Government of the Peaple's Republic of Bangladesh
Ministry of Agriculture

J
_,  Bangladesh Agricultural Development Corporation (BADC)
5

/ Digitalization of Survey and Monitoring for Development of Minor Irrigation Project

June 2022

CamScanner



https://v3.camscanner.com/user/download

Government of the People's Republic of Bangladesh
Ministry of Agriculture

Minor Irrigation Survey Report 2021-2022
(Rabi Season)

Survey Conducted by

Bangladesh Agricultural Development Corporation (BADC)
Department of Agriculture Extension (DAE)
Barind Multipurpose Development Authority (BMDA)
Centre for Environmental and Geographic Information Services (CEGIS)

Report Prepared by

i G

;'.:}:; Bangladesh Agricultural Development Corporation (BADC)
ST Office of the Additional Chief Engineer (MI), Western, BADC,
- Shech Bhaban, 22 Manik Mia Avenue, Sher-e-Bangla Nagar, Dhaka-1207.

June, 2022


https://v3.camscanner.com/user/download

CONTRIBUTORS TO THIS REPORT

Editor

Cover design

Data Validation & Graphics

- Engr. Sultan Ahmed

Additional Chief Engineer (MI), Western, BADC, Sheck
Bhaban, 22 Manik Mia Avenue, Sher-e-Bangla Nogar, Dhakg,

- Engr. A K M Abdul Hye

Deputy Chief Engineer, Survey & Investigation,
BADC, Dhaka.

. Engr. Md. Shoukat Ali Akhand

Executive Engineer
Digitalization of Survey and Monitoring for
Development of Minor Irrigation Project BADC

: Engr.A KM Apel Mahamud

Executive Engineer

Additional Chief Engineer (Ml), Western, BADC, Shech
Bhaban, 22 Manik Mia Avenue, Sher-e-Bangla Nagar,
Dhaka

: Md. Jahangir Alam Khan

Superintending Engineer, BMDA.

: Mohammad Zakir Hasnat

Data Processing & Compilation :

Copy Right

Publisher

Date of Publication

Price

Deputy Director, field Services Wing, DAE.

Center for Environmental and Geographic Information
Services (CEGIS)

House # 06, Rd No 23/C, Gulshan-1, Dhaka 1212

. Additional Chief Engineer (MI), Western, BADC, Shech

Bhaban, 22 Manik Mia Avenue, Sher-e-Bangla Nagar,
Dhaka.

: Additional Chief Engineer (M),

Western, BADC, Shech Bhaban, 22 Manik Mia Avenué:
Sher-e-Bangla Nagar, Dhaka.

: June, 2022

: Tk. 2000.00 Only,

i


https://v3.camscanner.com/user/download

Table of Contents

List of Tables
List of Figures v
Foreword vii
Preface. . | |
B T U T S ——— ix
Executive Summary B —
Messages from BIESM 2021-22 2
Objectives of the Survey 3
Introduction - 4
Ground Water Irrigation 9
DIEEP TUBDEWEL...ocoerceeereesmsussnsrmsmisssasisssnsssssssssssissssssssssessssn sessssass ssssmsssssass sosss a4 4244808 10012 R4 441401 ER S 1284 S04 0 m 01 0T 020 10
SHALIOW TUBDEWELL.vevrevveseraesassssssrsssssmssssssrmsssssseeessmmssssss sssssssssssssssessmssessssesssssssassss s ans 41444521 4454 8RR TR RSS2 —12
1T, | (RS 14
Manually Operated Pump in Well... 15
Artesian Well..... 15
Surface Water Irrigation 17
Low Lift Pumps (LLP) . 20
Rubber Dam 22
Gravitational FIOW ...cceseceresenns i A e SRR 23
Traditional Irrigation Equipment - 24
Trend in Minor Irrigation 26
A. Operational Equipment and Irrigated Area 26
B. Comparative Study of Area Coverage (ha) per Equipment (DTW, STW, LLP) 30
Power Source in Irrigation Equipment 32
GIS Map on Irrigation Survey -
study on Survey of Minor Irrigation Equipment, Area, Preparation of Data Base
and Development of SOftWATe vvmmersessssmcsssssissssissns 43
Findings of the SUrvey w.msmmin 48
Organization wise Summary of Irrigation Equipment Used, AreaIrrigated and Benefited
Farmes; RabiCrops (Boro, Wheat, Potato, Maize, Onionand Vegetables) 2021-22 . 49
ANNEXURE-A; Divisionwise dataonIrrigationSurvey2021-22 50
ANNEXURE-B; District wise data on Irrigation Survey 2021-22 55
—t:

ANNEXURE-C; Upazila wise data on Irrigation Survey 2021-22..

ili



https://v3.camscanner.com/user/download

List of Tables

ter and Ground water Irrigation by Different Modes during Robj

during Rabi Season 2021 27

Table 1: Summary of Surface wa
Season 2021-22...c.uisnen
Table 2: Total Area (ha) Covered by Different Irrigation Mode i,

Table 3: Division-wise Distribution of Irrigation Equipment’s used during Rabi Season 2021-22_ g

Table 4:Division wise Distribution of Total Irrigated Area (ha) during Rabi Season 2021-22. . o

Table 5: Area Irrigated by DTWs and STWs in Eight Divicions of Bangladesh, 2021-22.............. 13
Table 6: Irrigated Area by Manual Method & Artesian Well in 2021-2 2, vrommmmssssnsssassiressssssrsasssaremmssammsesscnies 1§
Table 7: Area Irrigated by Surface water in Eight Divisions of Bangladesh, Rabi Season 2021-22,....25
Table 8: Trend of Minor Irrigation Equipment 1961-62 to 202 1222 crcnmerrmmmmersmssisississssssass s £
Table 9: Trend of Irrigated Area by Different Minor Irrigation Mode (1961-62 to 2021-22).............28
Table 10: Comparative Study of Area Coverage ha per Equipment (DTW, STW & LLP)....cccccoeuce.rn..30

Table 11: Division Wise Distribution of Irrigation Equipment based on POWer Source ... 32

List of Figures

Figure 1: Historical Development of Different Types of Irrigation Equipment in Bangladesh......... 5
Figure 2: Irrigated Area (ha) of Surface water and Groundwater during Rabi Season 2021-22.......co 6
Figure 3: Total Area Covered by Different Irrigation Mode in Rabi Season Z021-22 ... 7
Figure 4: Division wise Distribution of Irrigation Equipment in the Year 2021-22......ccmmms -
Figure 5: Division wise Distribution of Irrigated Area (ha) in Rabi Season 2021-22 ... 8
Figure 6: BADC Deep Tubewell at Kutubdia Upazila, COX'S BAZAT ..o esssssssesssesssssstss 10
Figure 7: BADC Deep Tubewell at Kosba Upazila, Brahmanbaria R, |
Figure 8: BADC Solar Deep Tubewell at Subarnochar Upazila, Noakhali. ..... 10
Figure 9: BADC DTW in Kalaroa Upazila, Satkhira......................._. ..
Figure 10: BMDA DTW in Sherpur Upazila, Bogura.................. PR
Figure 11: BMDA DTW in Sadar Upazila, Nilphamari......... . il b v B P Bl RO
Figure 12: Private DTW at Monirampur Upazila, Jashore........ I i o 11
Figure 13: BADC Solar DTW at Sadar Upazila, Jashore s o 1
Figure 14: Solar DTW at Bochaganj Upazila, Dina]pur“ .......... i :: -
Figure 15: Shallow Tubewell at Phulbari Upazila, Dinajpur........ P 2
Figure 16: Shallow Tubewell at Karimga

Figure 17: Shallow Tubewell (pit) at h:a:cjl:ﬂaz“a' Kmhoregani" ................................ Jz

Pazlla, NOBROR . oo™
iv


https://v3.camscanner.com/user/download

Figure 18: Shallow Tubewell at Khetlal Upazila, Joypurhat ... 12
Figure 19: Area irrigated by DTWs and STWSs in Comparison with Total Irrigated Area in Rabi Season,
2021-22 ..o =43
Figure 20: BADC Solar operated Dug well in Nalitabari Upazila, Sherpur District. ... o
Figure 21: BMDA Solar operated Dug well in Saidpur Upazila, Nilphamari District ... 14
Figure 22: BADC Solar operated Dug well in Mujibnagar, Meherpur District. ..o oo 14
Figure 23: BADC Solar operated Dug well in Porshuram Upazila, Feni District. ... 14
B I o e T D o o T el Sk 15
Figure 25: Treadle Pump ; — .15
Figure 26: Artesian well, BADC .oooovsrn - 15
Figure 27: Artesian well, Private.... - 15
Figure 28: An Artesian Well Diagram of Artesian AQUIfer........ . .16
Figure 29: Re-excavated Khal at Burichang Upazila, CUMIIIA..........ussmmmmssssmsmmmsssssssessmssmssssssssssssssssssssssssssis 18
Figure 30: Re-excavated Khal at Khaliajhuri Upazila, NetroKOna .. ... 18
Figure 31: Submerged Weir at Ashuganj-Palash Agro Irrigation Project .18
Figure 32: Intake point of Regulator at Ashuganj-Palash Agro Irrigation Project ... 18
Figure 33: Hydraulic Elevated Dam at Anwara, Chattogram by BADC....ccccmvamismmssssssssossssssenss 19
Figure 34: Rubber Dam at Patgram Upazila, Lalmonirhat District by LGED .............. 19
Figure 35: 5 Cusec Solar LLP at Sadar Upazila, Sunamganj by BADC 20
Figure 36: 5 Cusec solar LLP at Lakhai Upazila, Habiganj by BADC....... .20
Figure 37: 0.5 Cusec Solar LLP at Kolaroa Upazila, Satkhira a0
Figure 38: 12.5 Cusec FP at Karimganj Upazila, Kishoreganj R 20
Figure 39: 12.5 Cusec Floating Pump, Chandpur-.... 21
Figure 40: 12.5 Cusec Floating Pump, Netrokona. 21
Figure 41: 12.5 Cusec Floating Pump, Sunamganj 21
Figure 42: Portable water Distribution System at Char area RANEPUF e eeeseessessssesssesesesseen: 21
Figure 43: Menogchora Rubber Dam at Haluaghat, Mymensingh by BADC... 22
Figure 44: Rubber Dam at Kamlakanda, Netrakona by BADC.... 22
Figure 45: Rubber Dam on Atrai river at Mohonpur upazila, Dinajpur by LGED. 22
Figure 46: Netai River Rubber Dam at Dhobaura Upazila, Mymensingh by LGED. . .22
Figure 47: Gravity flow irrigation at Ashuganj-Polash agro-irrigation project (APAIP) by BADC....... 23
Figure 48: Doan w24
Figure 49: Swing Basket .......uuunn 24
Figure 50: Different Types of Traditional Irrigation Methods ... 24

