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Introduction




Introduction

Within past decades, the
production of agriculture has
Increased quickly in Mekong
delta.

»The delta contributed about
40% of agricultural production,
and half of rice production in the
country.

» Rice production is 11 million
tons. Accounts for 85% of
exported rice for Vietnam.
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IRRIGATION SYSTEMS IN MK DELTA

1
Some Large Irrigation Projects in Mekong Delta (1990 — 2005)

NO. NAME OF THE IRRIGATION
SYSTEMS

LOCATION SERVICE

AREA (HA)

FUNCTIONS

Tiep Nhat

South Mang Thit
Quan Lo — Phung Hiep
Nhat Tao Tan Tru

Ba Lai

Ba Rinh — Ta Liem
Huong My

Ba The — Tri Ton

Cai San — Thot Not

Ke Sach

Soc Trang

Vinh Long, Tra Vinh
Soc Trang, Bac Lieu
Long An

Ben Tre

Soc Trang, Can Tho
Ben Tre

An Giang, Kien Giang
Can Tho, Kien Giang

Soc Trang , Can Tho

53,910
225,682
178,888
13,320
50,800
30,944
17,000
43,700
58,000

32,000

Fresh water supply,
salinity control
Fresh water supply,
salinity control
Fresh water supply,
salinity control

Fresh water supply,
salinity control

Fresh water supply,
salinity control

Fresh water supply,
salinity control

Fresh water supply,
salinity control

Soil reclamation, Flood
control

Fresh water supply, Flood

control
Fresh water supply,
salinity control




- THE PROBLEMS OF IRRIGATION
= SYSTEMS IN MEKONG DELTA

Irrigation Structures Performance

4 Low efficiency of structures such as pump stations, canals,
and regulators, due to degradation and poor maintenance.

4 Old technology for the regulation and monitoring system
N4 Lack of water quantity control system

Water Resources Development

Impacted by many factors such as flooding or spring tide,
acidity pollution or salinity intrusion,

polluted by domestic and agricultural wastewater disposals
such as fertilizers, pesticides and solid wastes,

conflicts over water because farmers change from freshwater
rice to brackish water shrimp cultivation of higher value




THE PROBLEMS OF IRRIGATION

SYSTEMS IN MEKONG DELTA

Water prices and tariffs for irrigation in Vietnam are rather low

so that Irrigation Management Company (IMC) can not generate

enough revenue for operation and maintenance of systems.

g’arlffs are set by politicians of the Provincial Committees, not
y IMC.

The farmers, who are clients of an IMC, are still not organized
Into Water Users Associations (WUAS). There is no legal
framework in place to take over, operate and maintain the newly
controlled tertiary level.

Lack of procedures or guidelines for the operation and
maintenance of most systems,

have not installed a monitoring system for water level, water
quantity and quality in the intakes/ off-takes,

The power of managers is not strong enough to solve the
conflicts between water users.
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GO CONG IRRIGATION PROJECT
Background

GO CONG IRRIGATION SYSTEM IN MEKONG DELTA
SCALE 1/50,000

4

Tidal

el Umping
v Project objes
< drainage {
/\/ Sea dike of Go Cong estuary T : | Pre e

N Right dike along Ky Hon - Cho Gao

2 0 2 4 6 8 10 Kilometers
e ey S gy S




GO CONG IRRIGATION PROJECT
Present condition

GO CONG IRRIGATION SYSTEM IN MEKONG DELTA
SCALE 1/50,000
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Dry crop:
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TmEINFRASTRUCTURES OF GO CONG PROJECT
| Present condition

Main canal network :

- 14 canals, total length of
157 km




TeINFRASTRUCTURES OF GO CONG PROJECT
| Present condition

Sluices :




Introduction

Longhai irrigation area
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Total area: 950 ha
Agri. area: 707 ha
Population: 6176

Consists Longbinh
and Binhtan
communes

@\.v Croping pattern: W-
yy S, S-A and A-W

&, Water sources: HL6
and Longhai sluices

v Water management:

. ¥ Under Gocong
é management board,
Tien giang IMC
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Organization chart

