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Sub-catchment Catchment Sub-catchment Catchment
Area (km?) Area (km?)
Stung Chinit 8,236 Stung Dauntri 3,695
Stung Sen 16,359 Stung Pursat 5,965
Stung Staung 4,357 Stung Boribo 7,153
Stung Chikreng 2,714 Prek Thnoat 6,123
Stung Seam Reap 3,619 Siem Bok 4,425
Stung Sreng 9,986 Stung Chhlong 5,957
Stung Sisophon 4,310 Delta 13,822
Stung Mongkol Borey 10,656 Lake (dry season) 2,887

Stung Sangker 6,052

31
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3

3-2
Sub-Catchment Monitoring stat:)ornai nage Backwater Reference
Name (Stung) Name Area (k) Effects Station
Chinit Kompong Thmar 4,130 None -
Sen Kompong Thom 14,000 Prevailing Panha Chi
Staung Kompong Chen 1,895 None -
Chikreng Kompong Kdey 1,920 None -
Seam Reap Untac Bridge 670 None -
Sreng Kralanh 8,175 Prevailing Bac Prea
Sisophon Sisophon 4,310 Prevailing Bac Prea
Mongkol Borey | Mongkol Borey 4,170 Prevailing Bac Prea
Sangker Battambang 3,230 Prevailing Bac Prea
Dauntri Maung 835 None -
Pursat Bak Trakoun 4,480 None -
Boribo Boribo 869 None -

32,3
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1)

Rated and observed discharge, Stung Chinit at Kg.Thmar
(full line = rated, dots = observed)
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32 (Kg. Thmar Stung Chinit

Rated and observed discharge, Stung Boribo at Boribo
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MIKE11T NAM
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Stung Chinit at Kompong Thmar
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35
2001

Stung Boribo at Boribo
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WUP-JICA
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37
100 (DEM,
Digital Elevation Model) DEM (MPWT, Ministry of
Public Works and Transport)  JICA

Hydrographic survey (CHO 1998/99)
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Plan (1959/60)
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6
Water level stations shown with
circles. Locations for discharge
measurements shown with arrows.
Kompong Loung Kratie
Kompong Chhnang g
Prek Kdam & =~ Kompong Cham
Phnom Penh Port —— g Chrui Changvar
Bassac Chaktomouk —= 3 Downstream Mekong
Koh Khel ——# -=— Neak Loung
Chau Doc]‘ Tan Chau
3-8
1994
(Hacrow,1994)
( )
TSD-MRCS GIS
RADARSAT (a)1999 5 16 26 (b)1999
9 24 (©)1999 10 21 25 (d)2000 8
25 9 4 ()2000 9 23 10 5
(H2000 10 19 20 (2001 8 30
(2001 9 23 (H2001 10 17

47



2004

3

TSLV

(2

DEM

3-10

73

3-10

2002

7

48

2003

1



2004 3

3-10

311

49




2004 3
311
(3)
RADARSAT WUP-JICA
TSLV
2002
312 10 14
2002
2002 2002 10 14
3-13
WUP-JICA 2002 ADCP
1

50



2004 3

-

-

S e —————

3-12

(

)

(

)

(2002 10 14 )

Depth [m]

[Jonozs
[ Joz2s.050
[]os0-1.00
[ 1.00-2.00
B =.00-3.00
I =00-4.00
B 00-5.00
Il 500-2.00
Bl - =00
[ JHoData

3-13

(

)

51

(

)

(2002 10 14 )



2004

TSLV
2002
4
3-14(2/2)
9
( 70
(
315
WUP-JICA
WUP-JICA TSLV
1998 2002
2000

2002 WUP-JICA

52

TSLV
3-14(1/2)

) 314(22)



2004 3

2002 TSLV
WUP-JICA

53



2004

3

Observed and simulated discharge at Kompong Cham, 2002
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Observed and simulated discharge at Phnom Penh Port

and Prek Kdam, 2002
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Discharge [m3/s]
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Simulated discharge at Chaktomouk, dry season 2003, daily averaged
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Simulated discharge at Chrui Changvar

- Jan-03
- Nov-02
- Sep-02
- Jul-02

- May-02
- Mar-02
- Jan-02
- Nov-01
- Sep-01
- Jul-01

- May-01
- Mar-01
- Jan-01
- Nov-00
- Oct-00
- Aug-00
- Jun-00
- Apr-00
- Feb-00
Dec-99

45000

40000 -

35000 -

20000 -

I

I

I

I

I

I

I

I

m
o
2
N

[s/ew] abreyosia

10000 -

Between 1940s and 1960s

Before 1920s

After 1960s
- - - - - -Between 1920s and 1940s

Simulated discharge at Prek Kdam

12000

8000 4 -~~~ -~~~

6000 f -~ -

4000 -

2000 4 -~ -
0

-4000 -

-6000 -

[s/ew] abreyosiq

-8000 -

-10000 -
-12000

Jan-03
Nov-02
Sep-02
Jul-02
May-02
Mar-02
Jan-02
Nov-01
Sep-01
Jul-01
May-01
Mar-01
Jan-01
Nov-00
Oct-00
Aug-00
Jun-00
Apr-00
Feb-00
Dec-99

Between 1940s and 1960s

Before 1920s

— After 1960s

—— Between 1920s and 1940s

3-18

60



2004

Prior to 1920 : no embankments
Year 2000 hydrograph
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Example of model application :

Hydraulic effect of bridge
openings along Road no .

