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MPW BBWSC

« ZEAFHE (Ministry of Public Works; MPW) - NS SEL22|A (Balai Besar Wilayah Sungai Citarum / BBWSC)
- QIEL|AJOIS] ALY ARt sk, - Citarum 2 X|990f| Ql= E5 X|2lo] M X1 HF,
stedtal, =2 2 wE el S SE SR TN, S2AAR 22|, X2 SO X

22| e o 42 gt

PWRS BPLHD
« YAEKXH} =X (Dinas PSDA West Java Provincial Water - SIAME|E (Badan Pengelola Lingkungan Hidup Daarah)
Resources Services / PWRS) + West Java Province LHOlIA £~%! H|0]H &, Me| &
- West Java L X1 7|& AA|, 244, 2F &« #2| HTE Cosin AX1Y 2|, B B X5l 52 A3
5 S& At Aele 78 =Y
PUSAIR SDAPE
- QA0 2 X3 HA - HhE X|HEE SXHE A0 K] 2] (Sius Ui Coba
(Puslitbang Sumber Daya Air) Dinas Sumber Daya Air, Pertambangan & Energi Kab, Bandung)
- XF TLf2(of Zest xRt HE 59 - MAXHADE Ol XIS B2t Uon, £AHHQ|
& = MHIAS HS k=2=rS RPN =l R = = =y
INDONESIA POWER PDAM
- QA0 = HE ZA/O|HXIF Atst 2H7 (Y - X|dt A== ZA} (Perusahaan Daerah Air Minum)
- QI L|A|O} MEHUEIME Sictstp Q= 2Ry |2 - Denpasar Utara, Denpasar Timur, Denpasar Barat,

Denpasar Selatan X|S0f| A2 AlMS 225t

AlIAEZS 7
AL ZE

<QE=M|Ao} WhEAS Sy 7| dg>
webA, A9 AR AU ESIE FHSL e T A77HS HES A%
dAlop wkgx o] sapel 2ok B2 ATAAS EA oA, fAAl s BASIT
&5 gAY gEATE FAst A F
R 20129, JdEvAoF HHef shdRY FAE AFste HEH nAE T, A=E 1310
o stdfFHer FESIL 6370 KL FLANA, 5370 FH2 A, 1578 F42> AT
(district) ol A #2Jst=F Fhol] wtet AE 2l A7 F1ES T3 & Feze F7o] 7ts
AE=Y|AJoHERE ofyz} W3t 7587 3 fF95A4E 71 b8 F9ot I7tel=E HE7te
g 7les NEgo R At AR HH B 8l T

E3], B A7 thARY dx Yol vkE X Y9L& ‘Decision support system for Integrated
water resources management in Citarum river basin(2012, ADB)' 1x} F= Al 2 2%y
Alot ¥bg FFEA2E FERANY B ERA 2 7[2AA (2013, Zol7h), AWMERL 9
Tl BR A2 5 AFYG(2015-16, Fol7h)" T ThdE EHd Aol AYH e F
8 AY9e=m LKA AgdES 9% A7 28

PES HIES UERE, 95 5 AFoMe FF2Q 734 Ad 2 AHYG E=S 7%
A7z B S E #etel whet ol tigaty] 9 =go] dAdsA 8 TE

O
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(1) 3% 5%

o ATAL HE X

24 Fuskely] 9% B ANB(R, B O, A5F

o AFHHE :
- 9 W BRY AME AH QALY st =)
- 29 AME AAEY L A%Y Bre AEPALAAN DA 2H)

sd 2| QAZZXJ AI2E
Operation &
Water Supply Distribution Water Use
1 1
| |
Optimal Agricultural
1 i
i i
: : Power
Groundwater I Smart I :
1 i generation
1 1
: |
Sources ! Facilities ' End user

—
S8 A 29 7tol= 2ol

<dTY HFHFE>

(2) HFTERS A7 R dA2A

7hH Asd @8 GAAZAL A= AAF )

o AZ:uAo} B A 92 BBWSC(F<9 #2174 ), Indonesia Power(H & FAL), PDAMA =3
AB), DPSDA(AMApu 2-e=), BPLHD(84 &2 =) 5 s B34 718Ec] A8 =
b, AR JE2AA 2 AR FRE Ve

o §9 W Ewel AMEA we 99 gl th2r, 7 JgEE 9 BHe] Bol§L Fo
gt 849 Aol @ A Fho] AFHY. e To] FALSE o8 £4Y AL

=2 %
3tal 1= Indonesia Power( g AN O A 99 53w 2 &8 ts
A% A Xata glom, #Y IHE
o wetA, TYg ARE o]&3te EHE
223
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U gEEY T ATEF
(1) S a4+ &%
o HZEE Smart Water Complex A&
— A=A : Smart Water TechnologyE &3] & A 7|wk vpd 2 njef 3 244 A}3] F
& FHos 24" 2 H439A =4
— AFESIA AT A A DB F AL -8R (9.3km)
- AHu S
o 2rtE F¥E A2R(Hssdd) @ FAAZAME T3 GFd 599 AT SRR

2 MaEAs] AR F9S AF Adste AxY
)

svlE BEFF A2W(REY $5FF

(¢}
G T2 FHEFE s, dFAA N AFSA TFS= AlLH
o AVIE B8 L AEXY SHES FEto] AU oR edFo] 2 AFer #H xEF
A 52 dedse A2H

WS2 UEY BSFDALN
C clnas SRR+ S RARS
Bclass Wi=R CEU BT [

Aclans S Wi

o U—Eco City 79 (2008. 4)

— T +H HE 2 (ubiquitous) MIEH A} AHAIE 2T =S WY B4 2D s 9
gk R&DAIF L2, U-City 122} #3871 T o7/ AlF #A=2 74

— AlF2A - U-City 122 F+87]<%, U-Space 7=7|1& AT, Eco—Space F4 7]& 7], U-City
A 2 248 A, U-Eco City THALAA A+

— U-Space 757]1=d7 HA 5 & 7I<sd FrIFAHE RS JE
Al=E F57)E M AMY 2%

- A g o] AT 4], HY 2 FEAE 59 58 #go USN(Ubiquitous Sensor
Network), RFID(Radio Frequency IDentification), AA|ZF EUHYH S99 ABEL 7|4 &&

o

U-&<

F
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SAFEA2E NS B 2020971A] 2298 g54F0 E7)9SA

- AAANG A=d ZF HE7E, AT ATd JAHGAFAY FAE V&, FEANY 2E5F

e 7le N A AAZ T4
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=
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2SS

® 15 HiES M2E HXA 7I%7H”E*
=29 H 2E/E

© XtMch g8 22l &
ZEMNY

< dlmavkE GEEAsY ARARIT BA R AFHL g >

o XMI\‘H A58 AFay ENEAE S (2011, 8)
- *°ﬂ A ﬂﬁ%f& 2 2 §lo] Aedws 53 F87A oA A FFE S
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F2EHE 7 WA
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R GSBESTA
el : anay U 2 Mol 24
Pressure 20% 4 30% ! Pilot 248  Test-Bed 5

Chlorine 10%
A7l AB W A0lE 7hs w
e
RS Tl BE B8 2% aRM Y
ol x| 30% Automatic system 58 Manual 3
BUSE FRE7 Y AT
Tg 4+ 20% 1 SxE HIE 20% 7l XisE AA7le Fxd 20%
< ZAAY AT F5Fad NEAde A 2 £ >
o ~ulEQHIIYE AFTE(2012. 7)
— 20209 MA Hi 59 F BEXI7F AEE vidoeE Hd JRFA7E(ICT)E ol &3t 1
&0 AN e A=} AaH 7ES HEE e TR JA7IEHAAY

— S o} 3S(Security (¢FR), Safety(¢FA), Solution(FA2)) GAL 3] 3/ AFEFAA=E 74
IMEZA (Feta= b)) @ A=A #2349 AAEES st A58 #2149 gx7|& /g

— 2AIF A (A Zob) 1 A HA 8-S AT Aeq FAEwy FHEF AL
= 3AIFFAACT &b : 2rtEHIYE 253 ICT 7|8 48 &2 7ls M

< ~ulELHIIE A7 A7HA e >
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(2) 39 A+ T
o National Smart Water GridTM A& (2009. 7)(1] =)
— Lawrence Livermore National LabollA] &5 WA} 71E sjAE s8] A|¢ksr 27bxpd 9
2+ o] A H

- HE R Ao TR SAUS TRAE 2P AR Ao VT F4dE e d
gel 549 Beet AA
— F5 a7k WAG A (AR oA, PFd) e B FALe] BEH Fme)
Fg RAdew B o%
—ulgwe] B4 A% £49 330912 ojdo] WA Aow 34

---m--mummmmmnnm- Avorage Anmasl Procipitation
24 - {inches)
1967-1990

— nitial Pramul for new water pipelnes

< National Smart Water GridTM 74] >

o E—-dyYA A5 AA(Water—Energy Nexus)(H]=)
— Enbalarl= 4vlE YE =9} AvntE g9 =9 AAS 53 AUA &9 F=
— v AEY 4~13%7F £ Aikolds 2 HE Aol AMEHT ERF A9 Ay EYole
oF 19%9] AJA 7} FAH Al Awo] AR
Ay S 1=t fAFAL S 85
— vy F AQAES J) AMSEHE 2HES
AAPAUAE o] &gt DHLe o B E5 I
— EnbalaAl= £°PtE 319] T8 =AM e HE FQ A0 7eS o]&3ty A= /‘VSQ] ﬁe—:}
#HE HAslel= 7Es MNPty 9FY.

ENERGY FROM WASTE

enbala

POWER NETWORKS

< nbalar}®] Water—Energy Nexus >
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o Y% ARMWE(SEQ, South—East Queensland) F9 YHIIgE Z2ZAHE(ZF)
AZA ] 1780 o2& AZNE F+ FA4T 7HE(2004d ~2007d) o] F FBAJA F2
A

®

SRE 9T A7 AY +H

— Eo] FHT AN F=3 AFo =z o]FA7]7] &l 553kme] o2& Ho]zzigl HES
4 T

— SEQ Water Grid 23} A2 : H(12704), AFZ(10714), Aol& =AE] AL, 5

3t A2, AFA(287h4), HEZZ(22712) 5

- A9y F8 F FFEEH FHY ZHE H g&F & N UEYIE AZ3H, SEQ
Water, Link Water, SEQ Water Grid Manager & &8 7|¥#o] 94& B¢
9 - 2F B et i |
@, 30, ci ol

|Z2+=2 SH SEQ 2t

SrZe= TH &, 2 Sy 2

SEQ 224 =
N 2HIEHA Eskls 2
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ar2 S5 9 3 LAY OIS Kt
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CHEE =4t S0/& HHIA—I ST JEIIJ_ IR AR AHS
AIY E20 2 T, 2010 722

1wl

Quesnsiand Urban Utiies Unity Waler Allconnex Waler o
ckyer Sunshine ceuast, tareton Gold Coast, Lagan and s

Bay?ﬂﬂ‘ Redlands £19 T

l

=

HIPER E4E 2 AHIRMIH 28E, k8 =E/01E/H2], J2(1
=2t Hia= AL CHEF BIE 2 OIHIZ2SH 2tetis HYECH

s

< SEQ ¥HIad =9 9= >

o FAY AY 7N F3E3 NEWater(AAF) AHG (H7HE2R)
— 19703 A=<l B oMol FH &5 Y TSt ZAE Aty A R A4
N 3 Uy TZAE
- A7rEE QA st T A
A4 )& ol g8 585 FF olde AR
- @A he FAF SAHE B/ ARAA & 89 15%° 17)
— NEWater AgF< 4gE&F, =
- VMR =AY Ve
- GE, A~ 5 224 71953 99 J3 2 %xlﬂi Gk
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— vZ AsEE 7199 Marmon Watere= R&D AlEd) 549 A7tx= g8 (33 ¢F 49099 Y)

£}

— 2007~2012\3 Z<F 1 A7/l 3.39 Artx= 2 (33 oF 3,000 Q) FA}
- A7t =2 71Y Hyfluxe A2 5.39 A7tE2 22 (338 ¢ 4,8009 )72 AAZ 1Y

0% 4%

1% mgd
“in 2009

< NEWater 4%}

2. THE B Jle 535 TF
7h =W Zlend =2

o $vehe B B ¥ H2ENE $Ee 34 Huo o] YRFA dxer @ $)
% BEY Foo] R AZEC] ATAL] T8
o R AAHCE x/GAL 7% o] Hob WFHOE FAT S FF AA AW 1Y

o AAoA &9 HH b
e 71<9) IT, BT, NT,
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- FAE e, o)A HH=
3

1 @
ol
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il
riy
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'y
1

N
)
b

g
+
_|>i,
o
ot
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o
(o,
e
'y
T
rE
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=

e = o A A S xS FASNLA MAE S
Z1Fgte] mE =z B St AFEd A S detrx F9st 3 g9skel dEs
A
o ABT 6.5% BF(GWDo] 3= SHE, 35, LA 444 5 #d el 493 95 &
H7E
o A7), 7k, TAl, wE T OFT TEAHIS Fokst HEste] T MuIaAYgos B A
o AR=E ~FE TR = B2 A=HY 75 Al R AEE Ves R

o (7=, IBM As3t ZHda) ArtEE s Jdzetrt DAt ey g1 — @'Y

(Insight A&) — @A S BAZHQ gAAA A QA28 AR FAsts HAegs

- & #99 Aeste ARFA Vs VINte g B dy &9 % ¥y 583, "y o
299 = A gAEAR S A

o (Y, Hitachi A58 8 A29) 7129 Fulag 49 & AgdolA) w=Us 24 A
FHE B AYOE o|FoE A% F
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- +H9EES =o|7] H3 EA] E £ A 2Hy B AR A2ES TSt F(Water
Circulation System)
— WAV =E 1=FHY7)E,

oA, AR A, A4S HA

3 [IT7)|E(EYUEHH, A

iy
nf
Y
ot
1
o)
toy
o
»
>,
[
et
of
e
filo
e

— TakaDu SHAFL &84 A} LZEOE & B3 M0 & & #d AN="HS

FE}e] 8

o (EU, HarmoniCA) 1990Q@tlo E3stdF9A18 & 213 oA A G A DA =" Q1 Waterware”Z} 7
-y
- 7Y FALTAYE AYsE BHETE PHEds=e E A 7| RIZAE FAo= 3l

==

HarmoniCA (Harmonized modeling tool for Integrated Basin Management) <+
— 95 FH57159 Water Strategy Man Projects 5 53 4 A8 2 #IE AYsi= o

Jo $F GAERANN Y A

o o

o (&3, CRC(Cooperative Research Center)) 1991 @ %o AHH o)z FL Y3t 7|&FA4 A
&3l FHE W I37H FAd Veids 75

— &R FAE 84 AS7IeNdd R N, F9 99 R Rd"Y F3ES F 8N
ool 217 ATFAIY F3

- SETAEEY Y gAEAA S A dste Al&=H TOOM 7

o B VNEsEL ALF(F) UM 71.9% FE

Ze} 8 )e5E BY A%E FA9 299 FFeE 179
& Bob 2 AN A2Y B ARE 2AG A, AL ALY 55 2 =F
207} &

ES
oF T 47 14919 199
(e}

YK & gh= g ol= ) s Y2 =
sk 0.09 0.09 0.22 0.27 0.1 0.1 0.1
EENEE 1.08 0.91 1.06 0.96 1.04 1.09 0.91
CaTae L 1.18 0.93 1.32 0.65 0.89 0.89 1.37
ST 61.0% 16.4% 100% 59.3% 47.4% 55.7% 42.2%
Rl 2 7 1 3 5 4 6

_l

o Ar¥ S5EdTH S BT 29, 5= 1991d 1227004 2010 234302 oF
==
o
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Qro| 55714 APl A B Ao Ve d3e SHBFE-5H
FEolA A9 Hell 58 A4Y 2 5GPl 2A doiA AAHOR AA 79 FF

< 71 B3 HrAE A3 (2013)>

P E: 5= ole o|= == =9l mapa o=
EEET 0.18 0.24 017 0.25 0.07 0.05 0.04
EsRET 0.95 1.03 0.96 1.04 0.98 1.02 1.03
E5|A|R 0.78 0.85 1.31 0.73 1.42 1.80 1.64
5|z 0.11 0.25 0.26 0.09 0.11 0.12 0.06
E5|oisE 0.62 0.84 1.32 0.43 0.72 0.80 0.84
ESTrSES 38.0% 100% 95.9% 68.0% 48.8% 73.1% 65.5%
29| 7 1 2 4 6 3 5
<#H 53 >
78 CEE EXLPNEES ssAX | w2
HNHOA 2ZE Jjat 2@t H8=2 23
i SH0 BIE A0 = =2 O1= ol
2 | s 22 AlAH i V= 2010
HE MAsD XA LA 2ol
2 52 42 22 BO=s &=
PN I
= = = = SBor=—= Orc
S2ALNESAI AL B
204 o A2NES SDRINSSIAIAL (e Nl 2012
Cra =il et et 20| CHEH 310 HSA|AE
o= Al SOl e ST mE =S

2. U NFEYN 2 AJAEF

7b =l 9] AT

o ‘= & W= VIMOR QIF AEH w7bY bl Ay 240l QI7HY R o] A
= T, AR 47 Y Ao 14

& AF GAIA 7P 7EA Sle Ade® w7 b AA, A 7Ad T A9 d
H71% 3 BE e Aol BAl &) 1=zt

T

i
N
X

7% Wste] mE BAAG B4, AT 27 2 4 BF Fjol o
S

9] B2 = (Blue gold)E ¢14)



o AlAl E A2 20109 7]+ 4,828¢ ZEjolm 2025Wd71A] 8,650 @Y EE o] o
(GWI, Global Water Intelligence, 2011)
o 3F, BERE, o5 59 IUldAME & 7HE0] 7E 7HES FEHA] 2oy Iy BHi=

A4 A Fo] EErH oz AR

o FA xete] A&EH WA Hs|e gl wet Eol E A 7IRbA Q1A o] oy
2, A, B, B3 T AYEY 8 TYoE AxT

o AA oZat AR = F =21 Bolx 201099 5769 28], 2020 7729 28, 20309714

1,0379 @2 AW (OECD, 2006)
o FAY =ZgE 203097HA] AA| 1= AF Aol A (57.7%)E IA(ER 16.2%, A%
3.2%, EX 9.5%, A& 13.4%)(0OECD, 2006)

(1) =9 A% 8%
o $egehs UNOA %

A% BAE A8 44

waE w7bz 199 B5ge] AABTES 10%0] Bhate, 249

B A3} REF AG) AR ARHA AR(25Y] L Fh7t

qe o stol = MAET H|w
o1z 1,277mm 880mm 1.644
191gf 25 B2 2,629 16,427m /64

ANAE B A gl WAL A, A AEBH F57 24, B B o] oS
W2 Aoyl A A2 Aado] Be doh A o] Aolz} A M o
9o F Qs T4 71E 5 AAAENIE =7 dAAEH FSEE 205048 179 =

Z
7}, 93= 2080d71A] 3u) SUH(71EWE AS B3] FA/ oW, 2011)

< suetel £A9 BEE AY>

oz Y4y SHEE X 2ag
. | 257| 37 5% =aliot F=X(9f 1,400mm OfAt
754(£|&))~1,756(2| Z)mm S =T 3 -
HIE57] 970 35% =z 73X 1,100mm O[5}

o 1PCCE] 43 Z1FMBRIA ] B2d, $eueE EPstel AFLUBE A 5T W
o2 F59% 7Hgol R Ay F7t o3

o e B welt TENYN(FF), BR(FA)Z olAgEo] Yo BuAA ] uet
FYN, ARY, dWF o Fel 99

o oo HZ E3tAAd A (Integrated Water Resources Management, IWRM)E EZ+ 953



T AA B YA AMAz AAVE gAFHORE e vwolso XAl 95
ES Al O, R, A $4 5 22F 59 B8 ddeE 4
71% wstet A A& F7h HES 35 5 BAAEA AF, k" At &5 B, E
dol A& 47 5o wAE 2H = #EE U

o FAY AN EFFE 4T UL THEF 5, AT e 0E Y 9 £99
EgAgo] A&HHoE S

o AAR e FafHo] 20008t Eo] 198039 538 = 71, A=Y F3rtEo] 1434 A 7d

7] A, T 7 5 = A S

T 20%, 7HE713E 348 S7F AR (715 de Adde] A SRR/ F5FE
2011)

H7H x4 de2 Hdl 584 = BAAL Vs deo] 22

O
ru> ﬁ N

E gl
A geluere) sAAEe WA 2% 19300, B4 A #2F 5609m, ASF 379m
5 % 5A9F 3339w o) §

o AFFY F REFS 12 3,2409melH ol go] H5d Fe 11709 mw oI} tFFe) weko]
MleFshe] iR AstE el 2@

o Ass A % T AT W @A ol §HE AsrE 37wl Bl FF 549 B
Zo] o

<SR9 B Aol Wah(2014) >

Sl S| of 2y
RLE =) FEeh= A e =2 284 24
71E Y ' B 2 HE o BE8Y 4l
T2 U CHA| SRR 2t TRUEY Evs2
o =HE, Al =Y 2228 % ollLA| 12, JtSE FNst

o Uty B AlF FRE 20239714 oF 312 o
0 20143 71F FW B3] ARFRE oF 1822 AT FFE(2013~2020) 6% A, 10d &
20339 FEE 319 94

it
N
1

o B TFAML @A 1029 FRAA 201596 A7 2429 FEZ AFF Ao 74
o FRFEAGL FAPFE, APFFE, FFE AQOR BF

o 164709 AAAZL FA Hol FrE NS AR FF

O , QF

H
flo

o MA & *1%% AP 4.9% Fgo] oAGEH Auls 2 TV|E FHokH FEo] 74 A7
TR 5‘4 /szgo] ]/\

o AA B XA FEQ 4,239 g F MHI X 46.4% (A, <94, #E), AR 39.1% (A8, B
gz, By gsterE) AA 14.6%(EE, gol AA) £o7 H|FS 2A (Global Water
Market/2010, A1 A<])

o AlA & AL AFT 4.9%9 A&EH o] o FE, 2025 8,6509 @H=E A (Global
Water Market, 2011)
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3 7.5%, &

Pl
'T'rE!]-'T'

f

)

A o] &4 18.4%,
(Global Water Market, 2011)

<
Ry

F 4.8%, 74 4.6%

©
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— TVAEUA] 932 3)dAME v HH =3 FARE BaS A 833 MMS th4l WaterView
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o Cisangkuyd-=2 Citarum 739 A|1A|FZH, QI=Y| Ao} A 32] E=A|Q] HEFA] Y=

o Cisangkuy 70194 FFaEAL ofF 279.2109, FEAGL 4
o {9 el 27 AHFA7

T2 FHHH (km2) F2H ZH(km)
Cisangkuy & #9% 279.21 49.78
Cipanunjang & 76.36(*) 7.67
Cileunca ® 20.62(xx) 12.95
Pataruman ®Z&UEX|E 133.80 23.95

ZF) 1.(»): Cipanunjagl 2 FYEHE SaluranBl'd §9HZ L 3HA
2.(xx): Cileunca® 2. 2 ‘ﬂ% Cipanujang ¥

&9
FEASAA 71E 7994 (¢ Saluran EE A1)

9 A (% Saluran Bld A 9]) ESHA

21 & Ll A of

.
WS Crram A Caany
Lot 4

<A % fo 9>
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(2) A 8%
7h) A 38

o Citarum HFHL 713023 Cisangkuy Zo29 FQ FUXFE o 17774, $9F 15704

= 2R

Cileunca ...