Flow chart of the Tiengiang’s irrigtion company

| DIRECTOR I

Flow chart of irrigation management in the Longhai irrigation area

HEAD OF GOCOING 5TUB

IEEIGATION PEOTECT
Ianagemeni l l 1atce
construc . I
Head of Technical staff of
Vamgiong water resources
irrigation managetment tearn EE—
teatmn
I . _ 4
Huanhoa i Warng: i . SQn gFra
irrigation || riga Longhai irrigation
team ' tea: i teatm
! sluice’s
“““““ operation
staff

Longhat



Water management activities

-
v Project authorities

— Responsible for the head works (sluices) and the main
and secondary canals;

— Planning for water supply;

— Monitor gate operation and water quality;

— Informing farmers the operation schedule on time.
v Water users

— Maintenance and management of tertiary canals;

— Pay water fee to IMC via local taxmen,;

v Agreement between IMC and WUSs by contract, total
Irrigation area by each farmer each year,

v Priority for water distribution: limited by condition of
salinity intrusion.




ADVANTAGES

Criteria

Gocong
Project

Longhal irrigation
area

L ocation

Closer (100 km)

Closer (150 km)

Size

Large (44,425 ha)

Large (700 ha)

Boundary

Closed

Closed

Management condition

Good

Good

Maintenance condition

Good

Good

Avallable data

Good

To be collected

Water fee collection

Good (90%)

Good (90%)

Avallable facilities

Good

Rain gause




Outline of field
observation
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Outline of field observation
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Outline of field observation

eme g AL Longhai sluice

B [nstal water level
sensors to record
water levels
up/downstrean

# I/ Record operation
- Schedule

v Record rainfall

. . "W & and evaporation

~ v Monitoring the
SR water flow

v Calucating water
flow by equation
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Outline of field observatlon
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Outline of field observation

At field level

\r 5 field plots selected

¥ 5 Water metters
Installed at each field

e \\¥ PUmp and drainage
v  \Water, water level
onitored

-2 WRSZS Al| cxpenditure for
| p, fertilizer and

WP oetticides monitored
" Id survey form

aluation of actual
ater used for rice
crop and the expend
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Outline of field observation
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Outline of field observation
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Outline of field observation

Other land use Open canal surface Rice crop area

Water balance of Water balance
for open canal ! for rice field




Results of field
observation




Result of field observation data

v Elevation
rangers from
0.75-1.35m

o n\ﬂ®8525%
S _., v<im: 34.4%

WY = 40.95-1.15:
73%




Result of field observation data

Length Bed elevation Surface width ~ Surface area
R B Name of canal (m) (M+MSL) (m) (m2)

7 Duy - 6 Son canal -0.4 10.0 28,200
7 Trung canal -0.4 5.0 4,055
Bolang canal -0.7 13.0 11,518
Capde canal (left) -0.2 18.0 66,168
Capde canal (right) -1.2 22.0 98,076
Giua canal -0.1 7.5 6,780
Haibinh canal -0.2 8.5 11,620
Haichieu canal -0.6 7.5 11,678
Haiden canal -0.1 13,010

1
2
3
4
5
6
7
8
9

=Y
o

Hangnhi canal -0.5 24,101

Huonglo 6 canal -1.1 52,650

Hoaphu canal -0.5 . 8,693

=
=

Hong canal -0.3 . 4,704
La channel -0.3 5,910

Mieu canal -0.2 . 4,582
Quoian canal -1.2 . 8,118
Rachla canal -0.4 . 16,696
Tamtot canal -0.1 . 13,068
Tumoi canal -0.5 . 6,024
Tuphen canal -0.1 . 4,064

Total length 40(ha)




Result of field observation data

Z-YW curve of Longhai irrigation system
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Longhai canal

irrigation canal
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0 c1U ODSE alliC Udlo
Table 3: Land use of the project area during 3 crop seasons in 2007
Area for each crop season
No Land use type Abbreviation (ha) Remark
WS SA AW
1 Agricultural area TRA 7073 | 7073 707.3 | Surveved
1 \\data
- Rice crop TRA 697.1 | 7048 701.7 ﬁu'veyed
data
- Dry crop (water & 10.2 2.5 5.6 eyed
melon) L data
2 Open canal system TCSA 40.0 40.0 40.0 | Calculated
Open canal surface TCOWA 30.0 30.0 30.0 | Calculated
(at level 0f 0.8 m)
3 Other land TOA 201.3 | 2013 201.3 | Based on
GIS data
Total 048.6 | 948.6 948.6 | Based on