Significant water level gradient
observed during peak flow

Present bridge openings act as

bottlenecks for downstream flows.
. 7
and increases upstream watey4evels
d

1

is

e

7 ObsWL at
4 Ve P15:7.24m
L ObsWL at
— P16: 5.79
3-20 2002 ( )
(m]
Test simulation : Upstream |
decrease
Increase the total width of bridges azvye“;;eaf“
by a factor of 3 (from app. 150 m to
450 m)
Effecton
m ¥50Cm  ncreased width water level
Longitudind profile of -_}_"5‘ —— o
simulated water level | 20 om! ladME D SN FMGaN
[m¥/s]
Increased width 5030
m9/s
. o ] Existing
+f Iml ~ Existing width width —
Longitudind profileof | = - |
smulated water level
Effect on
discharge
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Volume balance for the Great Lake 1998
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41
Distance . Average Discharge for Recorded Periods
. from Drainage Recqrded Annual Annual Annual
Station . Area Period g .
River-mouth (kmz) (Year) Minimum Mean Maximum
(km) (m3/s) (m?/s) (m’/s)
CS hiang 2363 189,000 | 1961-1999 720 2,690 10,580
L uang 2010 268,000 | 1961-2001 920 3.990 15,320
Prabang
EE';”Q 1717 202,000 | 1968-1999 910 4,180 15,880
Vientiane 1,580 209,000 | 1961-2000 1,010 4,410 16,060
Nong K hai 1,551 302,000 | 1970-1999 1,000 4,480 16,250
Nakhon 1,217 373,000 | 1961-1999 1,320 7,090 24,750
Phanom
M ukdahan 1123 391,000 | 1961-1999 1.380 7570 27.410
gmr‘ﬁ 910 419,000 | 1966-1999 1,600 8,980 34,870
Pakse 869 545,000 | 1961-2001 1,610 9,890 37.810
%:23 668 635,000 | 1961-2002 1,590 13,790 51,400
Kratie 545 646,000 | 1961-1999 1.950 13.180 51,220
Ehe'?ﬁm 332 663,000 | 1960-1999 1,780 12,740 43,110

Note: Discharges at Phnom Penh are simulation results of the Decision Support Framework.

Specific Discharge Specific Discharge

(m¥s/1,000km?) Average Annual Minimum (m®%s/1,000km?) Average Annual Mean
5 30
4 Q Q 25
°p
3 Q Q Q
Q9 20 } a Q Q
2
Q 1) Q
1 b
15 Q Q
o N N N N N
100 200 300 400 500 600 700 10 =
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Drainage Area(1,000km?)
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(m¥s/1,000km?)
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() 1998
9 6 11
Probability of occurrence of 1998 drought by station on
the Mekong mainstream
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Non- exceedance probabilities of monthly mean discharges in April on Mekong

mainstream
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Non-exceedance probabilities of monthly mean discharges at
Luang Prabang (1961-2000)
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2
9 1961 2000
6 11
6
4-6
4-2
Type Typica Year Description

Water abundant year when drought probability was
Type-A 1970, 1981, 1995 far over 0.5 (occurrence of oncein 2 years) at al

stations

Normal year when drought probability was almost
Type-B 1974, 1982, 1990 05 at all stations

Historically basin-wide severe drought when
Type-C 1987, 1992 drought probability was far below 0.1 (occurrence of

oncein 10 years) at all stations

Historical but partial drought when drought
Type-D 1977, 1998 probability varies from station to station. Severe

drought occurred only in the downstream reaches.

Historical but partial drought when drought
Type-E 1972, 1986 probability varies from station to station. Severe

drought occurred only in the upstream reaches.

Historical but partial drought when drought
Type-F 1989, 1993 probability varies from station to station. Severe

drought occurred in limited reaches.

Source: WUP-JICA Study Team
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Type-D: Historically but Partly Drought

—&— 1977
—o—1998

/|

asyed

welyd Buoyy

ueyepsny

woueyd uoyseN

reyy BuoN

auenuaIA

ueyy Buelyd

Bueqgeld Buen

uaes Buelyd

9 ® N~ © 1 ¥ o N o
o o o o o o o o o
Auigeqoid
Al 2\ o
V welyd Buoyy
| P23 LeueDyn
_ 399 yepiINN
g Fet
>
woueyd uoyyeN
e
9o
x
= X %v reyy Buon
o]
]
W /¥R BueNUSIA
<
]
< A ey Bueyo
-
W Bueqeld Buen
\ K o uses Buelyd
- 9 © N~ © 1y ¥ O & <o O
o o o o o o o o o
Aniqeqoid

Anngeqoid

Aungeqoid

= E
le asyed 035
—
= 4 asyed
= v g o welyd Buoyy 2 q /
2 S 3 S r v. weiy) Buoyy
g | |44 D 2 Llgg
[a) — o O
D — —
- /.- ueyepynN
2 >
= woueyd UoueN £ — + +
o % V. woueyd uoyyeN
2 1 reysi BuoN 5
> w, reyy BuoN
m —
o v.. auenualn <
W — .m auenuaIn
1] = E 2
T o ueyy bue 2
T $3 A \ 1A BUBILD T ueyy Bueyo
w 0 A3 o
@ LN :
g 0 Bueqeld buen e Vv. Bueqeld Buen
= =
&/ uaes Buelyd A\ \ uses Buelyd
/
o ® ~ © 1w ¥ o § o ©° 4 9 ® ~ © 1 ¥ o o o
o o o o o o o o o o o o o o o o o o
Aungeqoid Aungeqoid
\A N-\ asyed N ﬂ asyed
a
Ky
<4 X welyd Buoyy E A gﬂ welyd Buoyy
°
[a} ~ o /
ueyepiniy © ® o ueyepinin
5 232
5 g ¢+
% ° woueyd uoyyeN n woueyd uoyyen
> 588 E
£ + + + reyy Buon 3 reyy BuoN
S £
z 3
A auenual o auenual
@ NuaIN > 1 NUSIA
o =
S S
[ A ueyy bueo = 4| eust Buewo
o
o2
-A Bueqeld buen H \r Bueqeld buenT
Q
{ g « 1L
uaes Buelyd uaes buelyd
£ IS
o o ~ © 1 ¥ ® o o o 4 o ® ~ © 1 ¥ o 8 o o
o o o o o o o o o o o o o o o o o o

73



2004 3

414
(1)
WUP-JICA
7 2003 1
2003 10
1

2002
TSLV

448km)

( 533km)

( 561km)

Discharge (m3/s)

(DHRW)

