.472 

41 20+000 406290.5040 2746198.9827 6.597 7.511 

42 20+500 406084.2850 2745744.8325 7.689 7.366 

43 21+000 405913.7962 2745275.3473 8.456 8.919 

44 21+500 405908.6249 2744782.9929 7.336 7.298 

45 22+000 406194.3413 2744379.9278 6.987 7.374 

46 22+500 406562.8767 2744044.1121 6.664 7.061 

47 23+000 406653.1458 2743617.0576 7.680 7.156 

48 23+500 406210.5040 2743698.5218 5.789 7.144 

49 24+000 406192.3571 2743466.1736 7.223 7.028 

50 24+500 406385.7872 2743024.9944 6.775 8.199 

51 25+000 406248.4462 2742574.7159 5.360 8.887 

52 25+500 405816.6804 2742671.3014 5.980 7.679 

53 26+000 405385.8974 2742695.2631 6.480 7.775 

54 26+500 405181.4867 2742259.8737 7.360 7.415 

55 27+000 404735.6475 2742081.9235 8.642 8.134 

56 27+500 404282.0003 2741885.0460 7.569 8.273 

57 28+000 404008.1208 2741480.5586 7.665 8.538 

58 28+500 403880.2954 2740997.5261 7.889 8.341 

59 29+000 403859.3897 2740502.8834 7.223 8.245 

60 29+500 403906.4565 2740005.9945 6.998 7.143 

61 30+000 403959.0621 2739532.0053 6.578 7.975 

62 30+500 404372.1549 2739763.5830 6.465 7.285 

63 31+000 404813.3483 2739775.1856 7.324 8.830 

64 31+500 404888.1608 2739305.0155 7.213 8.245 

65 32+000 404542.2355 2738958.1673 7.365 8.266 

66 32+500 404099.6327 2738727.2172 6.578 8.409 

67 33+000 403744.8401 2738371.3336 6.425 8.338 

68 33+500 403338.5147 2738089.9986 6.445 8.597 

69 34+000 403115.3470 2737723.5138 6.000 8.435 

70 34+500 403566.0538 2737545.3504 6.335 8.611 

71 35+000 403963.2303 2737256.8838 6.458 8.598 

72 35+500 404019.4884 2736781.0337 6.879 8.590 

73 36+000 403647.5724 2736459.3053 7.120 8.598 

74 36+500 403244.4147 2736173.7289 7.365 8.388 

75 37+000 402973.3918 2735755.8813 7.315 8.673 
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Left Bank RL 

(mPWD) 

Right Bank 

RL (mPWD) 

76 37+500 402777.9870 2735295.8182 7.036 8.924 

77 38+000 402439.1689 2735017.4343 7.000 8.352 

78 38+500 402014.2255 2735232.9322 7.885 8.495 

79 39+000 401824.6662 2735693.8108 6.480 7.961 

80 39+500 401403.0682 2735688.2986 8.756 8.316 

81 40+000 400930.4140 2735538.8452 5.968 7.810 

82 40+500 400456.0061 2735429.0241 6.889 7.480 

83 41+000 400157.8167 2735036.9871 7.332 8.381 

84 41+500 399894.6252 2734612.0889 7.321 8.327 

85 42+000 399565.4838 2734238.5275 6.456 8.259 

86 42+500 399134.7712 2733992.9183 8.426 8.128 

87 43+000 398645.1173 2734011.6836 8.997 8.165 

88 43+500 398306.0485 2734363.1385 8.463 7.944 

89 44+000 397987.7771 2734650.7813 6.987 8.102 

90 44+500 397886.8950 2734202.1285 7.536 8.297 

91 45+000 397566.7859 2733829.2414 6.480 8.198 

92 45+500 397207.5412 2733492.2744 5.987 7.316 

93 46+000 396897.8509 2733100.9410 7.895 7.002 

94 46+500 396471.8231 2733050.0014 6.649 8.068 

95 47+000 396063.8986 2733096.6800 6.544 7.106 

96 47+500 395668.9997 2732852.1173 6.666 7.528 

97 48+000 395349.8644 2733195.3047 6.854 7.171 

98 48+500 394961.0367 2733202.9274 7.056 7.101 

99 49+000 394509.2215 2732993.2292 6.781 7.091 

100 49+500 394133.6709 2732672.2937 6.913 8.031 

101 50+000 393726.2288 2732383.8068 6.714 7.919 

102 50+500 393239.0924 2732272.3883 6.765 8.363 

103 51+000 392749.3767 2732172.6692 7.437 8.426 

104 51+500 392304.3957 2731951.3707 7.235 8.260 

105 52+000 391871.9284 2731701.8309 7.134 8.229 

106 52+500 391436.0824 2731461.4570 7.252 8.256 

107 53+000 390964.5399 2731295.3711 6.992 8.195 

108 53+500 390515.7971 2731078.6637 6.751 8.159 

109 54+000 390332.5116 2730632.7997 6.668 8.204 

110 54+500 390368.6828 2730134.3657 6.738 8.018 

111 55+000 390344.5198 2729640.9627 6.644 7.806 

112 55+500 390003.1489 2729288.0900 6.652 7.456 

113 56+000 389627.3988 2728969.0277 6.622 7.078 
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Left Bank RL 

