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Figure E1.1  River Flow System of Jeneberang River Basin
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Figure  E1.2  Sub-Basins Area in the Jeneberang River Basin (area in sq km)  
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Figure 1.3 Classification of Ground Slope in Jeneberang River Basin

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

Jeneberang

Jeneberang

Jeneberang

Jeneberang
Jeneberang

Jeneberang

Jeneberang

Jeneberang

Jeneberang

E
F-3



Figure E1.4  Channel Slope of Jeneberang River and Tributaries

0

500

1000

1500

2000

2500

0 10000 20000 30000 40000 50000 60000 70000 80000 90000 100000

Distance from River Mouth (m)

G
ro

u
n

d
 R

iv
e

r 
E

le
v
a

ti
o

n
 (

m
s
a

l)

Salo Keoenisik

Salo Takapala

Jeneberang

Salo Malino

Bontomalangngere

Jenelata

Salo Tetebatu
Garassi

Binanga Jajang

Salo Bengo

Jene Rakikkang

Salo Angasia

E
F

-4



JENE

Salo Manapa

BERANG

Sa
lo

Bu
la

ng

Salo Malino

JENE BERANG

Salo Malino

Salo
Ahuw

a

Parang

TakapalaSalo

Salo

KausisiSalo Angasia

Salo
Patene

Salo

Kampala

Balan
g

Jene

Binanga

Salo
Bengo

Binanga Patteteang

Rakikang

B
e
n
go

Sapaya

Binanga Jajang

Binanga

Tokka

Binanga

Jenelata

Salo

JEN
E

BERANG

Garassi

000000000 101010101010101010

kilometerskilometerskilometerskilometerskilometerskilometerskilometerskilometerskilometers

202020202020202020

Bili Bili ReservoirBili Bili ReservoirBili Bili ReservoirBili Bili ReservoirBili Bili ReservoirBili Bili ReservoirBili Bili ReservoirBili Bili ReservoirBili Bili Reservoir

11
9
°

4
5'

E
11

9
°

4
5
'E

11
9
°

4
5
'E

11
9
°

4
5'

E
11

9
°

4
5
' E

11
9
°

4
5'

E
11

9
°

4
5
'E

11
9
°

4
5
'E

11
9
°

4
5
' E

11
9
°

3
5'

E
11

9
°

3
5
'E

11
9
°

3
5
'E

11
9
°

3
5'

E
11

9
°

3
5
'E

11
9
°

3
5'

E
11

9
°

3
5
'E

11
9
°

3
5
'E

11
9
°

3
5
'E

11
9
°

4
0'

E
11

9
°

4
0
'E

11
9
°

4
0
'E

11
9
°

4
0'

E
11

9
°

4
0
'E

1 1
9
°

4
0'

E
1 1

9
°

4
0
'E

1 1
9
°

4
0
'E

11
9
°

4
0
'E

5° 25' S5° 25' S5° 25' S5° 25' S5° 25' S5° 25' S5° 25' S5° 25' S5° 25' S

1
19

°
5
5

'E
1
19

°
5
5

'E
1
19

°
5
5

'E
1
19

°
5
5

'E
1
19

°
5
5

'E
1
19

°
5
5

'E
1
19

°
5
5

'E
1
19

°
5
5

'E
1
19

°
5
5

'E

11
9
°

5
0
' E

11
9

°
5
0
' E

11
9

°
5
0
' E

11
9
°

5
0
'E

11
9

°
5
0
'E

11
9
°

5
0
'E

11
9

°
5
0
'E

11
9

°
5
0
'E

11
9

°
5
0
'E

11
9
°

3
0'

E
11

9
°

3
0
'E

11
9
°

3
0
'E

11
9
°

3
0'

E
11

9
°

3
0
'E

11
9
°

3
0'

E
11

9
°

3
0
'E

11
9
°

3
0
'E

11
9
°

3
0
'E

11
9
°

2
5'

E
11

9
°

2
5
'E

11
9
°

2
5
'E

11
9
°

2
5'