Flow Hydrograph of Mekong Mainstream in the 2002 Wet Season

55,000
50,000 === Kratie n
\ == Kompong Cham
45,000 ’ A A\ e==== Chrui Changvar | ||
\ === Koh Norea
=== Neak Luong
40,000 7 7 «===Phnom Penh Bassac R
35,000 } \ J / ﬁ
30,000 | \J \Cg
25,000 / AN \\\
20,000 } s \ \§
15,000 } \ \§
= TSN
\\
10,000 | \§ ]
g
5,000 =
L -~~
0
N N N N N X X X X Y Y Y NY < < (¢] (¢] (¢)
NPT PP OI PR R R R RS FSFFFFTESSSSS EFF F
NG @ Y & '\9}> P&,‘? 2 o2 '&9 ,{/b’% 099 A7 o o \/\ﬁ @’é qjdé > P \/60 {],,59 09,0
Date/Month
4-7 2002

74



2004 3

4-7 2002 3 900m*/s
2,240m°/s 2-5%

2002 7 18 12
4-8

Discharge (m3/s) ~ Longitudinal Flow Changes along the Mekong Mainstream

—®—2002/7/18
50000 r —0-2002/8/15
+/+\ o |+ 200218129
Chrui —o—2002/9/26
40,000 - Changvar / —e—2002/10/10
P —A—2002/11/21
30,000 | ¢ —m—2002/12/19
o’% — o+
20,000 '/’:;, Kompong
%‘N
10,000 |
Neak
Luong
O 1 1 1 1 J
250 300 350 400 450 500
Distance from the Mouth (km)
4-8
8 29 45,100m>/s 9
26 44,800m*/s 2002
45,000m*/s
25%
4-9
25,000m*/s] ( ) 11m]
35,000m*/s] ( ) 13m]
25,000m°/s
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3

Discharge
(m3/s)

9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000
0
-1,000
-2,000
-3,000

Phnom Penh Port

Discharge of Chrui Changvar (m3/s)

40,000

30,000

20,000

10,000

Oo

0

10,000

20,000

30,000

40,000

Discharge of Kompong Cham (m3/s)

Distance from the Junction (km)

4-10

4-10
Longitudinal Flow Changes
along the Tonle Sap (Reverse Flow)
- O0— +
-+ —-@—2002/7/18
i —A—2002/8/1
- -0 2002/8/15
B —+—2002/8/29
- ——2002/9/12
i —&— 2002/9/26
10 20 30 40
Prek Kdam
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Discharge
(m3/s)
10,000
9,000
8,000
7,000
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4,000
3,000
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50,000

Longitudinal Flow Changes

along the Tonle Sap (Normal Flow)
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i ——2002/11/7
5 ——2002/12/5
i ——2002/12/19
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[ | 10
]
254
4-11
9 26 6,100m%/s
2,100m%s
4-11
1/3
Discharge (m3/s) Longitudinal Flow Changes
along the Bassac —e—2002/7/18
7,000 Ta Khmao —0— 2002/8/15
6,000 } —+—2002/8/29
— Koh Khel
5000 | —0—2002/9/26
O/QM e 2002/10/10
a0 T ./o\‘ —A—2002/11/21
3,000 f —m2002/12/19
2,000 } L —A
1000 | W—= |
0
0 10 20 30 40 50
Phnom Penh  pistance fromthe Junction (km)
Bassac
4-11
(2)
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@

(b) 11m

25,000m*/s

(© 12m

30,000m>/s

(d)

(€)

®) 11m
23,000m%/s
2002
Discharge (m3/s) Flow Hydrograph of Mekong Mainstream in the 2002 Wet Season
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50,000 }| Reverse Flow - | ]
Increases and to Normal) z)?”ﬂgong Cham
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4-13
2002
(a 37,900m*/s
(b)
2 11,900m*/s(=37,900m*/s-26,000m>/s) 30%
(©) 11,500m*/s(=49,400m*/s-37,900m’/s)
23%
3
to Tonle Sap Lake
via Floodplain
V°| Mekong River
12 BCM
K
ompong
Vol
@) L |
Tonle Sap to Tonle Sap Qp: 49,400 m¥s
Vol.: 338 BCM
Q: 6,500 m3/s
Vol.: 29 BCM(R)
14 BCM(N) ﬂ
| Phnom Penh Port | (@) Op: 57,900 m¥s
Vol.: 280 BCM
[ (ot 328Cm )
Q: 26,000 m3/s
Vol.: 222 BCM
Q: 5,400 m¥/s Legend
Vol.: 43 BCM Bassac River Mekong River <: - Channel Flow <: : Flooding Flow
Note:
Qp or Q indicates river flow on 24 August as a flood peak at
Kompong Cham in the 2002 flood season.
Vol. indicates total flow or flooded volume
for 6 July to 20 October 2002, showing in billion cubic meters.
4-13 2002
2002 7 6 10 20
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(3)
1995 6
3
(b)
4-13
1995
2003 10
2
25,000m°/s
4-14
1998 2003 6

80

WUP-JICA

25,000m°/s

@
(©

2002

(25,000m*/s
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Discharge (m3/s)

Flow Hydrograph of Kompong Cham in the Recent Wet Season

55,000 l l l
——1998
50,000 ) e 1999
=——2000
/\ AN 2001
15000 \/ [\\ 2002
40,000 ﬁ f Vi 2003
35,000 F \
' 4
J\ \ /7 \\
30,000 ¢ L \
1/ /\1/\ {
25,000
20,000
15,000 ﬁ/hf
10,000
5,000
0
N N N N X X X X
'\;300%'3\)0\33” ,195\)0 & &,30 ,19'30 ,{/\50 'v\)q@'?p?’,\f:’,VQi\/?\)q’\’%ﬁb?i'\;&?ﬁb’cﬁQ ey er/,Oc‘ \9,0(' qg)p“ q;es@ qﬁ@'&ﬁo::ﬁo; &
Date/Month
25,000m%s
4-3
Kg. Cham Great Lake
Year Maximum Water Level
Flood Volume (BCM) at Kg. Luong (MSL m) Storage Volume (BCM)
1998 4.233 6.86 34.242
1999 54.342 8.97 57.050
2000 119.143 10.36 75.155
2001 103.640 9.89 68.767
2002 113.708 10.10 71.556
2003 38.209 8.26 48.837
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Relation between Kg. Cham Flow and Great Lake Storage