4 Cipany nighg

<Cisangkuy A& %E>



7 AS(FH) S ofoy o =0y ol
= 5 H 1515 H 2|7 b L2

Citarum Cisangkuy = 279.21 49.78 ipanunjang
L1 7.667 5.136 Cileunca
L2 12.952 8.801
L3 4.663 4.889 Cisarua
L4 19.831 4.034 Cisarua
L5 7.138 11.238
L6 1.339 2.418
L7 0.514 1.489
L8 2.343 3.788
L9 0.481 0.975
L10 1.351 2.520
L11 2.079 3.232
L12 12.692 9.389
L13 1.264 2.090
L14 3.651 4.569
L15 1.806 3.226
L16 0.373 0.982
L17 3.182 4.074
R1 12.064 11.505 Ciboureum
R2 5.763 9.733 Cisurili
R3 0.648 2.059
R4 7.169 8.502
R5 0.659 1.907
R6 0.681 1.460
R7 4.469 6.244 Cibunian
R8 0.688 1.317
R9 4.412 5.697
R10 11.694 10.448 Ciseureuh
R11 29.819 16.903
R12 4134 6.557
R13 7.805 6.235
R14 45.351 12.590
R15 18.378 14.899

Note) 1. L1~L17 : Cisangkuy X0t QX &

u
2.R1~R15:Cisangkuy £t S&X|&
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— 99 7158 54 A, FRAY, FARTE, FIIYAS 5o TR

~ WAASE #99 FHE s 749 999 424 G445 1.0 AAeSE A
o] SHSL, ARF KL 0.8AE, WAL FAlAE 0.14EY

— A5 aw Qolol Wistel Fol We folm, A AL 71 F4L Eshe ot
AT 2542 429 24T A et FFRFel WS 2A S wE G
o Aom 29 AFATE FAAN WA FFRFol M 4A UEd Aoz o
)

- Citarum FRADE 71702 59 F4¢ Suuw, 49 79 F4AF7F 0112 9
o

=
o mego] WAFA e FIUL X F UL

b |
T= 72 FAHY(Kkm2) | FRAY(n) | FAEZHAL | EEAALE)
Cisangkuy Total 279.21 49.78 5.609 0.11
L1 7.667 5.136 1.493 0.291
L2 12.952 8.801 1.472 0.167
L3 4.663 4.889 0.954 0.195
L4 19.831 4.034 4.916 1.219
L5 7.138 11.238 0.635 0.057
L6 1.339 2.418 0.554 0.229
L7 0.514 1.489 0.345 0.232
L8 2.343 3.788 0.619 0.163
L9 0.481 0.975 0.494 0.507
L10 1.351 2.520 0.536 0.213
L11 2.079 3.232 0.643 0.199
L12 12.692 9.389 1.352 0.144
L13 1.264 2.090 0.605 0.289
L14 3.651 4.569 0.799 0.175
L15 1.806 3.226 0.560 0.174
L16 0.373 0.982 0.380 0.386
L17 3.182 4.074 0.781 0.192
R1 12.064 11.505 1.049 0.091
R2 5.763 9.733 0.592 0.061
R3 0.648 2.059 0.315 0.153
R4 7.169 8.502 0.843 0.099
R5 0.659 1.907 0.346 0.181
R6 0.681 1.460 0.466 0.319
R7 4.469 6.244 0.716 0.115
R8 0.688 1.317 0.522 0.397
R9 4.412 5.697 0.774 0.136
R10 11.694 10.448 1.119 0.107
R11 29.819 16.903 1.764 0.104
R12 4.134 6.557 0.630 0.096
R13 7.805 6.235 1.252 0.201
R14 45.351 12.590 3.602 0.286
R15 18.378 14.899 1.234 0.083




g
e MO E AFEEH, XX 29 GIS AZEY o (ArcView)E &

S
- IEAZE GIS FAAYFYE=E EZE TIN(Triangulated Irregular Network model) 2
DEM(Digital Elevation Model)S FA3t9 . XA HE9 Layer & 3% A4 2 £

A Layer® &3] 1% nye] PHL A% ABE o

<% Friaz 9 FAHE >
s | ms | 3= s E ) (e Total
900< | 1200< | 1500< | 1800< | 2100< | 2400<
Area(knt) | 70.165 | 56.144 | 77.058 | 45.344 | 23.443 | 7.055 | 279.209
Cisangkuy | Total

Ratio(%) | 25.1 20.1 27.6 16.2 8.4 2.5 100.0
Area(kr) | 0.000 | 0.000 |6.475 |1.192 |0.000 |0.000 |7.667

. Ratio(%) | 0.0 0.0 84.5 15.5 0.0 0.0 100.0
Area(kmr) | 0.000 | 0.000 |9.827 |2.453 |0.665 |0.008 |12.952

- Ratio(%) | 0.0 0.0 75.9 18.9 5.1 0.1 100.0
Area(km) | 0.000 | 0.000 |4.240 |0.423 0.000 | 0.000 | 4.663

- Ratio(%) | 0.0 0.0 90.9 9.1 0.0 0.0 100.0
Area(kw) | 0.000 |0.000 |5.235 |9.399 |4.980 |0.217 |19.831

- Ratio(%) | 0.0 0.0 26.4 47 .4 25.1 1.1 100.0
Area(kw) | 0.000 |0.010 |5.640 | 1.381 |0.108 0.000 |7.138

- Ratio(%) | 0.0 0.1 79.0 19.3 | 1.5 0.0 100.0
Area(km) | 0.000 |0.038 |0.892 | 0.395 |0.014 |0.000 |1.339

-0 Ratio(%) | 0.0 2.8 66.6 29.5 1.1 0.0 100.0
Area(kr) | 0.000 | 0.031 | 0.483 | 0.000 | 0.000 | 0.000 0.514

L Ratio(%) 0.0 6.0 94.0 0.0 0.0 0.0 100.0
Area(kw) | 0.000 | 0.180 | 1.211 | 0.789 | 0.163 | 0.000 | 2.343

- Ratio(%) 0.0 7.7 51.7 33.7 6.9 0.0 100.0
Area(kw) | 0.000 | 0.360 | 0.121 | 0.000 | 0.000 | 0.000 | 0.481

- Ratio(%) 0.0 74.8 25.2 0.0 0.0 0.0 100.0
Area(kw) | 0.000 | 0.547 | 0.590 | 0.214 | 0.000 | 0.000 | 1.351

-0 Ratio(%) 0.0 40.5 43.7 15.8 0.0 0.0 100.0
Area(kw) | 0.000 | 1.528 | 0.496 | 0.055 | 0.000 | 0.000 | 2.079

- Ratio(%) 0.0 73.5 23.8 2.6 0.0 0.0 100.0
Area(krt) | 0.294 | 5.747 | 5.727 | 0.884 | 0.040 | 0.000 | 12.692
-e Ratio(%) 2.3 45.3 451 7.0 0.3 0.0 100.0
Area(kr) | 0.491 | 0.676 | 0.097 | 0.000 | 0.000 | 0.000 1.264

- Ratio(%) | 38.8 53.4 7.7 0.0 0.0 0.0 100.0
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EOH(ELmM) HYEE
St 25 T= Total
900= 1200=< | 1500= | 1800=< | 2100= | 2400=<
Area(k) 1.137 1.698 | 0.816 0.000 0.000 0.000 3.651
Cisangkuy L14

Ratio(%) 31.1 46.5 22.3 0.0 0.0 0.0 100.0

Area (k) 0.660 1.044 0.103 0.000 0.000 0.000 1.806

-0 Ratio(%) 36.5 57.8 5.7 0.0 0.0 0.0 100.0
Area (k) 0.360 0.013 0.000 0.000 0.000 0.000 0.373

L16 Ratio(%) 96.6 3.4 0.0 0.0 0.0 0.0 100.0
Area(k) 1.595 1.542 0.046 0.000 0.000 0.000 3.182

L17 Ratio(%) 50.1 48.4 1.4 0.0 0.0 0.0 100.0
Area(k) 0.000 0.000 2.562 3.594 3.534 2.374 | 12.064

i Ratio(%) 0.0 0.0 21.2 29.8 29.3 19.7 100.0
Area(k) 0.000 0.000 2.941 1.212 1.069 0.541 5.763

R2 Ratio(%) 0.0 0.0 51.0 21.0 18.6 9.4 100.0
Area (k) 0.000 0.002 0.647 0.000 0.000 0.000 0.648

R3 Ratio(%) 0.0 0.3 99.7 0.0 0.0 0.0 100.0
Area(k) 0.000 0.081 4115 2172 0.802 0.000 7.169

" Ratio(%) 0.0 1.1 57.4 30.3 1.2 0.0 100.0
Area (k) 0.000 0.112 0.547 0.000 0.000 0.000 0.659

i Ratio(%) 0.0 17.0 83.0 0.0 0.0 0.0 100.0
Area (k) 0.000 0.075 0.606 0.000 0.000 0.000 0.681

e Ratio(%) 0.0 11.0 89.0 0.0 0.0 0.0 100.0
Area(k) 0.000 0.586 2.534 1.139 0.211 0.000 4.469

i Ratio(%) 0.0 13.1 56.7 25.5 4.7 0.0 100.0
Area (k) 0.000 0.688 0.000 0.000 0.000 0.000 0.688

" Ratio(%) 0.0 100.0 0.0 0.0 0.0 0.0 100.0
Area(k) 0.000 1.984 1.773 0.650 0.005 0.000 4.412

e Ratio(%) 0.0 45.0 40.2 14.7 0.1 0.0 100.0
Area (k) 0.867 4.158 2.640 2.121 1.626 0.281 11.694

e Ratio(%) 7.4 35.6 22.6 18.1 13.9 2.4 100.0
Area(k) 8.948 7.298 3.940 3.145 3.542 2.946 | 29.819

A Ratio(%) 30.0 24.5 13.2 10.5 11.9 9.9 100.0
Area(k) 3.040 1.094 0.000 0.000 0.000 0.000 4.134

e Ratio(%) 73.5 26.5 0.0 0.0 0.0 0.0 100.0
Area(k) 6.040 1.765 0.000 0.000 0.000 0.000 7.805

e Ratio(%) 77.4 22.6 0.0 0.0 0.0 0.0 100.0
Area(k) 18.870 | 13.312 | 6.954 4.052 1.947 0.217 | 45.351

A Ratio(%) 41.6 29.4 15.3 8.9 4.3 0.5 100.0
Area(k) 9.549 8.697 0.132 0.000 0.000 0.000 | 18.378

e Ratio(%) 52.0 47.3 0.7 0.0 0.0 0.0 100.0
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- 3 A oz FXAZ9} GIS TOOL(ArcView)<S AHE3te F&3 DEMS
Nz PRnss P43
- %99 BREAANE F99 A TAPFS vehiE AEA NEB IFF ol FEE
240 FFL 20l ARY FEEEE e 24 29 shtolth YA} FEW =
Fel o] golste] EFo] grobAm, EFFHsRol Horf, FRFw A ol A
FAM Bt fEEHo} AERT 2707k 24§
<o) WEFuE ¥ Fo FEAA>

25 HAIE(EL.m) HAdAH%) 823 A= (EL.m) HaEAH%)

L1 1,473.2 15.225 R1 1,787.0 23.696

L2 1,507.2 20.024 R2 1,632.3 22.419

L3 1,441 .4 11.584 R3 1,361.4 17.660

L4 1,666.4 34.234 R4 1,520.1 25.456

L5 1,440.4 31.672 R5 1,265.4 28.789

L6 1,443.9 47.607 R6 1,285.0 28.739

L7 1,294.0 39.723 R7 1,433.0 34.290

L8 1,459.9 71.802 R8 1,084.0 23.590

L9 1,164.2 48.404 R9 1,265.1 36.573

L10 1,286.5 67.053 R10 1,356.3 34.941

L11 1,130.1 42.309 R11 1,296.1 35.642

L12 1,211.4 43.495 R12 827.6 9.048

L13 982.6 28.591 R13 806.3 11.224

L14 1,033.4 35.100 R14 1,065.2 28.979

L15 963.3 39.592 R15 874.8 24.102

L16 801.2 23.945 Cisangkuy 1,266.5 26.041

L17 911.3 39.587
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o] EAo]4HY
9 W AREY AE 2 A4 D2 S golets e FAd FEFS AASEY
T RES ANG
<frole] EXol4dg>
Cisangkuy L3
X018 SAAZ (k) HIE (%) EX0I8 SAAR (k) HIE (%)
Bare Ground 0.884 0.32 Bare Ground 0.019 0.40
Forest 62.853 22.51 Forest 0.001 0.03
Field 42.323 15.16 Field 3.653 78.33
Grass 21.845 7.82 Grass 0.093 1.99
Woods 55.295 19.81 Woods 0.000 0.00
Paddy 60.724 21.75 Paddy 0.014 0.30
River 3.218 1.15 River 0.000 0.00
Site 32.028 11.47 Site 0.884 18.96
Wet Land 0.017 0.01 Wet Land 0.000 0.00
Total 579187 100 Total 4.663 100.00
L1 L4
EX0I8 SAHN (k) HIZ (%) EX0l8 AU (km) HIS (%)
Bare Ground 0.399 5.20 Bare Ground 0.000 0.00
Forest 0.169 2.21 Forest 3.973 20.03
Field 2.290 29.87 Field 1.543 7.78
Grass 2.804 36.57 Grass 3.316 16.72
Woods 0.000 0.00 Woods 10.126 51.06
Paddy 0.315 4.11 Paddy 0.288 1.45
River 1.234 16.09 River 0.000 0.00
Site 0.456 5.95 Site 0.585 2.95
Wet Land 0.000 0.00 Wet Land 0.000 0.00
Total 7.667 100.00 Total 19.831 100.00
L2 L5
EX0I8 SAHN (k) HIZ (%) EX0l8 AU (km) HIS (%)
Bare Ground 0.177 1.37 Bare Ground 0.000 0.00
Forest 0.509 3.93 Forest 3.323 46.56
Field 2.699 20.84 Field 0.719 10.07
Grass 3.252 25.10 Grass 1.901 26.63
Woods 1.423 10.99 Woods 0.977 13.68
Paddy 2.214 17.09 Paddy 0.002 0.03
River 1.453 11.22 River 0.000 0.00
Site 1.225 9.46 Site 0.216 3.02
Wet Land 0.000 0.00 Wet Land 0.000 0.00
Total 12.952 100.00 Total 7.138 100.00
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EX018 SAUEF (ki) HIE (%)
Bare Ground 0.000 0.00
Forest 0.118 8.81
Field 0.000 0.00
Grass 0.000 0.00
Woods 1.216 90.84
Paddy 0.000 0.00
River 0.000 0.00
Site 0.005 0.35
Wet Land 0.000 0.00
Total 1.339 100.00
L7
EX018 SAUEF (ki) HIE (%)
Bare Ground 0.000 0.00
Forest 0.102 19.84
Field 0.000 0.00
Grass 0.000 0.00
Woods 0.405 78.77
Paddy 0.002 0.48
River 0.000 0.00
Site 0.005 0.91
Wet Land 0.000 0.00
Total 0.514 100.00
L8
EX018 SAUEF (ki) HIE (%)
Bare Ground 0.000 0.00
Forest 0.023 0.98
Field 0.000 0.00
Grass 0.000 0.00
Woods 2.155 91.98
Paddy 0.140 5.97
River 0.009 0.37
Site 0.016 0.70
Wet Land 0.000 0.00
Total 2.343 100.00

L9
EX0I8 SAHEA (k) HIE (%)
Bare Ground 0.000 0.00
Forest 0.117 24.29
Field 0.000 0.00
Grass 0.000 0.00
Woods 0.072 14.98
Paddy 0.268 55.79
River 0.000 0.00
Site 0.024 4.94
Wet Land 0.000 0.00
Total 0.481 100.00
L10
EX018 SAUEF (ki) HIE (%)
Bare Ground 0.000 0.00
Forest 0.361 26.74
Field 0.000 0.00
Grass 0.000 0.00
Woods 0.718 53.16
Paddy 0.254 18.80
River 0.000 0.00
Site 0.018 1.30
Wet Land 0.000 0.00
Total 1.351 100.00
L11
EX018 SAUER (ki) HIE (%)
Bare Ground 0.000 0.00
Forest 0.363 17.48
Field 0.041 1.97
Grass 0.000 0.00
Woods 0.943 45.38
Paddy 0.594 28.59
River 0.000 0.00
Site 0.137 6.58
Wet Land 0.000 0.00
Total 2.079 100.00
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L12 L15
EX'O'% %EE@. (km) ng (%) §X|O|g %EE@\ (km) ng (%)
Bare Ground 0.005 0.04 Bare Ground 0.000 0.00
Forest 3.050 24.03 FF?reSt 1.619 89.64
Field 3.238 2551 leld 0.030 1.65
Grass 0.023 0.18 V(\jrass 0.000 0.00
Woods 5.828 45.92 00ds 0.001 0.06
Paddy 0.099 546
Paddy 0.045 0.35 :
River 0.000 0.00
River 0.018 0.14 Site 0,057 318
Site 0.486 3.83
Wet Land 0.000 0.00
Wet Land 0.000 0.00
Total 12.692 100.00 Total 1.606 100.00
@ L16
= SUB (k %
EX0/E QDI (k) HlS (%) =HoiE (k) HIE (%)
Bare Ground 0.000 0.00 Bare Ground 0 0
Forest 0.264 70.86
Forest 0.622 49.17 -
Field 0127 10.03 Fleld 0 0
Gle 0,000 0.00 Grass 0 0
vvrazS 3,000 0.00 Woods 0 0
00ds : : Paddy 0.072 19.29
Paddy 0.358 28.29 ,
River 0 0
River 0.000 0.00 ,
Site 0.158 12,52 Site 0.037 9.84
Wet Land 0.000 0.00 Wet Land 0 0
Total 1.264 100.00 Total 0.373 100
L14 L17
Exolg | seem (@) | HIE (%) EXoig | mesR (o) HIE (%)
Bare Ground 0.000 0.00 Bare Ground 0.005 0.16
Forest 1.970 53.95 Forest 0.767 2411
Field 0.507 13.88 Field 0 0
Grass 0.000 0.00 Grass 0.083 2.59
Woods 0.548 15.02 Woods 0 0
Paddy 0.359 9.82 Paddy 2.118 66.55
River 0.000 0.00 River 0 0
Site 0.268 7.33 Site 0.21 6.58
Wet Land 0.000 0.00 Wet Land 0 0
Total 3.651 100.00 Total 3.182 100
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R1 R4
EX0olIZ FAHA (ki) g (%) EX0olIZ FAHA (k) g (%)
Bare Ground 0.000 0.00 Bare Ground 0.000 0.00
Forest 2.763 22.90 Forest 2.235 31.18
Field 1.643 13.62 Field 0.352 4.91
Grass 2.438 20.21 Grass 1.951 27.22
Woods 4.099 33.98 Woods 0.227 3.16
Paddy 0.000 0.00 Paddy 1.836 25.61
River 0.000 0.00 River 0.000 0.00
Site 1.121 9.29 Site 0.568 7.93
Wet Land 0.000 0.00 Wet Land 0.000 0.00
Total 12.064 100.00 Total 7.169 100.00
R2 R5
EX0olIZ FAHA (ki) g (%) EX0olIZ FAHA (k) g (%)
Bare Ground 0.000 0.00 Bare Ground 0.000 0.00
Forest 0.948 16.46 Forest 0.159 24.15
Field 1.163 20.19 Field 0.002 0.26
Grass 1.222 21.21 Grass 0.000 0.00
Woods 1.062 18.43 Woods 0.000 0.00
Paddy 0.408 7.08 Paddy 0.423 64.18
River 0.000 0.00 River 0.000 0.00
Site 0.958 16.63 Site 0.075 11.42
Wet Land 0.000 0.00 Wet Land 0.000 0.00
Total 5.763 100.00 Total 0.659 100.00
R3 R6
EX0olIZ FAHA (ki) g (%) EX0olIZ FAHA (k) g (%)
Bare Ground 0.000 0.00 Bare Ground 0.000 0.00
Forest 0.004 0.66 Forest 0.049 7.19
Field 0.001 0.1 Field 0.000 0.00
Grass 0.000 0.00 Grass 0.000 0.00
Woods 0.000 0.00 Woods 0.000 0.00
Paddy 0.551 84.96 Paddy 0.577 84.75
River 0.000 0.00 River 0.000 0.00
Site 0.093 14.27 Site 0.055 8.06
Wet Land 0.000 0.00 Wet Land 0.000 0.00
Total 0.648 100.00 Total 0.681 100.00
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R7 R10
EX0olIZ FAHA (ki) g (%) EX0olIZ FAHA (k) g (%)
Bare Ground 0.000 0.00 Bare Ground 0 0
Forest 2.374 53.12 Forest 2.165 18.51
Field 0.228 5.10 Field 1.019 8.72
Grass 0.237 5.31 Grass 0 0
Woods 0.165 3.68 Woods 4.13 35.32
Paddy 1.307 29.24 Paddy 3.62 30.96
River 0.000 0.00 River 0 0
Site 0.159 3.56 Site 0.759 6.49
Wet Land 0.000 0.00 Wet Land 0 0
Total 4.469 100.00 Total 11.694 100
R8 R11
EX0olIZ FAHA (ki) g (%) EX0olIZ FAHA (k) g (%)
Bare Ground 0.000 0.00 Bare Ground 0 0
Forest 0.137 19.90 Forest 4,582 15.36
Field 0.000 0.00 Field 1.992 6.68
Grass 0.000 0.00 Grass 0.045 0.15
Woods 0.000 0.00 Woods 10.869 36.45
Paddy 0.502 73.01 Paddy 9.125 30.6
River 0.000 0.00 River 0 0
Site 0.049 7.08 Site 3.206 10.75
Wet Land 0.000 0.00 Wet Land 0 0
Total 0.688 100.00 Total 29.819 100
R9 R12
EX0olIZ FAHA (ki) g (%) EXolIZ FAHA (k) g (%)
Bare Ground 0 0 Bare Ground 0.007 0.17
Forest 1.828 41.44 Forest 0.388 9.38
Field 0 0 Field 0.098 2.37
Grass 0 0 Grass 0.024 0.58
Woods 0.316 7.7 Woods 0 0
Paddy 2.109 47 .81 Paddy 2.562 61.98
River 0 0 River 0.001 0.02
Site 0.157 3.57 Site 1.054 25.49
Wet Land 0 0 Wet Land 0 0
Total 4.412 100 Total 4,134 100
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(1) A=A

o Cisangkuy 94 #4A= Cipanunjang, Cileunca 27§ A E 3}F=0] X3 A4y H-AA 3
70 2~ (Plengan, Lamajan, Cikalong)oll @A&+E TF
(7}) Cipanunjang Reservoir

