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Proposal Report for Operation and Management of Canal Systems  

Based on Basic Irrigation Information for SAE 

1. Background 

 

This training course is conducted with the cooperation of Irrigation Information 

Management Section (IIM) and Training Section. 

 

According to the Course Settlement Plan, IIM Section has to conduct the Operation and 

Management of Canal Systems Based on Basic Irrigation Information for Sub-Assistant 

Engineer in.  

  

  

2. Objective 

 
To be able to make effective supervision for effective water management monitoring. 

 

3. Expected Output 

 

Participants' technical capacity is improved to carry out Operation, Management and 

Maintenance of Irrigation Canal System.  

- To understand the instructions regarding water distribution and allied matters. 

- To understand the preparation of water utilization data of each canal for the compilation 

of working statistics of a canal system. 

- To know the effective use of irrigation structure and to improve their knowledge for 

water management technique 

- To implement O & M activities by using basic irrigation information 

- To understand the demarcation of Irrigable Area boundary, the Irrigable Area and 

Irrigated Area Data Collection of each irrigation canal. 

- To understand the discharge observation in irrigation canals and allied matters. 

- To know new technique & equipment 

 

4. Participants' Level  

Sub-Assistant Engineers from whole Myanmar. 
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5. Expected Number of Participants 

45 participants 

 

6. Duration 

5 days  

 

7. Location 

  

ITC (Bago), Hlegu 

 

8. Subjects and Time-table 

20th  October to 24th  October, 2003. 

 

(1) Subjects  

 

Sr. No. Subject  Lecturer 

1. Duties of S.O and S.A.E for water distribution and allied  U Soe Tun Aung (S.O) 

matters 

2. Monitoring on Water Use of Canal System    

3. Water Management Condition Survey 

4. Implementation of O & M activities 

5. Land Use Ledger System and Irrigation Form B-113 U Zaw Zaw Latt (S.O) 

6. Discharge Observation                  

7. Field observation in Hlegu U Soe Tun Aung (S.O) &  

 U Zaw Zaw Latt (S.O)
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(2) Time Table 

 

Date 9:00 ~ 12:00 AM 1:30 ~ 4:30 PM 

20-10-2003 Pre-test 
Opening  

Ceremony 

Duties of Staff Officers and Sub Assistant 

Engineers for water distribution and allied matters. 

21-10-2003 Monitoring on Water Use of Canal System 
Land Use Ledger System and  

Irrigation Form B-113 

22-10-2003 Discharge Observation Water Management Condition Survey 

23-10-2003 Field Observation in Hlegu Implementation of O & M activities 

24-10-2003 Implementation of O & M activities  Evaluation Test 
Closing 

Ceremony 

 

9. Test 

Pre-test (1 hrs) 

Evaluation test (1 hrs), Questions are same. 

 

10. Teaching Method 

Lectures, Discussion and Field Observation at Hlegu. 

 

11. Training Material and Equipments 

Lecture Notes, Video Projector, Note Book Computer, Over Head Projector, White 

Board, Direct Projector. 
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Completion Report on 

 Operation and Management of Canal Systems Based on Basic 

Irrigation Information for SAE 

 

1. Introduction 

This training course was conducted by the cooperation of Irrigation Information 

Management Section and Training section. This training course is intended for the key 

staffs of maintenance divisions, SAE, who are mainly engaged in water distribution and 

monitoring the irrigation projects. This completion report was prepared for the record 

summary documents by both sections.  

 

2. Objective 

The objective of the training is to be able to make effective supervision for 

efficient water management monitoring and evaluation. 

 

3. Expected Outputs 

Participants' technical capacity is improved to carry out Operation, Management 

and Maintenance of Irrigation Canal System.  

 - To understand the instructions regarding water distribution and allied matters. 

 - To understand the preparation of water utilization data of each canal for the 

compilation of working statistics of a canal system. 

 - To know the effective use of irrigation structure and to improve their knowledge for 

water management technique. 

 - To implement O & M activities by using basic irrigation information. 

 - To understand the demarcation of Irrigable Area boundary, the Irrigable Area and 

Irrigated Area Data Collection of each irrigation canal. 

 - To understand the discharge observation in irrigation canals and allied matters. 

 - To know new technique & equipment. 

 

 



4. Duration and Location 

6. Subjects 

 1. Duties of S.O and S.A.E for water distribution and allied matters 

 2. Monitoring on Water Use of Canal System   

 3. Water Management Condition Survey 

 4. Implementation of O & M activities 

 5. Land Use Ledger System and Irrigation Form B-113  

 6. Discharge Observation 

 7. Field observation in Hlegu   

 

7. Training Program 

 

Date 9:00 ~ 12:00 AM 1:30 ~ 4:30 PM 

20-10-2003 Pre-test 
Opening  

Ceremony 

Duties of Staff Officers and Sub Assistant Engineers for water 

distribution and allied matters. 

21-10-2003 Monitoring on Water Use of Canal System Discharge Observation 

22-10-2003 
Land Use Ledger System and Irrigation 

Form B-113  
Water Management Condition Survey 

23-10-2003 Field Observation in Hlegu Implementation of O & M activities 

24-10-2003 Implementation of O & M activities  Evaluation Test 
Closing 

Ceremony 

 

 

 

8. Lecturer 

The lecturers are U Soe Tun Aung, (SO) and U Zaw Zaw Latt, (SO) from 

Irrigation Information Management Section. 

 

9. Evaluation 

 (1)  Training Effect 

With the Guidance and management of the irrigation department and JICA 

Experts, irrigation Technology Center Project, Phase II could disseminate the knowledge 



of using basic irrigation information for operation and management of irrigation canal 

system to Sub-Assistant Engineers from Maintenance offices of all over Myanmar. 

They are the back bone of the operation and management of canal system 

especially for main facilities. Only if they operate and manage the main facilities of canal 

system based on the irrigation information of on-farm level prepared by CI and ACI, the 

demand side requirement could be fulfilled. So this training serve as a kind of bridge 

between the work of SAE and CI. 

The knowledge of Sub-Assistant Engineer on using Basic Irrigation 

Information for their daily work could be up graded and improved though this training. 

The results of pretest and evaluation test results are shown in Annex-2. 

  

 (2) Evaluation on the Training Program by the Participants 

According to the questionnaires’ results, all the participants understand all 

the lectures of this training course. All the subjects lectured in this training course are 

very useful for their jobs and the training methods not only lectures but also discussions 

and field observations are very suitable for them. 

For better understanding and advantages, they suggested the following items 

 - To extend the training duration 

 - To put illustration and practical works in discharge observation subject 

 - To make lectures on design of some canal structures 

 - To make explanation in Myanmar and some abbreviation of Terms 

 - To conduct this kind of training at least once a year  

 - To conduct this kind of training course for SO and others concerned to irrigation 

for better cooperation and management 

 

  

 (3) Evaluation on the Training Programs by Irrigation Information Management 

Section 

Participants are selected from (23) Nos. Assistant Director Offices of State 

and Division Maintenance Offices based on the density of irrigation projects there. At 

least one participant could attend from Assistant Director Office. The Irrigation 



Information Management Technology for Operation and Management of Irrigation Canal 

Systems could be disseminated to all Assistant Director Offices efficiently equally and 

proportionately through the first time of this training. 

Sub-Assistant Engineers are field staffs for Operation and Management of 

Irrigation Canal Systems. They are not only the initial observers but also the users of 

Irrigation Information on Operation and Management of Irrigation Canal Systems. After 

training they could report their daily job and use the Irrigation Information more 

efficiently for better Water Management at their respective irrigation projects. 

The subjects for this training course are prepared to know who is responsible 

for what and who reports to whom. Therefore participants could be able to understand 

and establish an organizational structure that clearly defines authority and responsibility. 

According to our experience and evaluation by the participants' discussion, 

field observation and practical works should be extended more during training period. 

Training materials could be used for future Water Management Trainings for 

Irrigation Engineers at different levels. 

 

 

 

 

  

  (4) Evaluation on the Training Programs by the Training Section 

All participants take interest in all the lectures and they have enough 

knowledge to make good discussion after the lecture time. Some of the participants 

discussed the matter of present situation in their work-site areas. They had good chance to 

discuss how to solve their difficulties and problems with each other. Concerning to 

discharge observation subject, although they have learnt how to measure the device they 

eager to know the process in visual by illustration and practice. To cover their satisfaction 

they would like to extend training duration in future. 

 

 

 



10. Recommendation 

 (1) Recommendation by the Training Section 

For better understanding and advantages, it is recommended that the training 

duration should be extended about 2 weeks with the cooperation of other fields. Some 

irrigation glossary terms and abbreviation should be distributed in the lecture for clear 

understanding and references. Illustration and practical works should be included for 

measuring devices. 

  

 (2) Recommendation by the Irrigation Information Management Section  

After the training a participant from an Assistant Director Office should 

initiate to use the Water Management Monitoring and Data Storage Technology at their 

daily job. 

Sub-Assistant Engineers should try to use the result of irrigation water 

distribution and irrigation area data storage done by Canal Inspectors to carry out his 

Operation, Management and Maintenance activities. After carrying out these activities 

Sub-Assistant Engineer could monitor the result of his activities by using the Irrigation 

Information collected and prepared by Canal Inspectors. 

The Canal Inspectors should give the Irrigation Information such as 

Irrigation Area Data Form B-113, the opening date and the date of closure for irrigation 

after consultation with Thugyis, Myaunggaungs and his own staffs, the reduction and 

increase of supplies in any channel, alternation to watercourses or permanent outlets and 

rotation for watercourses , etc.  

Assistant Directors and Staff Officers should appreciate their initiation and 

give advice and suggestion to suit with the local conditions. 

Training period and irrigation season are seldom to be at the same time. 

Activities carried out during irrigation season should be recorded by still camera or video 

camera. Then the recorded materials such as discharge observation by current meter or 

par shall flue etc. should be used for demonstration in Training instead of practical field 

observation. This method can also be used to demonstrate paddy field water use 

measurement by wooden stick. 



The training materials for Sub-Assistant Engineers could be used as training 

materials for Staff Officers (Civil) to disseminate the Basic Irrigation Information 

Management Technology for Operation and Management of Irrigation Canal Systems. By 

receiving this technology Staff Officers could control and be kept informed about the 

water management condition of his area in charge. 

Lecture Notes of this training course should be sent to the Assistant Director 

Offices concerned. 