GIS data




Result of field observation data

v 100% agricultural area
relys on canal water




Result of field observation data

Climate data obtained and monitored

— mP(LH =PMT) OELH OEMT
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Result of field observation data

Reference crop evapotranspiration at Longhai project area
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Result of field observation data

Table 7: Basis information and calculated flow at the HLE sluice

Lverage
water
lewel

(crm)

Data
avatlable

Ayerage
discharge
during
measured
period
(crms)

Total
water
flowr
through
HLé&

sluice
()

Total
water flow
during the

Crop

SEASON

(1)

Crop
SEASON

[4)

5

5]

7

5

Mo data

1,756, 757

25-31 Jan

H23,002

Full

1,630,754 4

_—

Full

1,/62,k12

3B79,875

Mo

Full

16/ 4303

Full

H14 565

Full

1,216,147 4

_—

Full

201,095

1,796,921

1-19 =zep

bdh 728

23-31 oct

JB5 545

Full

2,543,966

3,55b,243

Full

1,786,757

Mo data




Result of field observation data

Table 8 : Basis information and calculated flow at the Longhat sluice

Mumber | Mumber Total Drainage of water Taotal
of of drainage tor each purpose flow for
Mo MMonth operation | operation | water Due to 2t irrigation
day for rainfall | scheduled
(day) irrigation () (1) () ()
1] Dec—06 2 ) 115,839 115,833
2 | May-07 0 ) B51091 | 437763 | 213328
3| Jun-07 3 ) 469,010 | 469,010

Jul =07

459 249

459 244

Ayg 07

12

1,157,955

235 R0

Sh2 5345

506,056

Tho | Lh | e

wep — 07 3 4 1,096,965 1,095,966 | 788,252
7| Oct-07 7 0 1169003 | 206740 | 963163 | 1,165,245
8 | MNow—07 7 - 521177 | 315937 | 505240

9 Total 49 1 | 5981190 | 1865,060 | 4,316,130 | 239,693

——ra -
W-3 115 83T 115 8394

S 2777305 | 1143383 | 1 ,534,92{ 556,096

2 AW 3,085 ﬂ_ga,/azz 577 | 2565 366\ 1,953,497




@ @
Table O Bummary of wrigation water used at 5 selected pilots
Farmily namne
Crop | WMo | Information LInit Average
1 2 3 4 5 of 5
plots
Ciep son Be Binh hot
1|Area S0m 3,358 4965 2,701 5757 7,257 4 808
Armount of
2usedwater 13 R S ARR e 138 6002 3 651
s
- 3
~— | 3|Water usetha |mha 9,360 s040| 9137 71490 8,271 7,74
4| application Time 17 14 15 23 13 17
Daily average
Al of irrigation crnfday 1.25 073 1.33 1.26 1.06 1.13
£|Area R{r)es 3,358 4968| 5000 5757 7,257 5 268
Armount of
7|usedwater __{md L0 B0 e SOTLL G445) 2,080
g Water usetha [m¥ha 2,111 2003 8252 5335 4,747| 44898
=4 MU o
9] application Time B 4 15 12 a 9
Armaount of
10| drainage water| m? 146.7 B51.5 456 .0 - 2670 3062
Drainage
11 [volume per ha [ m¥ha 43701 1,311 4| 17253 - 3679 TE3.3
12 Ares Sqm 3,358 4 968 2,701 5,757 7,000 4757
Armaount of
|13 used watar ? 226 R eS8 4 802[ 3716 2,262
- }
gWateruseIha trihia 1 566 1626 5402 834 5309| 444885
L [ ;II;.
14] application Time 5 3 11 12 7 a




Result of field observation data

Table 10: Basic information evaluated from data collected from 120 farmers

Information Evaluated
from 120 Accountin data for
selected %, Longhai

ltems farmers or area

121 (4 (5] (5]

Average of length of crop 93

First crop grown 15-Allg

Last crop harvested 18-Dec

Area grow from 1708 to
10/09
Area grow from 11/09 to

First crop harvested

Last crop harvested
Total area harvested in Mov | ha 26.78%
Total area harvested in Dec | ha 73.22%
Tield of A-VY Crop Tonfha