— 1930 74, Cileunca A=A &7l A

— W84 9 Cileunca AFA Y €449

— Cilaki e 2325 Cipanunjang AFAZ BE17/l4(Saluran) 92

— g TEQlo] A FE A ATt F9 B 9 FERA JFE 79

— WA WFSE & Cileunca A4A # Cisangkuy 2 EF 2 ¢

<Cipanunjang AFA] A L>
AMdAE &% (ha) X FZ(10%m) o= (EL.m) Ab=2{(EL.m)
1930 160 22.4 1446 1432
Zol(m) =(m) £0l|(m) SeEEUA
135 5 o4 Morn;(né—s’zl;rry tj_il;lway
<Cipanunjang % —AF= &4 >
22| (EL.m) XNFZ(10%m) +21(EL.m) XNFZ(10%m) <2 (EL.m) XNFF(0%m)

1422.0 0.0 1430.0 3.2 1438.0 10.0
1423.0 0.3 1431.0 3.8 1439.0 11.2
1424.0 0.6 1432.6 4.9 1440.0 12.4
1425.0 0.9 1433.0 5.3 1441.0 138.7
1426.0 1.3 1434.0 6.0 1442.0 15.2
1427.0 1.7 1435.0 6.9 1443.0 16.6
1428.0 2.2 1436.0 7.8 1446.0 21.8
1429.0 2.7 1437.0 8.8 1446.6 22.4

) AtIEZEX : PLTA Plengan Power Plant

25

1A22

1A2F 1.432 1437 1442
Elevation

18475

<Cipanunjang 5% —AF& #AFH>
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1450

1445 ~

1440

1436 A

1430 A

Elevation(EL.m)

1425 A

1420 A

1415 +

—— (bservation

--------- Elevation

e

1410

131

1.096 1,461

1.826

2,191 2.556

Time(day, 2002~2012)

2,921 3,286

3.651 4,016

<Cipanunjang ASA ¢ #=25(2002d~20123)>

(W) Cileunca Reservoir
— 19243 #A, Cisangkuyd] HAF=Zo] 93
- wHgs FFLA

— B4 (Ciraki Beet) 1704

<Cileunca As#] #|<L4>

AAF o 9o, Ciraki &

12
lo
Ho
o
s

NN FEHT M % (ha) MNFE10%m) | 2HfI(EL.m) | AbE9I(EL.m)
Cileunca 1924 180 11.3 1418.5 1408.2
By Zol(m) Z(m) 0| (m) RS PN
Pulo 595 5 18.96 Morning—glory spillway
Palayangan 86.5 6.4 20.14 AldgF dal
<Cileunca 9 -AFZF &A >
<2 (EL.m) ANFH(0%m) 52 (EL.m) ANFEA0%m) <2 (EL.m) A FEH(10%m?)
1407.6 0.0 1412.0 2.8 1417.0 9.0
1408.0 0.2 1413.0 3.7 1418.0 10.6
1409.0 0.6 1414.0 4.9 1419.0 12.4
1410.0 1.2 1415.0 6.1 1420.0 14.3
1411.0 1.9 1416.0 7.5 - -

59 -




1.407 1,409 1.411 14132 1.41% 1417 1.41%
Elevation

<Cileunca 9 —AF%= JAFA>

1420
1418 Vm\ J\f{\\P\ h
1416 - \U w
_ 1414 \
S
11412 A ‘
z I
_5 1410 - r/
g
2 1408 -
|
1406 -
1404 -
— Observation
1402 1 Elevation
1400
1 366 731 1,096 1,461 1.826 2,191 2,556 2,921 3,286 3,651 4,016
Timel(daay, 2002~2012)
<Cileunca AFA 9 #=25(20029~20129)>
(2) &9 AL
o 9 W 349 AF4Y HALE INDONESIA POWER A e
o A8 TAFE A 9] TR Le THEFE AMSEHM, 7 XA HE | 9 (FZEH
F7F HAFFS R
o ATAEY 2 A7MAFol| wep G, 2o wet AFH +9S AA(P3B)
o Zt WAL= SCADA Al&=HES AMg3ste] HAHALAE 9
o HUY 7}s ¥AF= : Plengan — 9.65 m'/s, Lamanjan — 11.7 m'/s, Cikalong — 16.5 m'/s
o ALY AL AL

— 20049~2012°] YT ABE BHET YE A0 FALY
— 93 A Plengan 3.81 ~ 7.24 m’/s, Lamajan 4.00 ~ 7.51 m'/s,
Cikalong 4.25 ~ 8.14 m'/s
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T = Plengan Lamajan Cikalong
E{Hl 5 5 3 3
A Escher Wyss/B Meier Stork  Ch./Gbr Stork Neyrpic ~ Alsthom
s Al Francis  Horisontal Francis  Vertical Francis  Horisontal
Z 3 3X1500, 1X2900, 1x2280 3X9000 3%9000
3| ™ (rpm) 750~600 600 750
T2 (m/s) 3%1.6, 1x2.85, 1x2 3.9%3 5.50%3
F=F(m) 90 216 140
MEIAET 1922, 1962, 1996 1925, 1934 1961
<¢gd HH 5>
2y YNBFTH(m/s)
I IES
(d) | 1" | 2¢ | 3¥€ | 489  59¢ | 6¥ | 7®€ | 8® | 9% | 10¥  11¥
547 | 618 | 710 | 7.24 | 6.81 6.36 | 529 | 442 | 431 | 3.81 | 540 | 5.68
Plengan
579 | 581 | 740 | 751 | 7.42 | 6.34 | 515 | 423 | 411 | 400 | 519 | 6.01
B0, D00, D00 T ¥
Lamajan
25, 000,000
,-.:-:G.IIC.{IIZI
Lamajan ;i 5,000,000 :
% 10,000,000 o ;::;:z —a
5,000, 000 Y, 05 i Fhg |
2 x _._'_l;.:f —— fwrngr
1 3 £ - ] _— .l ' 1 1d
6.98 | 7.36 | 814 | 7.92 | 714 | 6.75 | 5.31 | 425 | 432 | 5.07 | 5.75 | 7.01
A Cikalong
25,000,000 2 ! |
;!‘ZD_I:II:_H:I:I
Cikalong ¥ 15,000,000 o
A g
£ 10,000,000
5000000 | “hm o
- -!.'._erue




(3) A+Z

o Cikalong #4732 Cikalong A& 7o fx|ata Jon, HFH &5 A ¥
e85+ 2 AFS(PDAMAON A #e])
o A4 9l Cikalong EA oA EHAs D WFH &5 o]&3ty A &5 1.9 m/s & HAF
3t YA F3-& Cisangkuy o2 Wi
o 8% SPAM A& 93] Cikalong FHFAS 435t 1.4 m'/sE F7IE FHF3l F 3.3 m'/s
£ WS AIE B A8 Aog xAbd
o Cikalong FH+49 H5d%
— A AYHSH 1.6 m/s (4 1.4 m'/s, 5 0.2 m'/s)
- 53 dZFFANE 1.9 m/s (44 1.4 m'/s, B4 0.5 m'/s)
— 5 Zy1AFFE 3.3 m/s (AA 1.9 m/s + =7} 1.4 m/s)
DHAE R/ i Bl o2 fdsds 24, BFE T 487 AFEeE 79
W st Cisangkuy EFE2FH HAFTE Aoy HdAde 220]A ¢Far, THALT}E 9
< 3HA & Al AHE
o HFH &2 &A Cikalong AFFoz BUYAH HFAdA e 1ast X1 S AR &
Bandung A-HCE 58 ¥F
AFd W 758 AA7F 171 WZel Bandung 8- 2R #FEFS Aol 7=
TPAR #AHEste] PDAMAA S AAe 2 e 9 volHE EUHASIH, BgidolA
© EYUHH HoHE 7R E HFHAES &9
o % FuE FF 1y A 7|EY HAFEY HAgsegd AV don, Ald Fo e &
25 AFEY A AFEE o &
(4) = Hd
o AFFol7} Fdoe B FARRH fFAdHE 219 =FEHdol 24, HYE fdFEFS ¥
T AEE 22 9 92 glo] HE FdFed AAE 9ol S 2dHE eE XA
3
o Saluran B]'d @ Soropotan #Z49] #AS2LFd oJstd, A it 2.58 m'/s (20023~20123) 7}
dE= o= XA
o Cilaki Beet B]'g : Cileuca AFAZ FUH= HEEZAN A BHE FAdF AHANA &S &
=3tx 9o, A HF 0.50 m'/s (20023~2012:3)9] FFo] FHHL J= Aoz FAH
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<Saluran Hg &>
Year Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec | E#
2002 390 | 564 | 418 | 473 | 4.28 | 224 [ 154 | 1.30 | 1.20 | 1.20 | 1.22 | 1.84 | 2.77
2003 | 2.41 | 367 | 3.94 | 354 | 255 | 1.52 [ 1.30 | 1.30 | 1.40 | 1.55 | 2.00 | 3.37 | 2.38
2004 | 3.69 | 434 | 450 | 3.87 | 3.32 | 215 [ 152 | 119 | 1.09 | 1.05 | 1.20 | 2.57 | 2.54
2005 | 3.84 | 435 | 430 | 433 |1 283 | 1.83 (155|127 | 138 | 195 | 162 | 3.38 | 2.72
2006 | 421 | 364 | 400 | 407 | 3.06 | 210 [ 1.36 | 1.24 | 115 | 115 | 097 | 1.56 | 2.38
2007 | 1.79 | 286 | 414 | 437 | 3.32 | 280 [ 1.64 | 1.39 | 1.30 | 1.31 | 1.61 | 2.78 | 2.44
2008 | 3.03 | 3.42 | 400 | 359 | 258 | 1.62 [ 1.55 | 116 | 1.05 | 116 | 2.72 | 4.40 | 2.52
2009 | 3.79 | 446 | 412 | 3.44 | 3.03 | 280 [ 220 | 185 | 1.85 | 1.85 | 2.37 | 3.50 | 2.94
2010 | 3.03 | 342 | 400 | 359 | 258 | 1.62 [ 1.55 | 116 | 1.05 | 1.16 | 3.28 | 2.84 | 2.44
2011 324 | 3.71 | 3.56 | 353 | 3.28 | 264 | 227 | 1.50 | 1.37 | 1.27 | 2.07 | 2.64 | 2.59
2012 | 400 | 3.20 | 3.70 | 3.40 | 3.10 | 250 [ 1.90 | 1.63 | 1.50 | 1.40 | 1.70 | 3.56 | 2.62
= 3.36 | 3.88 | 404 | 3.86 | 3.08 | 216 | 1.67 | 1.35 | 1.30 | 1.37 | 1.89 | 2.95 | 2.58
%) Soropotan XA 71F 4 2 APTF FYZF(m?/s)

—=2002

—=-2003

—tr— 2004

—-2005

—=2006

P —e-2007

2008

2009

3.2

54

7.6
Month

9.8

12

2010

2011

2012
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<Cilaki Beet BHY £ =>

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

2002 | 045 0.84 | 0.54 [ 1.07 | 0.64 | 0.24 | 0.10 [ 0.10 | 0.10 | 0.10 | 0.00 | 0.14 | 0.36

2003 | 0.22 | 0.51 | 0.53 [ 0.52 | 0.60 | 0.45 | 0.27 | 0.10 | 0.15 | 0.24 | 0.30 | 0.60 | 0.37

2004 | 0.64 | 0.66 | 0.80 [ 0.88 | 0.52 | 0.42 | 0.46 | 0.40 | 0.40 | 0.40 | 0.20 | 0.53 | 0.53

2005 | 0.64 | 0.66 | 0.80 [ 0.88 | 0.52 | 0.42 | 0.46 | 0.40 | 0.40 | 0.40 | 0.20 | 0.53 | 0.53

2006 | 0.99 | 1.00 | 1.00 [ 0.80 | 0.62 | 0.54 | 0.34 | 0.10 | 0.10 | 0.10 | 0.10 | 0.27 | 0.50

2007 | 0.76 | 0.69 | 0.60 | 0.67 | 0.70 | 0.50 | 0.50 | 0.50 [ 0.50 | 0.50 | 0.50 | 0.50 | 0.58

2008 | 0.50 | 0.50 | 0.67 | 0.78 | 0.53 | 0.50 | 0.50 | 0.37 [ 0.20 | 0.20 | 0.24 | 0.50 | 0.46

2009 | 0.50 | 0.71 | 1.00 [ 1.00 | 0.92 | 0.70 | 0.55 [ 0.50 | 0.50 | 0.50 | 0.56 | 0.60 | 0.67

2010 | 0.50 | 0.50 | 0.67 | 0.78 | 0.53 | 0.50 | 0.50 | 0.37 [ 0.20 | 0.20 | 0.79 | 0.90 | 0.54

2011 0.58 | 0.50 [ 0.54 [ 0.68 [ 1.00 [ 0.70 | 0.45 [ 0.30 | 0.20 | 0.19 | 0.40 | 0.60 | 0.51

2012 | 0.60 | 0.40 | 0.70 | 1.00 | 1.00 | 0.50 | 0.30 | 0.20 [ 0.20 | 0.20 | 0.20 | 0.60 | 0.49

g 058 | 0.63 | 0.71 [ 0.82 [ 0.69 [ 0.50 | 0.40 [ 0.30 | 0.27 | 0.28 | 0.32 | 0.52 | 0.50

1.2
——2002

-=-2003

—— 2004

g <2005
E —~+2006
3',2 —-2007
—2008

2009

2010

—2011

2012
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5. Cilaki

5.Cilaki Beat _+1443 93

5.Clbuni ayu
+1443.27

St.Cilsunca
+14185

S.Cihurangan .

B Claria ll  yoiam Tando Hartan

Larnajan +1241.25

B. Cisangkuy 1
S.Clsangkuy

gl
B. Cisurili .-~

PLTA Lamajan
102000
&

Kaolam Tando Harian
Cikalong +1011.00

S.Cisanghuy

FLTA
Cikalang
™

+B87 60

JARING - JARING AIR PLTA PLENGAN

A4 [No.
|_$5cala 5 Diperiksa
Diiamn * Dhilihad
<AFFol f Fa n N>
<F2 2 3 Ad 2 dA%>
" e PANJANG |KAPASITAS MRING | BenTuk | o0 DATAS PERIDLAUT| = o
METER (M3) Max (4 Nin (M) PEMBUATAN KETERANGAN

1 |Cilaki-Cipanunjang 7680 6 0.001 | TapalKuda | 145953 1450.2 1956

2 |Cilaki Beet 970 3 Tapal Kuda | 144563 1444 67 1954

3 |Cisangkuy 1370 28 00023 | TapalKuda | 134065 133315 1922

4 |Cisarua 1 1140 5 0.001 | Tapal Kuda | 1336.25 133315 1950

Cisarua 2 1 Tapal Kuda 1996 |RELOKAS!

5 |Plengan-Lamajan | 3006 5.8 Tapal Kuda | 1243.95 124125 1925

6 |Plengan-Lamajan |l 3006 8 Tapal Kuda | 1243.95 124125 1976

7 |Lamajan-Cikalong 2700 12 0.01 | Tapalkuda| 1014.1 1012.1 1960

10 |Dam Cisangkuy 13397

11 |Dam Cisarua 13397

12 |Kolam Penerima 1333.08

13 |PH Plengan 12467

14 |Penstock 206 [45&39
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(6) BAMAIA

o B At AQQ ATl £ Sl tFL FAA (Ciherang) 7 EASH, 4ol
ERERE 985S FFLL U9
o BAEFH Ee) B9 §5F2 A

M A A Sr) DPSDACA] dA) A F90 oh
BEL 656%, AL 35%E A&

. Net demand(Liter/sec/ha)
(") Dry crops Rice Irrigation Dry Crops Rice Irrigation
| (Ak2) Il (3t) | (&) Il () Average

1 0.00 0.01 0.00 0.00 0.005 0.000
2 0.00 0.00 0.00 0.71 0.000 0.355
3 0.00 0.78 0.72 0.78 0.390 0.750
4 1.08 1.08 0.73 0.72 1.080 0.725
5 0.61 0.65 1.14 0.73 0.630 0.935
6 1.02 0.71 0.69 0.00 0.865 0.345
7 0.68 0.00 0.00 0.00 0.340 0.000
8 0.00 0.03 0.47 0.00 0.015 0.235
9 0.00 0.00 0.00 0.00 0.000 0.000
10 0.00 0.00 1.54 1.55 0.000 1.545
11 0.96 0.96 0.96 0.62 0.960 0.790
12 1.01 0.33 0.75 0.94 0.670 0.845

) AZZEX © DPSDA




Q@ FH&F
2y YN rEH(m/s)
=L 7|12+
128l | 22l | 38 | 4% | 58 | 6" | 7® | 88 | 98 | 10% [ 11¥ | 12¥
o 547 | 618 | 710 | 7.24 | 6.81 | 6.36 | 529 | 4.42 | 4.31 | 3.81 | 5.40 | 5.68
25,000,000 TI enga
__ 20,000,000 /"'4"““~
mE 4
Plengan T 15000000 patee —
. 2 ot N NN -
E G ad \ﬁ —— 2008 —e— 2009 . ____:
5,000,000 ; 10 2011 - -
2012 =d= Avarage
D T
1 2 3 4 5 6 7 8 9 10 11 12
Month
o 579 | 581 | 740 | 751 | 742 | 6.34 | 515 | 423 | 411 | 400 | 5.19 | 6.01
g Lamajan
25,000,000 i
gzooooouo "'""-A/. - sl
/) 'y o —
Lamajan “E' e - 2 —T | —
g 1 e—2004 \#ﬁoos = <
S 10,000,000 2006 ¥=2007 < = 4
izoos — 2009 = =]
5,000,000 2010 7 —— 2011
0 " 12}/—@— Average
1 2 3 4 5 6 7 8 9 10 11 12
Month
o 6.98 | 736 | 814 | 792 | 714 | 6.75 | 5.31 | 425 | 4.32 | 5.07 | 5.75 | 7.01
g * ikalong |
25,000,000 \ 7
?20,000,000 =/ ' — // =
Cikalong ‘E' S \ T 7 e -
'y ] > (
;:10,000,000 /SF ’g,z ,5// :";3 e r;.-’-{-/
——2008  —o—200
0,000 ——2010  ——2011
0 2012 —_— A\mr:gp ! !
1 2 3 4 5 6 7 8 9 10 11 12
Month
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o E#Y /#H I
(1) A=Y Ao} F8 EFHF 7|H
(7}) West Java &A= (DPSDA West Java Provincial Water Resources Services/PWRS)
— PWRS+ West Java Province AW AR 7B 2, West Java W AL 7)< AA, 44, &
4 % #Y T FFE FAY #AEY FHE HEF
— DPSDA® 4 F4 HolH 2 Ay #H FEE PWRS| Adst= 9T
— DPSDAS] Ho]EH=PWRSHA A A= Ald &9 2 FAES, 7]E}
I dolHE &&

HEAD OF FWRE
FUNCTIGHAL [ ]
PO TTROMNE
SECRETARY
= 1 1
SECTION OF SECTROHOF
PLANMING & |3‘5’m""""“‘:"‘I I | PERZONMEL £
ADMIHIE TRATION
DIVENMN
| premmoy | | DoV OF ] | fririiind -l | BEVERH oF |
EETION BATROE SECTION OF TECHMICAL
5 [ oo | | spusmese |
g oy gl B~ SECTION OF MR DEASTER FECTION OF PARTHERSHIF
I I I I =
LOHET W ARET W BT WR
DERE e | | Mammane o usanmnor | | wodbmmnor | | soadmaeor
e b [y mp erasmrY [T

[ ] vmtasusim sevsiopmensorcrn s s

(W) Citarum-< &2 % (Balai Besar Wilayah Sungai Citarum / BBWSC)

- Citarum 7 Aol = BE Ao WA A B, FA AL, FEA2 B, FAR
b B 44 v AY 2 402 HY

=

rUl

Head of BEWS
Citanumn
]
Davisaon of
Aduurastration
1
[ i 1
Subdivision of Subdivasion of Subdivisson of
Perscmne] Finance Administration
Division of Tarvyiaiets o T i A2 5y
Devison of Progrem & . Drvasice of Operstion.
: Ispdmunctation of Water of Unisnamion of Weter
Bl Fesoarces Network: Rt Herwark sad Mucmensnce
. Leenon of Opreatses &
Sectcn of Prograns Cevnen of Paver and Coansl Section of Erigation AL
Secticn of Evabsation b Secticn of Bulk Wter il
i | A Fuactonal Postion