E
11

9
°

2
5
'E

11
9
°

2
5'

E
11

9
°

2
5
'E

11
9
°

2
5
'E

11
9
°

2
5
'E

5° 10' S5° 10' S5° 10' S5° 10' S5° 10' S5° 10' S5° 10' S5° 10' S5° 10' S

5° 20' S5° 20' S5° 20' S5° 20' S5° 20' S5° 20' S5° 20' S5° 20' S5° 20' S

5° 15' S5° 15' S5° 15' S5° 15' S5° 15' S5° 15' S5° 15' S5° 15' S5° 15' S

5 05 S5 05 S5 05 S5 05 S5 05 S5 05 S5 05 S5 05 S5 05 S

0
126126126
126
126
1261261261260124124124

124
124
124124124124

NORTH NORTH NORTH NORTH NORTH NORTH NORTH NORTH NORTH 
SULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESI

CENTRAL SULAWESICENTRAL SULAWESICENTRAL SULAWESICENTRAL SULAWESICENTRAL SULAWESICENTRAL SULAWESICENTRAL SULAWESICENTRAL SULAWESICENTRAL SULAWESI

KendariKendariKendariKendariKendariKendariKendariKendariKendari

ManadoManadoManadoManadoManadoManadoManadoManadoManado

GorontaloGorontaloGorontaloGorontaloGorontaloGorontaloGorontaloGorontaloGorontalo

GORONTALOGORONTALOGORONTALOGORONTALOGORONTALOGORONTALOGORONTALOGORONTALOGORONTALO

WatamponeWatamponeWatamponeWatamponeWatamponeWatamponeWatamponeWatamponeWatampone

SOUTH EASTSOUTH EASTSOUTH EASTSOUTH EASTSOUTH EASTSOUTH EASTSOUTH EASTSOUTH EASTSOUTH EAST
SULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESI

MakassarMakassarMakassarMakassarMakassarMakassarMakassarMakassarMakassar

MamujuMamujuMamujuMamujuMamujuMamujuMamujuMamujuMamuju

WESTWESTWESTWESTWESTWESTWESTWESTWEST
SULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESI

NNNNNNNNN

0120120120
120
120
120120120120118118118

118
118
118118118118 122122122

122
122
122122122122

PalopoPalopoPalopoPalopoPalopoPalopoPalopoPalopoPalopo

SOUTH SULAWESISOUTH SULAWESISOUTH SULAWESISOUTH SULAWESISOUTH SULAWESISOUTH SULAWESISOUTH SULAWESISOUTH SULAWESISOUTH SULAWESI

0

PosoPosoPosoPosoPosoPosoPosoPosoPoso

PaluPaluPaluPaluPaluPaluPaluPaluPalu

STUDY AREA
0

0

666
6
6
6666

0000
0
0
0000

0444
4
4
4444

222
2
2
2222
0

Legend

Bili Bili Reservoir

Brackish Water Area

Bush, Scrub, Grass Land

Dry Land Farm

Forest Area

Paddy Field

Settlement

Jenelata-Jeneberang Basins Boundary

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

Jenelata BasinJenelata BasinJenelata BasinJenelata BasinJenelata BasinJenelata BasinJenelata BasinJenelata BasinJenelata Basin

Upper Jeneberang BasinUpper Jeneberang BasinUpper Jeneberang BasinUpper Jeneberang BasinUpper Jeneberang BasinUpper Jeneberang BasinUpper Jeneberang BasinUpper Jeneberang BasinUpper Jeneberang Basin