(mPWD) 

Right Bank 

RL (mPWD) 

114 56+500 389371.6892 2728540.0108 6.806 7.149 

115 57+000 389234.5150 2728066.0059 6.858 7.080 

116 57+500 389269.3566 2727569.1052 6.989 7.282 

117 58+000 389287.8875 2727075.1998 6.802 7.398 

118 58+500 389064.5651 2726635.1444 6.695 7.176 

119 59+000 388679.5807 2726321.0009 6.747 7.230 

120 59+500 388206.4242 2726164.1130 6.484 5.937 

121 60+000 387721.8862 2726108.0781 6.805 6.058 

122 60+500 387533.0581 2726533.9620 6.804 5.507 

123 61+000 387533.0581 2727030.9405 6.815 5.748 

124 61+500 387313.8146 2727472.2339 6.670 4.676 

125 62+000 386848.8115 2727584.0165 6.694 5.748 

126 62+500 386483.3361 2727254.8873 6.554 5.037 

127 63+000 386032.7035 2727388.6419 6.727 4.727 

128 63+500 385569.2893 2727532.0694 6.913 5.631 

129 64+000 385257.7472 2727248.2045 7.092 5.810 

130 64+500 385146.0665 2726780.4890 6.707 4.265 

131 65+000 384725.5733 2726525.6808 6.794 5.944 

132 65+500 384264.3630 2726333.0509 6.564 4.782 

133 66+000 383804.6186 2726136.8095 6.628 6.305 

134 66+500 383326.1304 2726002.1931 6.549 6.268 

135 67+000 383131.1674 2726406.1257 6.737 5.293 

136 67+500 382892.8717 2726809.6821 7.054 4.968 

137 68+000 382414.4638 2726951.3679 6.755 5.670 

138 68+500 381921.0513 2727020.1808 6.743 5.256 

139 69+000 381434.0162 2726931.8068 6.700 5.119 

140 69+500 380983.3767 2726718.3561 6.743 4.892 

141 70+000 380590.3809 2726410.7359 6.716 5.336 

142 70+500 380199.7942 2726100.5063 6.449 6.136 

143 71+000 379812.2287 2725817.2079 6.603 5.986 

144 71+500 379391.3731 2725547.6067 6.627 5.589 

145 72+000 378950.1226 2725313.4621 6.440 5.615 

146 72+500 378514.5125 2725217.7003 6.879 6.253 

147 73+000 378259.6376 2725613.5016 6.713 5.475 

148 73+500 378146.6657 2726094.3384 7.185 5.363 

149 74+000 377705.7262 2726073.9095 7.181 6.186 

150 74+500 377225.0964 2725938.1436 7.383 5.591 

151 75+000 376818.1838 2725656.3559 7.086 5.862 
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Serial 

No. 
Chainage Easting (m) Northing (m) 

Left Bank RL 

(mPWD) 

Right Bank 

RL (mPWD) 