_68_



() YR 54
— F3AFEH (Ministry of Public Works; MPW) &
g, &g, sy, =2 9 wE #g 58 #3

- MPW= #5% #5985 :
— A4 249 7|5 ol9olx, MPWE 7&
— MPW7} 233l 7fo|=

Dérectorate of Program
Manzgement

Office
Administration

SUBDIT. Of Policy and
Strategy

SUBDIT. OF Pragram
and Budgeting

SUBDHT. O Forelgn
Looperation

SUBDIT. OF Water RES.
Data & Information

SUBDIT. of
Performance
Evaluation

(2}) Indonesia Power

— INDONESIA POWERE ¢lZ U Alo} F

E_:}HELXJA 1:1-1:1-

— AAA Sz
Yet 471402 2
— INDONESIA POWER

o Ay u
o Ay u
o Ay u

S <)

9 F2
o A&A<
A A7 F
o] Fd A4
o] A, Al

z39 =
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|=a=
wxo] 3

= (Ministry of Pubilc Works / MPW)

% BARA Amy Aol FEAY AAB

[e] =] kv A [e]
T8e AR, x5 Zhol=glls A
[ == = [e]
gholo]u} NSPME 334 #% /1% g @FolA niga @ 29 2
= @y ARowA B8
[e) o A [e) = S [e) Z = 5k.©
A= A el #e AY, A, A, A, AR, AR F9EE
Directorste Genaral of
Water Besgurces
Setraiaral ol Daech & i od
Water Rescurces
Humam
Firmaros B Aot
Hiapcnsray Genaral ddtaic Lugal Division
hbhri:iq-n Driwicion Division
i
Directorate of WA Dirgctarate of River and Directorats of Irrigaticn Dérectorste of Operstion
LHilizstian Managemsent Coastal And Swamp & Malstsnnncs
Cffice Office Cffice Office
Administration Adminiztration Adminittration Adrminidtratian
SUBDHT. OF Palicy and SUBDIT, OF Policy and SUBDIT, OF Palicy and SUBDIT, OF Pelicy and
Strategy Serategy Srategy Serategy
SUBDIT. Of Program SUBDIT. Of Program SUBDIT. Of Program SUBDIT. OF Program
and Budgeting and Budgeting arvd Budgeting and Budgeting
SUBDIT. OF Forelgn SUBRIT, OF Foreign SUBDIT. ©F Foreign . SLEBDIT, OF Foreign
Conperation Cocperation Coaparatian Cooparation
SUBDHT. OF Water RES. SUBDHT. OF Water RES. SUBDIT. O Water RES, SUBDIT. Of Water RES.
Data & Infarmation Data & Information Data & Infarmation Data & Infermation
SAUBDIT, OF SLBDIT, OF SUBDIT. OF SUBDIT, o4
Parformance Parformanse Parformance Purfarmansa
Evaluatien Evaluatiea Eviliastisn Evaluation
Weater Relouroes
Functional Officers
\=] \=] =]
AR B AG AT Aet P 7IHORE Ao A
& WA AH Agst7] g HHoE AYEHAoH, B FopEvk of
[e]
g #E AMES N



(2) %9

o HgFo FL FH7TBE g e
713 o g
23 AIY 2 (Ministry of public Works)
MPW . _ =
Sl Alole] BEAIY AlMdatz|, I 2|, sheata], =2 2 wzkae| § st
s F2| & (Balai Besar Wilayah Sungai Citarum)
BBWSC Citarum & X|do| U= ESX[He| MAXIRIel S, FXIjgl +=EA|AH A2 F
ANEx+ 59 =X e|AE 2 g =HE
PWRS AAE KXo} =X =(Dinas PSDA West Java Provincial Water Resource Services)
West Java W A 7|& A, 244, 2Y 2 22| 5 S8 =X 2o PR
24 2| £ (Badan Pengelola Lingkungan Hidup Daerah)
BPLHD West Java Province LHOIA O|O|E =%, XMz2| ¥ EnE =etstn Aol ae|, EF,
H A 52 =™
PUSAIR oI Alo} =&l =Xl o474 (Puslitbang Sumber Daya Air)
=Atel elo 2t Azl HE 52| 7/ = MH|AE AHS
HHS XM E  s=XI2l/2Aol X 22| 2 (Situs Uji Coba Dinas Sumber Daya Air,
SDAPE Pertambangan & Energi Kab. Bandung)
MAXI O} of| X E H2|stn Aen], A 28X AT} X|¢Ee|E &@E
Indonesia Sl UHAlol & HE ZM/AHXFE AMSE ZHI|Y
Power Pl HAlol MdutM g st A= 337
X|gbAb== ZAHPerrusahaan Daerah Air Minum)
PDAM Denpasar Utara, Denpasar Timur, Denpasar Barat, Denpasar Selatan X|jol| Als=E

AMdS ZE|ste AsE S
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rJ

Type Name Basin Responsible  organization
Cibatarua Cibatarua BBWSC
Santosa Cilaki BBWSC
Dam Dam  Cipanunjang Cilaki INDONESIA  POWER
Dam  Playangan Cisarua INDONESIA  POWER
Dam Pulo Cisangkuy INDONESIA  POWER
Intake Intake  Cikalong Cisangkuy PDAM
Open channel Soropotan Cilaki
PLTA  Plengan Cisarua INDONESIA  POWER
Power plant PLTA Lamajan Cisangkuy INDONESIA  POWER
PLTA  Cikalong Cisangkuy INDONESIA  POWER
Cibatarua Cibatarua BBWSC
Cibilang Cilaki PLANT  Union
Tunnel Cihurangan Cilaki PLANT  Union
Cikuningan Cilaki PLANT  Union
Citambaga Cilaki PLANT  Union
Cibatarua Cibatarua BBWSC
Cilaki  Beet Cilaki INDONESIA  POWER
Cilaki Cilaki
Weir
Cisurili Cisurili PLANT  Union
Cisarua 1 Cisarua PLANT  Union
Cisangkuy 1 Cisangkuy INDONESIA  POWER

(vh) 47138 53 A1 AFEF 2 7137 2 d3 24}

— dA BBWSC(HAWE F9&83)e} 2
Aoz woty

— BBWSC(AWE F93%8] %) Cisangkuy F9ol #3) A& 2 T, @& tjs]

A HEs HRE

TujAlop 3¢ 713 Sl HEE 4o B

— Indonesia Power®] 7% Y =R 4L 93 ALY +4349 &535<S st
— o] BBWSC¢®} Indonesia Power7te] 28-S 3l 3F 47 £4S 53 23] 28

o2 ddd

rok

ko



& 20029~2011d FFulelE o] BFs FAT 29 o
A BFE B - mEt dRFAE &9 Ex % Age= F4F

<Cipanunjang A<*]>

25,000
SR [
NI TN
mow | NN
‘ ) S~
. N A N
S 15,000 /
=3
i
[}
£ 10,000 | —
0 —— 2005
= ——2007
5,000 - — 2009
—2011
==  Ayerage
0 T T T T T T T T T T T T
0 31 62 93 124 155 186 217 248 279 310 341 372 403
Day
<Cileunca A<#]>
14,000
12,000
— 10,000
=
3
O., 8,000
=
QL
£ 6,000
=
o]
= 4,000 ——2004 — 2005
——2006 —— 2007
2000 - ——2008 —— 2009
! ——2010 — 2011
—2012 = Average
0 T T T T T T T T T T T T
0 31 62 93 124 155 186 217 248 279 310 341 372 403
Day
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@ #Hd

— Cipanunjang, Cilunca AFAE &5 ¥ w3t Bl'd(Saluran, Cilaki Beet)> M= AAH=E X
Zglo] 9ol wet Hd fdFol AAE folE T3 fFHFol R

- A HERAFEFSe B, AFA SFHET FASHA E44E
— ned EHIFANE *F FxF R Ao 4%

<Saluran Bg>

6.0
=07 =fi==003 e 3004 =i ()05
5.0 ==7006  =®+=2007 =20 — 2009
—72010 =—+=2011 =—@—2011 = Average/'
4.0
=
£ 30
o
oF
2.0
1.0
0.0
1 3.2 5.4 1.6 9.8 12
Month
<Cilaki Beet B>
1.2
—— 2002 = 2003 i 2004
e 2005 =i 2006 —g— 2007

——2008

0.2

0.0

Month
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@ wx

— Cisangkuy £94 91X LAALE Cisangkuy AFA Qe 157 =3 U7 2 AP
ojF & Ay A= FAS FHea A
— WAL $HEE 2 2948 20049~20113 FrEFuolE e AS BAE Ay 4G A
TS HY — wEgA dPHAAE 9 HiE 2 AgewE 43
<Plengan>
20,000,000 — -
%- 15,000,000 pte 3
- -l 2 2005 e R
= 10,000,000 ﬁ 2006 2007 % =
° { 1] N ,»-"i
——2008  |—8— 2009 -
- 5.000.000 e 20010 2014 b —_
-2012 == Ayarage
0 i
1 2 3 4 5 6 7 8 9 10 11 12
Month
<Lamajan>
30,000,000 [amaj eﬁn
25,000,000 i
% 20,000,000 | —
E ! 1 & ey ~
T . g | Nz
€ 15,000,000 - — -
= ——2004 \ 2005 L
g 10,000,000 A 2006 2007 :
g::!{)os 2009 =
5,000,000 2010 7 —=— 2011
0 : 1/—‘— Average |
1 2 3 4 5 6 7 8 9 10 11 12
Month
<(Cikalong>
30,000,000 = iKalorg ]
25,000,000 .,
- ; ; - "'\ ) \ e ,’-
"t 20,000,000 1< ,=§} T~ _,/ LaNCETf
el -/ N - i o
1 4 s, _
5 0/ / Jhg o LiX/ /| .
g 10,000,000 R0 e 200 i e 7\
5.000.000 = 7008 == 2009 — !
fraas ——2010 —=—2011
0 2012 == Ayergge | |
1 2 3 4 5 6 7 3 9 10 11 12
Month
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SEUE WY U A

(1) N12#=

o Cisangkuy ¢ <o ¥FEAl9] Bandung 7] #=49 Lembang 714 #T=4 27471 Qo).
Cisangkuy 99 71’4 SA4S #etstr] 98t foell o 717ke] $1A¢ Bandung #3549
A8 E st #2435 23, Cisangkuy 99 93¢ 7|22 23.3C, 7|2z HA7|
o] HYE 28.8C~19.3CE U&= Aoz ZAHSNY, 428 2 AUsE=c 47 58.1%,

78.3%% A2 ZAME

f’,f! A «..--“"-

f,r! m.”

“«s.// f‘ﬂf il
£ "f‘:f}
i

2 A = uxg | BUY | MUgE | =%
= o =l | x| (%) (mb) (%) (km/h)

1 23.2 28.1 20.5 46.4 913.5 81.2 4.8
2 22.8 27.5 19.9 45.6 921.6 80.0 5.2
3 23.3 28.4 19.8 52.2 921.2 81.6 4.4
4 23.4 28.8 19.8 54.5 921.5 81.0 3.7
5 23.6 20.2 19.5 60.7 917.1 79.0 3.9
6 23.1 28.9 18.6 67.7 933.4 78.6 3.3
7 22.8 28.9 18.0 72.9 922.3 75.4 3.9
8 23.0 20.2 18.1 75.5 922.6 71.5 4.3
9 23.3 29.9 18.6 70.3 922.8 73.2 4.9
10 23.6 29.4 19.4 55.5 922.2 77.5 4.6
11 23.5 28.7 19.9 451 921.6 81.8 4.1

12 23.8 28.3 19.9 50.3 921.6 79.0 4.4

g 23.3 28.8 19.3 58.1 921.8 78.3 4.3
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(2) A¢-B3S4E 8
o Cisangkuy §9ol= BMKG(Q=UlAlo} 7144), Ay Ao} 59 = 7+ 7|ode #Agsiu
18749 #A=47F AL
by 1l
\?\'?a\ /\Mﬁ'—\ o r/% il
R avy N ev)y, E\L_ &io
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J 5 /
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7 h__\“’i‘.‘- ¥ - ._' ] : : ¥
% : - G?f; \-\‘} o -{g g u_,._r
..-.- 4 L 1\_\_. .1-)%'], '{— ¥ ‘.h c‘;Fl\__:!,u:“'.‘llll.l : 5 {r/-'?-‘:]
r_f.- F' tﬁk' -:hrh;(hon-rmL“ . 3 /:
Sibinine “.’ . L_;_,_._f,-.- T
o X TR
=5 £40) =90 ke ST ="
Cibintinu 107.64806 7.051111 IHE 1983~1993 AXIZ
Pasir Jampana 107.64667 7.055556 IHE 1983~1993 AXIZ
Babakan Siliwangi 107.64833 7.075556 IHE 1984~1993 AXIZ
Banjaran 107.59 7.049167 IHE 2001~2005 AXIZ
Cipanas—Pangalengan | 107.57083 7.176667 IHE/DINAS 1985~1993 LA
1985~1987 ol
A=
Mande 107.55444 7.094722 IHE 1991~1992 k
Cinchona 107.575 7187778 IHE 1991~2005 AXIZ
Baleendah 107.62083 7.000833 DINAS 2003~2005 AXIZ
Cileunca 0 0 DINAS -
Banjaran 107.59 7.065833 BMG -
Arjasari (Perk) 107.57639 7.059167 BMG - -
Cinyiruan 107.6 7.166667 BMG -
Chinchona 107.578 7.186111 BMG -
Pangalengan 107.61 7.15 BMG 1991~2005 AXIZ
Cibitung 107.6 7.2 BMG -
Puncak Gedeh 0 0 BMG - -
Tirtasari 0 0 BMG -
Chinchona 107.578 7.186111 PLN 1986~2012 UXlZ
F) 2012 Aol Hof olsf BMKG Z<&E2 & U0 HSE.
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- 7| E ERdE
— Cisangkuy
— 2070 ol &

7NE2S HAT @

Cileunca 3704 <

<HFFES7IE B>
Year Cibintinu Mande C?ér']vclzl:gr)]a Cileunca Pangalengan C?ér']vclzl:gr)]a
1983 181
1984 O ) ) -
1985 O 273 181
1986 O O O O
1987 O O 334 B O
1988 305 O O
1989 O O - 15
1990 O O 44
1991 O O O O O
1992 O O O N O O
1993 306 306 365 183
1994 O O
1995 O O
1996 O O
1997 O O
1998 O O
1999 O O
2000 O O
2001 77 O
2002 61 30
2003 - - ) 31 0O O
2004 O 61 196
2005 O O O
2006 O
2007 O
2008 184
2009 - - O
2010 -
2011 O
2012 O
B 11 9 5 3 15 26
F) Fote| Xz ZELTE LIEHY
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<B=rw ARTF B>
Year Cibintinu Mande C)(gir'\]ﬂc;g)r;a Cileunca Pangalengan Chéchr’lﬁna
1983 X
1984 1,769 ) B -
1985 1,651 X X
1986 1,926 508 2,620 2,639
1987 632 1,022 X B 1,962
1988 X 2,049 1,727
1989 1,976 928 - X
1990 2,023 1,981 X
1991 2,017 3,437 1,771 2,301 1,708
1992 3,197 2,066 1,622 3,381 1,368
1993 X X - X X
1994 1,748 653
1995 3,460 1,513
1996 2,975 939
1997 1,619 1,140
1998 2,872 2,379
1999 2,665 2,231
2000 1,915 1,645
2001 X 1,545
2002 _ X X
2003 - - X 3,531 892
2004 1,425 X X
2005 1,709 2,690 513
2006 1,419
2007 2,535
2008 X
2009 - - 2,843
2010 -
2011 2,282
2012 2,264

254 3 2 2 1 4 6




Year 1984 1985 1986 1987 1988 1989 1990
o <2k 1,764.90 1,650.80 2,639.00 1,962.00 1,727.00 1,975.70 2,032.20
HEL Cibintinu Chinchona Cibinutinu
Year 1991 1992 1994 1995 1996 1997 1998
o <2k 1,708.00 1,368 1,747.50 1,513.00 2,975.00 1,140.00 2,379.00
HEL Chinchona Pangplengan Chichona | Pangplengan Chinchona
Year 1999 2000 2001 2002 2003 2004 2005
o <2k 2,231.00 1,645.00 1,545.00 1,580.00 1,218.10 1,425.00 1,709.00
HEL Chinchona Cileunca
Year 2006 2007 2008 2009 2010 2011 2012
o <2k 1,419.00 2,535.00 1,844.00 2,843.00 2,901.00 2,282.0.0 2,263.70
HEA Chinchona Cileunca Chinchona Cileunca Chinchona

— ZAME A8 E EUIE Cisangkuy 99U A #FAE A2 B d 7F9-2(1984
9924

4 ¥ 4 4
a g Tl LEE 151

i
AL

Eally (BN HILE)

<39 e Ag>

3) Y € % A5 8%
o Cisangkuy 9 Wo % #=x74 : Kamazan, Pataruman #=4(BBWSC % DPSDAJA &
2])

<gz2x d>
i By _ _
BED ey B PNEIERS 84|
£3() =2()
Kamazan 107.57834 7.0448821 BBWSC, DPSDA 2001~2012 ol Xz
Pataruman 107.54934 7.0811537 BBWSC, DPSDA 2001~2012 ol Xz

_80_




. B57|2 2Quy

— Pataruman % Kamazan A9 A=2A8 FAF, A=V FHFSFE 20019 ~2012

[e] =
ar = pu
(12709, €A 8)olH ASAdSFE Qe Aoz ZAME

<€y HF % (Pataruman)>

YT 7(mw/s)
18 | 28 | 38 | 48 | 5% |63 | 78 | 8% [ 9F |10€ |11 [12&8 | A

Year

2001 126 | 10.6 | 10.8 | 11.8 | 7.7 7.2 4.8 5.8 6.0 76 | 155 | 7.5 108

2002 108 [ 88 | 10.0 | 11.4 | 8.1 3.7 1.7 1.7 1.5 2.2 2.3 2.7 65

2003 2.6 4.5 5.1 3.0 1.8 1.0 1.1 1.7 2.3 4.2 4.4 4.9 37

2004 5.2 5.3 6.9 7.6 7.2 3.9 3.1 2.4 2.7 2.8 2.4 5.2 55

2005 5.5 6.2 8.7 9.7 8.3 3.1 2.3 3.5 5.7 3.7 4.1 5.4 66

2006 127 [ 18.6 | 121 | 126 | 9.0 5.2 3.4 2.8 2.2 2.4 2.9 7.8 92

2007 3.4 89 | 103 | 114 | 6.4 2.8 2.3 1.8 2.0 4.8 9.6 9.2 73

2008 6.3 3.7 | 13.8 | 9.1 2.9 2.9 2.6 3.3 3.0 2.8 6.3 5.3 62

2009 4.2 9.6 7.6 5.3 4.0 3.7 2.2 1.9 2.1 2.2 4.4 4.9 52

2010 157 [ 281 | 24.3 | 163 | 17.7 | 18.6 | 16,6 | 199 [ 18.0 | 16.5 | 21.6 | 32.4 | 244

2011 184 | 16.4 | 18.7 | 343 | 425 | 13.8 | 146 | 7.3 7.4 52 | 116 | 89 199

2012 128 [ 28.3 |1 226 | 21.9 | 71 3.3 3.8 4.5 9.3 | 203 | 36.2 | 52.7 | 223

=iy 92 | 124 | 126 | 128 | 10.2 | 5.8 4.8 4.7 5.2 6.2 | 10.1 | 123 | 106
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= S FA o AMAAY S A

o Frol WEAS WA 98 FHe f
A A33stt}. Pataruman A

o o
_1,>i

3}(flow duration analysis)o] Z Q31 o] =
Aol H 107/1d(2003d~20129) 4G =

=
Ay F4S 11.55 m'/s, BFHE 7.47 m'/s, A

A EH A
<Pataruman f+g@#5A3 FFL4 23>
7& (m/s)

Year s Y MNP EERats

(Q95) (Q185) (Q275) (Q355)
2003 3.96 2.62 1.52 0.90
2004 6.04 3.92 2.71 2.18
2005 6.93 5.08 3.59 2.11
2006 11.50 5.24 2.50 2.03
2007 9.62 417 215 1.64
2008 5.48 3.53 2.63 2.24
2009 4.45 3.46 2.08 1.79
2010 22.70 19.30 16.50 11.60
2011 20.30 13.20 7.21 4.32
2012 24.50 14.20 4.62 2.97
gz 11.55 7.47 4.55 3.18

F) REEA  Pataruman REEEXE =2 1070 X+=(2003~2012)

35

3 Ple ntiful flow| Gy )
35 1155 m'/s Mormal MowiQys )

747 ms Low MewiQzs )
0 - 4.55m/s

15
10

Drougft o Clyss )

JiEm'/s

I

0 50 100 150 200 2150 300 350

<Pataruman RUSAH FI=4>
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ﬂ“ﬂ@ J FEEAH 4L Jstd 53 ﬂﬁ% 7 AT ARE HA3
1y = MNA (1994 ~2003Wd) 9] A7F¢-
TS5 ARE Y5

FAE £A487) 9)8e] Chinchona $-F #2409 19, 29, 39 A5

Y F 4

FS-Fol|l thste] o] FH ¥ (moveing average method)ol] 2]3F &g}

olFFTHE ol &3 Ao FUFA BAAET Ae-Fol FHlo] Tt HEE YEW
Akal A7l olHE AewE HEH

]
o] =s=Annual Maximurm pracipitation( 24hr) w—Moing avarage (Myear) e MOning average {3vear)
180 -
160
E 140
E
= 10 - y
z
30 /
1 I T
— __.:-"'-'-F
| - ==
4‘:' +
2|:| . N . . . . . v .
1894 1895 19655 1897 1998 1560 2000 20 O 203
Year
o o
<1 #of 2>
0
00 - —s—finnual Maximurn Precipitation(48hr) Mloving Averagel 2yaar)  ——Maoving Sveragel Ivaar)
1&0 -
150 -
E 140
E
= 10
 EL
Bl
&0
40
1894 1a95 1955 1997 1998 195 20040 2004 00 2003
Year
o o
<2Q A ZARE>
0
- s annual Maximurn Frecipitation(¥2hr) wMoving Average|2yaar]  ——Moving Average| Iyaar)
180 -
160 -
— n
E 140 2
E e
5 1o = e e
4 10 s
&0
&0
40
0 . . . . . . . . . . .
1994 1995 1996 1997 1998 19559 2000 2001 003 2003



