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BOD Biological Oxygen Demand

DANIDA |Danish International Development Association

DO Dissolved Oxygen

FAO Food and Agriculture Organization

FRP Fiber Reinforced Plastic

ICLARM [International Center for Living Aquatic Resources
M anagement

JS Japan Industrial Standard

NACA Network of Aquaculture Centresin Asia-Pacific

PCR Polymelase Chain Reaction

PIT Tag Passive Integrated Transponder Tag

PL Post Larva

PVC Polyvinyl Chloride Pipe

RIA3 Research Institute for Aquaculture NO3

SEAFDEC |South East Asia Fisheries Development Center

SGP Carbon steel Pipes for Ordinary Piping(JlS)

STPG Carbon steel Pipes for Pressure Piping(JlS)

VND Vietnam Dong




1,650km

3,260km 200 100 km2
330,000km2 4 3
1986
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1997 8.5
1998 5.8 1999 4.8
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1990 30 2000 11
2000 14.8 17.4
3,350,000 10 2
1999 183 2
9 FAO
110 150 1999 121
99 30.3
1999
1999 (NATIONAL PROGRAMME FOR

AQUACULTURE DEVELOPMENT

PERIOD1999-2010)
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180 2 200
672 672
1,512 1,512
50 3 50 2
1
2
631 1,202
35 2 8 1
242 374 2
435 2
400 250
400
320
64 64
20mx 5m 2m
2mx 2m im
6 0.38 3/ x2 0.40 3/
x 2 091 3/ x2
1 160kVA
200 3
35 3 2
0.75 3/
1,600 160
- =136




6mx 6mx 5m

8 14
1
10cm @ 2.1X11mm 1000
1 30L 667x441mm
@ 63.5mm 6
2 40 45
1 @ 250mm 10 20
50 50 x50(mm)
1 W500x D500x H1,100(mm)
250L 20,000lux
1 190 1100 nm
3nm PC
1 220 900 nm
220 750 nm PC
1 @ 300x 650D mm
120
1 8L
1 1.5/ 20L
2 W1,200x D700
mm
1 96 x 0.2ml 96
4 99.9
1 15
7and15x10 PFC 3
2
1 40 400 10 63
10 4 10
, 20 , 100
1 05 12 pm
W300xD420xH310 mm
1 ,PH, , , ,
20m
1 5 6
1 22X22 cm
1 3L
1 m 40Hp
1 25
2 mm 6,000(L) X

2,000(W) x 2,000(H)




11.5

4,810

8.91

VND 5,217

8.73

2000
VND

20

16
0.18

682.9
2001

13 14

VND



Vi



1-1
1-1-1
1-1-2
1-1-3

1-2

1-3

1-4

2-1
2-1-1
2-1-2
2-1-3
2-1-4

2-2
2-2-1
2-2-2
2-2-3

3-1
3-2
3-2-1
3-2-2
3-2-2-1
3-2-2-2
3-2-2-3
3-2-2-4
3-2-2-5
3-2-3
3-2-4
3-2-4-1
3-2-4-2
3-2-4-3
3-2-4-4

1-1
1-1
1-1
1-11
1-12
1-13
1-16
1-16

2-1
2-1
2-1
2-4
2-5
2-5
2-6
2-6
2-7
2-16

3-1
3-1
3-10
3-10
3-34
3-34
3-35
3-43
3-56
3-69
3-76
3-105
3-105
3-105
3-105
3-106



® N0 s N R

3-2-4-5
3-2-4-6
3-2-4-7
3-3
3-4
3-5
3-5-1
3-5-2
3-6

4-1
4-2
4-3
4-4

3-106
3-107
3-108
3-109
3-110
3-111
3-111
3-112
3-115

4-1
4-2

4-4






1-1-1

01000000

10 iy .
2001 223
135 -
>0 3.8
2000
14.8 17.4

2,400,000 =

2,200,000 n
2,000,000 :

1,800,000

1,600,000
1,400,000
1,200,000
1,000,000

800,000 |

600,000 |
400,000 HH
200,000 H

- lLELE Ik

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

4—’—' ‘

1-1

1-1



1999
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30.7 21.3

18.6 7.5
10 20 20 30
1 1 2 5
4 9 10 3
28 26 18 EU 6 3 ,
19 1980 2000
184 1985
61
49 19 6
5 20 2000 30

SEAPRODEX,BIEN DONG FISHERIES CORPORATION,HA LONG
FISHERIES CORPORTION
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g2000000