Result of field observation data

Takle 11: Information and production of Longhai project area during 2007

Crop season Crrerall
Information it FH 2007

1000
Total expend for pump in WD Elies 15,96 Y3113
project area
LIZDha 2 43 104
1000 '
Total benefit for project SO 6,941,961 | J 036,658
area
LI5S0 ha 431,714 437 603 1,159 046
% Benefit from other
income in compare with
from rice % i 14
1000
Benefit from other WD 450,85 2644 550
activities
IS0 BT 164 462
1000
Total benefit of the project WO 15861, 5,014 35 21,764 406
area

LI

1000
Incame for each WD per

USDYper




Analysis and discusion




Table 12:

Analysis and discusion

%o crop

Crop season area (V)

Crop area

(ha)

Total crop
water

requirement
()

Taotal crop
Water
recuirement
- Fe
()

Abbre viation

1:3t-30th

_ Lst- 10th
11th - 20th
e

= --

Dm iy average
fmniday)

1st - 201h

- s R

1st-30th
- . @ OO @

Daily average
fnemiday)

(55 [ Bas
iSem i G
Weahe 0

[mnyda

T4

TCWE

TCWE-Pe

2550000

24551594

G0 521

123,004

3,470,741

4

1
2063 885
2079380

2 968,027
2,407,625

555,066

123,004

3,343,471

o0%, 234

1,086,231

543,600

7 838,065

520,085
1 098 533
1,216,564

S

Calculation of crop water requirement of the Longhai project area during year 2007

Total
irrigation
water

requirement
(1)

4,199 547

4,152,137

4,255,472
5,951,198

16,508 554

2,008,195
2,359,764
00

6,054,157




AW
4 448 8

Total irrigation \ TIW I =
water applied




Evaluation of scheme water requirement

C 10p season

- Information Umt WS ]

Total irrigation m’ 3849 141 | ¢ 418 768 3. 35 800
requirement of the
scheme (TTWR)
Total irrigation
water apphed of
the scheme (TTW)
(2)/(1)*100




ANE aNd O 0

Calculation of water balance on the canal

Crop season Overall
A-W 2007

No Information Abbr. Unit | W-8

{Jpen evaporation
from the canal Eoc m? 125130
Total rainfall to the
open canal
Rainfall runoff

from rice fields Rroftr 0 907466
Raintall runott

from other lands ‘ Rrotio ‘ m® ‘ 35 00
Change on storage ‘

volume of canal
Irrigation water |
used evaluated

from equation (1) IWused 1649527
Irrigation water [Wused/
used per ha ha
IWused/
Ratio {14)/(3)*100 | TIW %0 e

66,750 27330

10 Roc 196,120 641,320

‘ 12 ‘ 453,12(}] 1;-73,454‘

‘ 131 736 -52.886 I

‘ 13 Wszcce ‘

IIIHH 2 | 3,356,069

aaami L

16

107.5 /8.0




Calculation of water balance on the rice field

Plossr+Ruse

(6)/(2)*100

%

No Information Unit W-S
1 | Irrigation applied per ha | M%/ha
(TTW) 7,799
(2) | Irrigation module per | mm/day
day (TTW/day) 8.2
3 | Average of (ETc-Pe) per | mm/day
day 5
4 | Drainage water, Tdf mim/day
0
5 | Storage water | mm/day
changed, Wscr 0




Evaluation of overall command-area efficiency

fine | Crop season [ Overall
No Information Abbr. Unit WS T —W 2007
(1) Total crop water CRW-
requirement —Pe Pe m3 3,343,471 | 1,536,213 | 1 28 I | 6,635,983
) Total irrigation
water requirement IWER m3 5,849,141 | 2418.768 | 3 .32 gt | 12,001,715
3 Diverted water via
Longhai sluice m3 | - 886,096 195197 2,839,593
A Diverted water via
HL6 sluice m3 | 3,679,875 | 1,796,921 = 5¢ 15 | 9333,038
(5) Total diverted to
system TFin 3,679,875 | 2.683.017 | 1 808 1l | 12172 631
(6) Total water applied
to fields by pump TIW m3 | 5,436,371 | 3,164411 « 3 171 1'% | 11,722 305
(7) | CEA=(1)/(5)*100 90.9 | 571 0 54.5
| (8) | CEA=(1)/(6)*100 0 | - 48.6 | - 56.6
9 | CEA=(2)/(5)*100 % 158.9 90.2 643 98.6
10 | CEA=(2)/{6)*100 00 107.6 76.4 119.6 102.4