-
L
=

ol - Eg = ——maoving Average (dyear) Moving Average [Jyear)

= 8

Rairdall {mna]
g g

g
X
!

g
.\
y

g

o

b=t 1885 1956 2557 1598 1593 rar e piEn UL ES 200

S} Al 4
CAEAAE T A DA BA S (serial correlation coefficient) @] X}4=(number of lags) <} A4
dolth. AlE4#AEY FE7F r <0 ola AEH FHE XE3ta

ACE HET 5 U, £y, v, S @Ol 0BT Y 29 ©)

A =
— Chinchona #=24x0 tieto] 1, 2¢, 3¢ HNA+-F A%l 3 ALLAE=E E43
95%W 9 WollX e AFH7IZtel thsto] Gddol gle Aoz £4

a3, TASH AFFE
[e)

7 = A
HAo oA A HWAF AT ol Axe] Ao Aol gle FHAHoE TAsta 3l

0.8 0.4
0.4 ga
.y /‘\
0 - ; .
l . , . b 3 5 7 3
3 5 \u._‘-" ) -0.2 -
_u_2 4

-0.6 - Lag(k) -0.6 - Lag(k)

-0.6 1 Lag(k) -0.6 - Lag(k)

<A Xtz AY A2 E(Chinchona ZH54)>

o 75

— AHRPGF AAE A5 FA9A (randomness)S 4387 ¥t 3709 A (Run 24,
Turning point 778, Anderson exact A4)S TPt g A5 Y B4 (trend) 4
< 918l 3709 A (Kendall 774, Hotelling—Pabst 77, Wald—Wolfowitz 7174)<S 433 th 1
d, 2¢, 3¢ AHNGFEF B AGFF et FAAL B BEFELS 4 A% EE A

HAZANA 53] FAANGT FEEFES ZA e AR HEY
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<w29A A8 A¥>

N Run Turning Point Anderson Exact Test
A BE | | BB R | | B s || 2%
SH R R SH R SHA R
1 0.49 +1.96 O -0.69 +1.96 O 0.14 +1.96 O
2gd -1.22 +1.96 O 0.74 +1.96 O 0.15 +1.96 O
32 -2.35 +1.96 X —-2.35 +1.96 X 0.99 +1.96 0
oy -1.62 +1.96 O -0.69 +1.96 O 1.11 +1.96 O
<APH PR B>
Kendall Test Hoteling—Pabst Test Wald-Wolfowitz Test
ANEMZE ] zxy sz | B Y | oy | BT a3y | L | BT
SHR | T R SHX | T R SAHA | T R
1 0.36 +1.96 O -0.53 +1.96 O -0.29 +1.96 O
2gd 0.00 +1.96 O -0.31 +1.96 O -0.31 +1.96 O
32 0.89 +1.96 O -1.07 +1.96 O -0.27 +1.96 O
oy 0.54 +1.96 O -0.89 +1.96 O -0.13 +1.96 O

— FAR Y HAZ5 9 HAHIE B Foxgo A Z A3 7HHH O Z Pataruman
Aol #ASfEFo] 5m/s, 10m
™, old W3l 2d, 51d TH=E o]

— olmHFH g3t EAA §ZZFLS Chinchona $HEHFZ=49E= g Zrbste A4S E
£ A 717+¢]  x}o](Chinchona 1994 ~2003,

Pataruman 2002~2012)9] W& Aoz HddYy. a8y F&% 7ME & 9L 3= §
o

o

Bol Z9US FAN AIAGY B A2 B3 o

SEAEAN S2F A= ol s =7lZF HFAHH| = Ol =%
TS R HE A 5m/s Zufgt LYHIE 3 o|SHT
1
e 400
3 I. . P, 188 = Exomed S
s ey ! TyanreMoving Renmgs |t
Cad 1°e J T, g ——SysareMaving Sumsgs ! i
= + B . B | B
F e " e —h
e L E e SRS
o+ 188 —e— e
L |
] ] B AW e e 5 Eo B R g i oL U fres o Fouied F0oe. 20T i T 2an il 2
T b
~ 1 =13 — gl iV ~ 1l =13 — (=] iV
10m'/s =gt SMeie 2 o|lsdH A 16m/s ZE3nfgt LMElE 2 o|lz"HA
e e
e #— Excamed 20 L, #- Extinn 25
o IyearsMoving Sverags L IymarsMoving Bversgs
5' ; —— ByearsMaoving Syerags ;—_: —— SymaruMoing, Svar sga
& 0 HEL
£ i AR .
[T - e 15
L R &5
1 i o e =
& — 4 = L A
T e g T —l : B & - I
W02 D003 I MO 08 D07 MOE MO® MW Il e REE 0 b A DG SR 38 pWm ME Wl Em
Fiod Fiod




(5) #&4s &3 R & F

(7}) BBWSC
a. FEARRS
— BBWSCellM #&sl= Fid5as 47854 25/L, o354 20a(Asdsae
M4, 79 5704)
- FRBZe Y AT A BEYRE £
— 7t S5 AeA BSE volEHe e Ao g BBWSCO AGHH AP0l e ©] HlolHE
A28 e A4S 59
- Aenz
s FEUSL AY
Process in HQ
Observer e e S
! i
RawIDactFa Staff e i
- Daily data 1 o i Year
- 07:00 data |:>I (WL Hard ‘:>[:> Book i
-Fq.: 1 month id_ Com i
@ H Type in manually Once in a year !
: i
B3| 19 15| BEPTAES ALBSI] BS
Atz e E™UX|oll 7|=F5t01 oY BBWSCE 2AME MSE
0 AERE2 A

< Dial-up communication >

Process in HO

Logger I-'--'-----'--'- B i o T R T e S e e g |
i Senver Dml:tasa
R Datg Automatic :
= 3 Min data i B Exoed File Yigar
, :> EDL@iJQL/JE{} o
-Diata : SMin data I
-Fg. - Hourly ' Once In & year
1
1
I
1
s o o T
BHEFT| Swmotct A PEAE ALESIHH X522 57
ZdE dloleH= & Mx|E Hlole 2ol AME=[of of 1A[Zto}
AL N
Ct BBWSC2| Hio[EfHjo[Az ME.
e -
- TFHHS
- S0 =1 A -
o BFLHF(FEESL)
Process in HQ
Ohserver ll- ------------------------------
]
Raw Data Staff : = ”
- O7:00 data epor Year
- 12:00 data :>= (WL Hard :>|~Eieil E> Book
- 17:00 data -Fq. © 1 month H
a ) Type in manually Once in a year

SW
MeoPerd Excel File
as 2001
Caleulate Yearly
Discharge Discharge

D T D B O B . O A S S G s



BEF| SEpzao] P9 1Y 35| £AEES Aot TS
Atz e Z™ X0 7|=35t0{ of BBWSCE EAE ™E
0 BZAAFHTBZL)
< Dial-up communication = " e
Logge P S S A P S 2 S A S o R e TR i ——
] Database :
Raw Diata Afemiatic I :
=R ERE]
«Dhats : Shbin data : ]
-Fa - Mooy i ORoR ™ @ yilat :
! !
i i
b e s e s s o ] i
BEF| Sojct AI5e2 5%
EH & dloleH= & Mx|E ool 2Holl ME
A=z
of 1A[Ztotct BBWSC2| H|O[E{H|o[AZ M&
(4) PUSAIR
A= Ao} Z7h 49 A9 PUSAIRY 3¢ Z7h #¥A48 oy A29S £935n
ol 47 BEHAHE BYAAE @1 72 VBORNE BIYREF ADLE
- SA, Ao FHEE ARE R T
(t}) BMKG
— JAEUAlo} 71%4A 1 BMKGE QIEUAlof Aol AX B FFAFALE #APsta o
7 % AW A (Cisangkuy Fe)ol BAE FSBZ2E F a2 2AHY
a. FEARETRS
0 FEHSA IS
Ohserver
J
Raw Data Staff
- Daily data [
-Fg. : 1 month
i 1
| i
Calls ! i
i| cew Excel file | &
i| PHOME '
-Fg. : 1 day i :
| Input datato
b e Bxcelfile 1
HEF7| BANDUNG ZEAE HMelgh ZE AL s =522 oS
TS B#ELs FFREEsSEHE HolHE MY
—— % (2252
Fzo w2t oY 13 == & 13 F7|2 Ho|HE MY




0 AFHSAL A
Frocess in H)
Logger e 3
1
a J I Senver :
Faw Data Automatic I - :
- 10 Min data | | W I:> Excel File I
1
1
-Data : 10 Min data” Mo
-Fg. 1 10 Min I :
# R R a4
HEFI| BANDUNG #5228 HMelst RE MFLE T2 5
Xz | TS BEas T5FNEEENE HoHE MY
- zomol| w2 i 135 EE ¥ 13 FI|2 dolgE Mt

(2}) INDONESIA POWER
a. TEARHRS
— Cisangkuy 94 Cipanunjangg= o 2 X E Cikalong HF+3 7719
SUAlol A8 FF 342l INDONESIA POWERZF €93t <
— AFF I A9 diol INDONESIA POWER 4Fsh 7] (PLTA)Q! 3709 &8 whd Aot glow

o3
—
AR ANAHE 9 37 ¥H4 = PLTA Plengan 9lA 9%

ofr
ol
el
>,
(o4
i
il
flo
ro

— Cipanunjang, Cileunca ¥ % PLTA Plengan®] Z$#Z4v 25 F5H=S 53 A5 85
HEFT| BBWSCS} 0}zIX| 2 1Y 13 RESQZHZE o|235l0] UA2E =X
Atz 2z 271 el A PLTA Plenganoll 7+ (XMzhZ dHlo|H{E Mg
(6) 7183 E#T A" 8%
o 7t 713 E FHE HolHE &837] g SEALH g 2AE AA
S AR ABe AAGOR HHE ZAS) AR A2Pe $IRTL dou, URE v =

o 53], 9 #E SWAAY FEA2H =] HAg
(7}) BBWSC
o ZYUHH Al="o 24 HYDROCENTERS} FEFWS(Flood Forecast and Warning System)< ¥
Bt A+
0 F Al&HE I35 DBERE HolHE AFwon, 7 ALHEE AFwes #S4 dolH
7 dRE ApEA SR Hods
REUHY A=FH F

9 =go] Ba

I~

o EdstH, Htp 883 FAHE 95t

MN

o
El
rok
e

b4
>
[

a. Hydrocenter

o @A) AXE AFBSLZRE AEHLE HolHE AL BE

o GIS ¥l 7|¥te g FAHo3ler, Holy HelEs ¥ 225 AFE AF
o EUHY HolHe FESA#% R S84 ALAH 5 F ) #5400 dFete BE AT



<BBWSC, Hydrocenter>

b. Tech4dwater—FFWS
o AEUAol F7F S AR A|AFHo 2 AAZE BUEY 2 FRE AFsH, AFGHEA
o] YA West Java A Z¢ BHA2HLS FHEAUA B
o A A]2=¥]2FMC Puslitbang Air(National) & W<l e & FMC BBWS Citarum, FMC BBWS
Cimanuk, FMC C3—Banten ¢ 37] AIHZ 9= 3 1o, BBWSCA| A= Citarum-+% ol of

¢ BEE T e

<BBWSC, Tech4Water>

o BBWSCe| #+=% FFWS Servert Database 982 435t o™ DBMSE MySQLES A&
o EYUHH Al&2Yge 959 AAE 7o g da 99o1, Open GISHS ALEsle #AZF4 =

3 ARE ANNoR AT

i

O

FFWS Server storage and processing of data
Display System LCD  Monitor, Monitoring PC
Webserver Webservice

Telemetry & Application DCN

Software
Forecasting  Application
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(4) BMKG
o RUE#H Al2E<Ql Automatic Weather System Online 2 AAIZF =AM o3 IS
BEUHH

s dolHE AFBEAY 129 dolHe] @an, ¢/S/mos R AFHA g, |
o e A-§

N

W spmaory W1 Do mans i 6 B A GG
LN R
wma |
:.: | =
- b m
= s

<Automatic Weather System Online, BMKG>

(t}) INDONESIA POWER
o ZUE 3 A|2E 9 Z Pronia INDONESIA POWERE £99
o INDONESIA POWER 4} A4 E9o Ag A4 5 #d dHolHE FYHY st o,
Y3 Axdog o= AFTEHA e

1
{1

<Pronia, INDONESIA POWER>

(2}) PDAM

o PDAM Bandungell A AAZo® RUHH AAES 9t Jlow, Wrgeg ofds
AEHA Ee

<#% ®UEY, PDAM>
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(m}) PJT—1 (Citarum—DSS)

o PIT-TIeA= A 20128 x4 87 &4 dolg &3 2 4, RUHE 3 &4 2
A3, F2GIS DB 7%, A9 —#F o5 A=W 75, 71w 8 ARl 23 qF ks
S 5302 K—water’} 3¢ Citarum—DSS(Citarum River Basin—Decision Support System)
7= maAE HAd v gon, 19 AREL HG

M A 5B
sawsc pri e e dP9
- 1 ! _
| ¢/$:) -

1 _ . " an
' Data Management System  Integrated Water information System |5 based Information System

Check of data quality

Extreme value analysis Integrated DB >

£ g GI5 DB - \;l""m“-"
~ Water Information Portal | g o nontal |

tariovel ||
Gauge Location | | W S
i tand use, DEM. (. Wister quality
e —

Hydrologicaldata  Spatial data

Water quality  Reservoir & Waeir .h__""_::-_'—_-_—i_-'_:"
Flood Information  Groundwater “‘
Data Sharing
BBWSC DPSDA. .. PusAlr 8PLHD BMXKG PITAI Other Agency
IWRM DSS

<Citarum—DSS 7/fd=>

o Citarum—DSS 7= A Citraum7 F97|FlME 7|BEE HF3} JA & Agor =3
HE, 54 98 3 SATE 50l Zold telHE AF

i

o o]¢} & o]fE, Citarum—DSS = A Al 7]&9d] PJT-1, Citarum 3HF-9H

2%

(BBWSC), West Java@ 743 (PBLHD) % Citarum §9< #g 3= 7|B350] 24zt ez 43
st #Esle A, 874 2 GIS ARES HU 38 273 IS I

o Citarum—DSS+ ©|# 3 X3 DBE 7|¥Fe. & Citarum F99 FUEY % ndglo X3 A

A 9s FPsta, F9HgAEe] Fo9H HE + JAEE & HolHE &+

+
do
12
=
4N

qFEFFE N5e AZ sl

Java 5 ZF 5ol 359 AR T/ ANEHoE &89
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Spatial DB

Water quality DB

Hydrelogical DB

Data Management System

.............................................

Rainfall-Runoff Model
(RRFS)

Table & Graph

Data Import Module

Statistics

Water Allocation Model
(KModSim)

Data Validation Module

2}
(4]
_—
33
23
£q
W w
S
3¢
[
23
%u
S
«
(L]

i 8

Graphical User Interface

<Citarum—DSS AlF F+AQ 4>
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Elevation
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Combination

Routing Reach A
Reach B

Outflow

Outflow point

<HEC-1 28>
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@ HEC-HMS &3
— HEC®9] Hydrologic Modeling System(HEC—HMS, 1998)& 91%=-% 7]|¥H Window—based) 2] 435}
A BoEgorXM, HEC-1 R¥5 tF Hesta 3= EFolty. HEC-HMS$F HEC-1¢] 7}
& Aol3 > HEC—HMSe®l| st fHolgt=A ot%, 28al 954 A5 A9 5 54
A5 AFAAZ &g & v A GUIZ 755 Jdue Hol FHolu.
— HEC—HMS = &2 Watershed Explorer, Component Editor, Message Log, Desktop® 47]&
A, 239 HdidSo 93 #BEeaxE A F99 EAAze WSS dAFste

Basin Model Manager, 7F$¢ Z& &7 942 A3 Meteorologic Medel Manager,

a8a g A7 #EE = EE AHE FHFSI= Control Specifications Manager2 A
Hot

@ WMS =38
— V& WA Brigham Young thete] T AFE e Azl o) ALH.

ol FX1x HolHE o]&3te dAH E=x Az (Triangulated Irregular Networks,
TINs)S2HEH fF9% 2 279 AAHD & Asoz A¥Esan Fs-FF Z=aH<
HEC—1, TR—-20, &2]4] % NFF(National Flood Frequency Program)el| thgt GUI $73& #| &3}
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- 2 AEe 9% 7222 40 29 A5
- Adfy Ael, ALY U, BAG 2 L ALY 5o B4 A

- vle 23 RS goh MEAD BY FueF PRGE WA A2YY 54 2
29 2TA UFF AR FEAES el LI A

- MENT FRA S FE A S, AN 2 $1E F2 wohs

- FUT OPRY ATL, DAY, £4F, FHY L REF 53 e FL9 AWERE 1
CECIE DR EER

- g, 9 3 A B0l JhsEn e 24 Fa] nad F8 P

- ARF ASF QA AW hFFR] FuA T

- £A% 3T 5 YEF A29L PRI Yo, FF F £9L 1P FAAAY 5
hs

- 99 woE AT FREH AT Ay

°]&

@ WEAP(K—WEAP)
— WEAP(“Water Evaluation and Planning” system) Stockholm Environment Institute(SEI)el 7}

E AFFe Aoy SFAE VISR § AlgdHold EFOE JE AYUYLE vt" e
2 3t g AL e JFS G4A ¥n AT = o FAEAES fs 4§
A =72 832 AT, ol S daAVIEAT AN Tl ddd AgetA +H
3t x 7 1PWo] K-WEAP(“Korea—Water Evaluation and Planning” system)©]t}. K-WEAPS &
FA 49 7z dEdd wet B s FAsH EAY &Y &5 FAISH, YA/ Yo]
U EdARA 99 &5aa Al&2E Soll A&o] shesith ¥y ofygt £ o F A0
v, FAREA, AR vjE A, Adre shdg AARY, AFAed, T,
LEE F4, AEA oY B4 59 22 FHHAS 995 18 F AT AREAE o
Y 7R FEdHd FoA, AATE, AT Y AEEE, sHHFAFE, FaE, L9
A T FES AlzH £ 5 o, od gt A5 FxYU FEs SES H9
dolut Algtd A5 Y A Foll et AHsHA =4S 5 Sl

@ MIKE BASIN
— MIKE BASIN-& DHI(Danish Hydrulic Institute)oll A 7/A&H 9 &
ofyze}, Atr—AEF AA 9, ATA 9 R FEAFAE U=
3 2 #AYE 5t Arc—gis9} dAF ] k. MIKE BASINS &9 =,
& EEF Zo] MEYA EFS FASHA Hed, Hac ste7s =
FAH, AFA, 84 & YEHUES ol .

— MIKE BASINE EHj&ol SlojAd A d¢deet Agedeele] + 71 49 Eud4

L

< AHEshaL ok AGeAed e o2 RY FHAgH FFE FaF

WRoZ ARA7E oA Fard wet $AEAE A EE Hol Uk AUhe] 8
= A Al wet AAL APE FoY¥s sEEA HH FaAdd ek thefgh
sade] EAEHA HdA old U FHEAE e TEYLERE e AGFAe
et st EujshA Ao Agded e A =wlEe AREATE A3 A9 9D
Tl o8l o] FAAY HFALTFE XTI} FaH FoTF W Hx A5YF 55 24T
T Atk olFA AR FHAEAe A F-EA st HIAdE HAE 7HS o8t =

WEs FdsA do
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9] 1984 ~2012d Z9A 8 = Pataruman®] 93 #5(2002d ~ 2012
) & 5
— 9 Ad=d4+E 19835t Chinchona, Cileunca #2429 A5 E o] &

<TANK Z o] 283 d9-A5>

Year 2002 2003 2004 2005 2006 2007
O:l(il:')_)%t 1,580.00 1,218.10 1,425.00 1,709.00 1,419.00 2,535.00
HEL Chinchona Cileunca Chinchona
Year 2008 2009 2010 2011 2012 H| 1
O:l(il:')_)%t 1,844.00 2,843.00 2,901.00 2,282.0.0 2,263.70
HEL Cileunca Chinchona Cileunca Chinchona

AR

9,000

. Observaﬁbn --------- Rainfall

Rainfall{mm)

120

Flow(1000m?)