  

 (3) Recommendation by Director of Hydrology Section, Head Office, Irrigation 

Department 

Participants could get good ideas for operation and management of irrigation 

canal system through this training. 

Besides you have to know how other staff like Canal Inspectors who work in 

the same office. So participants should co-operate more closely with other staff to find the 

better solution for proper water management in their irrigation system. 

 

 

 

(4) Recommendation by Head of ITC 

Irrigation Technology Center Project, Phase II could disseminate Basic 

Irrigation Information Management knowledge to participants. 

Sub-Assistant Engineer should know how Canal Inspectors prepare 

Irrigation Information and how to use properly. By so doing and co-operating each other 

both of them could have better water management in their respective irrigation system. 

 

 

 

 

 

 



Annex - 3 

 

Irrigation Technology Center Project Phase II 

Training Course on Operation and Management of Canal Systems 

Based on Basic Irrigation Information for SAE 

 
 

Pre Test          Oct 20, 2003 

1. How many times of gauge reading a day should be observed to know the daily mean 

discharge of an irrigation canal? When these readings should be observed? 

2. How should be done to record the irrigable area and irrigated area based on the 

irrigation season for an irrigation canal? Which records and maps should be used and 

describe the procedure? 

3. Which is the information necessary to calculate the discharge of a pipe out let? 

4. Which organization is responsible for construction, Operation and Maintenance of a 

watercourse and list down the staffs of these organizations responsible for above 

activities and their responsibilities? 

5. Which information would be recorded by collecting the data and preparing the 

working statistics Table? How it could be used? 

6. Which conditions of water distribution on each irrigation canal could be known by 

comparing the mean duties of each canals of an irrigation canal system? 

7. According to the departmental instruction, describe the methods to measure the 

velocity required for discharge observation? 

8. How many times of observation are needed for the channel carrying between 15-cusee 

and 100-cusee during the irrigation season? 

9. Please specify the length of run employed for the channel conveying over 500-cusee 

if floats are favourable to be used? 

10. What is the objective of making discharge register? Who approve the entries of 

register? In which office discharge register has to be maintained? 

11. Describe the objectives of plotting the discharge curve (rating curve)? 

12. In which office irrigation Form B-113 should be preserved for how many years? 
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Irrigation Technology Center Project Phase II 
 

Training Course on Operation and Management of Canal Systems 

Based on Basic Irrigation Information for SAE 

Pre Test  Oct 20, 2003 

 

1` qnfa\ay:wl:a]rmif:wpfck> aehpOfysrf:rûa\xkpD:óSKef:od|Sd\efwpf\ufvûif a\rSwfzwfoifhonfh  

tîudrf ta\twGufudk azmf]yyg` rnfonfhtcsdefrsm:wGif zwf\rnfenf:` 

2`  qnfa\ay:wl:a]rmif:wpfck> a\aomufódkifaom{\d<m (Irrigable Area) óSifh trSef a\aomuf 

{\d<m( Irrigated Area ) wdkhudk qnfa\ay: \moDtvdkuf rSwfwrf:]yKpkxm:ódkif\ef rnfodkhaqmif|Guf 

rnfenf:` vdktyfrnfh rSwfwrf:óSifh y Hk (Drawing ) rsm:t]yif vkyfief: tqifhqifhudkazmf]yay:yg`  

3` a\xkwfayguf ( Outlet ) wpfck> a\xkxnf pDqif:óSHK:udk od|Sd\ef (odkh) wGufcsuf\eff vdktyfaom 

tcsuftvuf ( Informations ) rsm:udkazmf]yyg` 

4` v<fjum:a]rmif:wpfck>  wnfaqmuf]cif:? ]yK]yifxdef:odrf:]cif:óSifh v<fjum:a]rmif:rS qnfa\ 

cGJa0 oHk:pGJ ]cif:óSifhywfoufI wm0ef|SdtzGJhtpnf:rsm:udkazmf]yI 4if:tzGJ htpnf:rsm:|Sd tqdkyg 

udpP\yfrsm: twGuf t"du wm0ef|Sdolrsm:óSifh 4if:wdkh> t"duwm0efrsm:udkazmf]yyg` 

5` Working Statistics (qnfa\]zefha0rSKqdkif\mudef:}Eef:rsm:) aumuf<lwGufcsufxm:|Sd]cif:]zifh 

rnfonfh tcsuftvufrsm:\|Sdódkifygoenf:` rnfodkhtoHk:]yKódkifygoenf:` 

6` wl:a]rmif:pepf ( Irrigation Canal System ) wpfck|Sdwl:a]rmif:wpfckpD> qnfa\ay:\moD wpfck 

twGuf ysrf:rû }sLwD{u ( Mean Discharge ) rsm:udk ódSKif:<SOfoHk:oyf]cif:]zifh wl:a]rmif: 

wpfckpD> qnfa\]zefha0rSK óSifhywfoufI rnfonfhta]ctaersm:udk od|Sdódkifygoenf:` 

7` Discharge wGufcsuf\ef vdktyfaom a\pD:óSKef: (velocity) tm: wdkif:wmódkifonfh 

enf:vrf:rsm:tm: Xmeqdkif\mvrf:òÏefcsuft\azmf]yyg` 

8` ( 15 - cusecs ) rS ( 100 - cusecs ) twGif:|Sdwl:a]rmif:> Discharge tm: a\ay:\moDtwGif: 

îudrfa\rnfrû wdkif:wm\efvdktyfygoenf:` 

9` a\pD:óSKef:tm: azmh (Float) ]zifhwdkif:wm\mwGif (500 – cusecs) óSifhtxuf|Sd wl:a]rmif:twGuf 

wdkif:wm\rnfh tvsm: ( length of run ) tm:rnfrûxm:oifhoenf:` 

10` Discharge Register ]yKpk\]cif:>\nf|G<fcsufudk azmf]yyg` Register twGif:a\:oGif:onfh 

Data tm: rnfoltwnf]yKay:\rnfenf:` rnfonfh|Hk:wGifxm:|Sd\rnfenf:` 

11` Discharge Curve (Rating Curve) ]yKvkyf\]cif:> \nf|G<fcsufudkazmf]yyg` 

12`a\ay:\moDwpfck> B-113 yHkpHtm: rnfonfh|Hk:wGiftenf:qHk:óSpfaygif:rnfrû xdef:odrf:xm: 

oifhoenf:` 
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Training Course on Operation  and  Management  of  Canal  Systems          

Based  on  Basic  Irrigation Information For SAE

(20  - 10 - 2003)  to  (24 - 10 - 2003)  

 

Questionnaires 

 

1. By attending this training, it is (A) Many Effective

(B) Effective

  (C) Less Effective

 

2. For your job, these subjects are   (A) Useful 

    (B) Not Useful 

 

3. Level of following subjects are

            High Suitable Low

1. Duties of S.O and S.A.E for Water 

 
      Distribution and Allied Matters 

 
2. Monitoring on Water Use of Canal System  

 
3. Water Management Condition Survey  

 
4. Implementation of O & M Activities 

 
  5. Land Use Ledger System and Irrigation 

 
      Form B - 113 

 
  6. Discharge Observation 

 
  7. Field Observation in Hlegu 

 
 

 

 

 



4. Teaching method is   (A) Good 

 (B) Fair 

    (C) Poor 

 

5. Did you understand the subjects  (A) Yes 

  (B) No 

 

6. Do you want to receive more training (A) Yes 

 (B) No 

 

 

7. Explain the most benefit discussion. 

........................................................................................................................................................

................. 

 ........................................................................................................................................................

................. 

 ........................................................................................................................................................

...............

8. Express any others in brief.

 ........................................................................................................................................................

................. 

 ........................................................................................................................................................

................. 

 ........................................................................................................................................................

................. 
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Training Course on Operation  and  Management  of  Canal  Systems          

Based  on  Basic  Irrigation Information For SAE

 
 

atmufygwdkhudk yGifhvif:pGm a]zqdkyg` rdrdtrnfudk az;]y\ef rvdkyg` 

 

  (}) 
 

 
2` ydkhcsaomtajumif:t\monf rdrdvkyfief:twGuf   (u) toHk:0ifonf` 

    (c) toHk:r0ifyg` 

 

1. Duties of S.O and S.A.E for Water  
 

   Distribution and Allied Matters 
 

2. Monitoring on Water Use of Canal System  
 

3. Water Management Condition Survey  
 

4. Implementation of O & M Activities 
 

5. Land Use Ledger System and Irrigation  
 
    Form B - 113  
6. Discharge Observation 
 
7. Field Observation in Hlegu 
 

 
4` oifwef:ydkhcsrSKenf:pepfrsm:   (u) aumif:onf̀  

 (c)  oifhonf` 

    (}) nHhonf̀   

 

 



5` oifwef:rS ydkhcsaomtajumif:t\mrsm:tay; em:vnfrSK  (u) |dSonf̀  

  (c) r|dSyg` 

 

6` oifwef:rsm:Y xyfrHwufa\mufvdk]cif: (u) |Sdonf̀  

(c) r|Sdyg` 

 

 

7` tusdK:t|SdqHk: aqG:aóG:csuftcsdKhudkazmf]yyg` 

 ......................................................................................................................................................................... 

 ......................................................................................................................................................................... 

 ....................................................................................................................................................................... 

 ........................................................................................................................................................

................. 

 ........................................................................................................................................................

................. 

 ........................................................................................................................................................

................. 