Data Source: Topographical Map (RBI), Bakosurtanal, 1999 RevisedData Source: Topographical Map (RBI), Bakosurtanal, 1999 RevisedData Source: Topographical Map (RBI), Bakosurtanal, 1999 RevisedData Source: Topographical Map (RBI), Bakosurtanal, 1999 RevisedData Source: Topographical Map (RBI), Bakosurtanal, 1999 RevisedData Source: Topographical Map (RBI), Bakosurtanal, 1999 RevisedData Source: Topographical Map (RBI), Bakosurtanal, 1999 RevisedData Source: Topographical Map (RBI), Bakosurtanal, 1999 RevisedData Source: Topographical Map (RBI), Bakosurtanal, 1999 Revised
Figure E1.5 Land Use in the Jeneberang River Basin 
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Figure E1.6 Administrative Boundary in the Jeneberang River Basin
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Figure E2.1 Location Map of Village Irrigation Area
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Figure E2.2 Distribution of Sand Minings in the Jeneberang River Basin
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Figure E2.3    Change of River Bed of Jeneberang River
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Figure E4.1    Results of Flood Control by Bili- Bili Dam
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Figure E6.2    Fluctuation of Reservoir Water Levels
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Figure E6.3    Simulated Reservoir Water Level and Rule Curve
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 Note:

         RWL : Reservoir Water Level

         OP: Reservoir Operation Applied to Drought 
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 Note:

         RWL : Reservoir Water Level

         OP: Reservoir Operation Applied to Drought 
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 Note:

         RWL : Reservoir Water Level

         OP: Reservoir Operation Applied to Drought 

60

70

80

90

100

110

120

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

R
es

er
vo

ir
 W

at
er

 L
ev

el
 (

E
L

. 
m

)

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400

B
as

in
 R

un
of

f 
D

is
ch

ar
ge

 (
10

6
m

3
)

0

5

10

15

20

W
at

er
 D

em
an

d
 f

o
r 

Ir
ri

g
at

io
n

 (
m

il
li

o
n

 m
3
)

Requirement to W. Paddy

Requirement to D. Paddy

Requirement to Palawija

Reduced Supply

Rule Curve

RWL w/ OP

RWL w/o OP

Figure E6.4 (3/3)
Reservoir Water Level with- and without
Drought Operation against Flow Regime in 1997/1998

Peiod of 1st OP

100% reduction of supply for parawija

EF-20



SaloSaloSalo
SaloSalo
SaloSaloSalo
Salo Gar ass i

Gar ass i

Gar ass i

Gar ass i

Gar ass i

Gar ass i

Gar ass i

Gar ass i

Gar ass i

Burunguntea

Burunguntea

Burunguntea

Burunguntea

Burunguntea

Burunguntea

Burunguntea

Burunguntea

Burunguntea

Sal
o

Sal
o

Sal
oSal
o

Sal
oSal
o

Sal
o

Sal
oSal
o

Salo
Salo
Salo
SaloSalo
Salo
Salo
Salo
SaloBo

nto
rea

Bo
nto

rea

Bo
nto

rea

Bo
nto

rea

Bo
nto

rea

Bo
nto

rea

Bo
nto

rea

Bo
nto

rea

Bo
nto

rea

JEN
E

JEN
E

JEN
E

JEN
E

JEN
E

JEN
E

JEN
E

JEN
E

JEN
E

BERANG
BERANG
BERANG

BERANG
BERANG

BERANG
BERANG
BERANG

BERANG

latalatalata
latalata
latalatalata
lataJeneJeneJeneJene

JeneJeneJeneJeneJene

Binanga Jajang

Binanga Jajang

Binanga Jajang

Binanga Jajang

Binanga Jajang

Binanga Jajang

Binanga Jajang

Binanga Jajang

Binanga Jajang

BelaBelaBelaBela
BelaBelaBelaBelaBela

PunranganPunranganPunrangan
PunranganPunrangan
PunranganPunranganPunrangan
Punrangan

Binanga
Binanga
Binanga

Binanga
Binanga

Binanga
Binanga
Binanga

Binanga

Sapaya
Sapaya
Sapaya

Sapaya
Sapaya

Sapaya
Sapaya
Sapaya

Sapaya

TokkaTokkaTokka
TokkaTokka
TokkaTokkaTokka
Tokka

BinangaBinangaBinanga
BinangaBinanga
BinangaBinangaBinanga
Binanga

JeneJeneJeneJeneJeneJeneJeneJeneJene Rakikang
Rakikang
Rakikang
Rakikang

Rakikang
Rakikang
Rakikang
Rakikang
Rakikang

Manggunturu
Manggunturu
ManggunturuManggunturu
ManggunturuManggunturu
Manggunturu
ManggunturuManggunturu