Analysis and discusion

Evaluation of water productivities

. Crop season Overall
Information Abbr. Unit S A 2007
Average of rice Ton/
yield per ha ha . 4.14 . 136
Diveted water per
ha through HL6 and m?/
Longhai TFin‘ha | ha 3,806.8 17,3654
3) Diverted water to

field by pump TIW/ha 4,489 8 16,738

! . lPQWx{ﬂf{E}*mQU ‘ | | 93 | mg! . 054 078

. POW=(1)/3)"1000 . i 0.81




____ Key findings

The results of field observation data analysis

v 100% of irrigation area has relied on the water from the canal
system;

v There was an average of 47 m length of the canal per ha of the
cultivated area or 35 m length per ha in comparison to the
overall natural area;

v The elevation of the rice crop area in the project area ranges
from 0.75 to 1.35 m+MSL, the most common area has
elevation ranges from 0.95 to 1.15 m+MSL (73.3%).
Therefore, improvement of water management in the project
area should be taken into account this common area;

v Rice Is the most common crop in the project area as it is
accounted for more than 98.6% of the total cultivated area
during three crops in 2007;

v An average area for each family is 0.58 ha, and an average of
86% of the income for the families is from the rice cultivation;




Key findings

Results of surveyed crop data analysis

N4

W-S rice seeds in December accounted for 75% and in November 25%;
S-A rice seeds in May accounted for 93.7%;and in June 6.3%;
W-S rice seeds in Aug accounted for 41.3% and in September 59.7%;

The average crop length is 95 days for W-S and S-A and about 93 days for A-
W crop.

Highest rice yield production is in W-S (4.93 ton/ha), the lowest yield
production is in S-A (4.14 ton/ha);

An average of seeds is 190 kg/ha for W-S, 174 kg/ha for S-A and 188 kg/ha
for A-W;

The VD20 and 3536 is considered as the dominated rice varieties of the LHIP
It IS accounted for more than 50% of the rice cultivated area;

Average of benefit from rice cultivation is 566 USD/ha/crop, the highest
benefit I1s 624 USD/ha come from A-W rice,

Average of total expenditure for irrigation, pesticide and fertilizer is about 475
USD/ha/crop;

The net income per person is about 3.52 MVVND/per or $219/person.

Farmers implimented an average of 17 irrigated times, 6 fertilized times and 5
used times for pesticides during W-S, and an average of 9 irrigated times, 4-5
fertilized times and 4-5 used times for pesticides during S-A and A-W.



___ Key findings
Results of monitored data analyses:

v The average of CWR was 461 mm/ha/crop, the highest CWR was
497.0 mm/ha for W-S rice crop;

v The average of CWR-Pe was 315 mm/ha/crop, the lowest value
was 206 mm/ha for S-A rice crop;

v The average of IWR was 580 mm/ha/crop and the highest IWR

was 835 mm/ha for W-S rice crop;

v Farmer used an average of 7,799 m3/ha of water in W-S, 4,489.8
m3/ha in S-A and 4,448.8 m3/ha in A-W;

v Total irrigation water diverted to the system over the year 2007 In
gravity condition was 12,172 thousands m3 it was approximated
equal to the TIWR of the system (12,000 thousand m3);




___ Key findings
Results of monitored data analyses:

v Overall CAE at the field level in 2007 was about 56.6%, the
highest CAE at the field level was 61.5% in W-S;

v Overall CAE at the system level in 2007 was about 54.5%, the
highest CAE at the system level was 90.9% in W-S, the lowest
CAE at the system level was 30.3% in A-W,

vy The POW at system level in 2007 was 0.78 kg/m3 and the POW
at the field level was 0.81 kg/m3;

v Pumping is main mean of irrigation for all rice crop in the LHIA,
there was only 2.5 % of the cultivated area could get gravity
Irrigation condition for a total of 2.5 months over the year;




___ Recomendation

v Some farmers took water
needed in comparison wit
requirement, therefore to |
the system the basic experi
be useful;

v The irrigation expend is ng
with the total expend, the
rice cultivation to the farm
Introduce;

v This Is considered as the |
zone in the Mekong delta,
a similar study could make
Mekong delta.

Eketch for potential water resources management in the hiekong delta

[ 1] Frexnwater s sl sasson
[™ | Frexh Water deponcds on yeasen
s

[3] Fredh Water doponds on seasan
[Mard b irspraas)
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