FAO
110 150 1999
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2000 60 72.3

10.5
66 17 1-1
85 14
1-1 2000
(ha) ( (ha) (

39,676 844 66,571 13,403 1,220 3,842
Hai Phong 15,708 844 23,000 6,929 137 1,650
Thai Binh 9,224 0 18,000 1,764 449 792
Nam Dinh 13,000 0 20,350 3,484 226 900
Ninh Binh 1,744 0 5,221 1,226 408 500
13,889 1,200 8,400 6,100 337 540
Quang Ninh 13,889 1,200 8,400 6,100 337 540
37,638 2,389 32,728 9,671 1,712 3,552
Thanh Hoa 14,900 30 13,800 3,169 320 1,015
NgheAn 13,150 25 9,970 1,187 249 295
HaTinh 3,413 0 2,750 1,400 57 80
Quang Binh 1,643 2,334 2,218 748 214 160
Quang Tri 1,014 0 969 380 803 305
Thua Thien Hue 3,518 0 3,021 2,787 69 1,697
17,897 20,209 22,765 12,114 8,799 18,827
DaNang 709 70 656 210 1,500 315
Quang Nam 4,642 0 3,262 601 1,664 1,000
Quang Ngai 1,151 166 1,192 1,920 1,250 2,400
Binh Dinh 4,325 260 3,700 2,457 1,018 2,500
PhuYen 2,037 7,960 2,955 1,893 1,380 2,612
Khanh Hoa 5,033 11,753 11,000 5,033 1,987 10,000
14,690 1,095 34,974 9,023 4,776 8,053
Ho Chi Minh city 6,000 0 25,000 2,935 718 2,108
Ninh Thuan 1,297 250 3,706 1,150 2,087 2,400
Binh Thuan 2,450 45 3,768 1,500 1,667 2,500
BaRia Vung Tau 4,943 800 2,500 3,438 304 1,045
235,115 39 275,823 214,097 2,950 123,941
LongAn 6,309 0 23,097 3,236 501 1,620
Tien Giang 8,820 39 36,040 2,385 558 1,330
Ben Tre 32,262 0 46,300 26,573 396 10,530
TraVinh 10,455 0 6,705 9,000 367 3,300
Soc Trang 41,200 0 17,000 40,500 321 13,000
BacLieu 88,445 0 39,957 85,503 320 27,361
CaMau 24,404 0 90,000 20,200 307 62,000
Kien Giang 41,220 0 16,724 26,700 180 4,800
376,905 25,776 441,261 264,408 19,794 158,755
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1990

VAC

80
1-2
1-2 1998
QUANG NINH PROVINCE 1,200
THUA THIEN HUE 620
PHU YEN 1,526
KHANH HOA 2,212
NINH THUAN 500

1-6




140 ha
50km 120 ha
6 1 26 ha

200 300ha
10 100ha
2ha
2,125
34
100 150kg ha
500kg ha
1,000kg ha
2
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1.1

14 11 27
2001 5,000ha 11,753
1998 2 293
5-8cm
1993 2,000 VND 2002 15,000 18,000VND
75 9
2
Van Ninh District 310 0
1997 NhaTrang City 286 8,000
Cam Ranh District 870 10,200
1,468 18,200
Van Ninh District 710 34,000
1998 NhaTrang City 773 21,200
Cam Ranh District 810 97,200
2,293 152,400

1-8




1-4

cm VND/
1-3

1993 5-8 2,000

10-15 4,000

1-3 500

1994 5-8 3,000

10-15 5,000

1-3 1,000

1995 5-8 4,000

10-15 6,500

1-3 500

1996 5-8 3,800

10-15 6,200

1-3 1,000

1997 5-8 5,800

10-15 10,000

3-5 15,000

2002 5-7 18,000

8-10 20,000

3
1998 1-5
3 7 4 6
1-5 1998
/

Van Ninh district 15,000 35,700 17-24 0.8-1.3 28.96 71.04
Nha Trang city 15,400 21,500 17-13 0.7-1.3 42.17 57.83
Cam Ranh district 16,000 97,500 16-24 0.8-1.2 14.29 85.71
46,400 15,470 28.48 71.52