Figure 51: Division wise Area Irrigated by Surface Water during Boro 2021-22.......c.mmmsmmssmnsss



https://v3.camscanner.com/user/download

; st Thirteen Rabj 5e.
Figure 52: Trend of Minor Irrigaliml Equipment Change in Percentage of la VIb1 Seasopg

(2009-10 £0 21-2022) e ccmmsemmmmsssssmmmmmes

; i 001-2021).....
Figure 53: Area Coverage per lrrigation Equipment in Last Twenty Rabi Seasons (2 2021)........31
Ficure 54: Trend of Irrigated Area (ha) during Rabi Season 1982-83 to 2021-2022.ciiciiiinnn 31

Ficure 55 Bar Diagram showine Number of Electrically and Diesel Operated Different types of
E 1I‘.latit~.::1:r'-.: s and irngated Area (ha) during Rabi Season 2021-22 ., 32
Figure 56: Net Cultivable Area, Non-lrrigated and Total Irrigated Area in Rabi Season 2021-22.......33
Figure 57: Irrigated Area Dy POWer SOUTCeS. . it sninissssssssasassssssssisssasissiasssiasisssirs S

Flgare SB: Levigatid Ared by Grottiiiilie . iismmiisimsissibissiiisisioii

Figure 59: Irrigated Area by Surface Water........cuummmssssssens 36
Figure 60: Distribution of minor irrigation equipment in Bangladesh O RN RADe o 37
Figure 61: Distribution of DTW in Bangladesh..........o.oroove. SRS, — |
Figure 62: Distribution of STW in Bangladesh...........eeeoemmsosoeoes oo ST T TTA 39
Figure 63: Distribution of LLP in Bangladesh............ 40
Figure 64: Location of Deep Tubewell......weooonroooooooo TR o O sk 41
Figure 65: Location of Rubber Dameweo e 42
Pigure 66: Homepage of BIESMsoftwar® womme 44
PR MO 108 BRI MY i oo 44
Figure 68: Information of software at a B O e 44
Figure 69: Data entry form for BIESM software............ 20w | 45
Figure 70: Brief Data analysis capacity of BIESM software........ TR —— 46
Figure 71: Location information extracted from BIESM software R st s R 46
Figure 72: Union level data extracted from BIESM software............. e i i i 47
Figure 7 3: Distance measurement between irrigation equipment from B ol 47


https://v3.camscanner.com/user/download

P

T

FOREWORD

Bangladesh Agricultural Development Corporation (BADC) has been successfully working
on collecting and monitoring the irrigation and water related data since its inception. It is a
great pleasure that Digitalization of Survey and Monitoring for Development of Minor
Irrigation Project of BADC is going to publish an informative report on irrigation equipment
survey 2021-22. Primary data about irrigated area, number of irrigation equipment, power
source of irrigation equipment, irrigation cost and benefited farmers could be found from this
report.

| expect the report would meet the requirement of some basic information on minor irrigation
which covered low lift pumps, deep tube wells, shallow tube wells, rubber dams, solar
pumps, artesian wells, manually operated pumps, traditional and by gravity flow irrigation
system.

| believe, the findings of the report will help the Government in formulation of policy and
taking decisions for effective minor irrigation sub-sector which will play a key role in the
production of agri-produces. | also hope that this report will furnish necessary irrigation
related data for the planners, researchers and administrators for effective planning.

| like to extend my thanks to my colleagues of Minor Irrigation Wing of BADC, BMDA and
DAE who contributed in preparing and publication of the report.

e

-

AFM Hayatullah
Chairman (Grade-1), BADC.

vii
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PREFACE | G

Digitalization of Survey and Monitoring for Development of Minor Irrigation Project (closed) is
directly involved with collection of data regarding groundwater monitoring, survey of irrigation
equipment, irrigated area, benefited farmers, groundwater level, irrigation water quality,
irrigation costs etc. Main objective of this report is to generate reliable and adequate statistical
data about minor irrigation development. Survey and Monitoring Project has been introduced
to make the prevailing monitoring system more widened, consolidated, stronger and
modernized as well as to provide technical support and cooperation to the users.

Minor irrigation survey has been being performed by the Centre for Environmental and
Geographic Information Services (CEGIS) a public trust under the ministry of water resources.
Minor irrigation data of Rabi 2021-22 has been collected by CEGIS through field survey and
finalized the report consulting with three organization BADC, BMDA and DAE.

| believe that the findings of the report will help the government in formulation of decisions for
effective irrigation planning. | also hope that this report will furnish the planners, researchers
and administrators necessary irrigation related data for effective planning in minor irrigation
sub-sector.

| would like to extend my sincere thanks to CEGIS authority, all my colleagues both in the field
and at project office for their efforts to publish the report. | am especially grateful to Kbd.
Mohammad Jakir Hasnat, Deputy Director, DAE, Md. Jahangir Alam Khan, Superintending
engineer, BMDA for their sincere efforts in composing this report.

| am very much grateful to Chief Engineers of irrigation wing and also Member Director (M),
BADC for their valuable suggestions for preparing and publication of this report.

Special thanks to AFM Hayatullah, Chairman, BADC, Md. Benojir Alam, Director General, DAE
and Md. Abdur Rashid, Executive Director, BMDA for their participation and valuable
suggestions to make this effort successful.

Sultan Ahmed
Additional Chief Engineer (MI) Western
and

Project Director
Digitalization of Survey and Monitoring for Development

of Minor Irrigation Project, BADC
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Executive Summary

Sangladesh Agricultural Development Corporation (BADC) a renowned and popular
organization for farmer, has been working to achieve increasing irrigation area, irrigation
technology development, best use of surface water, judicial use of groundwater, increasing
irrigation efficiency along with production, Preservation & supply of high yielding variety of seed
as well as quality fertilizers since 1961. BADC is involved with minor irrigation activities,
including water use through LLP, rubber dam, floating pump, solar pump, dug well, DTW and
STW etc. Minor irrigation survey report 2021-22 as a part of regular work of BADC irrigation
wing. It has been being performed by three organizations i.e. BADC, BMDA and DAE since
2004-05 till 2020-21. By this time, BADC developed Bangladesh Irrigation Equipment Survey &
Monitoring (BIESM) software with a technical assistance by Centre for Environmental &

Geographical Information Services (CEGIS), a Public Trust under the Ministry of Water

Resources. CEGIS prepared 2021-22 minor irrigation Survey report as assigned by BADC.

The report comprises irrigation area, operated irrigation equipment, farmers' involvement in
irrigation activities trend of surface and ground water use, power required for irrigation etc.

The main objectives of this report are to update database of BIESM softwa
irrigation survey 2021-22 Rabi Season. Report has been
GPS survey,

re & prepare minor

prepared by field survey, field visit,
and consulting with stake holder organization BADC, DAE, BMDA. In 2021-22
irrigation season country's irrigation coverage is about 5.69 million ha of

are through utilization of ground water and 1.57 million ha throu
Net Cultivated Area (NCA) in Bangladesh is about 8,12 millio
5.69 million ha which is about 70% of NCA.

which 4.11 million ha
gh utilization of surface water.
n ha where total irrigated area

The survey has been conducted on Boro, Wheat, Potato, Maize, Fruits and vegetables which
has been irrigated by minor irrigation equipment.

production of food grains double by
2030. This report will furnish the planner, policy makers, researchers and administrators
necessary irrigation related information and data for an effective planning in minor irrigation
subsectors.
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Messages from BIESM 2021-22

+ In 2021-22 Rabi season about 5.69 million ha crop land was under irrigatlgn out of which 1.57
million ha (about 27.5%) by surface water and 4.12 million ha (about 72.5 %) by ground water,

* Surface water irrigation was performed by LLP, Solar pump, Floating pump, Rubber dam,

gravity flow method and traditional methods

* Ground water irrigation was performed by DTW, STW, Solar pump, Dug well, Artesian well and
manual methods.