 

 

 

 

 

 

 

 

 



Annex - 1

No. Name Position Experience Nmae of Irrigation Project Canal System State / Division

1 U Maung Maung San SAE (Civil) 9 years & 4 months Kintat Diversion Weir, Wetlet Township Shwebo, Sagaing 

2 U Tun Lwin " 25 years & 6 months Karbo Diversion Weir Shwebo, Sagaing 

3 U Soe Win Naing " 11 months & 8 years Karbo Diversion Weir Ye U, Sagaing 

4 U Thein Aung " 25 years & 6 months Karbo Diversion Weir Ye U, Sagaing 

5 U Hla Tun " 31 years & 9 months North Yama Dam, Pale Township Monywa, Sagaing 

6 U Myat Thu Htay " 8 years & 2 months Monya Township Maintenance Work Monywa, Sagaing 

7 U Mang Lian Khup " 7 years & 1 months Zedi Irrigation , Tamu Township Kalay, Sagaing 

8 U Ye Tint " 25 years & 6 months Cattha Irrigation, Homemalin Township Kalay, Sagaing 

9 U Tin Myint " 8 years & 4 months Sedawgyi Dam, Maddaya Township Mandalay, Mandalay

10 U Tin Win " 35 yeara & 2 months Sedawgyi Weir, Maddaya Township Mandalay, Mandalay

11 U Aung Nay Lin " 6 years & 2 months Nathlwe Weir, Myittha Township Myittha, Mandalay

12 U Win Myint " 25 years & 8 months Kinda Dam, Myittha Township Myittha, Mandalay

13 U Win Zaw Thaung " 7 years & 4 months Thit Son Dam, Yamethin Township Pyinmana, Mandalay

14 U Khin Mg Htay " 29 years & 6 months Sintha Dam, Tatkone Township Pyinmana, Mandalay

15 U Tint Lwin " 8 years & 4 months Zaw Gyi Dam, Kyaukse Township Kyaukse, Mandalay

16 U Tun Tun Win " 1 years Zaw Gyi Dam, Kyaukse Township Kyaukse, Mandalay

17 U Kan Lin Aung " 25 years & 6 months Lin Zin Diversion Weir, Salin Township Minbu, Magway

18 U Kyi Soe " 8 years & 5 months Mezali Diversion Weir, Pwint Phyu Minbu, Magway

Township

19 U Myo Myint " 7 years & 6 months Laydaingzin Irrigation Project, Magway, Magway

Yenanchaung Township

20 U Ba Thaung Tin " 25 years & 6 months Chauk Township Magway, Magway

21 U Saw Win " 13 years Natmauk Dam Project, Myothit Township Magway, Magway

22 U Kyaw Zaw " 19 years Natmauk Dam Project, Myothit Township Magway, Magway

23 U Win Myint Oo " 6 years & 8 months Sin Chaung Dam Project, Yesagyo Pakokku, Magway

Township

24 U Thein Myint Soe " 8 years & 4 months Wun Chaung Dam, Seikphyu Township Pakokku, Magway

25 U Tin Aung " 29 years & 5 months Pyinpongyi Dam, Daik U Township Bago, Bago

26 U Thein Htay " 8 years & 4 months Baw Ni Dam, Daik U Township Bago, Bago

27 U Bo Ni " 33 years & 9 months Ya tho Dam, Oaktwin Township Taungoo, Bago

28 U Kan Shwe " 29 years & 5 months Nga Mwe Dam, Zeyawadi Township Taungoo, Bago

29 U Tun Kyaw " 29 years & 7 months Swa Dam, Yatarshay Township Taungoo, Bago

30 U Win Maw Oo " 17 years & 3 months Northnawin Dam, Paungde Township Pyay, Bago

31 U Kin Maung Htwe " 18 years Northnawin Dam, Paungde Township Pyay, Bago

32 U Thein Shwe " 25 years & 6 months Northnawin Dam, Paungde Township Pyay, Bago

33 U Khin Myint " 9 years Taung Nyo Dam, Tharyawady Township Tharyawady, Bago

34 U Myint Soe " 31 years & 11 months Flood Protection Embankment, Tharyawady, Bago

Tharyawady Township

35 U Than Oo " 25 years & 6 months Ayarwaddy Floot Protection Embankment Tharyarwaddy, Bago

36 U Kyaw Kyaw Oo " 10 years & 5 months Ngamoeyeik Dam Project, Hlegu Yangon, Yangon

Township

37 U Chit Bwe " 33 years Ngamoeyeik Dam Project, Hlegu Yangon, Yangon

Township

38 U Kyaw Tin Than " 9 months Tabuhla Dam Project, Taikgyi Township Taikgyi, Yangon

39 U Se Maung " 9 years & 6 months Ban Bwe Gone Dam, Kyauk Tan Township Thanlyin, Yangon

40 U Win Khin " 8 years & 2 months Moe Byal Dam, Loikaw Township Loikaw, Kayah State

41 U Aung Naing " 6 years & 4 months Shwe Nut Taung Dam, Mawlamyine Mawlamyine, Mon State

Township

42 U Aye Han " 16 years & 11 months Waba Dam Project, Thaton Township Thaton, Mon State

43 U Thu Ra " 25 years & 6 months Washaung Weir, Waingmaw Toanship Myitkyina, Kachin State

44 U Tun Win " 20 years & 9 months Nankathu Dam Project, Ingapu Toanship Hinthata, Ayarwaddy

List of Training Participants



No. Name of Participants Pre Test Marks Evaluation Test Marks Effectiveness in Times

1 U Maung Maung San 21 29 1.4

2 U Tun Lwin 19 34 1.8

3 U Soe Win Naing 13 19 1.5

4 U Thein Aung 9 21 2.3

5 U Hla Tun 12 16 1.3

6 U Myat Thu Htay 10 11 1.1

7 U Mang Lian Khup 13 34 2.6

8 U Ye Tint 10 36 3.6

9 U Tin Myint 14 33 2.4

10 U Tin Win 16 20 1.3

11 U Aung Nay Lin 13 33 2.5

12 U Win Myint 14 34 2.4

13 U Win Zaw Thaung 11 28 2.5

14 U Khin Mg Htay 20 34 1.7

15 U Tint Lwin 13 31 2.4

16 U Tun Tun Win 13 31 2.4

17 U Kan Lin Aung 18 28 1.6

18 U Kyi Soe 10 32 3.2

19 U Myo Myint 5 34 6.8

20 U Ba Thaung Tin 6 30 5.0

21 U Saw Win 11 34 3.1

22 U Kyaw Zaw 17 34 2.0

23 U Win Myint Oo 16 32 2.0

24 U Thein Myint Soe 16 31 1.9

25 U Tin Aung 14 30 2.1

26 U Thein Htay 8 32 4.0

27 U Bo Ni 11 34 3.1

28 U Kan Shwe 9 27 3.0

29 U Tun Kyaw 9 34 3.8

30 U Win Maw Oo 10 34 3.4

31 U Kin Maung Htwe 8 35 4.4

32 U Thein Shwe 10 33 3.3

33 U Khin Myint 5 35 7.0

34 U Myint Soe 4 20 5.0

35 U Than Oo 11 29 2.6

36 U Kyaw Kyaw Oo 17 30 1.8

37 U Chit Bwe 11 26 2.4

38 U Kyaw Tin Than 13 36 2.8

39 U Se Maung 9 33 3.7

40 U Win Khin 11 27 2.5

41 U Aung Naing 12 28 2.3

42 U Aye Han 16 31 1.9

43 U Thu Ra 12 33 2.8

44 U Tun Win 5 28 5.6

Note - Full marks are 36 marks.

Annex - 2

Result of Tests



Annex - 1 

Training Course on Effective Use of Irrigation Water for Bingaung and Binthar 

 

(1 - 4 - 2003) 

Questionnaires 

1. By attending this training, it is (A) Many Effective

  (B) Effective

  (C) Less Effective

 
2. For your job, these subjects are   (A) Useful 
    (B) Not Useful 
 

3. Teaching method is   (A) Good 
 (B) Fair 
  (C) Poor 

 
4. Did you understand the subjects  (A) Yes 
  (B) No 
 

5. For good yield of paddy, Systematic water supply is (A) Effective

(B) Less Effective

 (C) Many Effective

 

6. Do you have duty for maintenance of water level gauge and to take recording of water level 

at the specific time. 

 (A) Yes 

 (B) No 

 

7. Do you want to receive more training.  (A) Yes 

 (B) No 

 

8. Do you have duty for water supplying in accord with the instruction of authorized person 

during the irrigation season.   

         (A)    Yes 

(B) No 

 



9. Do you have duty for gate opening and closing according to the rotation system during the 

irrigation season. 

  (A)    Yes 

 (B) No 

 

10. Do you have duty for giving information to the responsible personnel concerning 

 damage (or) deterioration of irrigation facilities. 

 (A) Yes 

 (B) No 

 

11.  Explain the most benefit discussion. 

.................................................................................................................................................................

........ 

 .................................................................................................................................................................

........ 

 .................................................................................................................................................................

......

12. Express any others in brief.

 .................................................................................................................................................................

........ 

 .................................................................................................................................................................

........ 

 .................................................................................................................................................................

........ 
 



qnfa\udktusdK:|SdpGm ay:a0rSKð qdkif\m ynmay: aqG:aóG:yGJ ? vSnf:ul:]rdK h` 

( 1 –  4 –  2003 ) 

 

atmufygwdkhudk yGifhvif:pGm a]zqdkyg` rdrdtrnfudk az;]y\ef rvdkyg` 

 

1` oifwef:wuf\]cif:ajumifh (u) rsm:pGmtusdK:|dSonf̀  

  (c) tusdK:|dSonf` 

  (}) tenf:i<fomtusdK:|dSonf` 

 

2` ydkhcsaomtajumif:t\monf rdrdvkyfief:twGuf   (u) toHk:0ifonf` 

    (c) toHk:r0ifyg` 

 

3` oifwef:ydkhcsrSKenf:pepfrsm:   (u) aumif:onf̀  

 (c)  oifhonf` 

    (}) nHhonf̀   

 

4` oifwef:rS ydkhcsaomtajumif:t\mrsm:tay; em:vnfrSK  (u) |dSonf̀  

  (c) r|dSyg` 

 

5` a\udkpepfwusoGif:]cif:onf pyg:txGufó’ef:wdk:\eftwGuf (u) tusdK:|Sdonf` 

    (c) tenf:i<fomtusdK:|dSygonf` 

    (}) rsm:pGmtusdK|Sdygonf` 

 

6` a\rSwfwdkifrsm:udk xdef:odrf:apmifha|Smuf\efóSifh owfrSwfxm:aomtcsdefwGif  

 a\rSwfwefbdk: rSwf<l\ef rdrdwGifwm0ef   (u) |Sdygonf̀  

(c) r|Sdyg` 

 

7` oifwef:rsm:xyfrHwufa\mufvdk]cif:   (u) |Sdygonf̀  

  (c) r|Sdyg` 

 

8` a\ay:\moDtwGif: wm0ef|SdolrS rdrdóSifhoufqdkifaom a]rmif:tvdkufowfrSwfxm:aom  

 a\rSwftwdkif:ay:a0\ef rdrdwGifwm0ef  (u) |Sdygonf̀  

(c) r|Sdyg` 

 

9` owfrSwfxm:aom a\vSnfh\uftwGif: a\wHcg:rsm:  tzGifhtydwfvkyf\ef rdrdwGifwm0ef 

  (u) |Sdygonf̀  

  (c) r|Sdyg 

 

 



10` a\ay:a]rmif:rsm: ysufpD:]cif:? a\ay:qdkif\m taqmuftODrsm: ysufpD:ygu wm0ef|SdolxH 

 tvsift]reftajumif:jum:\efwm0ef (u) |Sdygonf̀  

  (c) r|Sdyg` 

11` tusdK:t|SdqHk: aqG:aóG:csuftcsKd hudk azmf]yyg` 

 ......................................................................................................................................................................... 