6,000

3,000 160

200

1 366 731 1,096 1,461 1,826 2,191 2,556 2,921 3,286 3,651 4,016
Time(day, 2002-2012)

< F9xE g = >
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b) EX9E & A
— Cisangkuy 9 xlﬁéx}ﬁ—% EQZ 41709 A2F9(L1~17, R1~15, C1~9)o 2 FE3}]
TANKEE +=
— EXo|&EE o] &3t ok, &, A, 7|EF 59 WS FEsted TANKEE d8x5 +5
— Cisangkuy 99 EXo] £33 247 A 42.32 km2(15.16%), & 60.72 km2(21.75%), Yot
118.15 km2(42.32%), 718} 57.992 km2(20.77%)2 FAH ] A&

— 9ot} FAAI} HAA WA 79.23 %E A= Ao R XALE

— d=wxkeE 7FS Penman—Monteith 218 o] 83} 4FA S+

- S Ao Zad 73AE = Cisangkuy 9 Q1o ¥hsAl9] Bandung #5249
1999 7¥ 2005 74A] 71ARE o] &8t AHH (#2004 Arm= A5 Wob Al9))
— TANKE g Z&3}7] $13t] 2Hgs IS4z 492 Huste 2go) 883

@ Penman—Monteith 2]
— Penman—Monteith &2 A2 &5 J 7] F(FAO)A A 7]Ed AE-EHH oF 200 TR/ ST
A B PAAY F 199890 st B0 Bdste] ALgsrE AHE FAZ A

@ (reference evapotranspiration) &2

AR,— G) + p,c,

a ya r

NET = -
A+ v[l + r_j
1714, AET = latent heat flux(}& <, MJ m-2 day-1),

Rn = A (Z=)xH oA s5stA F4 4= odlvA],

G = EY 4 #(soil heat flux),

(es - ea) = 79| S71% H-=(vapour pressure deficit),

pa = A% thr|date] Hdr|EE,

= t)7]¢] H] < (specific heat),
A= 23571 Se4d9] 71E7],
v= A5 A4=(psychrometric constant),

rs = 3£ A &((bulk) surface resistance),
2 %

_|_4—|—4

] &} (aerodynamic resistance)

— ZEG4E (M) m—2 day—1)& =2 (mm/day) = 0.408 AE-4E(MJ m—2 day—1)9 #AE o]

£3le] Fuhar g (mm/day) 0.2 SHAIZ S S
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:I Fice Imrigation
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0 950 1,900 3,800 5.700 T.600
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< Cisangkuy 99 EXo|&d3dx >
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<Cisangkuy 99 &F9E EXo|&dF Hg>
—a 2% (km2) HI S (%)
=f9) | ™MH | Yot gt N JlEt | 2ok e N 7| et
A 279.187 | 118.148 | 60.724 42.323 57.992 42.32 21.75 15.16 20.77
L1 7.667 0.176 0.315 2.290 4.886 0.93 1.66 12.10 25.82
L2 12.952 1.953 2.214 2.699 6.086 10.32 11.70 14.26 32.17
L3 4.663 0.001 0.014 3.653 0.995 0.01 0.07 19.30 5.26
L4 19.831 14.099 0.288 1.543 3.902 74.51 1.52 8.15 20.62
L5 7.138 4.300 0.002 0.719 2117 22.73 0.01 3.80 11.19
L6 1.339 1.334 0.000 0.000 0.005 7.05 0.00 0.00 0.02
L7 0.514 0.507 0.002 0.000 0.005 2.68 0.01 0.00 0.02
L8 2.343 2.178 0.140 0.000 0.025 11.51 0.74 0.00 0.13
L9 0.481 0.189 0.268 0.000 0.024 1.00 1.42 0.00 0.13
L10 1.351 1.080 0.254 0.000 0.018 5.71 1.34 0.00 0.09
L11 2.079 1.307 0.594 0.041 0.137 6.90 3.14 0.22 0.72
L12 12.692 8.878 0.045 3.238 0.531 46.92 0.24 17.11 2.81
L13 1.264 0.622 0.358 0.127 0.158 3.28 1.89 0.67 0.84
L14 3.651 2.518 0.359 0.507 0.268 13.31 1.90 2.68 1.41
L15 1.806 1.620 0.099 0.030 0.057 8.56 0.52 0.16 0.30
L16 0.373 0.264 0.072 0.000 0.037 1.40 0.38 0.00 0.19
L17 3.182 0.767 2.118 0.000 0.297 4.06 11.19 0.00 1.57
R1 12.064 6.861 0.000 1.643 3.559 36.26 0.00 8.68 18.81
R2 5.763 2.011 0.408 1.163 2.180 10.63 2.16 6.15 11.52
R3 0.648 0.004 0.551 0.001 0.093 0.02 2.91 0.00 0.49
R4 7.169 2.462 1.836 0.352 2.519 13.01 9.70 1.86 13.31
R5 0.659 0.159 0.423 0.002 0.075 0.84 2.23 0.01 0.40
R6 0.681 0.049 0.577 0.000 0.055 0.26 3.05 0.00 0.29
R7 4.469 2.539 1.307 0.228 0.396 13.42 6.91 1.20 2.09
R8 0.688 0.137 0.502 0.000 0.049 0.72 2.66 0.00 0.26
R9 4.412 2.145 2.109 0.000 0.157 11.34 11.15 0.00 0.83
R10 11.694 6.295 3.620 1.019 0.760 33.27 19.13 5.39 4.02
R11 29.819 15.451 9.125 1.992 3.251 81.66 48.22 10.53 17.18
R12 4134 0.388 2.562 0.098 1.086 2.05 13.54 0.52 5.74
R13 7.805 1.190 4.477 0.404 1.735 6.29 23.66 213 9.17
R14 45.351 20.343 13.096 4.733 7.178 107.51 69.21 25.02 37.94
R15 18.371 6.867 2.290 7.085 2.129 36.29 12.10 37.44 11.25
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<Cisangkuy 99 A/F9EH EX|o] &>
= M X (km2) H| =(%)

(=749 | mA 2lof =4 N 7| Et 2lof Ef N 7| Et
Ci 18.922 5.546 0.000 7.518 5.858 29.31 0.00 39.73 30.96
(0 1.598 0.379 0.004 1.008 0.207 2.00 0.02 5.33 1.09
C3 0.775 0.583 0.185 0.000 0.007 3.08 0.98 0.00 0.04
C4 1.421 0.623 0.708 0.000 0.091 3.29 3.74 0.00 0.48
C5 1.483 0.064 0.856 0.213 0.350 0.34 4 52 1.13 1.85
C6 3.366 0177 2.579 0.017 0.593 0.93 13.63 0.09 3.14
C7 3.478 0.187 2.318 0.000 0.973 0.99 12.25 0.00 514
C8 5.402 0.488 2.937 0.000 1.977 2.58 15.52 0.00 10.45
C9 5.688 1.409 1.114 0.000 3.166 7.45 5.88 0.00 16.73

— Bandung #5490 V|AAR(LEAT, dx2E, 7], 93T dUsE, $H)E o185t 9
g SO 4
- AP A SRS o8t VA FrEFS AAEY] sty €T AT Fe
2 Wgste] TANK 3o 24
<49 H FHiHF(mm/day)>
- 2 g7 sLMZ(mm/day)
12 | 29 | 3%¢ | 49 | 59 6" | 72 | 8¥ | 9o¥ | 10®¥  11¥ | 12%

1999 | 1.84 | 2.08 | 2.36 | 2.36 | 246 | 261 | 2.77 | 3.06 | 3.40 | 254 | 2.09 | 1.96
2000 | 1.99 | 240 | 252 | 2.33 | 2.62 | 254 | 272 | 2.96 | 3.18 | 2.38 | 1.94 | 2.41
2001 | 2.06 | 2.34 | 2.44 | 261 | 257 | 268 | 2.66 | 2.88 | 3.04 | 2.23 | 1.98 | 2.54
2002 | 2.04 | 2.30 | 2.58 | 2.65 | 2.63 | 2.67 | 2.71 | 310 | 3.08 | 3.26 | 2.30 | 1.95
2003 | 240 | 217 | 257 | 272 | 2.80 | 2.83 | 291 | 297 | 2.98 | 259 | 2.23 | 2.00
20054 | 212 | 227 | 252 | 2.66 | 2.66 | 240 | 263 | 2.82 | 271 | 2.45 | 2119 | 1.86

o | 208 | 226 | 250 | 256 | 2.62 | 262 | 2.73 | 2.97 | 3.06 | 2.58 | 2.12 | 212

F) 2527t B2 20043 Xt=2E= M2

Evapotranspiration(mm/day)

366

731

1,096 1,461
Time(day, 1999-2005)

< S Y >
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<Cisangkuy +9(L1)9] TANK 28 FH(4HA5)>

ECisang]-:-.Jy L1l
01/01/2002 12/31/2012 |
B 0.700 >
T.667 0.176 0.315% 2.280 4.886

5.00 S1I

5.00 521

141.00 531

333.00 24T

0.3970000 A1l

0.1211000 BRi1z |

0.0486000 B2 |

0.0050000 A3 1

0.0006000 Ag 1

0.0812000 Bl .

0.1044000 B2 .|

0.0211000 B2

73.0000000 H11 .|

23.0000000 H12 |

6.0000000 HZ |

0.000 H3
1.0 2.08
3.0 2.08
10.0 2.08
3.0 2.08
0.0 2.08
0.0 2.08
0.0 2.08
0.0 2.08
0.0 2.08
0.0 2.08
0.0 2.08
0.0 2.08
0.0 2.08
8.0 2.08
0.0 2.08
6.0 2.08
0.0 2.08
0.0 2.08
0.0 2.08

@ v +4
— TANK 2@Z o]&3t] 49 fE@dd #3549 FFAE (Patarumand] F9#5)E o83



<AOPZIE BEAG>

Chinchona Chinchona

Year Cibintinu Mande (BMKG) Cileunca Pangalengan (BMKG)
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O
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O
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0|00

1988 305
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Flow(1000m?/day)
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- Observation —Simulate
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h"ids‘ Wi

1 256 511 766 1,021
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0
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(4) ModSim %3

— ModSim =& & v|= elAlx~o] xR 71 /)3 SIMYLD HEY 288 vz F28 %
FH el Labadie 17} 438k 7Rdksk MODSIM (Modified SIMYLD) S 7|22 d 2 3}
ol Btes JidE =Y

— gxnislE A WESY A E¥(river basin network model) &2 WES A A7 H<
Lagrangian relaxation algorithm= AR&3sle] AFAARTOE=E a80] ¢ L& AFA A 22
< APUELY ] ez A&

— ModSim 8.5 MS .Net FrameworkS 7|9Fo 2 7juts]o] =& Yo A MS Visual C++ Net =
s AN 2 F87F

— ModSim 2 g o HEER Fg2E Custom codedll gair AHHo =z Ao 71
— ModSim2] 7% 2" (GUDE 9o L3 Holgmol2x 59t HF R

4
e
>~
>
%P
>
o)
Lo
>

S5 UESIASY FHAZES 7te

- HAHRAE 3 EHFE AGz2AL GUI AollH AsFoz AAHEH, i ALEA
A HA3t mdg £ AFEH Z2ad ] g HA AF

— ModSim 22 AAAZFH /idez AN, BFoA F-ste 7eHE $HPEA

#}olH 8 g (DLL; Dynamic Link Library)® 743
— NetworkUtils.dll& AN HEY I FA 3t gtolB.8 g o], Libsim.dll& Y EY =
AZPA & Hol| o3 EnjE Eolo HAS Ve &

@ WEHZ= ALk

— %9 simplex methodE 33 i+ AP 2P S ALEste] HFALE Whalo] Hask H
Lo AFgxE e dE Ate

— st B A EFH, &S = L

AL T A AA A wiA] 2 FF2AE GSsHA I & J=E E5E
® Net Framework2] 713 #Hojwt A4

— ModSim 23 AR&AtA s = 55¢ FE o +F&olv 948 A5E dYrhssiH
AHEZE et FHY A9E =29 Tt

— By AxFr o] WHRle] YREFH A4S s

— C++, C#, 18131 Visual Basic T oW Fe) ] Net Ao 7|0kl A /iEE ALEAZ =2}
T 28 Yol FE57ks

i

@D ModSim 23] 7]Ho|&
@ YEY= &
— ModSim | Al
Us F don, = AANES Jdd3e YIAER 7]
— ModSim®9] ==29} &

=
974 me $EE o

Syl
rr
Ol
=
1o
br
I
&
i_tg
N
ro
I8
br
I

nEg Ve FEAS
— ModSim<& W E L= = S
g SRS 2T F om JHde =Eo HIE XIFEStY e 22 HESYA 3§ ¥

& Has ZAE AL

mianlql (2.1)
IEA
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qu qu OZk ); foralli = N (2.2)
€0, k€T

L, (@< q < w,(q) foral linkslE A

A7IM, ¢ @ link ¢ XS FF(FFI),
q - link ¢ 1A 9] cost, weighting factortd ©9FHT 259,
A : Networke] ZE linke H3E,
N @ E+& node,

> node i9lA AlZE+= 2E link(F= link),

I . node oA A|FE = EE link(F 9 link),

I, ¢ link ¢ oA M E43HA],

u, *link ¢ Y Y FHAE TF

i

&

- (ADE Qo9 wEolA FY wAURE FFo] 1 == o) F FY BEFI Lrke
A< vehy

- (4208 RE 92 534 43 g} AAFS T

- Nzde BT = go] o o] YAt FPA F dov, BE 55 B 49
ARG AHez BAY (- ModSime 53 A7 FolH FFEE 2Ant: Fis

- U EHZ HAHS E£A dg doly Holies dASA 0,0, N, A AFAL B9 ofy
K I lyu, ) B3 W7ol s 244

A wiNHFE AREALe] st AFH AE 7]1%35t ModSimdll &3] Asoz 274
- 2 34 HEYAe 7SR a9 2ol FAHY, & Hdo= ﬁ*l% r=
1,29} 32 AAAR] AR AA| F99Y9 4SS Uede =84 A& =28 4%
TE 1& AFRo, =E 3& FQ/FFo|1 E 285 1 ==
— Ado=z FANE HAae HAASH, FE v & FEY 55 YEHY

L T e 55 S T S e SR T e 6 B

<]:x1¢x155 @ (BN LC 15‘4¢I¢Bi5
e

< ModSim9 UYEY=
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® ModSime] WEYZ 747 #dd 23 71

- RE AR == Jae AT @ s f(S, HU, Ha AFEd 5] A H ok
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s e
- 7 AgAs Al=H

2RE £4% 97 ==(Spill Node)E AT F AL
Z

o FEYF7I T AFH FHE AT

(2) 2% d¢Aas +
— Cisangkuy <9 2
— F9U FEF2ELHLE, AFA], H
(7}) A=A
— Cisangkuy 994 Cipanunjang, Cileunca 2704 AFXS H L3190, A
FHAAR (20029 ~ 20129) S AF&FoE HESH A8

o 37
%%]:t gl

P
T

AN

3

- $9Bol e ENPHA ARTEANE 99 BE L AY FH5 48

— Cipanunjang A4A](2002d3~20123)

25,000

- Observation —Averagé‘—:

20,000

15,000

10,000

Volume(1000m?)

5,000

1 366 731 1,096 1,461 1,826 2,191 2,556

2,921 3,286 3,651 4,016
Time(day, 2002-2012)

— Cileunca AS$A(20029~20123)

15,000

4 Observaﬁon —Averagé

12,000

9,000

6,000

Volume(1000m?)

3,000
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g Before | After,
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Il 'a B |
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- i e e R e L;, g T s v oty e o B
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(2) Santosa A77H FFF AY HEZAT
—d EFAANA A AR mE FIAHFA EFA B4
—1.4 m'/s& FI7HAFA 71 EFAA Y FAFSE B9 A9t Santosa ¥ HATH fFES Al
PRoWMog HE
—ZAEZ3 Santosa HollA 9¥ 2.11 m'/s ~ 4.05 m'/s9] F%FS FFIHH FIHAFAAE
A7 9l AoE AEH

—F7F HAFE A3l 39 e wHEFo] 452 % ~ 7.57 %7t S7+EH, Cikalong F
o] o]t AET} 1.3 % F7HHE AeE HAEH
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Bry : 4.6mifs Bry : 4.8mi/s
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< Pataruman FFAE(HITHFZ) - Case 4 >
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7hAuEed £8E ANEE AARY EF £4
(1) 71& #8998 AFA A %
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=
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Cikalong 618,352 639,375 A 8,717 (1.41 %)

—Cikalong #5349 o]F¢HAET 0.9 % =7}, 1197 ERE A7) 108 A 7392 7HA
—Pataruman WA o|FA AT} 1.2 % Z7FEH, 1137 EX1E A47) 1,481L0 A
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(3) AR 2749 HAHES n

g £33 AE
—d &FAA s EFA EAAY V|EH LI AR FA4H
~HAES} WRE ALEe ol 9ol FESH vNA 2 Ao HEY
— AR 2708 FHAHE &Fd WE JFHE
A A NI ZH(1000m)
TE
3 2HA EME Hid ==
Plengan 1,630,133 1,630,133
=L e Lamajan 1,793,560 1,793,560
Cikalong 1,828,595 1,828,595
(4)

Cikalong ¥ Ao W& 375 9F B7}
—Cikalong® A Xo] W& 375 JFHE Az
—3} A4t Pataruman

H=XA% ¥} Ciherang & 73

Fo] o] FAEE 0.6 % =7}
A2 9] oGOt AT = 247t 4.2 %, 24. B A=
Aoz AEH
—Cikalong ¥ A XA
ES H
= =
OFM &= (%) £ =(Day) oMM & (%) 2= (Day)
Cikalong #|==%&t 97.3 108 97.9 81 A 0.6
Pataruman Q95% 63.1 1,481 58.9 1,612 v 4.2
S4EX| Ciherang 94.5 223 92.1 319 v 2.4
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o= 0}1‘:]. CREis

&
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% 38 e 5 A AAed B 24
(1) % 7HE 2 g& St FE A d8xs
hH & AFZF 27123

—9AA (129 ~ 29) ARl BE B S S 9
Ao ARFE 27|2A0R HE

ol

i Aol 7HE 42 11

—-2002 ~ 20129 11¥ FAAAFZ AEZAF 20119 119 AFZo] 71& L& Aoz XA}
HRo 2719 W@ 25T Alg#={Cipanunjang: 4,515(103m'), Cileunca: 242(10°m')} Bt}
Ao Ao ZALEH O HE ZHEo] Bt
—olo] 2002d~20123 11¥ HHAFZF A&

— Cipanunjang: 3,297(10°m’), Cileunca: 3,996(10°m’)

1,450 1,420
>
>
1,445 1,418
X
— X
F 1440 E
u_j E 1,415 *
S 1435 8 3
S 2 g
b e L z 1,413
2 &2 X
W 1,430 \ w
AT Al 24,515 (107 m7) ¥
1,410 ¥
1,425
-y
1,420 1,408
0 25 5 75 10 125 15 17.5 20 225 0 25 5 7.5 10 12.5 15
Capacity(10° md) Capacity{10° m?)
< Cipanunjang > < Cileunca >
>~ O = 57
< F9-ARE T4 >

<20028~20124 11€ A7z #=28>

20024 ~20124d 11€l XF2F(1000 m)
2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | W

g

Cipanunjang | 309 | 2,575 | 1,710 | 1,336 | 711 | 7,670 | 1,925 | 853 | 1518 | 1,600 | 2,400 | 3,297

Cileunca | 3,277 | 6,433 | 3,815 | 6,181 | 3,985 | 3,659 | 1,252 | 1,929 | 8,840 | 31 4,549 | 3,996

~2002 ~ 20129 11¥ w9 HFg 28

—Saluran: 163 (10°m'/day), Ciraki Beet: 27 (10°m’/day)

<20029~20124¥ HY&dT A=2a>

2002H~2012d 11€¥ E{EFUZ(1000 m/day)
2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | HH

Saluran | 105 | 173 | 104 | 140 | 84 | 139 | 235 | 205 | 283 | 179 | 147 | 163
el 0 o6 | 17 | 17 9 43 | 21 48 | 68 | 35 | 17 | 27
Beet

g
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b) A+

—20043 ~ 20123 119 WA= FHFgE 2

v}

&

o Plengan: 341 (10°m'/day), Lamazan: 385 (10°m’'/day), Cikalong: 504 (10°m'/day)

<2004d~2012d A

2>

e 20024 ~2012d 119 ZHF2F1000 m'/day)
= 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | I
Plengan 223 310 183 456 344 368 609 366 318 341
Lamazan 286 382 229 536 424 351 710 380 336 385
Cikalong 511 547 507 519 710 542 457 649 53 504
c) WF=H
o G INEFE o] &5l AHASFoH, JAELS 66% HE
<IN A A >
7|12t 20 F2(1000 m*/day)
T2 122 12 28 38 48
1~152 | 16~20 | 1~1520 | 16~2Kd | 1~1520 | 16~ | 1~152 | 16~ | 1~152 | 16~k
Cisang | o9 | 478 0 2 0 32 | 306 | 517 | 567 | 563
kuy-Tr
800
aCisangkuy
—;600
%400
:
0 UUNHDEUNRRERRUNUNGUDORRRRRRGNY 0
bl 121 151
Time(day)
< INE&SF Mg EAF ag= >
d) Cisangkuy % &%
0 20029~2012\d #SAEE o]&sto A7IA FEF A&
o 12703 A8F 9¢, 109, 12¢9 IAF=H F&
o 99 HAFE 29 (103m'/day), 10¥ HAFZ==: 163 (10°m'/day),
o 119 HARF=% 754 (10°m'/day)
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<20024d ~ 2012939 f=%F ZAAE>

- 20024 ~2012H 118 REZ(1000 m*/day)

"~ | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | &|=
88l | 216 | 247 | 153 | 395 | 387 | 82 | 369 | 33 | 3258 | 1073 | 445 | 33
ogl 63 | 235 | 243 | 581 | 230 | 184 | 317 | 29 | 3135 | 822 | 1394 | 29
109 | 163 | 835 | 568 | 488 | 488 | 911 | 655 | 238 | 2884 | 1025 | 3970 | 163
113 754 | 1293 | 804 | 1049 | 854 | 1848 | 1887 | 1163 | 4308 | 2521 | 7025 | 754
128 | 928 | 1194 | 1230 | 1361 | 2085 | 2066 | 1615 | 913 | 6333 | 2229 | 10168 | 913
d) & s3& =4
o HHEF, WSS, AEEF FFEUE 100% 80%, 50% A3t FH7HsdTF A
(2) S 71E A ©E I HEZTF
o @A Cisangkuy fre] FEEAS T3 7t 28AFS HES
0 HHEF, WNEF, AEEF FFEUE 100% 80%, 50% A&t FF7teds 4t
o 37k 2719 FE%F(Runoff)S H83ty FF7Msds 24

(7h) <% 29 (10°'m'/day) F &

o WASE, PR, ABES BFEEL 100% 484 90 oIF 27 Wl A% A% o}

2 yH7te Aoz HEH
o BRY BERF AT BREagel 4D
o MRS BAGF AREF FHES 509% 484 319 olF 2] B Fe7t A%l of
2 yH7ie Aoz HEH
2) BHAES FFE 100%
_ °A|:|:| S9/(0 olx|[]| olx|C]
72 | sam 2 2800 e EEE 0 EED
o _ E:LA?_I‘ o1 T

(Case) | (103m'/day) | wyxy 2wl e EARE 1 (103m/day) | (103m/day)
1-1—1 29 100 100 100 0 643.2 496.7

1-1-2 29 100 100 80 102 610.3 463.9

1-1-3 29 100 100 50 102 500.5 441.8

1-p—1 29 100 80 100 112l 580.0 413.8

1-p-2 29 100 80 80 11l 571.1 413.8

1-2-3 29 100 80 50 112l 571.1 413.8

1-3-1 29 100 50 100 1221 542.0 371.8

1-3-2 29 100 50 80 1221 542.0 371.8

1-3-3 29 100 50 50 1221 542.0 371.8
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= | sam i HHE =S i
(Case) | (103m/day) | e 2 g | TN 05da) | (108w /day)
2-1-1 29 80 100 100 02! 643.2 496.7
2-1-2 29 80 100 80 102! 610.3 463.9
2-1-3 29 80 100 50 102 561. 1146
2-2-1 29 80 80 100 112 541.8 386.3
2-2-2 29 80 80 80 122 509.0 363.5
2-2-3 29 80 80 50 142 470.2 313.0
2-3-1 29 80 50 100 152 4411 270.9
2-3-2 29 80 50 80 152 4411 270.9
2-3-3 29 80 50 50 152 4411 270.9

c) ¥AETF THE 50%

e | vaz Epe—— et | BE9 | wed
(Case) | (103m/day} | i 270 g | TN (Gsda) | (103w /day)
3-1-1 29 50 100 100 02! 643.2 496.7
3-1-2 29 50 100 80 102 610.3 463.9
3-1-3 29 50 100 50 102 561. 1146
3-2-1 29 50 80 100 112 541.8 386.3
3-2-2 29 50 80 80 122 509.0 363.5
3-2-3 29 50 80 50 142 459.7 304.2
3-3-1 29 50 50 100 182 389.8 2207
3-3-2 29 50 50 80 212l 356.9 187.9
3-3-3 29 50 50 50 31 307.7 138.7
- HHAEF, WHEF, BEEF THES 1002 AEAHFE=F 29 (10°m'/day) }

560

420

280

Flow(1000m?/day)

140

— R4

w2

~- R 4R KUY

—R 4K 23

4000

| 3200

| 2400

| 1600

Volume(1000m?)

| 800

31

61

9l

Time{day)

121

151
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THES 50% HALA{FETF 29 (10°m'/day) }

4000
—H4R R8Y --N2A KUY —RLA 25

560 | 3200

- e L § — i | 5a00

280 | 1600

Flow(1000m?/day)
Volume(1000m?)