T

60 o y=35.33+0.332x

] ’=0.981

80

Great Lake Storage (BCM)

40
O
20
0
0 20 40 60 80 100 120 140
Kg. Cham Flow Volume above 25,000 m3/s(BCM)
4-15

2000

1995
1998 2000
1998
1998
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4.2

421

422

115

2004 MRC
121
2.5%
4-4

Country . - 3

(Coverage of MRB) Number of Reservoirs | Storage Volume (million m?)
China (22%) 2 498
Myanmar (3%) 0 0
Lao PDR (25%) 3 5,408
Thailand (23%) 9 5,462
Cambodia (19%) 0 0
Vietham (8%) 1 779
Tota 15 12,147

( 22% ) 2
4 980 m
( = )
2
3 (4,200MW)
m’ 550m°/s
1,230m°/s
5 28% 2%
2% 17%
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25%

24m3/s

22%(170,000km?)

3%(28,000km?)

10MW

615MW

2 ~4 )
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1970 9
4
546 m 24  ha
6.9%
19%(155,000km?) 90%
1,500 m°
(39,000km?)
(48,500km?) 8% (14,800km?) (18,200km?)
(720MW) 779 m 2000
240 ha
4-5
. Comple- |  Annual Plant
Country Name of Plant Type C(ﬁ?/c\;)ty tion Output HeRaage(dm) Discharge
Y ear (GWh) (ms)
China Manwan Mekong RoR 1,500 1993 7,870 99 -
Dachaoshan Mekong RoR 1,350 2000 5,931 80 -
Nam Ngum Nam Ngum SS 150 1971-85 900 32 220
Xeset XeDon RoR 45 1991 180 157 -
LaoPDR | 11N NamTheun, | pop | 210 1998 | 1,645 230 100
Hinboun Nam Hinboun
Houay Ho Se Kong SS 150 1999 600 765 10.4
Nam Leuk Nam Leuk SS 60 2000 184 - -
Sirindhorn Nam Mun SS 36 1968 115 30.3 -
Chulabhorn Nam Chi SS 15 1971 62 85 -
Thailand
Ubolratana Nam Chi SS 25 1966 75 16.75 75
Pak Mun Nam Mun RoR 136 1997 462 - -
Dray Ling Se Srepok RoR 13 1995 70 - -
Vietnam
laly (Yali) Se San SS 720 2000-01 | 3,642 189 105

Note: SS: Seasonal storage, RoR: Run-of-river, Source: MRCS and other related reports
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4-5 2000 10MW
13 7

4-17

4-17
Source: MRC, MRC Hydropower Development Strategy, 2001
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423

(1)

m/

m/

m/

(2

GDP
22.7%

MRC
224,200ha

10

449
80%
(DEDP,1994)
1984

1,448-2,400mm

401-599mm

2 m

1999 4830 m’ 74%
ESCAP(1991) 9,230
7730 m 1500 m¥
2002 6,800
2000 4
75% 1999
47.2% 18.3% 36.5%
LRIAD(2002)
941,400ha 392,100ha 1,719,100ha
81,200ha
283
247 (DEDP,1994)
1,426 924,400ha
1 ~4 )
1,423-2,495mm 2,005-2,400mm
1,224-2,400mm 1,505-2,100mm
410-1,089mm 887-1,247mm
381-535mm
181 m° B m
18 m 116 m
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5
51
511 1995 WUP-JICA
1995 4 5 4
(
1995 ) 1995
(WUP) (MRC)

1995
5

5-1

Category Rule
1. Proceduresfor Data and Information Exchange and Sharing (approved in
July 2001)

Procedural Rules 2. Procedures for Water Use Monitoring (approved in November 2003)

3. Procedures for Notification, Prior Consultation and Agreement (approved
in November 2003)

4. Rulesfor the Maintenance of Flows on the Mainstream (to be approved by

Technical Rules the end of 2004)

5. Rulesfor Water Quality (to be approved by the end of 2005)

WUP-JICA WUP MRC

WUP-JICA 3
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1995
MRC
1
2 3
( )
MRCS
512
(1)
4 1995 6 (
) 4

Article6: Maintenance of Flows on the Mainstream

To cooperate in the maintenance of the flows on the mainstream from diversions, storage releases, or

other actions of a permanent nature; except in cases of historically severe droughts and/or floods:

A. Of not less than the acceptable minimum monthly natural flow during each month of the dry
season;

B. To enable the acceptable natura reverse flow of the Tonle Sap to take place during the wet
season; and

C. To prevent average daily peak flows greater than what naturally occur on the average during the
flood season.

The Joint Committee shall adopt guidelines for the locations and levels of the flows, and monitor and
take action necessary for their maintenance as provided in Article 26.
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6
MRC
6 26 26 5
@
(b)
(©
(d)
(€
(IBFM: Integrated Basin Flow Management)
2003 7
MRC 2004
IBFM
26
5-2 26
No. Key Term Progress/lUndertaken
To establish the timeframe for the wet and dry Approved by the MRC

Seasons

Council in November 2003

reguirements at each station

To establish the location of hydrological stations,
2 | and to determine and maintain the flow level

Under the IBFM Project and
Technical Drafting Group
(TDG) 5

To set out the acceptable minimum monthly

Under the IBFM Project and

diversions from the mainstream

3 natural flow during each month of the dry season | TDG 5

4 To set out the acceptable natural reverse flow of | Under the IBFM Project and
the Tonle Sap to take place during the wet season | TDG 5