 ......................................................................................................................................................................... 

 ......................................................................................................................................................................... 

12` t]cm:tîuH]yKvdkaom tajumif:t\mrsm:|Sdvûif tusOf:azmf]yyg` 

 ......................................................................................................................................................................... 

 ......................................................................................................................................................................... 

 ......................................................................................................................................................................... 



 

 

 

LECTURE NOTES 
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Question Answer 

Date on Field Survey ( 2003, October 22 )

Location

Name

Address

(1) trSefwu<fa\ay:a0ódkifrSKonf pDrHcsufóSifhtnD ay:a0ódkif

]cif:|Sdr|SdoHk:oyfavhvmygovm: ?

(2) |Sdygu rnfonfhtcsuftvufrsm:udk rnfodkð toHk:csIod|Sdyg

ovJ ?

(3) r|Sdygu rnfonfhtcsuftvufrsm:udk rnfodkð toHk:csIod|Sd

ygovJ ?

(4) rnfonfh qnfa]rmif:qdkif\mtcsuftvufrsm:óSifh Data rsm:

udktoHk:]yKygovJ ?

(5) rnfolwdkhu txufygqnfa]rmif:qdkif\mtcsuftvufrsm:udk 

rnfuJhodkhaumuf<lúyD: rnfuhJodkh odrf:qnf:ygov J ?

(6) txufyg tcsuftvufrsm:aumuf<l]cif:óSifh odrf:qnf:]cif:

vkyfief:rsm:udk<Hkjunftm:xm:\ygovm: ?

(7) txufyg vkyfief:rsm:twGuf ]yùemwpfpHkwpf\m|Sdygovm: ?

(8) a]z|Sif:ódkifygovm: ?

(9) rnfodkha]z|Sif:ygovJ ?

(10) rnfodkhaom ]yK]yifrSKrsm: aqmif|GufvdkygovJ ?

(11) ydkrdkaumif:rGefaom oHk:oyfavhvmrSKudk aqmif|Gufódkifygu 

rnfonfhtusdK:aus:Zl:rsm: \|SdódkifygrvJ ?

(4) Field Survey on Water Management Monitoring (                          Irrigation System )



Question Answer 

Date on Field Survey ( 2003, October 22 )

Location

Name

Address

(1) a\toHk:csa\:tzJGhudk rnfonfhtcsdefuzJGðpnf:cJhygovJ ?

v<fjum:a]rmif:udk rnfonfhtcsdefwGif wl:azmfcJhygovJ ?

(2) WUA udk ]yefvnfzJGðpnf:cJh\]cif:rsm:|Sdygovm: ?

|Sdygu rnfonfhtcsdef? rnfonfhtajumif:ajumifh ]yefvnf

zJGðpnf:cJhygovJ ?

(3) W.C wpfck> a\aomuf{\d<mudk rnfodkhowfrSwfygovJ ?

Field Survey by I.D ? Proposal of farmers ?

(4) WUA > acgif:aqmifudkrnfodkha|G:cs<fwifa]rSmufygovJ ?

(5) WUA > wm0efóSifhvkyfydkifcGifhrsm:udkazmf]yyg ?

qnfa\ay:a0\ef pDrHa\:qGJ\mwGif ?

oD:óSHyHkpHowfrSwf\mwGif ?

qnfa\ay:oGif:csdefumv owfrSwf\mwGif ?

a\vSnfhpepfa\:qGJ\mwGif ?

a\ay:oGif:ódkifrSK? \<lódkifrSKqHk:]zwf\mwGif ?

Minor Canal tzGifhtydwf ?
W.C outlet tzGifhtydwf ?

W.C ]yK]yifxdef:odrf:]cif: ?
Minor Canal ]yK]yifxdef:odrf:]cif: ?

(6) WUA acgif:qmif>wm0efudkazmf]yyg ?

W.C ]yK]yifxdef:odrf:]cif: ?

oGif:tm:pkrsm:]zefha0toHk:]yK]cif: ?

(7) tzJGð0iftm:vHk:> rdrdvkyfief:wm0efrsm:udk em:vnfvufcHrSK|Sd

r|Sd??

(5) Field Survey on activities and function of Water Users Association  (Irrigation System )



Question Answer 

Date on Field Survey ( 2003, October 22 )

(5) Field Survey on activities and function of Water Users Association  (Irrigation System )

(8) oifhtae]zifh TpDrHudef:|Sd WUA >vkyfief:rsm:tay;<Hkjunf

tm:xm:ódkifygovm: ?
tm:xm:ódkifonf`

tb<fajumifh ?                      

rnfonfwdkhudk ?

]yùemtrsdK:trnf ?

tm:rxm:ódkifyg`

tb<fajumifh ?                      

rnfonfwdkhudk ?

]yùemtrsdK:trnf ?

(9) v<form:wpfOD:> v<fuGufwGif a]r]yifa\ / atmifa\ 

ponf]zifhvHkavmufrSK|SdúyD:]zpfr]zpf rnfodkhqHk:]zwfygoenf: ?

]ynfhpHkúyD:u rnfodkhaqmif|Gufygoenf: ?
r\|Sdygurnfodkhaqmif|Gufygoenf: ?

(10) W.C wpfck>a]r]yifa\ / atmifa\ ponf]zifhvHkavmufrSK|Sd

úyD:]zpfr]zpfudkrnfodkhqHk:]zwfygoenf: ?
]ynfhpHkúyD:u rnfodkhaqmif|Gufygoenf: ?
r]ynfhpHkao:ygurnfodkhaqmif|Gufygoenf: ?

(11) a\rvHkavmufrSK îuHKvmygurnfodkha]z|Sif:aqmif|Gufoenf: ?

a\ay:a0]cif:vkyfief:rpwifrDS ?

a\ay:a0aepOftwGif: ?

(12) WUA tae]zifh I.D (or) taxGaxGtkyfcsKyfa\:Xmersm:óSifh

 rnfodkhqufoG<faqmif|Gufoenf: ?
Oyrm/ Minor canal tzGifhtydwf

         W.C Intake tzGifhtydwf

(13) WUA twGuf owfrSwfxm:aom Oya' (odkhr[kwf) enf:Oya'

rsm:|Sdygovm: ?

(14) úrdKðe<ftmEmydkiftzJGðtpnf:rsm:óSifh rnfonfhudpPrsm:twGuf 

rnfodkh?rnfyHkqufoG<faqmif|GufúyD: rnfonfh Out Puts 

(qHk:]zwfcsuf/taxmuftyHh) rsm:\|Sdygoenf: ?































 



Water User Group

( Water User Group )
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Name of the Project :      Ngamoeyeik Irrigation Project Office :    Hlegu Maintenance Office

Township :      Hlegu Irrigation Season :    2002-2003 Summer Paddy

Division :      Yangon Date of Report :    7.7.2003 / 7.7.2004

Main Facility    
Terminal 

Facility
Main Facility

Terminal 

Facility
Main Facility

Terminal 

Facility
Main Facility

Terminal 

Facility

1 2 3 13 14 15 16 17 18 19 20 21

1
Main 

Canal
M1

2
Right 

Canal
R1

3

Left 

Canal 

U/S

L1

4

Left 

Canal 

D/S

L2

(1) L2 Area 

have to share 

water 

Irrigation 

water to LD1 

Area

Water 

storage 

(or) over 

duty of L2 

Area.

Table to Monitor Irrigation Projects

Name 

of 

canal

Sr.

No.

Discharge 

measuring 

point

Remark

Existing Problem of 

difference in Mean Duty (11) 

and (12)

Proposed and planned 

countermeasure for 

improvement

Evaluation of 

countermeasure for 

improvement

Implemented 

countermeasure



Name of the Project :      Ngamoeyeik Irrigation Project Office :    Hlegu Maintenance Office

Township :      Hlegu Irrigation Season :    2002-2003 Summer Paddy

Division :      Yangon Date of Report :    7.7.2003 / 7.7.2004

Main Facility    
Terminal 

Facility
Main Facility

Terminal 

Facility
Main Facility

Terminal 

Facility
Main Facility

Terminal 

Facility

1 2 3 13 14 15 16 17 18 19 20 21

Table to Monitor Irrigation Projects

Name 

of 

canal

Sr.

No.

Discharge 

measuring 

point

Remark

Existing Problem of 

difference in Mean Duty (11) 

and (12)

Proposed and planned 

countermeasure for 

improvement

Evaluation of 

countermeasure for 

improvement

Implemented 

countermeasure

5

Left 

Canal 

DY-2

LD1

(1) Bottle 

Neck at Road 

Crossing at 

RD-0000

(1) Field 

Channels are 

not used.

(1) Special 

Repair of 

Road 

Crossing.

(1) Farmers' 

Trainings on 

How to use 

Field 

Channels.

(1) S/R of 

Road Crossing 

according to 

Design 

Discharge.

(1) 5 Times of 

Farmers' 

Training are 

conducted.

Total 

Discharge of 

col (5) is 

increased.

Farmers use 

the Field 

Channels.

Mean 

Duty to 

become 70 

acres/cuse

c.

(2) Left canal 

DY-2 area 

took water 

from L2 area.

(2) Farm plots 

are not so 

levelled.

(2) To install 

pipe out let 

according to 

water 

requirement.

(2) Pipe 

outlets are 

installed.

(3) Farmers 

use private 

syphon up to 1' 

Ø  from 

canals.

(3) Farmers 

need to follow 

rotation.