* About 17,12,515 irrigation equipment are used in Rabi season of which_1_2,45.?58 (about 73
%) operated by diesel engines, 4,66,201 (about 27%) operated by electricity and a very sn:lall
number (3,427) is operated by solar energy. Solar operated irrigated pumps are now being
popular to the farmers due to low operating cost. Electrical pumps are preferred by the
farmers due to low power cost and subsidy provided by the government.

* Atotal of 33,896 DTWs, 14,69,980 STWs, 2,05,212 LLP
555 solar Dug wells were operated in Bangladesh.

* Farmers are adopting and practicing AWD, lined Canal,
mulching for improving irrigation efficiency and reducing

* Irrigation by STW s increasing, Popular to the farmers due to its low price, ease of operation
and mobility within small fragmented land.

* In North-West and North-Central hydrological region, irrigation activi
performed by ground water due to scarcity of surface water.

* North-East, South-Central and South-We
Government intervention is required to u

s, 68 Rubber dam, 2,872 Solar pumps,

buried pipe, fita pipe, drip sprinkler,
irrigation cost.

ty and crop production are

st hydrological region is rich with surface water,
se surface water for irrigation.

* Ground water use for irrigation can be minimized by installing buried pipe line, drip and
sprinkler system, AWD, water management, lining Canal, training to farmers and choosing low
water demand and high value crops for Cultivation,

seventy with eighty feet housing Pipe. Some TWs installed in the decade of
: y of
lowering of GWT, clogging of strainer, sand pumlS;Za : € technically unfit for operation due 10

. ) On-electrificati
* Irrigated area covered by a single D allon ete,
respectively. 96 DTW, STW, LLP are f

ound 30.63 ha, 2,09 ha and 6.39 ha
* Distance between irrigati

other basic
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Objectives of the Survey

Bangladesh is one of the largest deltaic countries in the world. It has limited fertile aoricullural
land in relation to its population. There is abundant water in rainy season (Junc to Seplomber)
out limited water in Rabi season (January to April) when plenty of water is needed for irrigation
purpose. Irrigation is the main input for increasing agricultural production. In Bangladesh, minor
irrigation plays a vital role to expand irrigated area, increasing food production and thereby to
help ensuring food security of the country. For the formulation of economic policy and plan for
agricultural development, adequate and reliable statistical data about the number and types of
irrigation equipment (both diesel and electric), irrigated area, irrigation cost and benefiting
farmers are very much essential.

The survey and Monitoring Project of BADC has been carrying out survey of irrigation
equipment since its inception in the year 2000. Five survey reports in five consecutive years
2000 to 2004 have been prepared and published by this project alone. But as per direction of
MOA the survey is being carried out by BADC, DAE & BMDA jointly from 2005 and now on.

The main objectives of this report are to survey and monitor the minor irrigation equipment
operated for irrigation by utilizing diesel and electricity, area of land is irrigated through the
utilization of surface water & groundwater and farmers are benefited in the Rabi season.

The primary objective of the minor irrigation survey 2021-22 is to gather a better knowledge
about minor irrigation facilities and to know the present trend and status of minor irrigation
system all over the country.

The detailed objectives of the minor irrigation survey 2021-22 are outlined as follows:
[ To assess the present trend and status of minor irrigation system;

O To assess the present status of diesel & electric-driven minor irrigation equipment such as
Deep Tube Well (DTW), Shallow Tube Well (STW) and Low Lift Pump (LLP) in terms of
number, type and thereby to help estimating the future requirement of diesel and
electricity during the next Rabi Season;

O To assess the irrigated area through utilization of surface water and groundwater and the
irrigated area (command area) per equipment;

0 To find out the incremental utilization of irrigation facility; irrigated area and benefited
farmers;

0 To furnish the planner, researchers and administrators with necessary irrigation related
data for effective planning in irrigation sub-sector;

O To help the Government in formulation of decisions for effective minor irrigation planning,
which plays a key role in the production of food grains and thereby to help ensuring the
food security of the country;

0 To develop skill of BADC officials through training on irrigation survey, preparing survey
procedures and methodologies to collect adequate and accurate data on minor irrigation.
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Introduction

Irrigation water is a valuable resource for crop production, it is necessary to collect related
information regarding irrigation systems from the field, prepare database, GIS maps and r¢ port
for future use. Necessily of irrigation-related information increases day by day fo
demand-based planning in irrigation sub-sector to enhance irmigated area to ensure sustainable
foed grain production in the country

F HS - i pay Y
Minor irrigation cons
¢

is of mechanized. semi-mechanized and non-mechanized systems of

irrigation. Low it pumps, sh

shallow tube wells and deep tube wells, solar pump and rubber damsg
are under mechanized imgation system; manuaily operated pumps such as hand tube wells,
treadle pumps. artesian weils elc, and gravity flow systems are under semi-mechanized
irrigation system. Traditional systems such as doans, swing baskets etc come under

non-mechanized irrigation systems. Mechanized system used diesel, electricity or solar power
mainly in irrigation equipment.

BADC started irrigation activities by utilizing 1555 nos. of Low lift pumps in 1961. Later on in
1967-68, Deep Tube Wells were installed for irrigation purposes where surface water was not
available. Similarly, Shallow Tube wells in 1973-74, Floating Pumps in 1987-88, Rubber Dam
and Solar Pumps in 2011-12 and Dug wells in 2015-16 were installed for the same purposes.
Besides these methods, irrigation activities in some areas of the country are performed through
manual pump and artesian well, traditional method, and gravity flow method. The summary of
irrigation through utilization of surface and groundwater by different modes is shown in Table 1.

Table 1: Summary of Surface water and Ground water Irrigation by Different Modes during
Robi Season 2021-22

% of Total
N Area Irrigated | % of Surface Area Irrigated per
lih Mode of Irigation of Equipment t::? sdieh lrﬂnﬂ(ht:fﬁm Equipment (hiJ
! | Surface Water Irrigation by:
|1 [Lowlift pump 205,212 1,310,917 83.66 23.04 6.39
37  Gravity flow 247 636 15.80 435 g
3 | Traditional method 5,824 0.37 0.10
| 4 | Solar pump | 739 2,557 0.16 0.04 3-4C
5 ___SubTotal | 205,951 1,566,934 100.00 2754 ]
B | Ground water irrigation by: L °L9tr°”“d
. dler
1 [Deeptbewell | 33,896 1,038,113 25.18 18.25 065
2 |Shallowtubewell | 1,460,980 | 3,070,155 7447 53.96 2.09
3 |Manual& Aresianwel 6,552 0.16 0.12 -
4| Solar Pump 213 | 7382 | oas 0.13 L
5[ Dug Wel 585 R T NS 001 | 080
Sub Total 1,506,564 | 4,122,646 10000 | 7246
~ GRAND TOTAL 1,712,515 5,689,580 100,00 j
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From Table 1, it is revealed that during the Rabi 2021-22, total 17,12,515 numbers of irngatior
equipment's are used for irrigation in the country which is 3.419% higher than that of 20202

Rabi season in which 1,656,113 nos. of irrigation equipment were operatad. On the ol er hand
irrigated area was 5.69 million ha in Rabi season 2021-22 which is also 0.64 74 highar than 1ha
of 2020-2021 Rabi season irrigated area was 5.65 million hectares. Out of (otal 5.69 milion
hectares irrigated area, 5.43 million ha irrigated by DTW, STW & LLP and 0.26 million ha
irrigated by Manual and Artesian well, traditional method, gravity flow, solar pump and dug
well. Out of total 5.69 million ha Irrigated area 4.12 million ha through the utilization of
groundwater i.e. 72.5% of total Irrigated area and 1.57 million ha through utilization of surface
water i.e. 27.5% of total Irrigated area. The historical development of different types of irrigation

equipment in Bangladesh is shown in Figure 1.

Historical Development of Different Types of Irrigation Equipment in Bangladesh
£ 1800000
g 1600000  gDTW WSTW ®WLLP
£ 1400000
& 1200000
c 1000000
£ 800000
S 600000
£ 400000
S 200000 1
5 ° caraanllll
£ 3885888300080 8885883885888 0NN N8N8 ARAN
z e R EE R
A3 LA i S AR RRRARNNRNNNNSNRRRRR2R8ss

Figure 1: Historical Development of Different Types of Irrigation Equipment in Bangladesh

In Bangladesh, with the introduction of high-yielding rice varieties in 1980-90s that responded
favorably to irrigation and fertilizer, and which are suitable for boro rice. Since aquifer
conditions were favorable in most parts of the Teesta, Brahmaputra-Jamuna and Ganges River
floodplain, the attention was diverted to the development of groundwater resources. The
installation of deep tube wells (DTWs) started in. the late 1960s, but gained momentum in late
1980s. Within 1992, about 25,500 DTWs were installed throughout the country by BADC.
Currently, 33,896 DTWs are working in Bangladesh to provide water for irrigation purposes.
Those are installed by BADC, BMDA and private sectors. Discharge capacity of DTWs is 28-56
liYsec mostly. Considering the climate change issues and environmental condition of
Bangladesh, government discouraged ground water used for irrigation and approved Ground
Water Management Act -2018 in parliament. Because in some area of Bangladesh excessive
groundwater withdrawal is found. Now the installation of new DTW by the government fund is
suspended.