5 To set out criteriafor determining surplus Under the IBFM Project and
guantities of water during the dry season TDG 5

6 To improve upon the mechanism to monitor Approved by the MRC
intra-basin use Council in November 2003

7 To set up a mechanism to monitor inter-basin Approved by the MRC

Council in November 2003
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(023
1995
(BDP: Basin Development Plan)
4
190m°/s
100m*/s ( 100,000ha 1liter/s/ha)
90m’/s
40-50m°/s
68m°/s
( )
4 2,800m°/s
«C )
115 m°
550m°/s
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52
521
4
(
) « )
MRC IBFM
MRC (DSF:
Decision Support Framework)
MRC
Surplus
X
Off-Stream Selected Minimum Monthly
Uses Flow Natural Flow
Scenario (Interim Flow Plan)
In/On-Stream
Uses
Y
51 IBFM
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522
(1)
45,000km?
87%(39,000km?)
12%
20%(1,600 )
(795,000km?)  4.9% (606,000km?)  6.4%
GDP  27%
40% 1,100 400 /km?
740kg
85%
( ) -
1998
5-3 1998
Province Area (ha) Population Density (person/km?)
Long An 444,885 1,306,202 294
Tien Giang 232,694 1,605,147 699
Ben Tre 228,191 1,296,914 568
Dong Thap 323,530 1,564,977 484
Vinh Long 147,370 1,010,486 686
TraVinh 236,694 965,712 408
Can Tho 296,300 1,811,140 611
Soc Trang 320,027 1,173,820 367
An Giang 340,623 2,049,039 602
Kien Giang 625,564 1,494,433 239
Bac Lieu 248,925 736,325 296
CaMau 521,511 1,117,829 214
Tota 3,965,314 16,132,024 407
Source:  MRC and KOICA; Flood Control Planning for Development of the

Mekong Delta (Basin-wide), September 2000
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(2)
3 4 3 4 (

189,000km?) ( 646,000km?)

0.3-0.5m%/</100km?
(4 ) 4
( ) 2
10km
200km
( 756,000km?) 4 5 0.54m®//200km?
0.42m®/s/100km?
0.28m>/s/100km? 0.16m*/s/100km?
1997
( ) 13,200m%s 4 2,800m*/s 9
26,300m%/s
( ) 82%
(3)
3 5
5-4
Item South China Sea Gulf of Thailand
(at My Thuan) (at Rach Gia)

Tidal Amplitude 3.0m 0.7m

Salinity 33 ppt 25 ppt

Highest Tide Level +1.6 m +0.5m

Source: Mekong Delta Water Resources Development Project, Feasibility Study
Update, Environmental Impact Assessment and Environmental Action

Plan, Annex 1, August 1998
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GULF OF THAILAND

Ca Mau Peninsula

170 ha

50-70km

Long
Xuyen

Ca
Mau

Sau Dong

Caisan-Thotnot

0 20 40 60 80 100

[ E— | T 1

SCALE km
5-2

Sa
Dec .
Vinh
Long
750,000
Can Tho

1,250,000 ha

Legend
[T] Region between main branches
] caMou Peninsula
[=] Ho Tien coastal region

Source: Summary Report of the Project Manager, Programme of Mekong Delta
Salinity Intrusion Studies, Phase I11, 1992

4g/!

43.2km

29.4km

25.6km

95

4g/l
26.4km 26.2km
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3

(4)

@
(b)
(©

@ (b

4 170 ha
4
4g/l 30-40km
1989 1990
4
1990
55 1990 15
Period Tota Salinity (g/l
Discharge | My Tho | XuanHoa| My Hoa | TraVinh | Dai Ngai
Feb 1st 4,100 0.16 0.59 0.78 2.03 0.36
Feb 2nd 3,170 0.21 0.71 122 2.86 0.68
Mar 1st 2,550 0.75 2.09 111 2.83 2.64
Mar 2nd 2,070 0.50 1.47 1.54 3.57 351
Apr 1st 1,930 0.65 1.74 1.65 4.56 2.89
Apr 2nd 1,570 1.49 2.86 3.13 557 2.96
May 1st 2,340 1.95 3.87 2.24 5.48 3.48
May 2nd 3,600 0.47 131 0.88 2.83 1.38

Source: Some Fundamental Hydrodynamic Characteristics of the Mekong Delta Water
System during the Dry Season, Programme of Salinity Intrusion Studies in the
Mekong Delta Phase 111, SIWRPM, 1992
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15-day Average Salinity Variation in 1990 Dry Season
6,000 6
c
© [ Flow
O
@ 5000 5 —.e—-.MyTho
=
2 4000 N
|_ — ~
Eé ] 2| —=—MyHoa
1 c
Egsooo u \‘7 3 S| _e—T.vinh
o 2 n
g'_ 2,000 (& 12 —4—D. Ngai
E N
8 1000 [ |- N 1
g :7" B
° &
= 0 23] 0
Feb Feb Mar Mar Apr Apr May May
1st 2nd 1st 2nd 1st 2nd 1st 2nd
5-3 1990 15
523
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Variation of Daily Mean Waterlevels at Kratie (1990-2001)
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5-4 1998
55 1.5m
1999 1999
3 1,850m%s 4 2,200m’s 12
12 3 3200ms 4
2,800m’/s

Variation of Daily Mean Waterlevels at Tan Chau (1990-1999)

Waterlevel (m)

Time (Day)

Variation of Daily Mean Waterlevels at Chau Doc (1990-1999)

Waterlevel (m)

R
\

: il k

N>

1998
0
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Time (Day)
55 (1990-1999)
1998 1998
1998 6m 280 m° 2000 9.5m
650 m 1998 8,500km? 2000