Name of the Project :      Ngamoeyeik Irrigation Project Office :    Hlegu Maintenance Office

Township :      Hlegu Irrigation Season :    2002-2003 Summer Paddy

Division :      Yangon Date of Report :    7.7.2003 / 7.7.2004

Main Facility    
Terminal 

Facility
Main Facility

Terminal 

Facility
Main Facility

Terminal 

Facility
Main Facility

Terminal 

Facility

1 2 3 13 14 15 16 17 18 19 20 21

Table to Monitor Irrigation Projects

Name 

of 

canal

Sr.

No.

Discharge 

measuring 

point

Remark

Existing Problem of 

difference in Mean Duty (11) 

and (12)

Proposed and planned 

countermeasure for 

improvement

Evaluation of 

countermeasure for 

improvement

Implemented 

countermeasure

(4) Cleaning 

of weeds are 

weak.

6 DO-2
D/S of     

DO-2 H/R

7 DM-4
D/S of    

DM-4 H/R

8
DM-4 

A2

D/S of         

DM-4A2 H/R



  

Guidance of Irrigation Area Data Storage System and  

Land Use Ledger System 

 

 

I. Guidance of Irrigation Area Data Storage System 
  

 The irrigation area data collection and keeping condition are very poor and the storing 

system is fairly different among the maintenance offices. The maintenance office has been used 

Irrigation form B-113 for collection and keeping of irrigation area data. But they could not collect 

and keep the basic data such as SLRD Form-46 and irrigable kwin map completely for checking 

of accuracy and reliability collected irrigation area data. Even though most of Maintenance office 

prepare the irrigation area data as “water course wise”, the accuracy of collected data is not 

reliable because of weakness in collection of basic register data and impracticable of irrigation 

boundary classification in the field.  

 

 The objective of this guidance is to establish a systematic data storage system in 

maintenance office and to upgrade the quality of irrigation area data as well. 

 

(1) Definition of Technical Terms 

 (a) Irrigation area data 

The term of irrigation area data is a common definition of area data concerned for 

irrigation purpose such as command area, effective area, irrigable area and irrigated area . 

In this guidance it is referred only for irrigable and irrigated area. 

 

 (b) Irrigable area 

The irrigable area of a project is defined as the area can be irrigated or cultivable 

commanded area. It includes all lands where cultivation is possible by irrigation. The 

irrigable area is classified in two kinds as “plan” and “actual(confirmed)” irrigable area. 

 

 (c) Plan irrigable area 

It is calculated by the designer during formulation of the irrigation project. The 

plan irrigable area is depending on the available water resources, cropping pattern which is 

suggested for the project area, the topographic condition and also based on the canal 

system. 

 

 (d) Actual ( confirmed ) irrigable area 

The actual irrigable area is the area which can be irrigated actually and confirmed 

by Maintenance Office and Settlement and Land Records Department (SLRD) after the 

project completion. It is normally less than the plan irrigable area. The Maintenance Office 



  

and SLRD resurveyed the actual irrigable area based on the present water resources 

condition, land utilization and other reasons such as development of town settlement, 

construction of new roads, extension of the village area and etc. 

 

 (e) Irrigated area 

The irrigated area is defined as the area within the irrigable area which is actually 

irrigated for the season. The Maintenance Office should survey the irrigated area by using 

reference materials such as irrigable area kwin map and Form-46 with cooperation of 

SLRD for all variety of crops cultivated by means of irrigation system. 

 

 (f) Register data 

The necessary data concerning for checking and collection of irrigation area data 

is defined as register data. They are Irrigation Form B-113, SLRD Form-46, 1 A Form, 1 B 

Form and Survey Form-4 and etc.  

 

 (g) Kwin map  

Map showing the field plot number, holding number, Kwin number, location and 

soil type classification is called kwin map. Most of kwin maps were established since 

1895-96 and managed by SLRD. SLRD resurveyed and improved the kwin map when the 

actual ground condition is quite different with the information mentioned on kwin map. 

 

 (h) Irrigable area kwin map 

Irrigable area kwin map means the kwin map with complete information 

concerning for collection and checking of the irrigable area data. These information are 

canal alignment, irrigation boundary, the holding area boundary and the boundary of the 

area not exercised as irrigable area such as village area, ponds and inundation area, high 

land area and etc. 

 

 (i)  Irrigation boundary  

The demarcated line of the irrigation supply within two adjacent canal system is 

called irrigation boundary. The classification of boundary line should be set as detail as it 

can be clear in field. Clarification boundary is base on the canal system and general 

classification is mentioned as follows. 

 1.  Water course ( WC ) wise boundary 

 2.  Minor wise boundary 

 3.  DY canal wise boundary 

 4. Direct outlet ( MC direct ) wise boundary 



  

If the classification of water course wise boundary is not in the field, it can be 

omitted and could be started from the minor canal wise classification. For the irrigation 

area take the water directly from main canal, it is also needed to classify the irrigation 

boundary as direct outlet ( MC direct ) wise. 

 

 (j) Canal alignment  

Canal alignment means the line demarcated on the kwin map which is represent 

for each irrigation supply canal. 

  

 (2) Necessary Storing Data for Irrigation Area 

 

Reference information for irrigation system is mainly based on Kwin map, Form-46 

and B-113 which are important to be prepared for monitoring of irrigation area data. 

   Sample formats for each information are also attached in Tables. 

  

Reference Information Description  
Responsible 

Office 

Relation with IIM 

activity 

7.2. Irrigation System    

 Kwin map Map having its  SLRD - Reference for 

 (Basic or Plain map ) own boundary and     Monitoring 

  showing plot     (LULS) 

  number, plot   

  boundary and holding   

  number   

     

 Form-46 Register  for Crops  SLRD - Reference for 

  cultivated and Revenue     Monitoring 

  ( Also known as     (LULS) 

  Register – 2 )   

     

 B-113 Register of Irrigat- Maintenance - Reference for 

  ion by Watercourse Office    Monitoring 

  and outlets     (LULS) 

     

 

 Table-7.3 Reference Information  for Irrigation System 

 

 (a) Kwin Maps 

Kwin map is a reference for processing of irrigation area data and will be used as 

a basic material for making of irrigable area kwin map. Plain kwin map i.e basic map is 

originally prepared by Settlement and Land Records Department (SLRD) and kept in hard 

copy. It shows only Kwin No, Holding No, plot number and plot boundary. 



  

It is necessary to check the total number of kwin maps to cover the whole irrigable 

area and the following points should be checked on each kwin map carefully. 

 

 (i) Kwin Number 

The number of kwin map is fixed and never changed and mostly mentioned on 

the right top of kwin map.  

  

 (ii) Holding Number 

Holding number must be mentioned clearly on Kwin map and total number of 

holding can be checked with Form-46 which is also prepared by SLRD. 

 

 (iii) Plot Number 

It can also be checked with plot number mentioned in Form-46. 

 

Then maintenance office has to make holder boundary, holder  and if possible 

villagetract boundary on these maps. Then canal alignment has to be drawn on these 

completed maps to guess irrigable boundary of each canal more precisely.And also 

Kwin map showing irrigation boundary is very important and necessary for making 

form B-113 ( Register of Irrigation by Watercourse and Outlets) prepared by 

maintenance office so as to monitor irrigation condition. So it should be stored and 

kept well and needs to be upgraded yearly. 

 

 (b) Form-46 

Form-46 is a kind of cultivation register data and one of the register forms 

prepared by SLRD. It is the table-form showing mainly holding number, holder name, plot 

number and plot area. Form-46 have to be revised when the irrigation area of each plot is 

changed in the field. It is also useful for making form B-113 through which actual 

irrigation plot area can be confirmed. 

 

It needs to ensure that total number of Form-46 have to cover the whole irrigation 

area and it is same as the total number of Kwin map. And the following points should be 

ckecked carefully by using Kwin map. 

 

 (i) Kwin Map Number 

Form-46 is compiled and kept in Kwin number wise and Kwin number is mostly 

mentioned on the first page (cover) of Form-46. 

 

 

 

 



  

 (ii) Holding Number 

The holding number must be mentioned clearly in Form-46 and should be 

checked with Kwin map. 

 

 (iii) Plot Number 

Plot number in Form-46 must be same as that of on Kwin map. 

 

 (iv) Plot Area 

Plot area must be recorded acturately into the form and SLRD must ensure the 

actual plot area on ground. 

So Form-46 should be prepared or upgraded yearly by concerned office. And 

maintenance office (I.D) should try to get all Form-46 covering the whole irrigation 

area. 

 

 ( c ) Irrigation Form B-113 

Irrigation Form B-113 (Register of Irrigation by Watercourse and Outlets) is an 

important irrigation register data prepared by maintenance office(I.D). It mainly mentions 

irrgated area of  each watercourse for the irrigation  canal system. C.I and A.C.I of 

maintenance office are responsible to prepare B-113 for each irrigation season based on 

complete Kwin maps on which canal alignments and their irrigation boundaries are 

drawn. And C.I and A.C.I need to check the actual ground condition if possible. 

For identification of irrigated area boundary and counting of irrigated area, 

maintenance office has to cooperate with SLRD. It plays a vital role to consider extension 

of irrgated area and analyze the water utilization data. Counting of irrigated area is very 

important to prepare the weekly irrigation progress and B-113 which depends on Kwin 

maps and Form-46  that are made by SLRD. 

First maintenance office has to request for delivering the Kwin map from SLRD. 

And it is necessary to demarcate canal alignment, holding area boundary and irrigable 

area boundary especially done by C.I and A.C.I. If it is possible, the identification of 

irrigated area boundary should be based on water course wise to get accurate Form        

B-113. 

Moreover according to departmental instructions B-113 should be preserved in 

assistant director's office (Maintenance) for 10 years. So it should be prepared properly 

and stored well for each irrigation season so that actual irrigation condition can be 

monitored by knowing actual irrigated area of each watercourse of the irrigation system. 

 

 

 



  

II. Land Use Ledger System 

 (a) Introduction 

Irrigation area data is very important in planing, design, construction and operation 

stages of the irrigation schemes for the project areas and accuracy, reliability and consistency 

are esential to be a reliable data. If the irrigation area data can not be maintained well in each 

project, overall data will also be no value for monitoring of present condition and future 

planning. 

Moreover, although the Maintenance Office reported the irrigation area data as canal 

wise or by other classification, there is no reference materials such as kwin map and Form-46 

for checking of the accuracy and reliability of the reported data. On the other hand, the 

effective irrigation water distribution also depends on the quality of irrigation area data and it 

is necessary to get the accurate data as well. 