152 75+500 376682.3897 2725211.8967 6.919 6.128 

153 76+000 376838.7675 2724744.0462 5.930 6.096 

154 76+500 377046.7189 2724294.5875 6.812 5.629 

155 77+000 376754.8758 2723975.9225 6.704 6.295 

156 77+500 376260.7903 2724042.0671 6.798 5.713 

157 78+000 375766.6135 2724114.1951 6.617 6.035 

158 78+500 375816.4722 2723794.1748 6.532 6.234 

159 79+000 375669.7821 2723351.6457 6.645 6.180 

160 79+500 375244.2251 2723093.1412 6.571 6.317 

161 80+000 374808.1050 2722851.4399 6.166 6.130 

162 80+500 374382.0321 2722592.3221 6.007 6.189 

163 81+000 374006.9545 2722262.1384 6.553 5.890 

164 81+500 373699.3283 2721869.2102 6.334 5.868 

165 82+000 373436.8171 2721445.1792 6.131 5.852 

166 82+500 373301.5022 2720967.9830 6.233 6.002 

167 83+000 372875.8415 2720804.5963 6.289 6.039 

168 83+500 372561.8183 2721175.6331 6.163 6.316 

169 84+000 372088.6402 2721230.7730 6.322 6.242 

170 84+500 371663.3283 2720970.7135 6.736 6.231 

171 85+000 371241.9273 2720702.1978 6.783 6.316 

172 85+500 370760.8063 2720590.6718 6.431 6.022 

173 86+000 370286.3266 2720741.6359 6.534 6.116 

174 86+500 369812.4901 2720901.1754 6.465 5.959 

175 87+000 369341.3967 2721068.0151 6.49 5.941 

176 87+500 368900.8333 2721304.0675 6.782 5.812 

177 88+000 368482.5868 2721577.3597 6.626 5.846 

178 88+500 368060.7255 2721843.2889 6.839 5.984 

179 89+000 367695.6375 2722182.9654 6.891 6.115 

180 89+500 367428.7536 2722597.6338 6.531 5.907 

181 90+000 367188.9395 2723025.7690 6.717 5.571 

182 90+500 366869.4087 2723408.2582 6.734 5.982 

183 91+000 366599.9574 2723829.1442 6.912 5.786 

184 91+500 366435.6267 2724299.7940 6.969 5.908 

185 92+000 366273.7735 2724771.3011 6.891 6.061 

186 92+500 366003.2906 2725190.0619 6.771 6.179 

187 93+000 365693.4302 2725579.1346 6.942 5.968 

188 93+500 365269.4295 2725836.4750 6.922 5.850 

189 94+000 364781.7256 2725861.6418 6.972 5.283 
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Serial 

No. 
Chainage Easting (m) Northing (m) 

Left Bank RL 

(mPWD) 

Right Bank 

RL (mPWD) 

190 94+500 364301.3620 2725724.0722 6.994 5.907 

191 95+000 363817.1188 2725620.4777 6.100 5.898 

192 95+500 363328.8285 2725714.3449 6.296 5.966 

193 96+000 362916.6597 2725985.5998 6.503 6.172 

194 96+500 362711.8045 2726431.3994 6.460 5.982 

195 97+000 362561.7659 2726900.8174 6.913 4.915 

196 97+500 362258.2436 2727294.3984 6.223 4.339 

197 98+000 361824.8794 2727542.1600 6.172 4.300 

198 98+500 361481.2743 2727900.4343 6.517 5.342 

199 99+000 361181.2059 2728295.4474 6.235 4.927 

200 99+500 360816.6373 2728630.5737 6.719 5.324 

201 100+000 360433.0628 2728944.8907 6.470 5.543 

202 100+500 359938.9442 2728943.0590 6.736 5.863 

203 101+000 359618.6538 2729228.7496 6.391 6.013 

204 101+500 359817.6951 2729671.9985 6.856 6.068 

205 102+000 359728.7306 2730030.1435 6.611 5.505 

206 102+500 359231.5953 2729984.6299 6.687 5.056 

207 103+000 358748.8483 2729890.7279 5.222 5.592 

208 103+500 358334.1841 2729633.4078 5.485 5.444 

209 104+000 358151.6697 2729170.4199 5.696 4.870 

210 104+500 357725.0678 2729092.3224 4.945 5.452 

211 105+000 357408.3807 2729472.0779 5.541 6.081 

212 105+500 357028.9718 2729787.5531 5.101 4.978 

213 106+000 356549.9334 2729915.5452 5.512 6.178 

214 106+500 356053.1531 2729880.1886 5.292 5.877 

215 107+000 355557.1327 2729827.5294 5.490 6.066 

216 107+500 355082.0892 2729938.8830 5.583 5.667 

217 108+000 355009.1884 2730415.6679 5.509 4.768 

218 108+500 355282.3905 2730813.8317 5.371 6.207 

219 109+000 355720.6837 2731043.1149 5.537 5.956 

220 109+500 356103.6017 2731351.2588 5.543 5.929 

221 110+000 355852.2730 2731751.2514 5.674 6.258 

222 110+500 355383.6000 2731866.3632 5.511 5.837 

223 111+000 354906.2051 2731722.0069 5.341 6.331 

224 111+500 354416.4845 2731641.8612 5.227 5.463 

225 112+000 353928.3403 2731540.6736 5.288 5.241 

226 112+500 353450.9712 2731407.7103 5.412 5.254 

227 113+000 352998.8293 2731546.7255 5.681 5.871 
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Serial 

No. 
Chainage Easting (m) Northing (m) 

Left Bank RL 

(mPWD) 

Right Bank 

RL (mPWD) 