13,000km?
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1998
1999
6g/l
109/l 49/l
10g/!
Comparison of Maximum Salinity in February at Tra Vinh
(Co Chien)
12 —e—1997
—e—1998
10 | —A—1999
—m— 2000
=38
3> & ———2001
>
N /7/ i,
E \
n
4
2
0
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Time (Day)
Comparison of Maximum Salinity in February at Dai Ngai
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10 —e— 1997
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% s
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IBFM
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(2
1992
1998
1998 6 11
9
0.5(2 ) 0.025(40 )
1998
1998
) 13% 22%
(3
9
1992 1998 3 4
5-6
Station Drainage Ar Mar Apr
(km2) Mean |10-year | 5-year |1992/93|1998/99] Mean | 10-year | 5-year | 1992/93]1998/99
Chiang Saen 189,000 835 660 730 801 702 915 700 820 824 645
Lua. Prabang 268,000 1,065 890 920 1,025 673 1,112 900 990 1,011 625
Chiang Khan 292,000 1,043 870 910 962 969 1,056 890 920 881 943
Vientiane 299,000 1,167 960 1030 | 1,046 755 1,194 970 1030 974 766
Nong Khai 302,000 1,176 | 1,020 | 1,090 | 1,214 971 1,215 | 1,030 | 1,100 | 1,110 991
Na. Phanom 373,000 1548 | 1,230 | 1,310 | 1,224 | 1454 | 1526 | 1,160 | 1,230 | 1,108 | 1,692
Mukdahan 391,000 1600 | 1,300 | 1,450 | 1,548 | 1,343 | 1,569 | 1,290 | 1,430 | 1,453 | 1,514
Khon Chiam 419,000 1903 | 1,520 | 1,640 | 1,845 | 1616 | 1,839 | 1,520 | 1,610 | 1,775 | 1,789
Pakse 545,000 1852 | 1,490 | 1,650 | 1,575 | 1,502 | 1,819 | 1,520 | 1,600 | 1,449 | 1,778
Delta Inflow 756,000 4,120 | 2,230 | 3,450 | 4,024 | 1,852 | 3,204 | 2,200 | 2,440 | 2,856 | 2,191
4)
10
1997 2001
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35
14,000 1S 3poo 2 @38
] Comparison of Mean Discharge A ;
12,000 | - verage Surplus Discharge
o to 10-year Drought discharge 2,500 at Tan Chau and Chau Doc
10000 | 2,000
8,000 |
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6,000 [ N L
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4000 |
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57 10
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Loood Wet Year
10.000 \ —10% L _\\_ e . Dry Year 0%
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53
531
1999 6 5
MRC (WUP) 4
(TDG) 2003
3
Legal strengthening
Institutional
strengthening *|: Organizational
strengthening

Components of Institutional Strengthening

59
MRCS MRCS WUP

@
(b) (©
(@ (b)
(©
(@ (b)
532
(1)
3 2 15
(1970)
( 1980)
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(i)
(i)
(iii)
(iv)
(v)

(vi)

(vii)

1997)

Amazon Cooperation Treaty

Agreement on the Utilization of Water in the Boden Lake

The Columbia Treaty

Convention regarding the Regime of Navigation on the Danube

Agreement between the Government of the Republic of Austria and the Government of the
Federal Republic of Germany and of the Free State of Bavaria concerning the Danube Power

Plaand Jochenstein Stock Company

Protocol regarding Water Regulation of the Tigris and the Euphrates (The first annex to the
Treaty for Friendship and Good Neighbour)

Agreement between His Mgjesty’'s Government of Nepal and the Government of India on the

Gandak Irrigation and Power Project

(viii) Agreement between the Government of the Peoples Republic of Bangladesh and the

(ix)

)
(xi)

(xii)

Government of the Republic of India on Sharing of the Ganges Water at Farrakka and on

Augmenting its Flows

Agreement between the Government of the Union of Soviet Sociaist Republics, the
Government of Norway and The Government of Finland concerning the Regulation of Lake

Inari by means of the Kaitakoski Hydroelectric Power Station and Dam
The Indus Waters Treaty concluded between India and Pakistan

Treaty of Peace between the State of Isragl and the Hashemite Kingdom of Jordan (Article 6;
Water)

Agreement for the Full Utilization of the Nile Waters

(xiii) Treaty between Austria and Liechtenstein regarding the Regulation of the Rhine and

Tributary Waters

(xiv) Protocol on Shared Watercourses in the Southern African Development Community

(xv)

Agreement between the Republic of Syria and the Hashemite Kingdom of Jordan concerning
the Utilization of the Y armuk Waters

2002
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2

0)

(if)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

WUP
(3)
1995
5-7 4
Country Name of Law
Cambodia | Draft Law on Water Resources Management of the Kingdom of Cambodia (Submitted to
the Council of Ministers on March 5, 2001)
Laos The Water and Water Resources Law (Resolved at the National Assembly on November
10, 1996)

Thailand Water Resources Act (Unofficial trandlation: Note on principle and reasons)
Vietnam The Law on Water Resource (Resolved at the National Assembly on May 20, 1998)

2002
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533
(1)
(PDIES:
Procedures for Data and Information Exchange and Sharing) (PWUM:
Procedures for Water Use Monitoring)
10
(2
(PDIES)
MRCS MRCS
MRCS
ISDIT(Information System Design and Implementation Team)
ISDIT TACT(Technical

Assistance and Coordination Team)

® MRCS
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(PNPCA: Proceduresfor Notification, Prior Consultation and Agreement)

PNPCA

1995

(PWUM)

MRC

MRCS

MRC
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3

534

WUP-JICA

MRCS

(@)

MRCS
TSD
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MRCS

MRCS
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3

(2

WMO

MRCS 700 MRCS 1997 231

3

MRCS 200 MRCS 1997 125
)

(4)

)

24 1 1
FAX E-mail SSB
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(6)
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54

541

1995

2001 2003 3

542

@ 5

)

©) 5
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3

(4)

)

)

©)

543

(1)

1995

1986
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5-8
Item Laos Thailand Cambodia | Vietnam (Delta) Total

No. of Projects 703 1,426 386 85"

Whole Area (ha) 165,328 | 924,398 269,642 1,683,094 7 3,042,462

Dry Season Area (ha) 113,080 | Nodata 138,466 1,417,5497
Note: 1): Number of irrigation blocks that are further divided into many small projects.

2): Gross area including settlements, fishponds, uplands, roads and water channels.