The expansion of DTWs was followed by the development of Shallow Tube Wells (STWs) with
discharge capacities of 7-21 lit/sec. However, despite visible benefits of groundwater irrigation,
STWs were not initially adopted due to restrictions on tube well spacing and embargo on the
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import of all types of diesel engines. After devastating floods of 1988 a_nd subsec]uent cycloneg
in the early 1090s, it is realized that the need for agricultural mgchmery to kick-off farming
economics back into action. Irrigation by STW is totally driven by private sector.

The government lifted all restrictions and embargos on the import of irrigation equipment,
Consequently, local markets were flooded with inexpensive and easy to operate irrigation
pumps and small engines (<12 HP), mainly imported from India and China.

The groundwater and surface water irmgated area are shown in Figure 2.

Source wise Irrigated Area (ha) in the year 2021-22

|
| 1566934 ha, 27.54%

—

]
1

®m Ground Water Irrigation

| Surface Water Irrigation

4122646 ha, 72.46%

Figure 2: Irrigated Area (ha) of Surface water and Groundwater during Rabi Season 2021-22

Distribution of irrigated area during the Rabi season 2021-22 are shown in the Table 2 and
graphical presentation shown in Figure 3.

Table 2: Total Area (ha) Covered by Different Irrigation Mode during Rabi Season 2021-22

iferent Modes of irigation | Imigated Area (ha) | % oftotalarea _
Deep tube well 1,038,113 o 18.25

Shallow tube well 3,070,155 53.96

Low lift pump 1,310,917 23.04 ol
Gravity flow 247,636 4.35 |
Solar pump 9,939 0.17 i
Manual & Artesian well 6,552 0.12 e
Traditional method 5,824 010
Dug Well 444
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Area Covered by Different Irrigation Mode in Rabi Season 2021-22

® Irrigated Area (ha) by DTW

® Irrigated Area (ha) by STW

w Irrigated Area (ha) by LLP

« Irrigated Area (ha) Gravity flow

m Irrigated Area (ha) Solar pump

® Irrigated Area (ha) Manual & Artesian well
@ Irrigated Area (ha) Traditional methed

llrrlgatedmlhaibu;wd

Figure 3: Total Area Covered by Different Irrigation Mode in Rabi Season 2021-22

Distribution of irrigation equipment's used during Rabi season 2021-22 are shown in bellows

Table 3: Division-wise distribution of irrigation equipment’s used during Rabi Season 2021-22

g Nos. of Irrigation equipment in the Year 2021-22
DTW 'STW | LLP | Solar_ Dquoll] Total
Dhaka 2,134 195501 25,806 53 15 223,509
Mymensingh 4,153 183,213 12,333 30 38 199,767
Rajshahi 15,355 309,766 12,326 914 340 338,701 |
Rangpur 7.463 393,427 2,301 1,234 85 404,510
Chattogram 1,749 78,210 46,592 78 28 126,657 |
Khulna 2,869 281,605 35,981 502 15 320,972
"Sylhet 173 28,099 43617 20 14 71,923
"Barishal ; 159 26,256 41 20 26,476 |
Total s 33,896 | 1,460,980 205212 | 2,872 555 | 1,712,515
Division Wise Distribution of Irrigation Equipment in the Year 2021-22
= DTW mSTW mLLP
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Figure 4: Division wise Distribution of Irrigation Equipment in the Year 2021-22
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Distribution of imaation area during Rabi season 2021-22 are shown in bellows

Table 4:Division wise distribution of Total Irrigated Area (ha) During Rabi Season 2021.22,

e

irrigation Year 2021-22 .

: Qivision NG L X
i | irrigated Area {ha) 4 | Are:

Pheka 719844 | 12.65
__ Mymensingh 622,955 1095 |
___Raishahi | 1,219,834 2148 ]
| Rangpur 1,066,126 1874 |
|
- Chattogram . 650,843 11.44
| Khulna 801,704 14.09
- 428,186 753

T T T
e e e T

Division Wise Distribution of Irrigated Area (ha) in the Rabi Season 2021-22

BDhaka ®Mymensingh ®Rajshahi  wRangpur m Chattogram mKhulna wSylhet m Barishal

719,844 ha, 12.65%

622,955 ha, 10.95%
801,704 ha, 14.09%

650,843 ha, 11.44% 1,219,834 ha, 21.44%

1,066,126 ha, 18,74%

e P I

—
Figure 5: Division wise Distribution of Irrigated Area (ha) In Rabi Season 2021-22
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Ground Water Irrigation

'n Bangladesh, sources of groundwater were shallow (unconfined) and deep (confined, semi
confined) aquifer. These aquifers consist of medium sand to gravels. Storage capacity and
hydraulic conductivity is good enough for withdrawal of ground water. Sinking of wells depth
between 30m — 180m. Concentration of deep tube well is highest in Rajshahi Division (43.3%)
followed by Rangpur, Mymensingh, Khulna and Dhaka Division. Highest concentration of STW is
found in Rangpur Division followed by Rajshahi, Khulna, Dhaka and Mymensingh Divisions. About
85.87% of the total groundwater is used in four divisions in the North-Central and North-Western
hydrological zones i.e. Dhaka, Mymensingh, Rajshahi and Rangpur. In the North-West,
groundwater irrigation is likely to continue until the limits of land or sustainable groundwater
withdrawals are reached. Groundwater irrigation in dry season over a seven-month period depends
on adequate recharge in the five-month monsoon period. If recharge is not more or at least
equivalent to discharge, around the year Irrigation will accelerate groundwater depletion resulting in
an excessive decline in water levels. On the other hand, it is found that groundwater recharge is

higher in the North-west than the South and North-east, respectively, a function of increased
groundwater extraction in the former zones.

Farmers of these regions have already started switching to more profitable and less
water-intensive crops such as maize, wheat, vegetables etc. About 73% of the pumps within
Bangladesh are run by diesel engines. The remaining 27% use electricity. Diesel pumps usually
have higher costs than electric. But despite subsidies on electricity, some cases diesel pumps are
preferred by farmers due to low capital costs and mobility ease within small and fragmented
farmlands. Increasing power cuts and the generally poor electricity network in many rural areas
comprise other potential reasons for farmers’ diesel pump preferences. In addition to irrigate their
own lands, the owners of STWs also provide irrigation services to their neighbors for a fixed
seasonal fee in cash or through payment by producing crops.

Groundwater irrigation requires large amounts of energy to lift water from underlying aquifers. In
the Rabi season 2021-22 about 33,092 DTWs are electrified; the rest 804 are diesel operated. QOut
of the 1.47 million STWs in Bangladesh, only 0.41 million are electrified whereas the remaining
1.06 million are diesel operated. In the North-west, diesel operated STWs are used primarily for
irrigating Boro rice, and partially for supplementary irrigation to Aman and Aus rice and other crops.

As the genetic and agronomic scope for yield increase in rice is limited, increasing irrigation costs
will reduce farmers' net incomes, further threatening the economic foundations upon which boro

rice production is based. The following are pictures of some deep tube wells and shallow tube
wells:
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Deep Tubewell

Well with electricity or diesel driven pump lifts water from aquifer. Deep Tubewells (DTW) e of
large diameter (1524-20.32 cm) and pumped water by a submersible turbine pump having
capacity 20-56 L/sec moslly. DTWs are called deep wells not because of large depth but because
of the type of pump (force mode) used, the capacity of the well and position of groundwaler lable
>7.0m

Total 33,896 number of Deep Tubewells are operated in 2021-22 Rabi season for irrigation in
agricultural land. About 1.04 million ha of land is irrigated by Deep Tubewell, which is 25.18
percent of ground water irrigation and 18.24 percent of total irrigated area of Bangladesh. The
average imgated area coverage of DTW is 3063 ha. Irrigation by deep tubewells decreeing
because many DTWs are installed in the decade of seventy-eighty with 80" housing pipe. Those
became technically unfit for lift water due to depletion of groundwater level. Details of irrigated area
of Deep Tubewells are presented in Table 5 and Figure 23.

Figure 6: BADC Deep Tubewell at Kutubdia Figure 7: BADC Deep Tubewell at Kosba
Upazila, Cox’s Bazar

Upazila, Brahmanbaria

Figure 8: BADC Solar Deep Tubewell at Subarnochar Upazila, Noakhali
10
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Figure 9: BADC DTW in Kalaroa Upazila,
Satkhira Bogura

Figure 11: BMDA DTW in Sadar Upazila, Figure 12: Private DTW at Monirampur
Nilphamari Upazila, Jashore
AR
: - 3 ey

b
Figure 13: BADC Solar DTW at Sadar Figure 14: Solar DTW at Bochaganj Upazila,
Upazila, Jashore Dinajpur

11
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Shallow Tubewell

Shallow tubewe!l (STW), moslly used for irrigation have 5.08-10.16 cm diameter with a capacity of
7-21 liter/sec and abstract water from aquifer with the help of land based centrifugal pump when
groundwater table lies within 7.0 m from ground surface. A total of 1.47 million shallow tubewells
re operated in rabi season of 2021-2022. The irrigated area of shallow tubewell was about 3.07
million ha with 2.08 ha average per STW. About 74.82 percent of ground water irrigation is

ered with Shalow Tubewsl's, which is 53.95 percent of total irigated area of Bangladesh.
ise imgated area coverage of STW is presented in Table 5 and Figure 23.