Binanga Patteteang

Binanga Patteteang

Binanga Patteteang

Binanga Patteteang

Binanga Patteteang

Binanga Patteteang

Binanga Patteteang

Binanga Patteteang

Binanga Patteteang

Binan
ga

Binan
ga

Binan
ga

Binan
ga

Binan
ga

Binan
ga

Binan
ga

Binan
ga

Binan
ga

T
all an

ggantar ang

T
all an

ggantar ang

T
all an

ggantar ang

T
all an

ggantar ang

T
all an

ggantar ang

T
all an

ggantar ang

T
all an

ggant ar ang

T
all an

ggantar ang

T
all an

ggantar ang

Binanga

Binanga

Binanga

Binan ga

Binan ga

Binan ga

Binan ga

Binan ga

Binan ga

Salo
Bengo

Salo
Bengo

Salo
Bengo

Salo
Bengo

Salo
Bengo

Salo
Bengo

Salo
Bengo

Salo
Bengo

Salo
Bengo

Pa
rig

i/A
san

a

Pa
rig

i/A
san

a

Pa
rig

i/A
san

a

Pa
rig

i/A
san

a

Pa
rig

i/A
san

a

Pa
rig

i/A
san

a

Pa
rig

i/A
san

a

Pa
rig

i/A
san

a

Pa
rig

i/A
san

a

Bu
lu

Ta
ne

te
la

ng

Bu
lu

Ta
ne

te
la

ng

Bu
lu

Ta
ne

te
la

ng

Bu
lu

Ta
ne

te
la

ng

Bu
lu

Ta
ne

te
la

ng

Bu
lu

Ta
ne

te
la

ng

Bu
lu

Ta
ne

te
la

ng

Bu
lu

Ta
ne

te
la

ng

Bu
lu

Ta
ne

te
la

ng

Ba
lan

g

Ba
lan

g

Ba
lan

g
Ba

lan
g

Ba
lan

g
Ba

lan
g

Ba
lan

g

Ba
lan

g
Ba

lan
g

Be
ngo

Be
ngo

Be
ngo

Be
ngo

Be
ngo

Be
ngo

Be
ngo

Be
ngo

Be
ngo

Kampala
Kampala
KampalaKampala
KampalaKampala
Kampala
KampalaKampala

Salo
Malino

Salo
Malino

Salo
Malino

Salo
Malino

Salo
Malino

Salo
Malino

Salo
Malino

Salo
Malino

Salo
Malino

JENE BERANGJENE BERANGJENE BERANGJENE BERANGJENE BERANGJENE BERANGJENE BERANGJENE BERANGJENE BERANG

Salo Angasia

Salo Angasia

Salo Angasia

Salo Angasia

Salo Angasia

Salo Angasia

Salo Angasia

Salo Angasia

Salo Angasia

Salo
Patene

Salo
Patene

Salo
Patene

Salo
Patene

Salo
Patene

Salo
Patene

Salo
Patene

Salo
Patene

Salo
Patene

SaloSaloSaloSaloSaloSaloSaloSaloSaloKausisi

Kausisi

Kausisi

Kausisi
Kausisi

Kausisi

Kausisi

Kausisi

Kausisi

Salo
Kan

ip
a

Salo
Kan

ip
a

Salo
Kan

ip
a

Salo
Kan

ip
a

Salo
Kan

ip
a

Salo
Kan

ip
a

Salo
Kan

ip
a

Salo
Kan

ip
a

Salo
Kan

ip
a

Salo
Malin

o

Salo
Malin

o

Salo
Malin

o

Salo
Malin

o

Salo
Malin

o

Salo
Malin

o

Salo
Malin

o

Salo
Malin

o

Salo
Malin

o

Salo
Ah

uw
a

Salo
Ah

uw
a

Salo
Ah

uw
a

Salo
Ah

uw
a

Salo
Ah

uw
a

Salo
Ah

uw
a

Salo
Ah

uw
a

Salo
Ah

uw
a

Salo
Ah

uw
a

Sa
lo

Bu
la

ng

Sa
lo

Bu
la

ng

Sa
lo

Bu
la

ng

Sa
lo

Bu
la

ng

Sa
lo

Bu
la

ng

Sa
lo

Bu
la

ng

Sa
lo

Bu
la

ng

Sa
lo

Bu
la

ng

Sa
lo

Bu
la

ng

TakapalaTakapalaTakapala
TakapalaTakapala
TakapalaTakapalaTakapala
TakapalaSa

lo
Sa

lo
Sa

loSa
lo

Sa
loSa
lo

Sa
lo

Sa
loSa
lo

Pa rangPa rangPa rangPa rang
Pa rangPa rangPa rangPa rangPa rang

JENE
JENE
JENE

JENE
JENE

JENE
JENE
JENE
JENE

SaloSaloSalo
SaloSalo
SaloSaloSalo
Salo

BERANG
BERANG
BERANG

BERANG
BERANG

BERANG
BERANG
BERANG

BERANG

000000000 101010101010101010

kilometerskilometerskilometerskilometerskilometerskilometerskilometerskilometerskilometers

202020202020202020

Bili Bili ReservoirBili Bili ReservoirBili Bili ReservoirBili Bili ReservoirBili Bili ReservoirBili Bili ReservoirBili Bili ReservoirBili Bili ReservoirBili Bili Reservoir