3
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7.5
4.8
2
2001 2010
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2005

20 21



PROGRAMME FOR AQUACULTURE DEVELOPMENT PERIOD1999-2010)

2000 60
40,000
20
1-1-3
1986
4.8
7

1991

(NATIONAL
2010
200 250 200
40,000 3mx 3mx 3m=27 3
75 20
4
2 5 1976 1980
1997 8.5
1998 5.8 1999
2000 6.7 2001
1990 30 2000 11

4
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1-2

2000 14.8 17.4
3,350,000 10 2
1999 183 2
9 FAO
MSY 110 150
1999 121
30.3 1999

99

(NATIONAL PROGRAMME FOR AQUACULTURE DEVELOPMENT PERIOD1999-2010)
1999
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1-6

2
1
2
60 x 4 10 x 8
600 5 x 40
750
1 x 10
50 x4
10 x 10
50 x4
100
50
30
30
400 x 4
50 x 20
15 x 3
50 7/
50 10
1200
200 x 1
7.5 x 2

50KVA 15 KVA

10 x10 x 3 10

1

1-15




1-3

6 7
12
1-7
1-7
1994 97 23.39
1-4
1
1 Cua Hoi( )
FAO SUMA

Support to Brackish Water

5

and Marine

Aquaculture

Assessment of Livingd999-

Marine Resurces |
Vietnam-Pase 2

2003

Denmark

530

Seafood Export Arz000-

Quality Imrovement
Programme-Phase 2

2005

Denmark

615

Vietnamese Fisherig2000-

Law Project

2002

Norway

131

Training in Fisherj2600-

Bussiness Management

2002

CIDA

Strengthening of thgR000-

Fisheries Anhinistration

2005

Denmark

1229

1-16




Support to Fresh Wa&@00- |Denmark [635
Aguaculture 2005
Support to Brack|®2000- [Denmark |646
Water And Mari2e05
Aguaculture

2 3

3
3

Development Of Leadi2§00- (ACIAR 0.6
Centres For  Mud (2862
Culture In Indonesia |&
Vietnam
Managemnt of T|A®95- [MRC 3.5 Daklak
Reservoir Fisheries In [PB60
Mekong Bam Phse |
Managemnt Oof T|2eo0- [MRC 45

Reservoir Fisheries In

2084

Mekong Basin Phase Il
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2-2

2-2
17
RIA3
1 RIA3
1 RIA3
11 1 RIA3
2 RIA3
1 6 1 |RIA3
1
4 3
16 1
42
1 RIA3
17+10 4 4 |RIA3
2 1 |RIA3
5 3 |RIA3
5 2 |RIA3
1 RIA3
3 2 |RIA3
8+2 2 RIA3
2 RIA3
1 RIA3
2 RIA3
5
2
30 12
46 13
59




2-1-2

220

1USD=1!

2-3
2000 2 2001
VND
2-3 10 VND
1997 30 10
1998 31 10
1999 30 11
2000 59 21
2001 70 22
2000
2-4
2-4 VND
1994 545
1995 680
1996 1075
1997 1035
1998 1045
1999 1075
2000 1985
2001 2015

2-4

1USD=15,000VND



2-1-3

91

74 3
15 50
4 5 36
SEAFDEC
DNA
2-1-4
3
2 2 2
2-5
2-5 3
80 3x 2
60 3x 1 30 3x 2
20 3x 2 6 3x6
30 3x 2 20 3x 2 6 3x6
30 3x 1 20 3x 2
60 3x 1 5 3x 12
20 3x 2 1 3x 4
60 3x 2
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2-2