Irrigation Information Management Section, one of the five technical sections of ITC 

project ( Phase – II ), has a major activity of study on moniotoring and storage system of 

irrigation information. So IIM section first collected the reference data used in irrigation such 

as Kwin maps, F-46, B-113 and progress of irrigation during the wole season and so on. 

To know the present condition of irrigation area data storage system in mintenance 

office and develop the proper storage system ( Database System ), IIM section conducted field 

observation to the concerned irrigation projects and had a discussion with the staff of 

maintenance office. Then IIM section has considered the expected outputs and required input 

data and developed the Land Use Ledger System ( LULS ) with the cooperation of System 

Development section. 

 

 (b) Objective 

The objective of formation of Land Use Ledger System is to establish the systematic 

storage system of irrigation area data through which irrigated area data can be checked and 

monitored accurately with several kinds of format avoiding human error. 

 

 (c) Formation of LULS (Method) 

The creation of data base system (LULS) is firstly based on the old data base system 

(BIAD Form) introduced by Irrigation Engineering Section during phase I period and then has 

been modified and developed by Irrigation Information Management Section during phase II 

period as a trial of improved storage system. 

Thus, Irrigation Information Management Section took to the initiative in the 

necessary data format for the development of data base system and has prepared two kinds of 

data as follows. 

 1. Input Data 

 2. Output Data and its formats 



  

 

After consideration of data formats, frequent discussions were made between 

Irrigation Information Management and System Development Sections. According to the 

results of discussions, formats had been modified again and again. After that appropriate 

formats were fixed and data base system was developed. This system is created by System 

Development Section based on Microsoft Access 2000. The detail explanation of this system 

is described in "Operation Manual" attached as an Appendix. 

 

 

 

 

 

 

 

 

 

 



  

Flow Chart of Preparation of LULS 

LULS = Land Use Ledger System 

  

Study of old system (BIAD) & Modification 

of it as LULS 

Data Collection and Study of them 

(F-46, Kwin maps, B-113, progress of irrigation) 

Consideration & Preparation of out formats and 

input data for the system 

Discussion between Irrigation Information 

Management Section and System Development 

Section 

Creation of Database System 
( System Development  

  Section ) 

Modification of Formats and System 

Test Run of the System 

( Inputting Intensive  

  & Extensive Area  

  Data of Ngamoeyeik  

  Project ) 

Check of Output Data and finalization of the 

system 

( Phase - I Period ) 



  

(d) Input Data 

When data collection was over checking and studying of them proceeded and reference for 

input data for LULS was considered and confirmed as follows: 

 

Sr.No. 
Reference 

Information 
Necessary Data for Input 

Source (or) 

Responsible Office 
Remark 

(1) (2) (3) (4) (5) 

1. Kwin maps - Canal Alignment SLRD and Before Irrigation 

  - Irrigable Areas Boundary Maintenance Office Season 

    ( Just to check )   

    

2. Form-46 - Village Tract Name, Kwin No,  SLRD Before Irrigation 

    Holder Name, Holder No., Plot No,   Season 

    and Plot Area.   

     

3. B-113 - Canal No, W.C No, Direction of W.C, Maintenance Office Before Irrigation  

     Plot wise Irrigable Area  of each W.C  Season 

     

4. Progress of - Plot wise irrigated area Maintenance Office During and After 

 Irrigation - Date of Irrigation  Irrigation Season 

        

 

Table – 7.7 

All of data mentioned in column (3) are needed to input except Sr. No. (1) which is necessary 

only for checking input data. However number of input data depends on required output which users 

need.  

 

 (e) Output data and its format 

There are altogether (10) number of output formats as follows. 

 (1) Basic Irrigation Area Data Form (1) 

 (2) Basic Irrigation Area Data Form  (2) 

 (3) Basic Irrigation Area Data Form  (3) 

 (4) Basic Irrigation Area Data Form (4) 

 (5) Basic Irrigation Area Data Form (5) 

 (6) Basic Irrigation Area Data Form (6) 

 (7) Basic Irrigation Area Data Form (7) 

 (8) Basic Irrigation Area Data Form (8) 

 (9) Weekly Progress Area Data Form (1) 

 (10) Weekly Progress Area Data Form (2) 

Detail description for each output of LULS is also attached. 



  

 

 (f) Advantages of LULS 

Noticeble advantages of LULS are as follows. 

 (1) Proper reports 

 (2) Monitoring and Evaluation of Irrigation Water Utilization 

 (3) To monitor changes of Irrigable and Irrigated Area 

 (4) Assistance for collecting water tax by easily knowing plot wise irrigated area 

 (5) Reference Data for Water Distribution Plan 

 (6) Digital Data in PC for long lasting storage 

 



Township Village Tract Kwin No. Main Canal Branch Canal DY Canal DM/DO/MR Canal Watercourse No. Until(Date)

1 Basic Irrigation Area Data - Plot wise irrigation area x

Form (1)   data by each holder for

  each watercourse

2 Basic Irrigation Area Data - Holder wise irrigation x

Form (2)   area data for each water-

  course

3 Basic Irrigation Area Data - Minor canal wise irrigat- x x x x x

Form (3)   ion area data for each 

  Kwin number

4 Basic Irrigation Area Data - Watercourse wise x x x x x

Form (4)   irrigation area data by

  Kwin No. for each DM/

  DO/MR canal

5 Basic Irrigation Area Data - Kwin wise irrigation area x x x x x x

Form (5)   data by minor canal for 

  each DY-canal

6 Basic Irrigation Area Data - DY wise irrigation area x x x x x x x

Form (6)   data by Kwin No. for 

  each Branch Canal

       - Selected

 x   - Non selected

Description for Each Output of Land Use Ledger System

Items to be selected
Sr.No Name of Output Description



Township Village Tract Kwin No. Main Canal Branch Canal DY Canal DM/DO/MR Canal Watercourse No. Until(Date)

Description for Each Output of Land Use Ledger System

Items to be selected
Sr.No Name of Output Description

7 Basic Irrigation Area Data - Kwin wise irrigation data x x x x x x x

Form (7)   for each village tract

8 Basic Irrigation Area Data - Village Tract wise x x x x x x x x

Form (8)   irrigation area data for 

  each township

9 Weekly Progress Area - Minor canal wise irrigat- x x x x x

Data Form (1)   ion data for each DY- 

  canal until specified date

10 Weekly Progress Area - Kwin wise irrigation data x x x x x x

Data Form (2)   for each village tract

  until specified date

      - Selected

 x   - Non selected

It needs to choose only the information marked with "   " concerning with each name of output which is required to get.



Stream Flow 

Stream flow measurement 

Stream flow measurement can be done by: 

1. Direct determination of stream discharge 

(a) Area-velocity method 

(b) Salt-concentration (or tracer) method 

(c) Electromagnetic and ultrasonic method 

(d) Moving-boat method 

2. Indirect determination of stream discharge 

(a) Hydraulic structures, such as, weir flumes, gated structures, and 

(b) Slope-area method. 

Because of difficulty to make a direct, continuous measurement of the discharge in a 

stream but relatively simple to obtain a continuous record of stage (water-surface elevation) 

the primary field data gathered at most stream flow measurement stations are river stage. This 

approach is satisfactory only if there an adequate correlation between stage and discharge. 

 

Discharge 

 The stage record is transformed to a discharge record by calibration. Since the control 

rarely has a regular shape for which discharge can be computed, calibration is accomplished 

by relating field measurements of discharge with the simultaneous river stage. Except in 

special situations, the discharge at a section is derived from point measurements of velocity. 

 

Area-Velocity Method 

In this method, the discharge is determined from the area of cross section and the 

mean velocity. The area of cross section of the river is determined from the profile of the 

river bed obtained by sounding. The river cross section is divided in to a suitable number of 

vertical segments (or strips). Generally, 15 to 25 segments are taken. The total discharge in 

the river is computed as the sum of the discharges in various segments. The discharge in each 

segment is equal to the area of the segment multiplied by the mean velocity of flow. There 

are two methods of determining the discharge. 

1. Mid-section method 

2. Mean-section method 

 

 

 



d1 + d2 

    2 

V1 + V2 

    2 

0 3 6 9 12 15 18 21 24 27 

 b 

STRIP 

VELOCITY AND 

DEPTH SECTIONS VERTICALS 

VERTICALS 

STRIP 
VELOCITY AND 
DEPTH SECTIONS 

3 

6 

9 

12 

18 

15 

21 

24 

1. Mid-section method 

 

 

Figure 1 

In this method, the area of cross-section is divided into several segments, and the 

mean velocity (Vm) is measured on a vertical line in the middle of the segment. The mean 

depth of the segment is also taken at the middle of the segment. If b is the width of the 

segment and dm is the mean depth, the discharge in the segment is given by 

Q = (b dm) Vm 

where  Vm  is the mean velocity along middle line of the segment. 

Total discharge  Q =  Q 

 The discharge in the end two triangular strips is usually neglected. However, for 

greater accuracy the discharge in these triangular strips should also be calculated by 

measuring the depth and velocity at the centroids of these strips. 

 

2. Mean-section method 

Figure 2 

 In this method, the segment is taken between two vertical line on which the velocity 

and depth are measured (fig. 2). The velocity in the segment is taken as the average of the 

mean velocities V1 and V2 determined at the two adjacent verticals. Similarly, the depth is 

also taken as the average of two depths d1 and d2. Thus the discharge in the segment is given 

by 

Q = b                      

 

Total discharge  Q =  Q 

This method is slightly more accurate than the mid-section method. 



Determination of velocity (V) 

 For the measurement of discharge, the mean velocity (V) is required at various 

vertical lines as discussed above. The following methods are commonly used. 

1. Float method 

2. Current meter method 

 

Determination of the mean velocity (V) 

The current meter gives the velocity (v) at a point. For determination of the discharge 

in the river the mean velocity (V) along a vertical line is required. The mean velocity at any 

vertical line of shallow river occurs at a point at a depth of 0.6 d from the free surface, where 

"d" is the depth of water. However for deep rivers, the mean velocity is usually taken as the 

arithmetic average of the velocities measured at depths of 0.2 d and 0.8 d from the free 

surface. This later method is known as two-point method. 

 

Example 

Using mid-section method, compute the stream flow for the measurement data below. 

Take the meter rating as V = a + b N with a = 0.1 and b = 2.2 for V in ft/sec. 