11
9°

45
'E

11
9°

45
'E

11
9°

45
'E

11
9°

45
'E

11
9°

45
'E

11
9°

45
'E

11
9°

45
'E

11
9°

45
'E

11
9°

45
'E

11
9°

35
'E

11
9°

35
'E

11
9°

35
'E

11
9°

35
'E

11
9°

35
'E

11
9°

35
'E

11
9°

35
'E

11
9°

35
'E

11
9°

35
'E

1 1
9°

40
'E

1 1
9°

40
'E

1 1
9°

40
'E

11
9°

40
'E

11
9°

40
'E

11
9°

40
'E

11
9°

40
'E

11
9°

40
'E

11
9°

40
'E

5° 25' S5° 25' S5° 25' S5° 25' S5° 25' S5° 25' S5° 25' S5° 25' S5° 25' S

11
9

°
55

'E
11

9
°

55
'E

11
9

°
55

'E
11

9
°

55
'E

11
9

°
55

'E
11

9
°

55
'E

11
9

°
55

'E
11

9
°

55
'E

11
9

°
55

'E

11
9

°
50

'E
11

9
°

50
'E

11
9

°
50

'E
11

9
°

50
'E

11
9

°
50

'E
11

9
°

50
'E

11
9

°
50

'E
11

9
°

50
'E

11
9

°
50

'E

11
9°

3 0
'E

11
9°

3 0
'E

11
9°

3 0
'E

11
9°

30
'E

11
9°

30
'E

11
9°

30
'E

11
9°

30
'E

11
9°

30
'E

11
9°

30
'E

11
9°

25
'E

11
9°

25
'E

11
9°

25
'E

11
9°

25
'E

11
9°

25
'E

11
9°

25
'E

11
9°

25
'E

11
9°

25
'E

11
9°

25
'E

5° 10' S5° 10' S5° 10' S5° 10' S5° 10' S5° 10' S5° 10' S5° 10' S5° 10' S

5° 20' S5° 20' S5° 20' S5° 20' S5° 20' S5° 20' S5° 20' S5° 20' S5° 20' S

5° 15' S5° 15' S5° 15' S5° 15' S5° 15' S5° 15' S5° 15' S5° 15' S5° 15' S

05 S5 05 S5 05 S05 S5 05 S05 S5 05 S5 05 S5 05 S

JonggoaJonggoaJonggoaJonggoaJonggoaJonggoaJonggoaJonggoaJonggoa

BontojaiBontojaiBontojaiBontojaiBontojaiBontojaiBontojaiBontojaiBontojai

JenelataJenelataJenelataJenelataJenelataJenelataJenelataJenelataJenelata

Bili-biliBili-biliBili-biliBili-biliBili-biliBili-biliBili-biliBili-biliBili-bili
KampiliKampiliKampiliKampiliKampiliKampiliKampiliKampiliKampili

Macini SombalaMacini SombalaMacini SombalaMacini SombalaMacini SombalaMacini SombalaMacini SombalaMacini SombalaMacini Sombala
BayangBayangBayangBayangBayangBayangBayangBayangBayang

MalinoMalinoMalinoMalinoMalinoMalinoMalinoMalinoMalino

LimbungaLimbungaLimbungaLimbungaLimbungaLimbungaLimbungaLimbungaLimbunga

MangempangMangempangMangempangMangempangMangempangMangempangMangempangMangempangMangempang

0
1261261261261261261261261260124124124124124124124124124

NORTH NORTH NORTH NORTH NORTH NORTH NORTH NORTH NORTH 
SULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESI

CENTRAL SULAWESICENTRAL SULAWESICENTRAL SULAWESICENTRAL SULAWESICENTRAL SULAWESICENTRAL SULAWESICENTRAL SULAWESICENTRAL SULAWESICENTRAL SULAWESI