2-2-1
1
500

2002 12
2

35KV

2002 12
3
1,000VND/kwh
3
2002 8

60 60 3/
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2-2-2

1710
171
1.0m 1.5m
10cm 20cm
150m
1/500
90m
50cm 50cm N 10
-11.4m 12.7m N 25

N 50

20km

2-6 2-7

2-7

1/1,000
N 2
50
17m/sec



2-6

m/sec
0-1 2-3 4-5 6-7 8-9 10-11 | 12-13 | 14-15 | 16-17 | 18-20
1-3 100 67.0 38.0 31.1 4.0 1.0 - - - -
4-6 100 58.0 34.5 17.7 - - - - - -
7-9 100 55.0 23.0 8.1 - - - - - -
10-12 100 66.5 35.0 17.9 7.2 1.7 0.5 0.4 0.3 -
100 59.5 30.0 18.9 6.3 2.5 1.0 0.4 0.1 -
2-7
N NE E SE S SwW W NW
1-3 21.3 23.9 5.3 1.6 0.2 0.5 13.7 19.8
4-6 3.0 11.7 6.7 20.3 6.5 0.2 9.5 14.0
7-9 0.8 2.1 3.4 26.0 3.2 1.6 9.7 16.1
10-12 6.6 19.2 4.7 6.9 1.1 0.3 17.6 25.3
9.9 17.7 6.2 17.0 3.4 0.8 15.7 23.5
1992 2000 236.2mm
1,560.8mm 2-8
9 12
2-8 (mm)
1 2 3 4 5 6 7 8 9 10 11 12
49.1 |98 1096 | 41.7 | 403 |27.6 |21.6 |343 |154.1 |210.0 |236.2 | 135.4
46.9 | 222 |91 31.9 | 718 |712 |444 |535 |117.5 |389.8 |387.9 |254.4
136.7 | 111.5 | 19.9 |86.4 | 1665 | 297.4 | 109.9 | 89.1 | 325.0 | 576.4 | 820.3 | 492.3
2.9 0.3 0.0 0.1 17.7 | 102 |80 13.3 | 72.9 |207.4 | 1058 | 19.5

2-8




1992 2000 2-9
5 8 28.5
1 23.9
2-9
1 2 3 4 5 6 7 8 9 10 | 11 12
() | 239 |24.4|259 |27.5 |28.4 | 287 |28.4 |28.4 |27.7 |26.6 | 257 |24.6
() | 254|259 |26.8|285 |29.2|29.8|28.9 288 |28.1 |27.1 262|253
() | 228|234 |254 |26.4 |27.5|27.6 |27.8|27.9 |27.1|259 |250 |23.6
1975 1994
20 5 INSTITUTE OF
GEOPHYSICS “ Department of Seismology”
6 2-10
2-10
(kn)
6 0.06 0.07
7 0.10 0.15
8 0.25 0.30
9 0.50 0.55
INSTITUTE OF GEOPHYSIC




British Maritime Technology Global Wave Statistics
Global Wave Statistics
(No.40)
NE SE 5.0 2
11
20.9% 2-11
2-11
(m) (%)
10-11 0 0 1 0 0 0 0 0 1 0.00
9-10 10 34 1 0 0 0 0 0 45 0.03
8-9 10 34 3 40 0 43 31 13 175 | 0.06
7-8 21 101 681 40 20 43 62 40 981 | 0.34
6-7 52 169 | 1556 121 40 129 124 40 2231 | 0.77
5-6 124 371 3599 322 79 301 342 106 5246 | 1.81
4-5 280 810 7781 846 198 818 933 306 11972 | 4.14
3-4 653 2059 | 15075 2297 635 2195 2550 824 26288 9.08
2-3 1399 | 5267 24217 | 6126 2023 | 5896 | 6219 @ 2127 53273 | 18.41
1-2 2851 11985 28594 | 14025 . 6246 | 14203 | 11318 4532 93754 | 32.40
0-1 4965 | 12998 | 15561 | 16645 | 10668 | 19626 9546 5370 95379 | 32.96
10366 33828 | 97068 | 40464 19909 | 43254 | 31125 13332 | 289345 | 100.0
(%) 36, 11.7 335| 14.0 69| 14.9| 108 4.6 100.0
Global Wave Statistics published by British Mactimotogy
15 {M2
S2 01 K1 }
2-12
Z0 M2+S2+01+K1=97.2cm
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O1l+K1 / M2+S2 241 1.50 O1l+K1 / M2+S2
2-12
M2 S2 O1 K1
cm 20.7 7.8 334 35.3
JICA
H.H.W.L CD 194.4cm
H.W.L CD 125.7cm
M.S.L CD 97.2cm
L.W.L CD 68.7cm
C.D.L CD 0.000cm
CD-118.0cm
H.H.W.L +76.4cm (CD 194.4cm)
H.W.L +7.7cm (CD 125.7cm)
M.S.L -20.8cm (CD 97.2cm)
L.W.L -49.3cm (CD 68.7cm)
C.D.L -118.0cm (CD 0.000cm)
10cm 20cm
Mui Dong Ba
1995