 

Distance from bank (ft) Depth Meter depth Revolutions Time (sec) 

 2 1 0.6 10 50 

 4 3.5 2.8 22 55 

   0.7 35 52 

 6 5.2 4.2 28 53 

   1.0 40 58 

 9 6.3 5.0 32 58 

   1.3 45 60 

 11 4.4 3.5 28 45 

   0.9 33 46 

 13 2.2 1.3 22 50 

 15 0.8 0.5 12 49 

 17 0 
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Solution 

 

Distance 

(ft) 

Width 

(ft) 

Depth 

(ft) 

Meter 

depth 

(ft) 

Rev; 
Time 

(sec) 

Velocity (ft/s) 

Area 

(ft2) 

Discharge 

(ft3/sec) 
At point 

Mean in 

vertical 

2 2 1 0.6 10 50 0.54 0.54 2 1.08 

4 2 3.5 2.8 22 55 0.98 1.28 7 8.96 

   0.7 35 52 1.58    

6 2.5 5.2 4.2 28 53 1.26 1.44 13 18.72 

   1.0 40 58 1.62    

9 2.5 6.3 5.0 32 58 1.31 1.53 15.75 24.10 

   1.3 45 60 1.75    

11 2 4.4 3.5 28 45 1.47 1.58 8.8 13.90 

   0.9 33 46 1.68    

13 2 2.2 1.3 22 50 1.07 1.07 4.4 4.71 

15 2 0.8 0.5 12 49  0.64 0.64 1.6 1.02 

 ∑ 72.5 

... Stream flow = 72.5 ft3/sec 

 

Stage – Discharge Relations ( Rating Curve ) 

Periodic measurement of flow and simultaneous stage observations provide data for a 

calibration curve called a rating curve or stage – discharge relation. For most stations, a 

simple plot of stage ( versus ) discharge is satisfactory. Such a curve is approximately 

parabolic but may show some irregularities if the control changes within the range of flow or 

if the cross section is irregular.  
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Extension of rating curve 

(a) Logarithmic method 

There is no completely satisfactory method for extrapolating a rating curve beyond 

the highest measured discharge. The equation to the rating curve is assumed as 

 

 

  

 where, q = discharge 

  g = stage ( gauge height ) 

  a.b.k = station constants 

 

Plot q Versus ( g – a ) on semi-log paper and trying various values of "a" until a 

straight line results. 
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(b)                Method 

 

Another method of extending rating curve is based on the Chezy formula, q =   

 where c =  roughness coefficient 

  s = slope of the energy line 

 A = cross sectional area 

R = hydraulic radius  =              

 

If           is assumed to be constant for the station and D, the mean depth, is substituted 

for R the hydraulic radius we have 

 

q = k           , where k =   

 

known value of q and           are plotted on a graph and usually define something close to a 

straight line which can be extended. Values of          for stages above the existing stages can 

be obtained by field measurement and use with the extended curve to estimate of q. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INSTRUCTIONS  FOR  TAKING  DISCHARGE  OBSERVATIONS 
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1.  APPLICABILITY - These instructions are intended primarily for discharge observations 

on artificial channels but they may be followed for natural streams up to about 100 feet 

wide. For larger streams the procedure will be modified to suit the particular case. 

   

2.  METHOD. – Observations should be taken by one of the following four methods. 

 ( i ) by observing the surface velocity in the centre of the channel. 

 ( ii ) by observing the mean velocity in the centre of the channel by means of a rod. 

 ( iii) by dividing the channel into a number of imaginary sections and observing the 

surface velocity in the centre of each section. 

 ( iv ) by dividing the channel in a number of imaginary sections and observing the mean 

velocity for each section by means of rods. 

 

3. SUITABILITY. – Method (i) is suitable for small channels up to about 5 cusecs and 

may also be used for quick approximations for large channels. It is not an accurate 

method. 

 Method (ii) is suitable for channels of not more than 5 feet bed width or for quick 

approximations for larger channels. The bed of the channel must be reasonably even. 

 Method (iii) if suitable for large channels only if the bed is too uneven to use rods or is 

the latter are not available. 

 Method (iv) should be used wherever possible to obtain accurate discharge s on channels 

of more than about 10 cusecs. It is the most accurate of the four methods. 

 

4. FREQUENCY OF OBSERVATIONS. – The Executive Engineer will specify the 

intervals at which regular observations should be taken for all channels in his charge. 

Ordinarily the following guiding principle should be followed. 

  Channel of 100 cusecs or more … Weekly observations 

  Channel from 15 to 100 cusecs … twice a month 

  Channel under 15 cusecs … once a month 

 

5. SITE. – The discharge site should be on a straight reach of the channel and, if possible, 

where the cross section is uniform throughout. The berms should be parallel and in good 

order. If necessary, berm trimming should be carried out regularly at the site. Permanent 

pegs should be driven into the berms to make the site where regular observations are 

carried out. On larger channels permanent wires may be set up throughout the season to 

save fixing them for each observation .When observing discharges at the heads of 

channels, the site must be fixed beyond the initial turbulence from the head sluice, but 

above the first outlet if possible. If this is not possible, any outlets about the discharge site 

should NEVER be closed for purposes of the observation as this creates an artificial 

gauge. The outlets must be left open, their discharges observed simultaneously, and added 

to  the discharge of the main channel. 



 

6. GAUGE. – The observer should satisfy himself that gauge is absolutely steady. Normally 

the channel should run at the same gauge for at least three hours before and observation is 

taken, The gauge should be observed both before and after and observation and if there is 

any appreciable variation the observation should be rejected. The channel must not be 

regulated before an observation to bring the gauge to an exact tenth of a foot. The actual 

gauge obtaining must be read as accurately as possible. Ordinarily the nearest 0.05 feet 

can be read, but more accurate readings may be obtainable if the gauge is situated in a 

gauge well. 

 

7. LENGTH OF RUN. – The length of run necessary varies with the velocity and the 

method of timing employed. For artificial channels, using a watch with a second hand or 

a stop watch, the following is a guide: - 

  Channel of 500 cusecs or more … 100 feet 

  Channel from 10 to 500 cusecs … 50 feet 

  Channel of last than 10 cusecs … 25 feet 

  If  the velocity is abnormally high, or if some other less accurate method of timing 

is used, the length of run should be increased. Wires or cords should be stretched across 

the channel at the beginning, middle and end of the run. 

 

8. SOUNDINGS. – Where the channel is divided into sections for observations, soundings 

should be taken at the boundaries of these sections which may or may not be of equal 

width. Inaccuracies of timing mostly occur in the side sections so these are best kept 

reason able narrow, while the centre sections where the bed is fairly flat may be made 

wider. Normally not more than six and not less than three sections should be used. 

Soundings should be taken with a rod graduated in feet and tenths, conspicuously painted 

so that it can be read with ease from the bank. The rod should be provided with a broad 

base to prevent it sinking into the bed when soundings are being taken. It must be held 

perpendicular and the actual water surface recorded, not the top of the wave against the 

upstream face of the rod. 

 



9. FLOATS. – For methods (i) and (iii) surface floats are used. These may be any suitable 

object such as chips of wood or twig which are clearly visible from the bank and are not 

unduly affected by the wind. They should not be so large that the time of crossing the 

starting and finishing lines cannot be observed  accurately. For methods (iii) and (iv) 

teakwood rods 1 inch to 11/2 inches diameter are used. Each Overseer should be provided 

with a set of such rods of various standard lengths suitable for the channels in his section. 

The rods should be weighted at one end with iron so that they float vertically with 0.2 feet 

protruding above the water surface. This portion should be painted white so that it can 

easily be seen. Each rod should be clearly marked with its effective length, i.e., the length 

immersed. Thus a 3 feet rod will  actually be 3.2 feet long but will be marked as 3.0 feet. 

When taking observations the immersed-length of the rod should approximate as closely 

as possible to 0.8 of the mean depth of the section in which it is used, but care needs to be 

taken that the rod does not touch bottom during the run. In the side sections care should 

be taken to remove any earth clods which may have slipped into the water from the 

berms. 

 

10. TIMINGS. – The floats or rods should be put into the stream some feet above the starting 

line of the run so that they will have attained their correct velocity the time they cross the 

line. To avoid ‘ personal error ’ the same observer should taken both the starting and 

finishing times of the run. If the float or rod varies more than a small distance from the 

centre of the section during the run, that timing should be rejected. A stop watch should 

be used if available, when timings should be recorded to the nearest half second. If an 

ordinary seconds watch is used the nearest second should be taken. For methods (i) and 

(ii) five runs should be taken, while for methods (iii) and (iv) three runs are usually 

sufficient. 

 

11. RECORDING OF OBSERVATIONS. – The form shown below with Explanatory 

Notes is printed in book form. A book should be maintained by every Sectional Overseer. 

Observations should be recorded in duplicate in this book and the duplicates submitted to 

the Sub-divisional Officer at such intervals as may be ordered by the Executive Engineer. 

Fro this purpose the duplicate sheets in the book are perforated at the edge to allow them 

to be torn out. 

 

12. ACCURACY. - It is generally recognized that observations by any of the above methods 

can only be relied on to give results accurate within to percent at the best. When 

observing data and calculating the results, this should be borne in mild. It is useless to 

record timings over a 100 foot run to tenths of a second or to calculate a discharge 

approximating 1,000 cusecs to two places of decimals. On the other hand care should be 

taken to ensure correctness of observations and calculations to the degree of accuracy 

required. 

 



INSTRUCTIONS  FOR  THE  MAINTENANCE  OF  DISCHRGE  REGISTER, 

CURVES  AND  TABLES 

 

1. DISCHARGE  REGISTER 

This register is intended to replace the “Report of Discharge Observations”, the use of 

which will be discontinued. The register will be maintained both in the Divisional and Sub-

divisional officers. The object is to condense important discharge data for all channels into a 

near and easily accessible form. Each channel should be allotted a certain number of pages in 

the register, and an index maintained at the beginning of the book. For channels having 

weekly discharge observations one page will suffice for one year’s observations, while two 

year’s observations can go on one page for channels observed fortnightly. Care should be 

taken, having regard to the number of channels in the Division or Sub-division, so to allot 

pages that the available space for each channel will be completed in the same number of 

years. In this way a complete record for a number of years for all channels in the charge will 

be contained in one register that will be recorded permanently in the offices. 