Figur-er 15: Shallow Tubewell at Phulbari Figure 16: Shallow Tubewell at Karimganj
Upazila, Dinajpur Upazila, Kishoreganj

Lt - i)
3 Sl g

Figure 17: Shallow Tubewell (pit) at Manda

Upaaila, Naogaon Figure 18; Shallow Tubewell at Khetlal

Upazila, Joypurhat

12
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Dgﬁng the Rabi season 2021-22, DTWs and STWs covered throughout the coun'ry w .
million ha and 3.07 million ha. In the previous Rabi season 2020=2i:21, total 1.45 million DTWs
and STWs were in operation and 4.09 million ha land were irrigated. Decp Tube Well contributed
18.24% and Shallow Tube Well is contributed 53.95% of the total area irgated during Rabi
season 2021-22. Division-wise Imigation by DTWs & STWSs is shown in Table 5 along with
graphical representation in Figure 23.

Table 5: Area Irrigated by DTWs and STWs in eight divisions of Bangladesh, 2021-22

i %8 Diviston &= _ Irrigation Year 2021-22

| R Area Irrigated (ha) by DTW Area Irrigated (ha) by STW | Total Irigated Area (ha)
Dhaka 54,809 428,064 i 482,873
Mymensingh 136,295 358,156 494,451
Rajshahi 496,845 641,532 1,138,377
Rangpur 228,506 793,378 1,021,884 ,
' Chattogram 47,830 213,121 50,951 :
Khulna 68,665 541,581 610,246 |
Sylhet 5,163 93,899 99062 |
| Barishal = 424 424

[ Total ] 1038113 | 3,070,155 4108268

Area Irrigated by DTW and STW in comparison with Total Irrigated Area in the
Year 2021-22

u Area Irrigated (ha) by DTW m Area Irrigated (ha) by 5TW » Total Irrigated Area (ha)

1200000 .
E 1000000
@ 00000
2 .
< 00000 '
o
: I II
[y ]
.g I
£ __
— 0 =1 = .

s’f’f.ﬁ’aff’ff

Divlslon 4

tal Irrigated Area in Rabl

S 19: Area irigated by DTWs and STWs In Comparison with T
gure 19:

Season, 2021-22
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Dug well

ing a large-diameter (mostly 122-132
from the well by an electrically
g well by a funnel-type

Dug well is a well for lift water, constructed by excavat
cm) and installing a casing with opening. Water pumped
operated submersible pump. Rain water is harvested and stored in du
structure with solar panel placed on the upper face of the structure. In recent yt.ears,‘dug 1,..;3"
irrigation is becoming popular adoptive options in the waler-scarce areas especially in Barind

Tract and hilly areas.

Figure 20: BADC Solar operated Dug well Figure 21: BMDA Solar operated Dug well in
in Nalitabari Upazila, Sherpur District. Saidpur Upazila, Nilphamari District.

Ay mg!‘ | gl
g j:f;?:mryl? j!lllf'#‘ l—g‘

e & E 4 3
- : . - I A e e :

- <&

Figure 22: BADC Solar operated Dug well Figure 23: BADC Solar operated Dug well in
in Mujibnagar, Meherpur District, Porshuram Upazila, Feni District.

14
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Manually Operated Pump in Well

Manual irrigation systems are easy to handle, require no technical equipment and are
therefore generally cheap. But these types of pumps need high labor inputs. A common and
very simple technique for manual irrigation is Treadle pump, Diaphragm Pump, and Hand
Pump etc. for groundwater-based irrigation. These types of pump mainly used for low water
demand crops in small farm land.

Figura 24 Dlﬁph_ragm Pump Figure 2: readléPump

Artesian Well

A water table higher than the well ensures water pressure will consistently force water from an
artesian aquifer. An artesian aquifer is an underground layer which holds groundwater under
pressure. This causes the water level in the well to rise to a point where the pressure is equal
to the weight of water putting it under pressure. Water may even reach the ground surface if
the natural pressure is high enough, in which case the well Is called a flowing artesian well.
An aquifer is a geologic layer which can hold water such as sand and gravel, limestone, or
sandstone, through which water flows and Is stored. An artesian aquifer is trapped between
rocks or clay which causes pressure. Water returns to the aquifers when the water table at Its
recharge zone is at a higher elevation than the head of the well.

Figure 26: Artesian well, BADC Figure 27: Artesian well, Private

15
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Figure 28: An Artesian Well Diagram of Artesian Aquifer

Division wise irrigated area by Manual and Artesian well method in Rabi season 2021-22 are

shown in Table 6.

Table 6: Irrigated Area by Manual Method & Artesian Well in 2021-22,

=

| Dhaka | 1,119 17.08

2  Mymensingh 305 4.66
3 Rajshahi 230 351
4 Rangpur 200 3.05
| 5 | Chattogram 810 12.36
| 6 Khulna 753 11.49

7  Sylhet 2,432 37.12

703

10.73

[
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Surface Water Irrigation

S;:*‘ac? wgter is one of the major sources of irrigation. Main sources of surface water are
Fff""“”‘al rivers, creeks, canals, khals, beels, ponds and other natural or artificial reservoirs.
Surface water is abundant in rainy season while in dry season scarcity of surface water is
found. BA[_JC. BMDA and other organizations have taken many programs i.e. canal digging,
" er dredging, and rubber dam construction to augment surface water. Although the farmers
-* Bangladesh mostly use groundwater for irrigation purpose, but surface water irrigation still
contributes 27.5% of total irrigated land during Rabi season. Surface water is mainly used in
South-central, South-east and North-east hydrological regions of Bangladesh which is mainly
fallen under three administrative Divisions of the country, i.e. Barishal, Chattogram and Sylhet.
The outfall of GBM basin is mainly flown through Barishal and part of the Chattogram division.
As a result, most of the rivers of these two divisions have fresh water for irrigation during Rabi
season. Rivers and estuary with Eastern hill hydrological zones also have enough fresh
surface water to support irrigation. Despite some water salinity issues being observed in recent
years due to upstream water withdrawal, climate change, and sea level rise, farmers still rely

on surface water irrigation.

Surface water irrigation is less expensive and crop friendly than groundwater. Currently, diesel
is used for operation of around 90% of LLPs. BADC and BMDA fielded 2-5 cusec LLP to
farmers for surface water irrigation. Moreover, floating irrigation pump is also supplied by
BADC to double-lifting irrigation schemes. Sixty-eight numbers Rubber dam/ Hydraulic elevator
dam are constructed by BADC, BMDA, BWDB, LGED in perennial rivers and creeks to make
available surface water for irrigation. Besides this excavation/ re-excavation of canal is done by
the government to increase surface water availability. By increasing lhg availability of
electricity, this cost might be further reduced. Diesel pumps .u.suaily have .hs_gher costs and
lower water extraction capacity than electric. But desp.ite subsidies on elfa.ctnclly. sc-.m.e cases
diesel pumps are preferred by rarmers due to low capital costs and mobility ease within small

and fragmented farm lands.
' i d waler. In the Rabi season
irriation requires less amounts of energy than groun |
S{L:::f -20??:::;:':'%4 429 LLPs are diesel operated; the rest 20,783 are electrically operated. In
the South-centra;l a;ld North-east, diesel operated LLPs are used primarily for irrigating Boro

fice, and partially for supplementary irigation to T. Aman, Aus and oner GIops

17
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Figure 29: Re-excavated Khal at Figure 30: Re-excavated Khal at Khaliajhuri
Burichang Upazila, Cumilla Upazila, Netrokona

Figure 31: Submerged Weir at Ashuganj-
Palash Agro Irrigation Project

Figure 32: Intake point of Regulator at
Ashuganj-Palash Agro Irrigation Project

18
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Figure 33: Hydraulic Elevated Dam at Anwara, Chattogram by BADC

A

P o

pazila, Lalmonirhat District by LGED

Figure 34: Rubber Dam at Patgram U

19
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Low Lift Pumps (LLP)

A Low Lift Pump (LLP) is one in which water is lifted between two ogen waterr surfages through
a pump total head up to about 10m. Pump is coupled with an electrical or diesel-driver power
source. Mostly centrifugal pump is used for LLP with a capacity of 14-140 L{s,ac. In 2{]21-22,
about 205,212 nos. of LLP were operated for irrigation purpose and 1.31 million ha irrigated
which is 23.02% of total irrigated area. Out of 205,212 LLPs, BADC operated 8,831 nos. of
LLPs under various projects through which 222,147 ha of land was irrigated. Division wise no. of
LLPs and irmgated ear;_.a': in Rabi season 2021-22 are shown in Table 7.

Figure 35: 5 Cusec Solar LLP at Sadar Figure 36: 5 Cusec solar LLP at Lakhai
Upazila, Sunamganj by BADC Upazila, Habiganj by BADC

' e L v,
Figure 37: 0.5 Cusec Solar LLP at Kolaroa Figure 38: 12,5 cusec FP at Karimgan]
Upazila, Satkhira Upazila, Kishoregan)

20
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Figure 40: 12.5 Cusec Floating Pump,

Figure 39: 12.5 Cusec Floating Pump,
Netrokona

Chandpur

Figure 41: 12.5 Cusec Floating Pump, Figure 42: Portable water Distribution
Sunamga;qj . System at Char area Rangpur

21
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Rubber Dam

Rubber Dam is a hydraulic structure usually built to river/creeks perpendicular to flow direction
and store surface water for irrigation/ recharge/ salinity control/ recreation/ flood contro
purpose. Total 68 Rubber Dam is constructed in Bangladesh. Rubber Dam are construcied by
LGED, BADC, BWDB and BMDA.