KendariKendariKendariKendariKendariKendariKendariKendariKendari

ManadoManadoManadoManadoManadoManadoManadoManadoManado

GorontaloGorontaloGorontaloGorontaloGorontaloGorontaloGorontaloGorontaloGorontalo

GORONTALOGORONTALOGORONTALOGORONTALOGORONTALOGORONTALOGORONTALOGORONTALOGORONTALO

WatamponeWatamponeWatamponeWatamponeWatamponeWatamponeWatamponeWatamponeWatampone

SOUTH EASTSOUTH EASTSOUTH EASTSOUTH EASTSOUTH EASTSOUTH EASTSOUTH EASTSOUTH EASTSOUTH EAST
SULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESIMakassarMakassarMakassarMakassarMakassarMakassarMakassarMakassarMakassar

MamujuMamujuMamujuMamujuMamujuMamujuMamujuMamujuMamuju

WESTWESTWESTWESTWESTWESTWESTWESTWEST
SULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESISULAWESI

NNNNNNNNN

0120120120120120120120120120118118118118118118118118118 122122122122122122122122122

PalopoPalopoPalopoPalopoPalopoPalopoPalopoPalopoPalopo

SOUTH SULAWESISOUTH SULAWESISOUTH SULAWESISOUTH SULAWESISOUTH SULAWESISOUTH SULAWESISOUTH SULAWESISOUTH SULAWESISOUTH SULAWESI

0

PosoPosoPosoPosoPosoPosoPosoPosoPoso

PaluPaluPaluPaluPaluPaluPaluPaluPalu

STUDY AREA
0

0

666666666

0000000000

0444444444

222222222
0

Legend

Bili Bili Reservoir

Study Area Boundary

Road

River

Telemetry Rain Gauge Station

Telemetry Water Level Gauge Station

Telemetry Rain/Water Level Gauge Station

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it

M
ak
as
sa
r S
tra
it
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Figure  E7.1 Telemetry Flood Monitoring Point
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Figure E8.1  River Stretch Administrated by Public Corporation  
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Figure E8.2  Administration Area of Public Corporation Around Dam Reservoir
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Figure E8.3  Potential Sand Mining Site along Upstream
                      from Bili Bili Dam Reservoir
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Figure E9.1 Location Map of River Structures
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Figure E9.2 Location Map of River Structures
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Figure E9.3 Location Map of River Structures
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