228 113+500 352592.7852 2731830.2231 5.547 5.996 

229 114+000 352174.5235 2732103.2327 5.100 6.221 

230 114+500 351805.0106 2732439.0862 5.591 6.296 

231 115+000 351440.6699 2732780.5892 5.589 6.016 

232 115+500 350994.0796 2732990.2758 5.571 6.239 

233 116+000 350574.7632 2732789.1998 5.475 5.927 

234 116+500 350385.3470 2732330.6872 5.363 6.033 

235 117+000 350003.5408 2732034.8491 5.336 5.396 

236 117+500 349565.4482 2731796.0866 5.293 5.944 

237 118+000 349142.9565 2731530.3179 5.283 5.777 

238 118+500 348661.2835 2731438.9570 5.256 5.549 

239 119+000 348340.6341 2731751.1138 5.119 6.095 

240 119+500 348596.8067 2732167.5885 4.968 5.887 

241 120+000 348420.7557 2732603.2319 4.892 6.308 

242 120+500 347972.6809 2732611.6369 4.200 4.800 

243 121+000 347773.3408 2732948.7304 5.509 6.066 

244 121+500 347548.7986 2733214.8989 5.371 6.667 

245 122+000 347324.2565 2733481.0673 5.354 4.768 

246 122+500 347099.7143 2733747.2357 5.543 6.234 

247 123+000 346875.1721 2734013.4041 6.674 6.180 

248 123+500 346650.6300 2734279.5725 5.511 6.317 

249 124+000 346426.0878 2734545.7409 5.341 6.130 

250 124+500 346201.5457 2734811.9093 5.227 6.189 

251 125+000 345977.0035 2735078.0777 5.228 5.890 

252 125+500 345752.4614 2735344.2461 5.412 5.868 

253 126+000 345527.9192 2735610.4146 6.681 5.852 

254 126+500 345303.3771 2735876.5830 5.547 6.002 

255 127+000 345078.8349 2736142.7514 6.100 6.039 

256 127+500 344854.2928 2736408.9198 5.591 6.316 

257 128+000 344629.7506 2736675.0882 5.571 6.242 

258 128+500 344405.2085 2736941.2566 5.475 6.231 

259 129+000 344180.6663 2737207.4250 5.363 5.897 

260 129+500 343956.1241 2737473.5934 6.223 4.339 

261 130+000 343731.5820 2737739.7618 6.172 4.300 

262 130+500 343507.0398 2738005.9303 6.517 5.342 

263 131+000 343282.4977 2738272.0987 6.235 4.927 

264 131+500 343057.9555 2738538.2671 6.719 5.324 

265 132+000 342833.4134 2738804.4355 6.470 5.543 
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No. 
Chainage Easting (m) Northing (m) 

Left Bank RL 

(mPWD) 

Right Bank 

RL (mPWD) 