 The procedure to be adopted for compilation of the register is as follows : 

 (a) Each Sectional Over-seer should submit the duplicate copies of the actual 

discharge observations to the Sub-divisional Officer at regular intervals to be specified by the 

Executive Engineer. On receipt the Sub-divisional Officer will compare the results with the 

existing Discharge Tables and check the calculations of any observations he suspects are 

inaccurate. He will then enter the results IN PENCIL in his Discharge Register, taking the 

information from the appropriate columns of the Discharge observation. The column 

headings are all self-explanatory except column 3. This figure viz. “Depth on silt”, is NOT 

the result of a single sounding at a point opposite the gauge-site, but is the “mean depth of 

central section” at the discharge site as recorded in the space on the left side of the Discharge 

observation form underneath the space for soundings. 

 (b) At the beginning of each month the Sub-divisional Officer should submit to the 

Divisional Office all Discharge observations for the previous month with any remarks or 

recommendations as to reliability of any individual observations. In the Divisional Office the 

Draftsman will enter the results IN PENCIL in the Discharge register omitting column 8, and 

put up the Register and Discharge observations to the Executive Engineer who will scrutinize 

the results and calculate the appropriate correction for the month in column 8 having regard 

to the reliability of the individual observations. The Executive Engineer should then approve 

the entries for inking, at the same time ordering any results that are obviously incorrect to be 

omitted. 

 (c) The Executive Engineer should then return the Discharge observations to the Sub-

divisional Office, with any orders for modifications that may be necessary, notifying the 

percentage corrections to Discharge Tables for the month in question. On receipt the Sub-

divisional Officer should complete this register in ink. When this has been done the 

Discharge Observation forms may be destroyed or used for scrap paper. 

(d) A line should be ruled across the page immediately below the last entry for each 

month so that entries for each month are easily picked out. Should a channel be regarded or 

remodeled a lined should be drawn immediately under the last entry pertaining to the old 



channel dimensions and a brief entry giving new zero of gauge, Full Supply Discharge and 

gauge should be made above the first entry pertaining to the new dimensions. 

 

2. DISCHSRGE  CURVES 

The object of plotting a discharge curve is to obtain data for the preparation of a 

reasonably accurate discharge table from which the discharge for any gauge of the channel 

can be obtained. 

The relation between the discharge and depth of flow in a channel can be expressed as 

Q = C.Dn, where Q = cusecs, and D = the actual depth at gauge site which in a scoured 

channel would be greater than the gauge reading and in a silted channel is the depth on silt. C 

is a constant and n is an index, which for irrigation channels of the usual trapezoidal form 

with side slopes approximating ½ to 1 has average value of 5/3. The graph of this equation is a 

curve and to draw it accurately, several values of D are required. If, however, we take the 

logarithms of the factors on each side of the equation we get log Q = n log D + log C, which 

is the equation of a straight line, referred to the axis of log Q and log D. n will be the tangent 

of the angle which the line makes with the log D axis and log C is the intercept on the log Q 

axis. As the equation is a straight-line only two values of D are required to determine it, but 

as a check at least three values should be taken. 

A normal plotting would be as in sketch. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To obtain accuracy the observations of Q should cover depths of flow over a wide 

range. After plotting the log values of D and the corresponding logarithmic values of Q a 

straight line is drawn through the points so obtained and the values of n and C are obtained 

Log Q 
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log C = 1.415 

log Q = n log D + log C 

n  = 
log Q – log C 

Log D 

  = 
2.3241-1.415 

0.5682 

=   1.6 

Log Q  =  n log D + log C 

  = 1.6 log D + 1.415 

 Q  =  26 D1.6 

 

0 



    log Q – log C  
    log D   

    2.3241 – 1.4150  

0.5682   

for the equation as shown in the sketch. By substituting various values of D in the equation 

on a series of corresponding values of Q are thus obtained. Values of the gauge reading are 

then substituted for the values of D and the table completed by interpolation. An example will 

probably make the method clear. Let a channel have 0.3 of silt and three sets of discharge 

observations taken at gauge readings of 1.8, 2.5 and 4.0 gave discharges of 49.7, 91.8 and 

210.9 cusecs. The logarithms of the actual depth D and Q will then be as below. 

 

G ( Gauge Reading ) 1.8 2.5 4.0 

D ( Water depth ) 1.5 2.2 3.7 

Log D    0.1716 0.3424 0.5682 

Log Q    1.6967 1.9628 2.3241 

 

Plotting these values of Log Q and Log D as shown we get three points through which a 

straight line is drawn. 

It will be noted that this line cuts the Log Q axis at 1.415 from the origin which gives 

the value of log C, or C = 26. To get the value of n, which from the equation is                       

n   =                             it is only necessary to take a point on the curve, determine its 

coordinates and substitute in this relation. Thus in our example take point Log D = 0.5682 

and Log Q = 2.3241 (the results of one of the observations), then substituting in the equation 

we get n =                         =  1.6. From which we now obtain the complete equation Log Q = 

1.6 log D + 1.415 or expressed as an exponential equation. Q = 26 D1.6. From this equation 

we can now prepare a discharge table by working out the value of Q for different values of D 

say at 0.5-foot intervals and interpolating for the intermediate depth of flow. 

If logarithmically ruled paper is available, the values of Q and D can be plotted 

thereon direct and this avoids the necessity of having to look up logarithms. The above 

method should be used for the larger cannels carrying about 200 cusecs or more. 

In the case of smaller channels it is usually sufficiently accurate to plot the direct 

relation between the gauge and discharge. It should be remembered that such channels are 

normally runt at or near full supply or not at all. Thus practically all observations will be 

obtained at or near supply unless the channel is specially reduced for observation purposes, 

which is undesirable if it can be avoided. For all practical purposes a  curve which will 

approximate very closely to a straight line through the points at the higher gauges may be 

drawn, and this will curve down rather sharply as the lower gauges are reached cutting the 

gauge axis at a point corresponding to the amount of silt or scour in the cannel. When very 

few observations have been taken the determination of the shape of the curve will be assisted 

if it is remembered that the discharge of an irrigation channel of the usual section at 2/3
rd full 

supply gauge is about one half of full supply. 



The Executive Engineer should use his discretion as to which method should be used 

for any particular channel. 

 

3. DISCHARGE  TABLES 

The data for preparation of discharge tables is obtained as described above. They are 

normally prepared to show differences of tenths of feet of gauge with even feet down the left 

side and decimals across the top. Tables should be prepared on foolscap size sheets, and 

bound into book form. The top half of the sheet will be used for the table itself and the 

bottom half for a “Table Corrections”. This latter table can be prepared for a period of about 

5 or 6 years, the year being written across the top and the month down the left hand side. 

Corrections for each month should be entered as the Executive Engineer fixes them. Should 

discharge observations show a marked and persistent variation from the existing table new 

one should be prepared with the date from which it is to take effect marked on it. A reference 

to the new table should also be made in the Discharge Register. The old table must not be 

destroyed until the working statistics for the period to which it applies have been compiled.  

 

DISCHARGE REGISTER 

 Channel : -Dy. 4 A.B.C. 

 Year : -       1943 

Zero of Gauge 268.89. Designed F.S Gauge 3.8. Designed F.S. Discharge 175 

 

Date 

 

Gauge 
Depth 

on Silt 

Area of 

Section 

Mean 

Velocity 

Discharge Correction 

for Table 

 

Remarks 
Observed Table 

1 2 3 4 5 6 7 8 9 

1-6-43 3.8 3.65 62.8 2.84 178 175   

8-6-43 3.7 3.5 61.2 2.80 171 169   

15-6-43 3.3 3.15 54.3 2.75 149 148 +2% Taken By S.D.O. 

22-6-43 3.8 3.6 63.5 2.90 184 175   

29-6-43 3.8 3.6 62.1 2.83 175 175   

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IINNTTEENNSSIIVVEE  TTYYPPEE  TTEESSTT  FFAARRMM  BBEEFFOORREE  CCOONNSSTTRRUUCCTTIIOONN    
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Field observation to Myothit irrigation system



Watercourse

(Tertiary Canal)

Watercourse

(Tertiary Canal)

Field channel

Field channel

Flow

Paddy Plot

Paddy Plot

Paddy Plot

Paddy Plot

Paddy Plot







Sr. no

1 To keep the complete sets of 

To copy all necessary entries into 

Gauge Register. 

Three or four copies to be kept as samples

for ordering the next year's supply.

Gauge Register should be preserved at his 

office for 20 years.

2 To make suitable arrangements for the 

If he is carrying out distribution on the gene-

ral lines approved by Executive Engineer, 

he has to keep him informed of detailed dist-

ribution by prompt submission of his gauge-

reading of his own sub-division.

To keep the complete sets of 

To copy all necessary entries into 

Gauge Register. 

Three or four copies to be kept as samples

for ordering the next year's supply.

Gauge Register should be preserved at his 

office for 20 years.

3 Canal Revenue Assistant To make suitable arrangements for the 

To keep the complete sets of 

4 Canal overseers To check the readings on gauges with the Routine inspection

entries made by binthas on the daily gauge 

on the bintha's counterfoil during routine 

inspection of their sections.

5 Canal inspectors To keep constant watch to see that A report once a month to 

channels are run at the gauges ordered and Sub-divisional officer on the 

that gauge reading are correctly recorded by progress of irrigation in his

Binthas and Gauge Readers. charge.

To keep the complete sets of 

6 Binthas To take gauge readings of the channals in Daily at 6 a.m.,noon, and 6 p.m.

his charge and record them in the gauge during irrigation season.

book supplied. Once a day during off season 

if the channel is open.

Gauge readings (Departmental Instruction)

Executive Engineer Until the close of that season. 

Essential irrigation information for proper water management

Designation Responsibility Frequency

Sub-divisional Officer

Until the close of that season. 

Until the close of that season. 

submission of gauge readings.

As frequently as possible

As frequently as possible

submission of gauge readings.

daily gauge slips for a season. 

daily gauge slips for a season. 

Until the close of that season. 

daily gauge slips for a season. 

daily gauge slips for a season. 

slips and to record the result of their check  



2

Gauge Register

1. Location

2. Zero of Gauge

3.Full Supply Level

4.Date of commission

5.Latest Inspection Date

6.Gauge Reader

Discharge

ft
3
/sec

7.Date Time
Reading

ft
Remark

6:00 AM

Noon

6:00PM



2
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