Figure 43: Menogchora Rubber Dam at Figure 44: Rubber Dam at Kamlakanda,
Haluaghat, Mymensingh by BADC Netrakona by BADC

"('*a-

| AR TR VS
i

Figure 45: Rubber Dam on Atrai river at Figure 46: Netai River Rubber Dam at

Mohonpur upazila, Dinajpur by LGED. Dhobaura Upazila, Mymensingh by LGED.
22
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Gravitational Flow

In some part of the country, irrigation carried out by gravity flow through major irrigation projects.
This type of irrigation projects mainly implemented and operated by BWDE. Some of the
iricated areas under gravity flow are also covered by BADC, LGED and private sector. It has
be=n observed that during 2021-22 irrigation seasons, 247,636 ha of land were irmigated by
¢ vity flow method. Division wise irrigated area (ha) by Gravity Flow is shown in Table 7.

"l
TrE ot

at Ashuganj-Polash agro-irrigation project (APAIP) by BADC

e

Figure 47: Gravity flow irrigation

23
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1

Traditional Irrigation Equipment

f irrigation, up to 1960s, wher, I"rig

Bangladesh was dependen on tradiional 8 : t or shewty is capable of |if; on Wag
applied by swing basket, shewty, doan etc. Swing baske s o ' I ting Wate,
o S it ‘mpr‘mimme!y and doans up to 5 feet After introduction of mere Mrigag

technology. the use of traditional method irrigation is decreasing day by day DUFing R

021.22. 5.824 ha of land has been irrigated by traditional method. DMSEOH-MM

=~y

g
= -
WG el =i d

~~50te4 area (ha) by Traditional Method in the Boro Season is shown in the Table 7.

| &
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Table 7: Area irrigated by Surface water in eight divisions of Bangladesh, Rabi Season 2021-22

: rrigated Area | o) e e, |
I 9 ha) by fmgatodm hﬂgaud Area | | o
E; b | éﬂm@m ;haihy ?WWP s thﬂ) by sotar; mm ]
Dhaka 218175 1,492 15,989 184 235,840
Mvmensmgh 107705 580 19,782 102 128,169
Rajshahi 75806 80 2,047 3,022 80,955
| Rangpur 24636 250 14,770 4,318 43,974
Chittagong 318622 1,535 68,632 271 389,060
Khulna 138812 737 49,356 1,788 190,693
| Sylhet 251026 760 74,785 110 326,681
' Barisal 176135 2275

Hectare (ha)

RERRRRERE

_

-11. I 1 1. |i | I I |E | | |

Dhaka

Area Irrigated by Surface Water Irrigation in Rabi Season 2021-22

Mymensingh  Rajshahi Rangpur  Chittagong Khulna Sythet Barisal
Division

m Irrigated Area (ha) by LLP

u Irrigated Area (ha) by
Gravity Flow

 Irrigated Area (ha) by
Traditional Method

® hrrigated Area (ha) by Solar

m Total Irrigated Area (ha)

Figure 51: Division wise

25

Area Irrigated by Surface Water during Boro 2021-22
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Trend in Minor Irrigation

A. Operational Equipment and Irrigated Area e
The trend of operational irrigation equipment and irrigated area from 1961-62 to 2021.22 jg

shown in Table 8 and Table 9.

Table 8: Trend of Minor Irrigation Equipment 1961-62 to 2021-22

[Boro Season Boro Season Annual Equipment Annual Change
Operating (Nos.) in Percentage (%) ...
Sotiow [ sw T e R oYW ST | LR
 Joee 1886 :
1962-63 2,024 30.16
196364 2477 22.38
1964-65 2,239 -9.61
1965-66 | - 3,420 52.75
1966-67 | 3990 16.67
1967-68 102 6,558 0 64.36
1968-69 380 10,852 272.55 65.48
1969-70 980 17,846 157.89 64.45
1970-71 796 24,483 -18.78 37.19
1971-72 906 24,243 13.82 -0.98
1972-73 1,237 32,917 36.53 35.78
1973-74 1,494 998 35,243 20.78 0 7.07
1974-75 2,699 1,029 35,534 80.66 3.11 0.83
1975-76 3,828 2,162 36,382 41.83 110.11 2.39
1976-77 4,461 3,045 28,361 16.54 40.84 -22.05
1977-78 7,453 6,447 36,730 67.07 111.72 29.51
1978-79 9,329 8,379 35,895 25.17 29.97 227
1979-80 9,795 11,280 37,389 5 34.62 4.16
1980-81 10,131 20,931 35,951 3.43 85.56 -3.85
1981-82 11,491 42,955 41,153 13.42 105.22 14.47
1982-83 13,800 93,100 35,500 20.09 116.74 -13.74 |
1983-84 15,500 120,300 36,000 12.32 29.22 1.41
1984-85 16,900 147,000 37,000 9.03 22.19 2.78
1985-86 17,900 146,900 37,500 5.92 -0.07 1.35
1986-87 18,700 160,300 40,600 4.47 9.12 8.27
:gg;:gg gg.jgg ; 88,700 42,300 8.56 17.72 4.19
; 35,900 50,800 10.34 25.01 20.09
=T
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[Boro Season| Boro Season Annual __E;:‘ui-p;e;;;ma_l Chan-g.;
Operating (Nos.) in Percentage (%)
_ |omw STW LLP pTW | stw [ e

1989-90 22,600 | 260,000 51,000 0.89 1022 | 039
1990-91 21,500 | 270,300 51,600 -4.87 - 3.96 ‘ 1.18
1991-92 25500 | 309,300 50300 | 186 | 1443 | -252
199293 25700 | 348.900 52,200 0.78 | 128 3.78
1993-94 24,500 | 359,200 52600 | 467 | 295 0.77
1994-95 26,700 488,900 57,100 8.98 - 36.11 8.56
| 1995-96 27,300 571,200 60,600 2.25 16.83 6.13
| 1996-97 25200 | 629,800 62,900 -7.69 10.26 38 |
1997-98 25,300 664,700 66,300 0.4 5.54 541 |
1998-99 26,700 | 736,100 72,900 5.53 10.74 9.95
| 1999-00 23530 | 707,570 58,050 -11.87 -3.88 -20.37
2000-01 23,180 | 865,210 71,310 -1.49 22.28 22.84
1200102 23,000 893,360 77,000 -0.78 3.25 7.98
| 2002-03 23,430 924,020 79,870 1.87 3.43 373
| 2003-04 24,720 925,150 77,790 5.51 0.12 2.6
2004-05 27,180 | 1,128,990 99,250 9.95 22,03 27.59
2005-06 28,280 | 1,182,520 | 119,130 4.05 4.74 20.03
2006-07 29,170 | 1,202,720 | 107,290 3.15 1.71 -9.94
2007-08 31,300 | 1,304,970 | 138,630 7.3 8.5 29.21
2008-09 32,170 | 1,374,580 | 146,790 2.78 5.33 5.89
2009-10  [32,910 | 1,425,140 | 150,610 2.3 3.68 2.6
2010- 11 33,670 | 1,549,150 | 173,670 2.31 8.7 15.31
201112 [34,050 | 1,498,390 | 177,220 1.13 -3.28 2.04
2012-13 35320 | 1,523,610 | 170,570 3.73 1.68 -3.75
2013-14 36,034 | 1,563,791 171,041 2.02 264 0.28
2014-15 36,566 1,549,711 167,175 1.48 -0.9 -2.26
2015-16 36979 | 1,417,008 | 173,179 1.16 -9.36 3.46
2016-17 37,175 1,398,960 176,478 0.53 -1.27 1.9
2017-18 37,538 1,355,852 181,469 0.98 -3.08 2.83
2018-19 37634 | 1,357,532 | 187,188 0.26 0.12 3.15
2019.20 37,007 | 1,398,706 | 199,914 -1.67 3.03 6.80
2020-21 36,955 1,409,689 204,391 -0.14 0.79 2.24
2021-22 33896 | 1,469,980 | 205212 -8.28 4.28 0.40

1 f BADC, data from 1982-83
Note: Data from 1961-62 to 1981-82 Taken from Year wise Progress Report o :
to 1999-2000 taken from Census of Irrigation in Bangladesh by ATIA Project and data from 2000-01 to

2021-22 taken from Minor Irrigation Survey Report of BADC.
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Irrigation Equipment Annual Change in Percentage (%)
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Figure 52: Trend of Minor Irrigation Equipment Change in Percentage of last Thirteen Rabij
Seasons (2009-10 to 21-2022)

Table 9: Trend of Irrigated Area by Different Minor Irrigation Mode (1961-62 to 2021-22)

e ST = = E— F
iy i = S L =
. = - 5

1961-62 " | 29927.9

1962-63 53863.6

1963-64 63461.9

1964-65 53547 4

1965-66 70247.8

1966-67 91135.6 —

1967-68 | 1667 130373

1968-69 | 6510 180620

196970 | 13004 273227

197071 | 12984 373230

197172 | 11874 369745

197273 | 15287 508715

197374 | 24881 | 1806 | 565477 el

197475 | 47716 | 2726 | 576963 e

197576 | 62246 | 5220 | 603475 ]

1976-77 | 66477 | 7168 | 519479 nfa:¥

197778 | 137034 27929 | 708959 '

197879 | 204186 | 35827 | 820470 -

1979-80 | 235748 55400 | 894775 il

1980-81 | 259557 | 99029 | 912099

1981-82 | 323152 202180 1089873

1982-83 | 234000 371000 | 337000 16000 | 405000 160000 1523000

1983-84 | 263000 480000 | 342000 | 18000 372000 | 138000 1610000

1984-85 | 287000 686000 | 351000 16000 384000 | 147000 1772000 |
28
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| s