266 132+500 342608.8712 2739070.6039 6.736 5.863 

267 133+000 342384.3291 2739336.7723 6.131 5.852 

268 133+500 342159.7869 2739602.9407 6.233 6.002 

269 134+000 341935.2448 2739869.1091 6.289 6.039 

270 134+500 341710.7026 2740135.2775 6.163 6.316 

271 135+000 341486.1605 2740401.4460 6.322 6.242 

272 135+500 341261.6183 2740667.6144 6.736 6.231 

273 136+000 341037.0762 2740933.7828 6.783 6.316 

274 136+500 340812.5340 2741199.9512 6.431 6.022 

275 137+000 340587.9918 2741466.1196 6.534 6.116 

276 137+500 340363.4497 2741732.2880 6.465 5.959 

277 138+000 340138.9075 2741998.4564 6.49 5.941 

278 138+500 339914.3654 2742264.6248 6.782 5.812 

279 139+000 339689.8232 2742530.7933 6.626 5.846 

280 139+500 339465.2811 2742796.9617 6.186 5.465 

281 140+000 339240.7389 2743063.1301 5.978 4.229 

282 140+500 339016.1968 2743329.2985 5.363 5.100 

283 141+000 338791.6546 2743595.4669 5.396 5.780 

284 141+500 338567.1125 2743861.6353 5.336 6.004 

285 142+000 338342.5703 2744127.8037 5.978 5.980 

286 142+500 338118.0282 2744393.9721 5.293 5.174 

287 143+000 337893.4860 2744660.1405 5.298 5.225 

288 143+500 337668.9438 2744926.3090 5.283 5.927 

289 144+000 337444.4017 2745192.4774 2.279 6.033 

290 144+500 337219.8595 2745458.6458 5.256 5.396 

291 145+000 336995.3174 2745724.8142 5.132 5.944 

292 145+500 336770.7752 2745990.9826 5.119 5.777 

293 146+000 336546.2331 2746257.1510 4.798 5.549 

294 146+500 336321.6909 2746523.3194 4.968 6.095 

295 147+000 336097.1488 2746789.4878 4.811 5.914 

296 147+500 335872.6066 2747055.6562 4.892 5.887 

297 148+000 335648.0645 2747321.8247 4.665 5.986 

298 148+500 335423.5223 2747587.9931 4.2 6.308 

299 149+000 335198.9802 2747854.1615 4.750 4.76 

300 149+500 334974.4380 2748120.3299 4.825 4.802 

301 150+000 334749.8959 2748386.4983 5.100 4.8 
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7 Bank line Survey Maps 

The bank line survey maps of Surma and Kushiyara rivers are presented in section 1.6.1 and 

1.6.2 respectively. The chainage extent of each map is shown.  
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7.1 The Surma River 
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Figure 8: Bank Line Survey Map of Surma River (Chainage 0 to 10+0 Km) 
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Figure 9: Bank Line Survey Map of Surma River (Chainage 10+0 to 23+0 Km) 
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Figure 10: Bank Line Survey Map of Surma River (Chainage 23+0 to 35+0 Km) 
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Figure 11: Bank Line Survey Map of Surma River (Chainage 35+0 to 52+0 Km) 
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Figure 12: Bank Line Survey Map of Surma River (Chainage 52+0 to 67+0 Km) 
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Figure 13: Bank Line Survey Map of Surma River (Chainage 67+0 to 79+0 Km) 
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Figure 14: Bank Line Survey Map of Surma River (Chainage 79+0 to 89+0 Km) 
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Figure 15: Bank Line Survey Map of Surma River (Chainage 89+0 to 101+0 Km) 
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Figure 16: Bank Line Survey Map of Surma River (Chainage 101+0 to 113+0 Km) 
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Figure 17: Bank Line Survey Map of Surma River (Chainage 113+0 to 124+0 Km) 
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Figure 18: Bank Line Survey Map of Surma River (Chainage 124+0 to 134+0 Km) 
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Figure 19: Bank Line Survey Map of Surma River (Chainage 134+0 to 150+0 Km) 
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7.2 The Kushiyara River 
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Figure 20: Bank Line Survey Map of Kushiyara River (Chainage 0+0 to 11+0.5 Km) 



Model Validation on Hydro-morphological Process of the River System in the Subsiding Sylhet Haor Basin 

Final Report: Volume 2 

V-2:37 

 

 

Figure 21: Bank Line Survey Map of Kushiyara River (Chainage 11.05 to 18+0.5 Km) 
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Figure 22: Bank Line Survey Map of Kushiyara River (Chainage 18.05 to 23+0.5 Km) 
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Figure 23: Bank Line Survey Map of Kushiyara River (Chainage 23.05 to 31+0.5 Km) 



Model Validation on Hydro-morphological Process of the River System in the Subsiding Sylhet Haor Basin 

Final Report: Volume 2 

V-2:40 

 

 

Figure 24: Bank Line Survey Map of Kushiyara River (Chainage 31.05 to 38+0 Km) 
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Figure 25: Bank Line Survey Map of Kushiyara River (Chainage 38+0 to 48+0.5 Km) 
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Figure 26: Bank Line Survey Map of Kushiyara River (Chainage 48+.05 to 57+0 Km) 
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Figure 27: Bank Line Survey Map of Kushiyara River (Chainage 57+0 to 62+0.5 Km) 
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Figure 28: Bank Line Survey Map of Kushiyara River (Chainage 62+0.5 to 75+0 Km) 



Model Validation on Hydro-morphological Process of the River System in the Subsiding Sylhet Haor Basin 

Final Report: Volume 2 

V-2:45 

 

 

Figure 29: Bank Line Survey Map of Kushiyara River (Chainage 75+0 to 84+0 Km) 
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Figure 30: Bank Line Survey Map of Kushiyara River (Chainage 84+0 to 91+0.5 Km) 
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Figure 31: Bank Line Survey Map of Kushiyara River (Chainage 91+0.5 to 101+0 Km) 
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Figure 32: Bank Line Survey Map of Kushiyara River (Chainage 101+0 to 109+0.5 Km) 
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Figure 33: Bank Line Survey Map of Kushiyara River (Chainage 109+0.5 to 119+0 Km) 
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Figure 34: Bank Line Survey Map of Kushiyara River (Chainage 119+0 to 140+0 Km) 
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Figure 35: Bank Line Survey Map of Kushiyara River (Chainage 140+0 to 150+0 Km) 