140 | | 800

1 31 61 91 121 151
Time{day)

(U) f2% 163 (10°m'/day) A&

o owrzxe

.
4
riy
%
4
e
o
N
ot
ol
o

= 100% A& 11 o] F 271 Je} =947k A9 of

o 3HFe =EEE AstE ERSdge] A
o ARG, WHEF, ST THES 50% HEA 134 o] F 27 He] F97F A o}

e | oam g+e 2800 e | BEA [ wEd
I G 48 ERMN | (108w /day) | (103w /day)

163 100 100 100 1] 540.6 386.4

163 100 100 80 1el 540.6 386.4

163 100 100 50 11l 540.6 386.4

163 100 80 100 122 521.1 368.4

163 100 80 80 122 521.1 368.4

163 100 80 50 122 521.1 368.4

163 100 50 100 132 492.0 316.4

163 100 50 80 132 492.0 316.4

163 100 50 50 132 492.0 316.4

AETF 358

= | wsw e i v
(Case) | (103m/day) | g 2 gg | == 103m/day) | (103m/day)

2-1-1 163 80 100 100 122] 514.6 362.7

2-1-2 163 80 100 80 132 481.8 329.9

2-1-3 163 80 100 50 152] 430.7 285.5

2-2-1 163 80 80 100 132 420.3 2575

2-2-2 163 80 80 80 162! 420.3 257.5

2-2-3 163 80 80 50 162 420.3 257.5

2-3-1 163 80 50 100 192! 391.2 215.5

2-3-2 163 80 50 80 192 391.2 215.5

2-3-3 163 80 50 50 192! 391.2 215.5
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72 | maw sva 2800 e B2 EED
(Case) | (103m/day) | iy 2 g | ZPRY D 03ca) | (103m/day)
3-1-1 163 50 100 100 1224 514.6 362.7
3-1-2 163 50 100 80 132 4812 329.9
3-1-3 163 50 100 50 152 4325 280.6
3-2-1 163 50 80 100 172 4133 252.3
3-2-2 163 50 80 80 192! 380.4 2195
3-2-3 163 50 80 50 o7l 3312 170.2
3-3-1 163 50 50 100 1232 2612 86.7
3-3-2 163 50 50 80 1332 2410 64.2
3-3-3 163 50 50 50 13424 2410 64.2
- HHES ANES AEESF FFES 100% JEAH{FE=H 163 (10°m'/day) }

4000

—X A FEFE XA U —X A 27T
480 3200
z z
= 360 2400 8
£ =3
S =
g £
%240 1600 S
o Q
2 =
120 200
a 0
1l 31 61 91 121 151
Time(day)
) e}k e) O = & 3
— HHES, BNEF, LSS FTHES 50% FEAH{AFEF 163 (10°m'/day) )
500 I 4000
—X A FEFE XA U —X A 27T |
I
400 1 3200
— | s
z z
= 300 i 2400 8
£ | =3
S =
3 ] \ I g
= 200 4 1600 5
E 1 °
s | -
100 | 300
I
I
1

31

61

91
Time(day)

121

151
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(}) =% 754 (10°m'/day) F &
o WMHER WAESE ABES FAES 100% FEA] 33U olF 24 Bel 7k Ap] of
G2 Weste Aow PEE
o SR/ EFFE ASIE EFFdAdo] TS
- WhEF, 8T TFt A&7 F53F(Cikalong T4 379 #99 5%
U_L_Q_)
s v
0 8¢ FFE 50% , 80%% APAdE ERSAY
a) A& FFE 100%
_ 2 3 S(% olx|r olx|[]
N = =80 U R i
0 _ E:LA?_I‘ o T
(Case) | (103m/day) HhRy 27l g = (103m'/day) | (103m*/day)
1=1-1 754 100 100 100 33 320.2 142.0
1-1-2 754 100 100 80 332l 320.2 142.0
1-1-3 754 100 100 50 332l 320.2 142.0
1-2-1 754 100 80 100 912l 300.8 114.0
1-2-2 754 100 80 80 912l 300.8 114.0
1-2-3 754 100 80 50 912l 300.8 114.0
1-3-1 754 100 50 100 121 271.7 72.0
1-3-2 754 100 50 80 121 271.7 72.0
1-3-3 754 100 50 50 121 271.7 72.0
b)) A& FFE 80%
_ 2o 3 2(% olx|r olx|[]
N = =80 U R i
0 _ E:LA?_I‘ o T
(Case) | (103m/day) by Y A = (103m*/day) | (103m*/day)
2—1-1 754 80 100 100 - 2016 -
2—1-2 754 80 100 80 - 2016 -
2-1-3 754 80 100 50 - 221.6 -
2-21 754 80 80 100 - 201.8 -
2-0-2 754 80 80 80 - 201.8 -
2-2-3 754 80 80 50 - 201.8 -
2-3-1 754 80 50 100 - 172.0 -
2-3-2 754 80 50 80 - 172.0 -
2-3-3 754 80 50 50 - 172.0 -
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c) HALTF THFE 50%

; S 8 S(% U=|C L=[C
g | say =S80 S
(Case) | (103m*/day) at 2 . TEMZ ol .
=1 24 A&t (103m*/day) | (103m*/day)
3-1-1 754 50 100 100 - 70.4 -
3-1-2 754 50 100 80 - 70.4 -
3-1-3 754 50 100 50 - 70.4 -
3—-2-1 754 50 80 100 - 50.5 -
3—-2-2 754 50 80 80 - 50.5 -
3—2-3 754 50 80 50 - 50.5 -
3-3-1 754 50 50 100 - 34.5 -
3-3-2 754 50 50 80 - 34.5 -
3—-3-3 754 50 50 50 - 34.5 -
- BALSE BES AEESF FFES 100% HEA{FE=F 754 (10°m'/day) )
700 i 4000
I — XA FEF XA g —XNLA 37
I
560 | 3200
— | —
g E
= 420 2400 8
£ =3
(=] [ =
S T
= 280 1600 E
£ G
:° =
140 800
0 0
1 31 51 91 121 151
Time(day)
- BALE BNES, LS FHES 80% FEAHFEY 754 (10°m'/day) )
700 15000
— XA FEF XA g —XNLA 37
560 12000
g T
- 420 000 8
& S
g H
= 280 BO00 S
£ 5
E T—;—\/ g
140 / 3000
0 0
1 31 51 91 121 151
Time(day)
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(&) F7HE SAA &5FF 4t
o $71(12€~49)d 7HEEAA dA §53F3FS J83td @7zt ERFddo] T
o A 2/He HuARFHoEE §58HT) JE
o old 7k thrldte] #Y7|HAN S HETFLT(30Y, 60, 90¥) 7S ATF T8
zde T dHAHA AFA 90 BaF

&

S 50% A7A AW 1349 &£5FF0] 75

o

2 BAESF 889 e BE FARF oJFUAE HU}
&5 T HIHA ¥48As

of -
N

FRF 2Gso] BE | FARE HrEY] Astel, 27) ARA A A
£ 49 2~ 59 & AWARI FTFL 48] 27120 Ag

-

Z3]
- Cipanunjang : 21,118 (103m’) - Cileunca : 10,920 (103m’)

—C(Cipanunjang —Cileunca

20,000

15,000

10,000

Flow(1000m3/day)

5,000

i 31 61 91 121 151 181 211 241 271 301 331 36l

Time{day)
(W) &535F £ F97F 43
a) HEF A&
o 2002 ~ 2012 €9 FAHAF H&
0 20029~2012d HERYF #SAR
e 2002 ~2012d & (1000 m/day)

18 2& | 38 | 438 | 58 | 6" | 738 83 | 98 10"  11& | 123
Saluran 200 | 335 | 349 | 334 | 206 | 187 | 144 | 117 | 112 | 118 | 163 | 255

Ciraki Beet 50 54 61 71 60 43 35 26 23 24 27 45

b) LA

o FHo A Bile

o 2004 ~ 2012 HAF HAak 34%
fm’

o Plengan: 411 (10

ATV

7] Mgl BEARe] BEAF 48

4‘3
o

S

o

>
Jo
o
of

| EU
o
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H| 2

1,425
518

Cikalong

243251000 m/day)
Lamazan
1,011
498

834
411

Plengan

2H(2004~2012)
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F 2 (Cipanunjang +

Cileunca) =4 2 Cikalong &d4 2A

Storage Capacity(1000m?)

35,000

30,000

25,000

20,000

15,000

10,000

5,000

—Cipanunjang+Cileunca
—PLTA Cikalong

61

a1

121

151

181
Time(day)

211

241

27l

301 331

36l

700

600

500

- 400

- 300

200

100

Discharge(m" fday)
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I Collect Basic Data |

!

l

A
l Hydrological Data & parameters | | Area to be Planted, Area of Previous Season Crop Not Harvested |

i

| Canal Capacity & Losses |
1 |

|
by

| Computer Madel:HiMod | |_ - _l_% Arrange ‘Golongan’ System |

-—

Compute Imigation Requirements
for Each ‘Golongan’

Estimate lrrigation Requirement for Previous Estimate Requirement for Public
Season Crop Not Harvested Water Supply.

Computer Model:HiMod Il

Revise Irigation
Plan

= Supplemental Water for Field Operators
Computer Model:HiMod 11l —— —] Sum up Requirement for Operators, Plus Conveyance Loss in Main Canal, Obtained
I

s Plus Conveyance Loss in Secondary Canal, Obtain Irrigation Requirements for Field
| Operators
I

| Subtract Water Directly, Diverted fro The River, Obtained Requirement of

Requirement at Main Canal Intake

I
!_ — _,l Sum up Requirement for Main Canals Obtained Total Requirement at Curug |

Compare Requirement with Water
No Release from Reservoir Operation

Yes

Compare Requirement with Water
Release from Reservoir Operation

Yes

I Sum up Requirement for Main Canals Obtained Total Requirement at Curug l
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— Physical System Characteristic, including
Historical Stream Flows Flood Storage Designation

Irrigation & DM Irrlgatlon
Dynamic Optimisation Model Demands Demand
Probabilities (DOM) System
Maximise: firm energy
production Hydro generation

Synthetically Generated Inflows Subject to: satisfying DMI and
irrigation demands

e

Ho
of
o
¢

— Transition
Stochastic Inflow

Generation Model (SIGM)

Evaporation rates

Optimal monthly release

policies (conditioned on
current cascade storage and
previous month inflows)

Optimal monthly storage guide curves
(conditioned on current cascade storage and

Monthly Option previous month inflows)

System Contingencies Inflow Forecast (Weekly)

Allocation Priorities

Current Storage Levels

Previous Month Inflows

Optimal weekly release policies

. i Weekly Policy
Evaluation of System Performance Update

o A7 AATE AYL 1998 Nedecodl o3& /MtE AZH=AE =232 RESOPE ©]
&35t AAksl, ZF ASFAE AA| &F(Live Storage)S TEHIY 2 (Equal sharing
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Guidelines for coordinated water facilities operation and
implementation of SWMS+

Article 1 [Purpose].,

ideline is to estzblish mumal cooperative relationship throughout strategic tie

The purpose of this G
ameng the three orgamizations for successful coordmated water facilities operation amd
implementation of the SWHS..,
Article 2 [Project general]
The outline of the Project with respect to this guideline is as follows;.,
a. Project Name : Development of smart water management system (SWMS) in the Cizsanglay
tiver basin, Indonesia .
b. Executing Agency : KATA
. Implementing Agency : Puséit.
d. Period: June 2015 - June 2018.,
. Configuration of SWMS .,
- Datzbase systz=m.,

2]

w

- Rea-tme monitoring system.,
- Datz management system.,
- Water balance analysis system.,
Article 3 [Principles of the cooperation].,
The Parties agree to apply the following principles to cooperation activities covered by this
Agreement:.,
2 Contribution optimized water supply and maximized wateruse efficiency..,
b. Parmership i the SWMS cooperation i accordamce with the procedures and rules
goveming the implementation of SWMS. .
c. Reciprocal opportmities to engage in cooperative activities i another water resources
management project in the CRE .,
d. Timely exchange of mformation that may affect cooperative activities ,

Article 4 [Scope of cooperation activities].,

The sectors for cooperative activities i coordinated water facilities operation and implementation

of the SWNMS areas follows;.,
- Scientfic research for mtroduction of IWEM (Integrated Water Resources Management).,
- Analysis and
- Formulation of optimal time-spatial water supply plan

of effects regardmg coord d multi-water facilitie:

- Construction of less data ac

system.

- Hydrological datz management induding QA/QC (Quality Assurance Quality Control).,
- Relizble hydrological analysis mcluding model calibration.,

- Training of designated personnel

- Data sharing and dissemimation of water information to stakeholders ,

Article 5 [Roles and responsibilities of the parties] .,
The roles and undertakings of the parties are as follows;.,

a BBWSC.
- Main body forthe cooperation of implementation of smart water management.,
- Develop . opatation and of 8WMS.,
- Coordimation with stakeholders ,

- Leading and forms of cooperation team.,
- Rainfall-runoff analysis, water balance analysis and model calibration
- Manzgement of computing system and database for SWMMS.,
- Data sharing and water mformation dissemmation.,
b. Pusdir.
- Leading technical support for SWhIS implementation .
- Assistance of model calibration for rainfall-nmoff and water balance analysis.,
- Supporting hydrological data QAQC.,
c. UP Sagulng.
- Providing and supperting data and imformation with respect to reservoir operation and
hydro power gensration.,

- Assistznce of decision makng regarding optimal coerdmated water facilities operation.

Article 6 [Forms of cooperation organization].,
The parties should form the cooperation organization as Joint Technical Working Group. Also the

parties should d ible persannel for successful impl ion of SWMS and provide

the necessary human resources by allocating qualified personnel 2z follows..,

2 Hydrological and hydraulic modelers (BEWSC 2 person, PusAw 2 person, UP Szgulmg 2

person).

b. Hydrological data manager (BEWSC 2 person, PusAir 1 person, UP Saguling 1 person).,

¢. Field equipment specialists (BEWSC 2 person, PusAir 1 person).,

d. IT and computing system specialists (BEWSC 2 person, PusAir | person).,
The parties should allocate at lezst 2 persons between professionals and senior engineers for better
operation and maintenanes of SWHS.,
Article 7 [Steermg Committee]
In accordance with the objective in Article 1, the parties establish a Steering Committee (hereinafter
tof this Guideline. This C
official representatives of each Party and 1t shall establish its own rules of procedure.

referred to s “Committes™) for the shall consist of

The functions of the Committee mclude:

2 Promoting, making recommendations to and overseeing the cooperative activities as
mentioned in Articles 4 to 6 of the Agresment; .,

b. Advising the Parties on ways to enhance and improve cooperation consistent with the
principles set out in Article 3 ofthis Agreement; .,

¢. Reviewing the efficient functioning and implementation of this Guideline.

d. The Committee shall, as a general rule, meet annually. The meetings should be held
altematively in the office of each party. Additional meetings may be omganized at the
request of either party. .

Article 8 (Coordinated operation).,

2. The coordinated operation procedures should be developed for both nommel and emergency

operations.

b. The operating procedures developed for normal or day-to-day operation of water

mfrastructures should mclude the following;.,
- Instmictions for operating control mechanisms. .,
- Instructions for operating the reservoir in accordance with reservoir operation rule curve.
- (General mstructions for the operation of the dam and appurtenances..,
¢. The following aspects also need to be included;.,
- Releases to be made for various purposes round the year.
- Rule curves.,
- Inflow foracasting ,
- Floodrelezse procedure

- Limitztion on reservoir drawdown rate.,

Article ¢ (Data providing and sharing).,
d. The parties have mutual cooperation for data collection, processing and information sharing
for coordmated water facilities operation and WS implementation. .,
e, Data sharmg with each party is carried out through the DB server located m BEWSC..
f. Routme data for the following is to be collected i separate forms as  per
frequency prescribed; .,
- Reservoirwater surface elevation and storage.,
- Reservoirinflow and outflow .,
- River releases ,
- Irrigation, water supply and hydropower releases |
- Hydro-meteorological data,
- Water quality.,
Article 10 [Emergency operation].,
a. For emergency operations, the Emergency Action Plan (EAP) will have to be formulated in
line with consultation with each Party. It should melude;.,

i) A clear description of the circumstances under which 2 waming is ssued and a list of

mdividuals to whom the waming is issued. .