1985-86 304000 | 586000 | 356000 16000

Irrigation
Season

LP
Manua! &

rtesian
Traditi
Maothod
Gravity
Veih

314000 | 1630990 | ' | 1739000

~--FLLJ:?5-‘87 318000 | 639000 | 386000 | 16000 | 326000 | 155000 | | | 1840000 |
~ +c67-88 | 345000 | 753000 | 402000 | 16000 | 433000 | 115000 | | 2064000 |
~ 1988-80 | 380000 | 941000 | 482000 | 16000 | 391000 | 170000 | ' | 2380000 |
1989-90 | 384000 | 1037000 | 484000 | 16000 | 478000 | 176000 2575000
190091 | 365000 | 1078000 | 513000 | 18000 | 498000 | 316000 2645000 |
1591-92 | 434000 | 1234000 | 500000 | 19000 | 316000 | 251000 2674000 |
1992-93 | 437000 | 1392000 | 496000 | 22000 | 323000 | 291000 2829000
109304 | 389000 [ 1388000 | 458000 | 20000 | 348000 | 326000 2767000
1994-95 | 502000 | 1638000 | 538000 | 25000 | 250000 | 352000 3107000
1095-96 | 540000 | 2004000 | 568000 | 51000 | 207000 | 355000 3752000
" 1996-97 | 475000 | 2159000 | 570000 | 38000 | 186000 | 333000 3762000
| 1997-98 | 465000 | 2182000 | 622000 | 64000 | 201000 | 285000 3833000
199899 | 507000 | 2522000 | 628000 | 101000 | 232000 | 358000 4349000
199900 | 529640 | 2122510 | 581800 | 18650 | 76520 | 227400 3556520
200001 | 538260 | 2295660 | 603280 | 6530 71730 | 250850 3766310
200102 | 530290 | 2355030 | 628750 | 7460 36900 | 286010 3849770
500203 | 587930 | 2400410 | 664020 | 11710 | 32510 | 309650 4018240
2003.04 | 589490 | 2429130 | 630670 | 13340 | 25570 | 355670 4043860
200405 | 654190 | 3159900 | 838380 | 1250 24250 | 109380 4787340
00506 | 700660 | 3120610 | 803170 | 2110 26130 | 107040 4759720
200607 | 725260 | 3196120 | 810020 2250 12150 | 137060 4882870
2007.08 | 785680 | 3197180 | 903870 | 5210 19040 | 138800 5049780
200800 | 790115 | 3245143 | 957035 | 15448 43965 | 75145 5126851
00010 | 773323 | 3336652 | 964902 | 17412 40186 | 85151 5217626
201011 | 719206 | 3505287 | 1009961 6381 3814 | 19071 5263740
201112 | 758963 | 3418147 | 1084594 | 11859 28326 | 20447 5322335
201213 | 934342 | 3242440 | 1035736 34560 | 28320 | 97707 ;::;:;gz
2013-14 | 876803 j&?ﬁi&ﬂﬁ” s ?;:ff e
201415 | 962039 | 3235184 | 1106705 27718 20222 e S
2015-16_| 1104177 | 2054040 L 11870, 29;2 :issa 154885 5527266
201617 | 1063486 | 3079001 | 1187823 | 27 T 1358 Sy

1248616
" 1076141 | 2994466 et
ig:: ;:) 1234245 001120 | 1269661 | 7852 | 6629 242386 | 14222 1315 :z::
i ——Eﬁ 1287013 | 6752 6124 245136 | 16524 | 1735
2020-21 | 1085431 | 30 | "1 5824 247636 | 9939 | 444 | 5689580

2021-22 | 1038113 3070155 | 1310917
P eport of BADC, data from 1982-83

from Year wise Progress R .
*821' Iri";ea,:ion in Bangladesh by ATIA Project and dala from 2000-01 to

ent Survey Report of BADC.

Note: Data from 1961-62 t0 1981 ;
to 1999-2000 taken from Census 7
2021-22 taken from lrrigation Equip
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me
B. Comparative Study of Area Coverage (ha].Per qu[j::'l:w .
A comparative study of area coverage (ha) per equipment ( i

TW & LLP) is given below in the Tabje 19,

STW&LLP)
Table 10: Comparative study of area coverage ha per equipment {DTW;- e
' - Opﬂﬂﬂﬂl‘lal E‘I"'Pm'“t '_‘r1L:€‘,’fm'c0‘.’ﬁ.'".E!re p.r
Irrigation Irrigated Area ('000 ha) {'000No.) JDTW S
season DTW | STW l LLP DTW I STW LLP | DTV . ._"_1' _E
- —— —— T 138 | 931 355 16.96 3_.‘“_3 | 9.49
| 26283 | 204 | 37 L 2 L 36 16.97 | 399 | o5 |
1983-84 263 | 480 | 342 165 | 1203 | e e
| 198485 | 287 | ss6 | 51 | 160 | 147 | 37 TR0 1389 | 949 |
5_1“9_53"5-55_ ' 4 .?ﬁ*j_ ) ‘-;'-5‘ ‘_f”"'_{'?_i. -3?'5 il 3'99—————-——~9'4g
| 1986-87 | 318 630 | 38 | 187 160.3 4908 VAL 139 ) 951 |
| 1987.88 | 345 753 | 402 | 203 | 1887 | 423 ¥ _|390] 95
1988-89 | 380 941 | 482 224 | 2359 | 508 16.96 | 3.99 | 9.49
1989-90 | 384 | 1037 | 484 226 | 260 51 16.99 | 3.99 | 9.49
| 1990-91 365 1078 513 | 215 2703 516 | 16.98 | 3.99 | 0.04
199192 | 434 1234 500 255 309.3 503 | 17.02 | 3.9 | 9.e4 |
1992.93 | 437 1392 496 25.7 348.9 52.2 17 [ 390 o5
1994.95 | 502 1638 538 26.7 488.9 57.1 18.8 | 3.35 | 9.42
199596 | 540 2004 568 27.3 571.2 606 | 19.78 | 3.51 | 9.7
1996-97 | 475 2159 570 252 629.8 629 | 18.85 | 3.43 | 9.06
199798 | 465 2182 622 253 664.7 663 | 18.38 | 3.28 | 9.8
199899 | 507 2522 628 26.7 736.1 729 | 18.99 | 3.43 | 861
199900 | 52964 | 212251 | 5818 | 2353 | 70757 | Sao0s 2251 | 3 | 10.02
2000-01 538.26 | 229566 | 603.28 23.18 865.21 71.31 23.22 | 265 | 8.46
2001-02 | 53029 | 235503 | 62875 23 893,36 77 2306 | 2.64 | 817
200203 | 587.93 | 2409.41 | 66402 | 2343 | 9240 7987 | 2509 | 2.61 | 8.31
200304 | 58949 | 2429.13 | 63067 | 2472 | s251s 7779 | 2385 | 2.63 | 8.1
200405 | 654.19 | 31599 | 83838 | 27.18 | 112599 9925 | 24.07 | 28 | 845
200506 | 70066 | 312061 | 80317 | 2828 | 11a355" 11913 | 2478 | 264 | 6.74
200507 | 72526 | 3196.12 | 81002 | 2047 12027 107.29 | 24.86 | 2.66 | 7.55
2007-08 | 785.68 | 3197.18 | 90387 313 | 130497 | 138.63 25’ : 2‘ e 6'52
2008-09 | 790.12 | 3245.14 | 957.08 | 3217 | 137455 | 148 79 | 2456 236 | 652
200910 | 773.323 | 333665 | 9649 | az9; | 142514 | 150,87 : : Y
2010-11 | 719.206 [ 3505.287 | 1009087 3367 | 1549149 | 173 ;35 8 120
201112 | 758.963 | 3418.147 | 1084.504 | 34 nan—] 1498.386 | 177 9 | 21.36 | 2.26 | 5.82
2012-13 | 934.342 | 3242.44 | 1035735 35325 1523'609 216 | 2223 [ 2.28 | 6.12
201314 | 876803 | 3278.838 | 1083200 Mo T 170.569 | 26.45 | 2.13 | 6.07
201415 | 962,099 | 3235 185 mm__ 103 7911 171041 | 2433 | 21 | 633
2015-16 | 1194.177 | 2954 040 m:ﬁ___:q_{,g;g‘ 1413'711 167.175 | 263 | 208 | 662
2016-17 | 1063.486 | 3079.001 1187.823 | 37,175 ] = 008 | 173179 | 3229 2,08 | 6.72 |
2017-18_| 1072.539 | 2981 6ag mwhﬂ;—ge—- 10478 | 288 | 22 | .73 |
2018-19 | 1076.141 | 2094 466 | WWM 191469 | 2857 | 2.19 | 6.72
201920 | 104285 | 3001 12 | o ] 1357.532| 187.188 | 25.89 2.21 | 667
202021 | 1085431 | 3008 orc m‘m 1398.706 | 199.914 | 293 2.15 | 6.35
2021-22 | 1038.113 | 3070 155 | 5 : 1409.849 | 204 391 | 2 29 |
113 | 310.917 | 33 30g 29.37 | 2.13 | 6.29 |
e _1469.98 [ 205215 30.63 [ 2.09 | 6.39 |
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Power Source in Irrigation Equipment