Source: Land Resources Inventory for Agricultural Development, Feb. 2002, MRC.
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59

Concerned Person

Information

River Administrator ® River flow quantity, water storage in dam and river water quality
® Necessary rate of water use restriction based on the forecasting
of future river flow and dam storage
Water Users ® Expected damages due to water use restriction
® Dissemination of necessity of water use saving
(© 3
(d) 4
5-10
Concerned Person Activities
River Administrator ® Dam operation based on the water use restriction program
® River flow monitoring and forecasting
Water Users ® Performance of water use restriction
® Monitoring of damages

3)
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)
5-11
Monitoring Item Monitoring Monitoring Measures Data Reporting Timeto
Interval River Administrator
Intake
Abstracted Quantity Everyday Automatic Water Gauge End of Year (or Month)
Storage Dam
Water Level Everyday Automatic Water Gauge End of Year (or Month)
Inflow Discharge Everyday Automatic Water Gauge End of Year (or Month)
Abstracted Quantity Everyday Automatic Water Gauge End of Year (or Month)
Released Discharge Each Time Automatic Water Gauge End of Year (or Month)
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5-12 ( )
Item Real Time Data
Rainfall Rainfall at Principal Station, Radar Rainfall
River Water Water Level and Water Quality at Principal Station
Storage Dam Storage VVolume, Inflow Discharge, Outflow Discharge,

Notice/Alarm of Flood Water Release

Drought Management

Remaining Dam Storage Volume, Cut of Water Abstraction

Flood Management

Flood Forecasting/Warning
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3MRC; Mekong szer Commission

MI N UTES
(Meeting between the WUP Team and JICA Mission, 10: 00 11:30, 13 Iune 0l)

This Minutes of Meeting is made between the WUP Team of the Mekong ] Rwer Commission
(hercinafter referred to as "WUP Team") and the joint rmission"of the Study Team on Hydro-
meteorological Monitoring for Water Quantlty Rules in Mekong River Basin. (hereinafter

referred to as "JICA Study Team") and its. Adv1sory Commlttee based on the meetmg ‘held on-

June 13, 2001.

After presentation of the draft Inception Report by the JICA Study Team in the middle of May,
the issues concerning with the overlapping of some parts of the JICA Study to the related
MRC’s projects and some administrative arrangements weré raised-as the main issues to be
resolved or modified. Since then, both sides, the WUP Team and the JICA Study Team made
© the clanfylng or modtfymg efforts to solve the i 1Ssues. . :

In the Meetmg, the JICA Study Team presented the following issues-and directions-to finalize - .-

 the Inception Report.

1. Technical issues: : -
(1) Clarification of working act1v1t1es on hydrolog1cal momtonng
(2) Clarification of working activities on Tonle Sap modelling
(3) Modification of working activities on draft "rules” preparation

2. Administrative issues : '

~ (1) Status of the JICA Study Team
(2) Financial Issues.

The WUP Team agreed with the revised directions on the technical issues proposed by the

JICA Study Team. Furthermore the WUP Team informed the Meeting that MRCS is now

working on setting up the joint technical advisory committee to supervise and coordinate all

WUP activities. Joint workshops/meetings will be held among the related projects/programs to

keep all concerned parties informed. The Advisory Committee understood the importance of

the joint workshops/meetings, and emphasized that those joint activities should be conducted
" flexibly in accordance with the technical themes.

_Regarding_administrative issues, the WP Team informed the Meeting that the issue on the.

- status of the JICA-Study-Teanrhrad been raised with the CEQ and the MRCS staff statis would

be granted to the JICA Study Team. However, on the financial issues, i.e. financial assistances

for the activities being made by NMCs and line agencies related to the JICA Study, have been
under consideration. The JICA officials stated to convey these issues to the Headquarters. The

- JICA officials explained the rules and regulations on the JICA development study scheme, and
emphasized that. the request together with justification should be made promptly for the
necessary arrangement. The WUP Team understood the above conditions.




-~

)

Finally, the JICA Advisory Committee requested the MRCS for early arrangement so that the

JICA Study Team could timely start activities on the explanation trips and field surveys to the
member countries. Furthermore the Committee also requested the MRCS for early approval of

the Inception Report being finalized to conform to the discussion results.

~ Attendance List

Name Position
MRCS .
| Chaiyuth Sukhsri Team Leader, WUP, MRCS
| Nguyen Tat Dac Head of WG1, WUP, MRCS
Hideto Fujii -{ Senior Advisor, TSD, MRCS
JICA L ‘

Kanehiro Morishita

| Téam Lead.ér,wJICA'Smdy Team

S DTS

Shizuo Ono - Leader, JICA Advisory Committee
Hidetomi Oi JICA Advisory Committee '
Kenichi Matsui: JICA Advisory Committee

_Takao Masumoto JICA Advisory Comrmttee

Senichi Kimura: JICA Headquarters ‘ '
Kosuke Odawara - | JICA Headquarters

‘Kanehiro Morishita
Team Leader, JICA Study Team

Chaiyuth Sukhsri
Team Leader, WUP, MRCS

)j} W 2 Witnessed by

1ZU0 Ono

Leader, JICA Advisory Committee

- Setiichi Kimura
Director, 2nd Social Development
Study Division, JICA




MINUTES OF MEETING
ON

THE DRAFT FINAL REPORT

FOR
THE STUDY ON
HYDRO-METEOROLOGICAL MONITORING
FOR WATER QUANTITY RULES IN MEKONG RIVER BASIN
AGREED UPON BETWEEN
MEKONG RIVER COMMISSION SECRETARIAT
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JICA STUDY TEAM

28th JAN[_IARY .2004, PHNOM PENH

I. Khu_on Komar Mr. Kanehiro MORISHITA
fficer-in-Charge - Team Leader of

“WUP, MRCS JICA Study Team

Witnessed by

%)/:4/1/
M. Yukihiro KOIZUMI
Assistant Resident Representative
JICA Cambodia Office




Minutes of Meeting on the Draft Final Report for the Study
on Hydro-Meteorological Monitoring for Water Quantity Rules
in Mekong River Basin :

In accordance with the Scope of Work (hereinafter referred to as ‘S/W’) as well as the
revised inception report, in which the concrete work components and schedule were
stipulated, mutually agreed on June 13, 2001, the JICA Study Team (hereinafter
referred to as “the WUP-JICA Team”) implemented and completed their planed work
components in January 2004. Prior to final printing of the Draft Final Report
- (heremafter referred to as ‘DF/R’), the regional training workshop was held on
December 15 to 16, 2003, in the conference room of Cambodiana Hotel in Phnom
Penh. In this workshop the WUP-JICA Team presented the work results and discussed
about them with the participants who joined from the four riparian countries.