13.56cm/sec

2-11

Dong



2 No.1
1710
13.56cm/sec
2-13
2-14

2-13 1 2002 5 31

(No.1) (No.2) (No.3) (No.4) (No.5) (No.1) (No.2)
Hour 9h40 10h20 10h45 11h10 11h25 12h30 13h00
Temperature( ) 30.3 30.1 29.9 30.4 30.2 28.5 28.2
pH 8.02 8.04 8.35 8.56 8.5 6.58 6.39
Salinity (%0) 33.69 33.91 33.06 33.71 33.15 3.55 -
Chlorinity ng/l) - - - - - - 26.1
DO (mg/l) 4,99 32 5.61 6.32 5.95 3.14 2.42
BOD (mg/l) 0.40 0.69 0.35 0.25 0.39 0.44 0.35
COD (mg/l) 16.20 10.70 9.70 16.90 16.70 9.20 10.20
Hardness 5258.11 | 5154.94 | 5027.82 | 5181.69 | 5253.79 908.21 30.49
(mgCaCO03/1)
TSS (mg/l) 30.00 33.50 39.30 32.20 35.20 25.30 24.4Q
Ammonia ug/l) Trace Trace Trace Trace Trace Trace Trace
Nitrite ug/1) 2.50 2.40 2.40 2.40 2.30 3.30 4.30
Nitrate wg/l) 40.00 38.00 41.00 40.00 42.00 90.00 85.00
Phosphate wg/!) 5.00 4.70 6.70 6.70 5.00 3.70 2.70
Silicate ug/1) 247 383 348 277 384 7190 9000
Mn ug/l) 21.50 4.00 67.50 3.70 46.30 70.0 153.70
Zn ug/) 21.20 28.10 27.20 44.70 46.90 28.80 44.50
Cu ug/l) 1.60 2.10 2.10 3.50 2.60 2.00 3.20
Pb ug/l) 3.00 2.30 2.40 3.50 2.70 2.60 2.30
As ug/l) 3.90 3.40 3.70 2.10 3.20 2.10 2.70
Cd ug/l) 0.10 0.10 0.20 0.00 0.30 0.30 0.20
Cr ug/l) 0.60 2.90 0.70 2.50 2.20 3.10 3.60
Hg ug/1) 0.50 0.90 0.90 0.90 1.20 0.50 0.70
E.coli (cell/100ml) ( ( 20(Q 20(Q 1600 800 800
Vbrio (cell/100ml) 3304 @ 50(Q 500 300 @ 10(Q
a-BHC (ng/l) 1.01 0.96 0.09 0.15 1.08 0.08§ 2.97
Lindan (ng/l) 032 0.55 0.12 0.30 0.50 0.28 0.21
Heptachlor (ngJl 0.89 6.06 3.63 6.42 2.08 1.45 3.04
Aldrin  (ng/l) &2 2.62 0.46 0.74 0.45 0.57 0.53
Endosulfan | 4.03 3.63 0.26 8.69 0.18 1.36 3.52

(ng/1)
Dieldrin  (ng/l) [0]0] 0.98 0.56 1.91 0.00 0.00 0.00
DDE (ng/l) 0.56 a7 0.77 0.40 0.54 1.24 0.19
4,4 DDE (ng/l) .00 0.41 0.10 0.49 0.54 1.24 0.19
4,4 DDT (ng/l) .06 0.06 0.00 2.81 0.13 0.00 0.25
JICA

2-12



2-14 2 2002 6 10
(No.1) (No.2) (No.3) (No.4) (No.5) (No.1) (No.2)
Hour 16h45 16h15 16h55 15h55 15h43 17h45 17h55
Temperature( ) 33.9 31.1 33.1 31.0 31.0 28.5 28.2
pH 8.24 8.20 8.12 8.12 8.23 7.15 6.72
Salinity (%0) 32.03 33.31 32.92 33.19 33.04 2.79 -
Chlorinity rag/I) - - - - - - 20.80
DO (mg/) 5.43 B4 7.33 6.47 7.24 7.45 1.73
BOD (mg/l) 1.39 0.37 0.49 0.39 0.94 5.40 0.21
COD (mg/l) 13.10 12.60 11.40 14.1 14.80 11.90 11.60
Hardness 5110.55 | 5109.63 | 5110.63 | 6136.31 | 5160.70 550.82 23.88