During the 2021-22 Rabi season, 1711980 number of power operatedllr zgat'llzn ecz}uipment are
: 1 i 4 elther vV fjlf?‘-,{ﬂ
- d equipment's are operaie o
used all over the country. Power-operate o neal.
electricity. Recently solar energy is used to generate electricity 19 operate I:,th& STa“-(“f pacity
irrigation  pumps. The survey has been made to determine num a;f O diese| g
electricity-cperated various types of equipment's used all over the country. Different modes of

Irrigation equipment based on Power Source are shown in Table
in Figure 55

11 and graphical pPresentation

Table 11: Division Wise Distribution of Irrigation Equipment based on Power Source
T T RS el O Diesel Total
division At -ﬂ;;'rr;h;:r-_ .ﬂi;a‘{TEIF- ?u;n‘h_ér | Area (ha) Number Area (hl)
Dhaka | 80415 |, 309394 143,079 391,838 223,494 701,232
Mymensingh | 74114 | 304290 . 125615 297,968 199,729 602,258
Rajshahi 103907 | 762.480 234,454 454,725 338,361 1,217,205
Rangpur 107477 | 475133 | 296,948 575,705 404,425 1,050,838
Chittagong 43701 | 265632 82,028 314,212 126,629 579,844
Khulna 44217 209,176 276,680 541,670 320957 | 750846
Sylhet 10,881 62,936 61,028 287,262 71,909 350,198
Barisal 1430 19,847 25,026 156,856 26,456 176,703
LTom - | seeznz 2408888 | 1245758 302023 | 1711960 5,429,124

® Electric Number uElectric Area (ha)

Nos. of Equipment and Irrigated Area (ha)

B
3 & 18 & ]
i 2 : I8 : :

Dhaka Mymensingh Rajshahi

Rangpur
Division

Chittagong

Y and

ng Rabi Season 2021.22

32

Division wise Irrigation Equipment and Irrigated Area (ha) on the Basis of Power Source

= Diesel Number Diesel Area (ha)

__EIHI

Sylhet

Barisal

Diesel Operated Different types of
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Figure 56: Net Cultivated Area, Non-Irrigated Area and Total Irrigated Area
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Figure 58: Irrigated Area by Groundwater
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Figure 61: Distribution of DTW in Bangladesh
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Figure 62: Distribution of STW In Bangladesh

39

(%8 CamScanner


https://v3.camscanner.com/user/download

- "
A

Distribution of Low Loft Pump (LLFP)
in Bangladesh



https://v3.camscanner.com/user/download

LR
1

{India)

- West Bengal c,s S N
o

s BADC
s BMDA
® Others
- Distnet Boundary
;_ == Inlernational Boundary

[
- l
Deep Tubewell (D'I'W) Distribution of Bangladesh |
!
|

[
|
|

i
i { Meghalaya

(India)
E"g& S s G e S
ar, g L3, o ; s W :
‘. 4 e i : ! i -E
i L s .,:'t_ 2 :‘.‘NIHIIIHH'] ? . ?_."".-:}
< ; \
§ 7

'T’t Ssam

& 5
t.\s ;_

Syl

Ml thaz iy {‘-. Gadie)

s et

. o r'
o "l': l"\. hu:ufrr L Ny & ! "
S 7 1 } f B
5-,-.,1 N.'meh‘rm afar a
-~
+'~‘4', Dhaka - N:}hﬂmm ?"
’
¥ e
] 5 ».
Nhlnalpui< {"h‘mq;«l‘ 4
‘ r'. g
) w-lylg.;_’nf ' 4 PV ’n ] E
s e ‘-1} ‘\‘ "E
[ r A “lhn-d h
% _* - nu:
N, A
{ ~ {
0 '

H

LR

Source:
Bangludesh Irvigation

e m e = C=ZGIS
Survey and Monitoring System (BIESM) o o» [ ™ ~—

Source: HIFSM Datahase, 2022

Figure 64: Location of Deep Tubewell
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Study on Survey of Minor Irrigation Equipment, Area,
Preparation of Data Base and Development of Software

EA0C has been implementing survey and monitoring activites such as irigation
ted area, irrigation cost and crop production ;‘.os!. source of rju.wr; pumy
- ﬁtlfad farmers etc. in all over the country since 1999. The Survey was conducted !
vointing enumerators and field employees of BADC, BMDA and DAE. Based on oo
~cted data Annual Survey Report has been published during last two decades fo provide

~.nical assistance and suggestions to the government and policymakers for formulation of
' or Immgation Policy.

7 the era of Digitalization in processing and preserving or storing the above collected
nformation’s/data, it is essential to create a database and to develop a web base software for
survey and monitoring of Minor Irrigation activities, cardinal information are needed like Table,
Graphs, Maps, GIS database etc. so it is important to prepare GIS database including Maps and
3D geometrical Maps for surface water and ground water too.

Digitalization of Survey & Monitoring for Development of Minor Irrigation Project under BADC
has been taken a program named Irrigation Equipment Survey & Monitoring System to establish
a database on about 16 lac irrigation equipment through questionnaire incorporated with 49
columns needful information’s and also develop a web base software to meet necessary queries
about irrigation. Under this program, BADC appointed CEGIS a trusty board of the Water
Resources Ministry as a consulting firm to accomplish the above assignment.

In first phase, the database and Bangladesh Irrigation Equipment Survey and Monitoring
System (BIESM) software were prepared. Although the database has a compact and unique
dataset but it still needs some attention interims of data consistency (e.g. some remote area
DTW data was not been added). Moreover, a few more features have been suggested by
experts and stakeholders during the disclosure meeting. Therefore, an updating has been
carried out to strengthen the database as well as the BIESM software,

The software has all the datasels to meet any queries about irrigation. It has also had the ability
to analyze data and present it to the audience. The homepage is presented in Figure 66. The
database has four major modules that are presented in Figure 67. As mentioned earlier, a
number of data and information will be available for any user which is ranging from equipment
type and location 1o benefited farmer and labor level data (Figure 68). Data was collected by 49
columns questionnaire to gather all the information related lo irrigation and every specific
equipment (Figure 69). A glimpse of the analysis capacity of the aoft_wgr§ is Iprasantad in Figure
70. Some unique features are added 10 this software. These are- i) irrigation equipment data
could be visible with its picture and brief information (Figure 71), ii) Overall irrigation equipment
and related information could be viewed even al union level (Figure 72), i) distance between
the equipment is being measured (Figure 73).

From this year's database updale some new features have been intmducad.. Thesa are- i) to
monitor user level information, a user log-in system is introduced, u)ermnlslralwe data is
updated as per present administrative unit, i) remote area’s DTW information is incorporated etc.
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Figure 67: Modules of the BIESM software
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Figure €8: Information of software at a glance
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Figure 72: Union level data extracted from BIESM software
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Figure 73: Distance measurement between irrigation equipment from BIESM software

47


https://v3.camscanner.com/user/download

Findings of the Survey

o find out the number of operated differenE irrigation
DAE, BMDA and CEGIS-appointed field
rmation. We know that, the accurate area
ethod to calculate the area. So,
ent's owners and consuitation
er equipment may vary from

The main objective of this survey was t
equipment, area irrigated and beneficiaries. BADC,
staffs are collected the above irrigation equipment info
calculation was quite difficult, because there was no specific m
the information was collected from the statement of the equipm
with beneficiary farmers. 1t is mentioned that the irrigated area p
location to location as well as farmer to farmer
The main findings of this survey report are:

« During the irrigation season 2021-22, the operation of deep tube wells decreased by
8.28%, shallow tube wells increased by 4.28 % and low lift pumps increased by 0.40%
which is very significant in comparison with the previous year.

* In the 2021-22 Rabi season, total irrigated area was 5.69 million ha, of which groundwater
irrigation covered 4.12 million ha, 72.5% of the total irrigated area; while surface water
irrigation covered 1.57 million ha and 27.5% of total irrigated area. To compare with the
previous year which is indicates that using of groundwater in irrigation activities is
decreased significantly in the boro season.

« The irrigated area during this Rabi season increased by 0.64% than that of the previous
year 2020-21. The area under DTW decreased by 4.36%, STW is increased by 2.13%
and LLP increased by 1.86% which is acceptable.

« Itis found that about 97.62% (33,092) DTWSs were operated by electric motors and 2.38%
(804) DTWs were operated by diesel engines. In case of shallow tube wells, 27.9%
(409455) STWs were operated by electric motors and 72.1% (1060525) STWs were
operated by diesel engines. Low Lift Pumps were mainly operated by diesel engines,
which is 89.9% (184,429) and the rest were operated by electric motors, which is only
10.1% (20,783).

* The average irrigated area per DTW was 30.63 ha, per STW was 2.09 ha and per Low Lift
Pump was 6.39 ha. Irrigation coverage per unit of water discharge is low, which indicates
necessity of on-farm water management in the minor irrigation scheme.

+ The price of rice significantly impacts future investment in boro cultivation. The
producer/farmers will be encouraged to invest in irrigation sector if the boro price goes up.

* Itis very essential to strengthen survey and monitoring activities by providing enough

skilled manpower for collecting and analyzing irrigation-related data which will help
Government in taking future plan and program.
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DIVISION WISE IRRIGATION EQUIPMENT USED AND TOTAL AREA IRRIGATED
{ IncludingSolar Pump, Dug Well, Gravity flow, Artisian Wells, Manual, & Traditional Methods )
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