Based on the discussion in the regional training workshop, the WUP-JICA Team
finally compiled the work results into the DF/R. The WUP-JICA Team submitted the
DF/R to the Mekong River Commission Secretariat (hereinafter referred to as
‘MRCS’). ‘

1. Acceptance of the Draft Final Report

After presentation of the DF/R by the WUP-JICA Team, discussion was made
between two parties and the DF/R was in principle accepted by the MRCS. The
following copies were submitted to the MRCS:

Main Report : 50 copies
Supporting Report  : 50 copies
Summary : 50 copies
Databook : 25 copies

2. Comments on the Draft Final Report

Both sides agreed that the MRCS would summarize the comments on the DE/R given
by not only the MRCS but also the National Mekong Committees and line agencies in
the riparian countries, and send them in writing to JICA Cambodia Office by February
~ 27,2004, s0 as to be reflected upon the Final Report. ' |

3. Submission of the Final Report

S/W states that the Final Report is to be submitted “within one month” after receipt of
the comments on the DF/R. Thus the Final Report shall be submitted to the MRCS
within March 2004,

Mr. Khuon Komar representing the WUP, MRCS expressed their deepest gratitude to
the WUP-JICA Team’s activities as well as various assistances including technical and

y 7.
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legai aspects by the Japanese Govemment. In particular, he emphasized the following
effective assistances and contributions made by the WUP-JICA Team:

(1) Hydrological monitoring activities including discharge measurement and
rating curve development gave great contribution to the monitoring system in
Cambodia, in terms of gap filling of flow data.

(2) Through development of hydro-hydraulic modelling, the hydrological and
hydraulic functions of the Cambodian floodplains could be clarified so that the
CNMC and responsible agencies of Cambodia can utilize the model for
evaluation of development effects in the floodplains.

(3) Technical assistances aiso gave the MRCS as well as NMCs and line agencies
good facilitation of the rule formulation and knowledge building: these
assistances comprise (a) time frame determination of wet and dry season, (b)
maintenance of flows on the mainstream and (c) best practices of water use
management system in Japan.

(4) Furthermore the various and frequent trainings in hydrological monitoring
provided the good opportunities of capacity building to the line agencies: these
are training workshop on discharge measurement, on-the-job training on
discharge measurement, on-site training for operation and maintenance of the
automatic water level gauges, and so on. '

In response to the comments, the WUP-JICA Team expressed these results were
attained through cooperative efforts with the WUP-MRCS group and appreciated their
cooperation. In addition, both parties confirmed and agreed upon importance of the
recommendations mentioned in the report, namely (1) to conduct the continuous
hydrological monitoring in parallel with the institutional strengthening of the line
agencies, (2) to utilize the hydro-hydraulic model, (3) to utilize the study results on
maintenance of flows for IBFM project, (4) to determine the acceptable minimum
monthly natural flow in due consideration of existing water uses, and (5) to strengthen
monitoring system and activities for major water uses. :

4. Request for Donation of Relevant Equipment

In addition, Mr. Khuon Komar as the OIC of WUP requested to donate the relevant
equipment that have been used by the WUP-JICA Team as well as used by and
installed at line agencies for survey and office work. He expressed such equipment
shall be necessary for continuous activities. The WUP-JICA Team promised to convey
his request to JICA HQ. The list of relevant equipment was attached in the minutes.
The official request will be made soon.

The meeting was thereafter adjourned.




LIST OF PARTICIPANTS

MRCS
I. Mr. Khuon Komar OIC of WUP, MRCS

Japanese Side

1. Mr. Yukihiro KOIZUMI . Assistant Resident Represeniative, JICA
Cambodia Office

2. Mr. Kanehiro MORISHITA. Team Leader of the WUP-JICA Team




1
Water Level Observation Equipment
Description of Goods Quantity | .Note
1 | Main Unit - Nimbus Sensor 8 2 sets for Lao PDR
Consist of: ' 1 set for Thailand
2 CPU 12 Electrical Control Unit 8 4 sets for Cambodia
3 EPS 50 Bubhie Pot 8 1 set for Vietham
4 Air Tube for Measuring (100m) 3 (already installed)
5 | Duo Link Cable 8
6 Solar Panel (KC548) 8
7 Lead Battery (MSE-50-12) 8
Power Cable
8 - CWV-28Q-2C (4m) 8
9 | -CWW-28Q-2C (1m) 8
10 - Earth Cable 1V 5.5 (5m) 8
Discharge Measurement Equipment
Description of Goods ‘ Quantity Note
1 | Workhorse Rio Grande ADCP 600 kHz 4 2 sets in DHRW
2 | TOSHIBA Dynabook Satellite 1800 4 2 sets remaining
3 [ RE-12-12, Lead Battery YUASA 4
4 -| PS12-30T, Battery Charger YUASA 4
5 | C-300, DC/AC Inverter Meltec 4
- 6 | Transformer (AC 220V to AC 100V) 4
Others
Description of Goods _ Quantity Note
1| Computer 1 (TOSHIBA Dynabook Satellite Pro 4600) 1 Available
2 | Computer 2 (TOSHIBA Dynabook Satellite 1730) 4 1pc. in DMH, Laoc PDR
J sets available
3 | LCD (Epson ELP-7600) 1 Available
4 | Multimedia Viewer (Epson ELPDCUZ) 1 Stored in JICA Cambedia Office
§ | Printer1 (HP Laser jet 5000) 1 Available
6 | Printer2 (HP DeskJet 1125C) 1 Available
7 | Software (HYMOS, ArcView) 1 each | Available
8 | SCSI Card (Buffalo SCSI Interface IFC-USCB) 1 Available
- 9 | CD-R Drive (YAMAHA CRW2100SX-VK) 1 "| Available
, 16 | Copy machine (Canon Copier NP-1215) 1 Using in CNMC
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