(mgCaCO03/1)
TSS (mg/l) 34.30 36.10 41.4Q 38.40 37.3 22.70 20.60
Ammonia wg/1) 84.00 20 Trace Trace Trace 30 Trace
Nitrite ug/l) 7.10 5.20 4.00 4.50 4.90 4.40 4.00
Nitrate uwg/l) 51.00 45.00 49.00 43.00 44.00 123 110
Phosphate ug/l) 4.00 2.75 1.50 1.50 2.75 6.75 8.75
Silicate ug/1) 6.86 502 561 249 209 8580 9030
Mn ug/l) 82.60 51.30 27.5 8.10 5.20 104.60 196.00
Zn wg/1) 35.40 61.50 26.90 33.60 19.90 17.70 17.80
Cu ug/l) 2.00 2.20 2.20 2.00 1.70 1.30 1.60
Pb ug/l) 2.60 4.70 2.60 3.20 3.00 2.10 2.30
As ug/1) 3.00 2.60 3.30 3.10 2.50 2.50 2.50
Cd ug/l) 0.30 0.10 0.20 0.20 0.20 0.10 0.20
Cr ug/l) 2.00 0.10 1.00 1.80 2.40 4.10 1.00
Hg ug/1) 0.70 0.60 0.70 0.80 0.70 0.60 0.80
E.coli (cell/100ml) 100 100 20(Q q 10Q 2400 a
Vbrio (cell/100ml) 3104 q 700 300 80(0 300 a
a-BHC (ng/l) 4.80 0.29 2.00 0.27 0.25 0.0§ 0.0d
Lindan (ng/l) 0.17 0.015 0.09 0.59 0.09 0.23 0.00
Heptachlor (ngJl 1.34 2.21 0.61 0.52 0.68 0.60 0.40
Aldrin (ng/I) @7 0.96 0.27 0.56 0.39 0.84 0.52
Endosulfan | 3.30 3.44 1.57 0.64 1.89 0.80 1.17
(ng/1)
Dieldrin (ng/l) [0]0] 0.26 0.00 0.06 0.01 0.19 0.00
DDE (ng/l) 0.61 10 0.59 0.63 0.57 0.31 0.22
4,4 DDE (ng/l) .00 0.00 0.00 0.27 0.18 0.04 0.00
4,4 DDT (ng/l) .00 0.56 0.04 0.00 0.12 0.00 0.00
JICA
5
SB-3 0.06mm
2-15

2-13
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2-15
SB-1 SB-2 SB-3 SB-4 SB-5
Gravel > 2mm 0% 1% 1% 26% 0%
Coarse sand 266nm 4% 2% 11% 62% 3%
Medium sad ®-0.2mm 52% 24% 43% 11% 45%
Fine sand 600.06mm 44% 72% 18% 1% 48%
Coarse sil0.06-0.02mm 0% 1% 19% 0% 4%
Medium sil0.02-0.006mm 0% 0% 6% 0% 0%
Fine silt 006-0.002mm 0% 0% 1% 0% 0%
Clay < ®@02mm 0% 0% 1% 0% 0%
TOTAL 100% 100% 100% 100% | 100%
JICA
15
13.56cm/sec
2.59cm/sec
2-16

2-14




2-16

171
1.0m 1.5m
10cm 20cm
150m
50cm
N 10 N 2
-11.4m 12.7m N 25 50
20cm
N 50
2-3m/sec
17m/sec
1560mm 236.2mm
26.7
23.9
28.7 6
(kn)0.06
NE SE 5.0
2
50m 15km
50 10.53m 8sec
CD+2.10m CD+0.128m
H.H.W.L +76.4cm (CD 194.4cm)
H.W.L +7.7cm (CD 125.7cm)
M.S.L -20.8cm (CD 97.2cm)
L.W.L -49.3cm (CD 68.7cm)
C.D.L -118.0cm (CD 0.000cm)
1995
Dong
15 30.23 27.11
28.95 COD 9.7
16.7mg/l BOD 0.25 1.39mg/I
Dong (SB-3)
13.56cm/sec
2.59cm/sec
JICA

2-15
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