i)  The names, organizations, telephone numbers (day/night), and zltemnate communication
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< AL "oy AFEH >
=] = L= O
o dAs E () BSFH
— dlo]y ¥ oll A 1} o)
[e] -1 =2
— Al=Z3E A AFH(AFA A= LD 5 Fo H OHEE)
= ° = T © T T 9 =X T e, T2 o T &
DATA PEMANTAUAN AIR PLTA PLENGAN
BULAN : JANU AR| 2013
LAPORAN JAM : 05.00
H & ] T Pog q = = = PEILSITU ISISITU
= % 2 E E=zd4 3 & = L . uMLEH
2 2 a = = 2 F i oranuNANG auwune P aNUNIANG ousunea ot
= S 5] o o
1 340 4.00 08 15 18 16 23 1,87.% 141757 9938 10,540 20478
P 340 2.00 03 25 18 16 23 1,88.08 141806 10,090 10,713 20,803
3 340 200 [ s 18 16 23 1,88.20 141825 10,200 11,050 21250
a 340 200 [ s 20 18 35 18530 1ataas 10390 11,417 21,807
5 340 4.00 08 2.5 20 18 35 1,438.60 141865 10,629 11,783 22412
3 340 4.00 08 20 30 18 35 1,887 141863 10,786 11750 22,536
7 340 4.00 08 20 30 18 35 1,889 141870 11071 11,900 22971
8 340 2.00 03 20 35 25 35 1,89.15 141870 11363 11,300 73,263
9 340 a [ 10 20 25 35 L8085 141870 11730 11,300 23,630
10 340 B 10 50 25 35 L8070 11850 12,050 11,767 23817
11 350 4.50 0.5 50 25 35 1,440.95 141855 12,344 11617 23,961
12 350 4.50 0.5 50 25 35 1,440.10 141850 12,538 11517 24,055
13 350 450 0.5 50 25 35 1,440.30 141846 12,800 11450 24,250
1 350 450 05 50 25 35 1,420 64 141835 13,258 11,283 24,541
= O
< A& (Plengan) #5 #F%F 71544 >
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=3 1= [e) e} o > o o) %
— ASFE  AA(AINA, 108) A5, d Fe-HE AadeE, € ¥
Curah Hujan Harian (mm)
Nama Stasiun Bojong Soang
No Stasiun - Elevasi |-
No In Database |- Tipe alat | Manual
Lintang Selatan |- Pemilik | BBWS Citarum
Bujur Timur - Operator | Suprivatna
Tahun
Tanggal Bulan Tahunan
Jan Feb Mar Apr Mei Jun Jul Ags Sep Okt Nop Des
1 = 4 = 3 = 0.0 0.0 0.0 0.0 0.0 0.0 0.0
z - - - 0.0 0.0 0.0 0.0 14.0 00 28.0
3 - - - - 0.0 0.0 0.0 0.0 3.0 0.0 23.5
4 = = = & = 0.0 0.0 0.0 0.0 L0 0.0 6.5
5 - - - - - 0.0 0.0 0.0 0.0 7.0 00 16.0
6 - - - 50 17.0 0.0 0.0 Lo 0.0 13.0
7 - - - - 1.0 0.0 0.0 0.0 20.0 0.0 0.0
8 = = ® & = 20 1.0 0.0 0.0 15.0 00 41.0
9 - - - - - 0.0 0.0 0.0 0.0 0.0 13.0 0.0
1o - - - 0.0 0.0 0.0 0.0 0.0 240 30
8] - - - - - 20 0.0 Lo 0.0 0.0 0.0 13.5
12 - - - - E 0.0 1.0 0.0 0.0 0.0 00 5.0
13 - - - - 0.0 0.0 0.0 0.0 0.0 0.0 200
14 - - - - - 0.0 0.0 0.0 1.0 50 1.5
15 E = = = = 00 0.0 0.0 0.0 18.0 00 6.0
6 - - - - - 0.0 0.0 0.0 0.0 0.0 355 8.0
17 - - - 0.0 0.0 0.0 0.0 0.0 48.5 1.0
18 - - = - 0.0 0.0 0.0 0.0 45.0 26.0 30.5
19 = = = = = 0.0 0.0 0.0 0.0 0o D 35
20 - - - - - 0.0 0.0 0.0 0.0 0.0 73 3.5
21 - - - - 0.0 0.0 0.0 0.0 0.0 0.0 30
22 = = = = = 0.0 0.0 00 0.0 0.0 240 8.0
23 - - - - - 1.0 0.0 0.0 0.0 0.0 6.5 60.0
24 - - - 0.0 0.0 0.0 0.0 0.0 6.5 20
25 - - - - 0.0 0.0 0.0 0.0 0.0 9.0 21.0
26 - - - - - 0.0 0.0 0.0 0.0 39.0 30 28.0
27 i J . d : 0.0 0.0 0.0 11.0 54.0 7.5 35
28 - - - 0.0 00 0.0 0.0 0.0 7.5 0.0
29 - - - - - 0.0 0.0 0.0 7.0 1.0 283 0.0
30 - - - - 00 00 0.0 5.0 40| 660 0.0
31 4 | = ool 110 1.0 60
Hujan Maximum - - - - 50 17.0 1.0 1.0 54.0 66.0 60.0 -
Jml Curah Hujan 2 = - - = 11.0 19.0 12.0 230 2340 3435 4050 =
Iml. Hari Hujan 0.0 0.0 0.0 0.0 0.0 50 30 20 3.0 150 17.0 250 -
Jml. Hujan(1-15) - - - - - 10.0 19.0 1o 0.0 80.0 420 187.0
Jml. data kosong 150 150 150 15.0 15.0 1.0 0.0 0.0 0.0 0.0 00 0.0
Jml Hujan (16-31 = = = = ~ 1.0 0.0 1.0 230 154.0 3015 2180
Jm. data kosong 16.0 14.0 16.0 15.0 16.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TL== ]
< #ASAE E ASTE VESH >
L= 2~ 0
o HS54E 59
— "loly ¥ : My—-SQL DB ¥ 43 (PDF)
=35 . 1= Paie) 2=~ 0O
- AZFE  AATEAZ, 108) #9 2 D F9)
DATA MUEKA ATR SUNGAI
Ciburaleng-Sindangpakuon No. 2-16-3-2 Tahun 2012
Induk Sungai CITARUM
Data Geografi 06 11 00 LS 107 18 00 BT
Lokasi Prov. Jawa Barat, Kab.Sumedang, Kec.Cimanggung, Ds.5d. Pakuon,
Dari Bandung ke jurusan Sumedang
Luas Daerah Pengaliran 175.30 KM2 ;  ELEVASI POS DUGA AIR :
Keterangan mengenai Pos Duga Air
Didirikan Tanggal 10-03-2011 oleh BBWSC
Periode Pencatatan Tanggal 01-01-2012 sampai dengan 31-12-2012
Jenis Alat Pos Duga Air Biasa
ingkasan Data Aliran Ekstrim
Aliran Terbesar .90 M; TGL 29- 9-2012
Aliran Terkecil .10 M; TGL 22- 8-2012
Pelaksana Unit Hidrologi, Balai Besar Wilayah Sungai Citarum
Tabel Besarnya Muka Air Harian (m)
Tanggal Jan [ Peb | Mar [ Apr [ Mei [ Jun [ Jul | Okt | Nop | Des |
0K 0.2 0.3 0.29 0.28 0.27 0.24 0.25 0.19 0.1 0.11 0.25 0.33
2 0.2 0.28 0.29 0.29 0.25 0.24 0.25 0.19 0.11 0.11 0.24 0.3
3 0.25 0.25 0.28 0.29 0.21 0.25 0.26 0.18 0.11 0.11 0.23 0.3
4 0.27 | 0.26 0.34 0.28 0.2 0.26 | 0.25 0.17 0.11 0.12 0.21 0.3
5 0.27 0.3 0.3 0.29 0.22 0.31 0.25 0.18 0.11 0.12 0.22 0.35
[ 0.25 0.31 0.27 0.3 0.21 0.36 0.24 0.19 0.12 0.12 0.2 0.49
7 0.23 0.33 0.27 0.32 0.23 0.36 0.19 0.18 0.13 0.11 0.18 0.61
8 0.21 031 0.27 0.32 025 | 029 | 019 0.18 0.11 0.11 0.19 0.66
9 0.2 0.3 0.29 0.3 0.23 | 027 | 017 0.18 0.12 0.11 0.26 0.46
10 0.21 0.27 0.28 0.29 0.2 0.25 0.18 0.18 0.12 0.13 0.32 0.31
11 0.2 0.26 0.28 0.3 0.2 0.24 0.18 0.19 0.12 0.15 0.32 0.33
12 0.28 0.28 0.29 0.3 0.19 0.24 0.2 0.19 0.12 0.14 0.33 0.5
13 033 | 032 0.29 0.28 0.2 0.21 0.21 0.19 0.11 0.13 | 032 0.55
14 033 | 029 0.3 0.27 | 0.28 0.2 0.22 0.18 0.12 0.12 0.33 0.55
15 0.31 0.27 0.27 0.26 0.3 0.2 0.24 0.17 0.11 0.12 0.36 0.48
L= 2~ 0
< #ASAHE 9 VIS >
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DATA DEBIT SUNGAI
Ciwidey-Cukanggenteng No. 2-16- 3-2 Tahun 2012
Induk Sungal CITARUM
Data Geografi : 061100 LS 107 18 00 BT
Lokasi Prov. Jawa Barat, Kab Bandung, Kec Pasifjambuy, Ds.Cukanggentena, Kp.Ck. Genteng
Dari Bandung ke jurusan Ciwidey +/- 25 km sampai di Kp.Cukanggenteng, belok
kanan +/- 500 m sampai di sunsl Gl fs rada sabalih lanin aliar
Luas Daerah Pengaliran  : 1753 KM2;
Keterangan mengenai Pos Duga Alr
Didirikan : Tanggal 29-05-1996 oleh PHU
Periode Pencatatan Tanggal 01-01-2012 sampai dengan 31-12-2012
Jenis Alat ; Pos Duga Air Biasa
Ringkasan Data Aliran Ekstrim
Aliran Terbesar MA. = 1.00( +.00) M 9.06 M3/DET ; TGL 28-11-2012
Aliran Terkeci M.A, LLB( +.00) M 283 MJ.#DET TGL 27- 8-2012
‘Aliran Ekstrim yang Pernah Terjadi sampai déngan Tahun
Aliran Terbesar M A 3.B0( +0.04) M ; Q = 323. 97 M/DET ; TGl 18- 11-2008
Aliran Terkecil : ~08)M; Q= 3.90 M3/DET ; TGL 18- 7-2010
Penentuan Besarnya Alirar SESARNYA ALTAAN DITENTUKAN BERDASARKAN RUMUS LENGKUNG Q = 3.465(H + 0.711)41,789
HASLL ANALISA PAKET PROGRAM NEQ PERDAS, MENGGLNAKAN DATA PENGUKURAN ALIRAN
DARI TAHUN 2000 SAMPAI DENGAN TAHUN 2012,
Catatan -
Pelaksana  Uniit Hidrologi, Balai Besar Wilayah Sungai Citarum
Tabel Besarnva Aliran Harian (m®/det)
[Tanggal [ 5an [ Peb [ Mar [ Apr [ Mei [ Jun [ Jul [ Ags | Sep [ Okt [ Wop | Des
1 6.61 707 | 749 | 7.97 | 715 | 405 | 3.9 3.03 388 | 729 | 821
z 7.49 | 596 | 851 8.21 626 | 357 4 323 359 | a1l | 74z
3 718 | 515 | 759 | 851 519 37 3.56 | 315 385 | 599 | 745
4 6.4 531 844 | 739 | 512 | 387 | 344 2.9 4 566 | 813
5 5.8 5.13 6.4 6.89 6.34 3.58 38 3.06 3.85 5.59 7.74
& 702 | 5.2 704 | 703 | 567 | 354 | 363 3.12 43 534 | 683
7 605 | 509 | 508 | 719 | 446 | 348 3.59 3l 442 | 625 | 758
& 749 | 571 | 475 | 7.00 | 558 | 3431 | 369 | 3.19 413 | 527 | 803
9 8.14 6.33 5.38 6.93 6.2 3.38 341 3.3 .66 5.69 7.38
in [ 7.32 5.71 .24 6.37 334 3.37 3.13 4.14 6.84 822
11 642 | 7.76 | 543 | 555 | 6.14 35 3.56 [ 3.1 3.71 8.5 7.7
12 6.51 827 | 545 | 505 | 549 35 3.41 3.35 4.21 863 | 766
13 717 | 782 | 602 | 584 | 556 | 338 | 367 | 323 a4 798 | 754
14 693 | 655 | 546 | 677 | 440 | 343 | 365 | 326 435 | 740 | 705
is 211 6.71 5.39 6.6 5.05 347 3.49 3.36 477 793 762
6 635 | 7.05 | 487 | 639 | 578 | 343 | 341 | 326 a8 779 | 8.14
17 685 | 691 6 6.11 633 | 348 | 356 | 337 a66 | 7.37 | 784
18 673 | 719 & 6.54 6.8 341 346 | 344 383 | 665 8.1
13 785 | 776 | 597 | 589 | 807 | 333 | 335 | 335 396 | 771 | 831
20 74 8.23 465 7.22 847 34 344 319 4.07 843 745
21 6.58 6.9 4.21 6.65 782 3328 3.49 3.19 4.04 835 EEE]
2 7.5 665 | 518 | 7.04 | 645 3 348 | 322 422 | ao8 7.9
2 815 | 735 | 529 | 696 | 853 | 3.09 | 341 3.27 414 | 853 | 814
24 6.47 7.06 5.52 6.28 8.84 3.1s is 3.35 4.19 8.27 848
5 5. 7.16 522 6.07. 879 3.08 3.20 317 4.00 7.42 811
%6 725 | 627 | 523 | 6.04 | 815 | 313 3.33 311 413 | 809 | 731
27 7.5 S786_ | 537 | 642 | 715 | 313 34 298 382 | 769 | 795
28 707 | 643 | 514 | 648 6.8 292 34 3.23 404 | 837 | 748
2 7.6 566 | 551 59 642 | 285 3.45 3.23 415 | 8,54 77
30 6.99 6.49 6.22 6.17 3.13 3.37 34 3.79 8.19 6.95
T 6.56 568 5.95 3.33 334 438 1
Rata-rats | 6.9768 | 6.6076 | 5.8216 | 6.647 | 6.5674 | 3.37 | 3.501 |3.2197 41184 | 7.3897 | 7.7423
Alranfor(get) | 39.799 | 37.807 | 33.200 | 37.918 | 37.464 | 19.224 | 19.971 |18.367 73493 |42.154 | 44.166
Tinggi Aliran(mm) | 106.6 | 94.729 | 68.948 |98.283 |100.34 [49.6829 [53.491 |49.193 62925 |109.26 | 118.29
meter xunip10" | 18.687 | 16,606 | 15593 | 17.299 | 1750 | 8735 | 9377 | 86236 11,031 [19.154 20737
Data Tahunan:
Rata-rata 54737 det:  Aliran ki 31235
Tinggialran 9874 mm;  Totalalan 173.09 meter kiik (1051
Keterangan:
* = Tanggal Pengukuran
K = Debit Perkiraan Berdasarkan Hydrograph
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(t}) GeoServer

Asd EB/Y A ABAA A =" 7)Rko]
(geospatial) HI°o|HE FH-HFJET = U= 3z

(interoperability)= AAZE A FHA7] W&o, WL 2FES B2 0dS T3 Holy
s Agbo] Ths

GeoServer= ZAFUHE 7|§t Z2AHE0|7] wjFol, HAAAS MAF GA T ThFe LFol
o ANTE A, HAE B XS WAL 9ls

T3 1149% Q158 5= Open Geospatial Consortium (OGC)2] Web Map Service (WMS)+&
EE, Web Feature Service (WFS), Web Coverage Service (WCS)E9] ¥ #HHA~E 73
}o}7} GeoServers A #]&7F U (GeoSpatial Web)e] 314l AXUEOH Y= o= ¢
(World Wide Web)3} ARG X12] 37t 9 (Geospatial Web)S B3l S+ oA &2
At 2 ¢ Axo] AT P FI T AT HolHE AME
gezE 7Hs

OSell Ttz om, FAAXYL B ofst HIEAE AAZF WHEo] 7hs3skal Data
Processing® 7}Fs3l™ A¢Y BE GIS A8 o] &o] 7l53 AHS 7HA
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Formatted | | png, jpeg, gif
Map

Feature GML, GeolSON
Object

Coverage = ArcGrid, GeoTif
Data f, bmp

Vector Source: Shape, GeoDB
Raster Source: GeoTiff, IMG, ArcGrid

T3k WES( Web Feature Service) 52 53l 3% 7}53h dloJ¥ EZQ GML(Geographic
Markup Language)< ©]-&3&to] 947449 T3t tlo]HE A A &+ =S TrEZS 49
agla 33t HolHERE AT A= omAS x| A3 ZEEZQ Web Map
Service TS olaste F/NE F3IF dlo]E o] 22l PostGIS & %F3ll, GeoServerg &
to]EjHo] o] 44

<GeoServer Ad ¥ul>

\"/=[= [ 8 J1-HESRI Shape, GML, VPF, JAVA Property

| GeoTIFF, Gtopo30, WorldImage, ArcGrid, GDAL Suffor
L mat(IMG, MrSID, ECW, JPEG2000, DTED, NITF)

E PostGIS, Oracle, ArcSDE, SQL Server, MySQL, DB2, Ki
E Geo DBMS s
Web
s, wns
QO O O

PNG, JPEG, GIF, Tiff, KML, KMZ, SVG, GeoRSS, PDF, O
penLayers, AtomPub

GML2, GML2-GZIP, GML3.1, GML3.2, GeoJSON, CSV

mAn:Grid, Text Debug Grid, BMP, GeoTIFF, TIFF, PNG, J
PEG
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a. Web Map Service
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— HttpE L2H3x P2y HGdz2 e FERE zZta 9lor,  GetCapabilities/

DescribeCoverage/ GetCoverageE 42 $H(Coverage = FH3E7} = Raster Data)
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oto g7 =22 7§A] A (Proxy Cache Server)E A&

- 169 -



<Web Cache 7R8>

Web Browser

URl 2%

(_ Browser Cache &2 )
T — HHE 2y
n-l
" 'ﬁ's:imo — %_;ﬁmﬁﬁég_}
Browsar Cache Hal

0.1ms

— FTCIAEF AAE 278 A W Z=A] MEolM 2H3 AAE HA

— R A Mol o] o] WASHA HW FepolAEE Al Al 94F Muel] AAE
845k, 94 f‘ﬂ‘ﬂoﬂfﬂ“ 24 2 AqAE =
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Browser Cache
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Server Cache
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(2}) OpenLayers
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OpenStreetMap, ArcGIS¢} %= o] 7%
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JQuery, DoJO 3)3 ZA¥o] 7t5
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sl 228 2= Y= ANAIHUE golBH T M,
Z go|g Algo] JM5EEE glolrE AF
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Firefoc, Safari )& A ¥
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— Layerg A4St 24 ste Z2HY 4 2 FAE FH2EHA Map AE oY 9 o

2 79 Layerg &3l RAE F
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4 PASSWD VARCHAR(64) HZUHS
5 AGCCD VARCHAR(3) 7|2 A=
6 DPMCD VARCHAR(2) HM 3E
7 REGDT DATE SSE_¢Xt
8 CANDT DATE orA 2K}
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Elolg 7= F2

HolZ D TD-FFS-07 Holg ¥4&Y WLO_BSIF
Hol=Y TR _HEL HE
Col# Column Name Data Type Key | Not Null | Default Comments
1 WLOBSCD CHAR(7) 1 Not Null TR _EHEL A=
2 AGCCD CHAR(3) 7| 3=
3 RELAYCD CHAR(3) AL AE
4 RFOBSCD CHAR(7) drg HEL A
5 OBSNM VARCHAR(30) 2HE~ HA
6 OBSNMSHT VARCHAR(30) HELS HE 2k
7 ADDR VARCHAR(100) T4
8 ETCADDR VARCHAR(150) LHH X|_F 24
9 LON DOUBLE Z=(000-00-00, MIAZX|H)
10 LAT DOUBLE 2/ =(000-00-00, MIAHZX[H)
11 LON_MAP DOUBLE W _A=(X)
12 LAT_MAP DOUBLE W_2I=(Y)
13 OBOPNDT VARCHAR(8) ZHE_IHA_LXHYYYYMMDD)
14 OBCLSDT VARCHAR(8) 2= _HA_LXHYYYYMMDD)
15 GDT DECIMAL(8,3) AME
16 FBSCD VARCHAR(2) OERH _IE
17 BNKHGTLBNK | DECIMAL(8,3) M 2 =o|_=tot
18 BNKHGTRBNK | DECIMAL(8,3) M2 =ol|_<et
19 GSMNM CHAR(16) GSM_H &
20 FSTNYN CHAR(1) N o 2X|H_0{ &
21 USEYN CHAR(1) Y AE_{F
22 MAP_SEQ CHAR(4) W EE TH
23 ALTITUDE DOUBLE(8,2) 0 fiEL
Blolg 7= &<
HolE ID TD-FFS-09 A0S 2= FWMST
Hol=Y 7 A=
Col# Column Name Data Type Key | Not Null | Default Comments
1 WLOBSCD CHAR(7) 1 Not Null TR _HEL~ A=
2 YMDHM CHAR(12) 2 Not Null HEUAZ
3 FW DECIMAL(9,2) =
4 QCTLSTS CHAR(1) (1: ff;iilg‘f”}%)
5 QCTLGRD CHAR(4) =dae|_sa
Blolg 7= &2
Hol2 D TD=FFS—10 Holg d&Y WLFWCRVEQT
Hol=Y T_FE M4
Col# Column Name Data Type Key | Not Null | Default Comments
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1 WLOBSCD CHAR(7) 1 Not Null Fo_aEL FE
ISE=APNES SRR
2 APPSDT VARCHAR(12) | 2 | Not Null (YYYYMMDDHHMI)
3 SEQ INT(1) 3 UG
M2 TE UM
4 APPEDT VARCHAR(12) (YYYYMMDDEHMD
5 EQT VARCHAR(200) A A
6 WLLLM DECIMAL(10,5) +=2|_ststzt
7 WLHLM DECIMAL(10,5) 2| _Abstzt
8 WLUNT DECIMAL(5,2) +=2|_7tA
Blolg 7= H<
Holg ¥429 WLOBSIFOLD
ElolE ID TD-FFS-13 o= PN
Col# Column Name Data Type Key | Not Null | Default Comments
1 WLOBSCD CHAR(8) 1 Not Null T _HEL FE
2 WLOBSOLDCD | VARCHAR(10)| 2 | Not Null A9 _ A4S _IE
3 WLOBSOLDNM | VARCHAR(25) DA _F=9_AEL Y
Blolg 7= H<
Holg &Y RFOBSIF
BlolE ID TD-FFS-14
Holgd Y AEL HE
Col# Column Name Data Type Key | Not Null | Default Comments
1 RFOBSCD CHAR(7) 1 Not Null Y UEL FE
2 AGCCD CHAR(3) 7| _3E
3 RELAYCD CHAR(3) ZHL A=
4 OBSNM VARCHAR(30) ZHE4 HWa
5 OBSNMSHT | VARCHAR(30) ZHE4 WA okof
6 ADDR VARCHAR(100) T
7 ETCADDR  |VARCHAR(150) LIHX[_F 2
8 LON DOUBLE g%f%?%}?%l‘)oo’
9 LAT DOUBLE %lEAﬂ(%?%}()l%l—)oo,
10 LON_MAP DOUBLE W_AZ(X)
11 LAT_MAP DOUBLE WA= (Y)
12 OBOPNDT VARCHAR(8) 2= _INA_LXHYYYYMMDD)
13 OBCLSDT VARCHAR(8) = A _LXHYYYYMMDD)
14 FBSCD VARCHAR(2) HERY 3=
15 GSMNM CHAR(16) GSM_H 3l
16 USEYN CHAR(1) Y AbZ_0{ &
17 MAP_SEQ CHAR(4) W EE TH
18 ALTITUDE DOUBLE(8,2) 0 sftED
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Elolg 7= F2

Holg &4 RFMST
EHlolZ ID TD-FFS-15
EHlol2H S K=
Col# Column Name Data Type Key Not Null | Default Comments
1 RFOBSCD CHAR(7) 1 Not Null S UELS FE
2 YMDHM CHAR(12) 2 Not Null HEUAR
3 ™ DECIMAL(8,1) HA_ESH-
4 ADJ DECIMAL(8,1) By E-U
5 RF DECIMAL(8,1) ALk
6 MRF DECIMAL(8,1) By 2
2 2te|_AEl
7 QCTLSTS CHAR(1) (1:A[E 2= 3:% %)
8 QCTLGRD CHAR(4) x| _s2
=S4l g
2| _™ Q- AEY
10 RTUPWR DECIMAL(5,2) (2] V)
11 RTUTEMP DECIMAL(5,1) Sl =
S EEY
12 RTUHUMI DECIMAL(5,1) 2| _S = AE]
ZHH|_FANALE]
VHF_ 2 ALE}
14 RTUPWRVHF CHAR(1) (0:OFF. 1:0N)
GSM_7 2 ALef
15 RTUPWRGSM CHAR(1) (0:OFF. 1:0N)
DATA_LOGGER
16 RTUPWRDL CHAR(1) _M 2l ALER
(0:OFF, 1:0ON)
Holg 7= X9
Holg &4 RFOBSIFOLD
HlolZ ID TD-FFS-18
ol AR = g s
Col# Column Name Data Type Key Not Null |Default Comments
1 RFOBSCD CHAR(9) 1 Not Null Y Y=L~ FE
2 RFOBSOLDCD VARCHAR(10) 2 Not Null oA Y MEL~ FE
3 RFOBSOLDNM VARCHAR(25) A Hsa 9
EHolg = M2
Holg &4 ISLANDIF
HlolZ ID TD-FFS-24
ol 8N ™E
Col# Column Name Data Type Key Not Null Default Comments
1 ISLANDCD char(1) 1 Mae
2 ISLANDNM varchar(20) Ho|E
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(6) ANZAR 719 EAAA 74
o FRARS AN AZE NFos EAAAS T4
5 AAZF HolE e AA B Aulz 7 HolE Ael ZAx o

a

A

Real Ti me

Data Transfer

IR

Communication

Server

Web Browser

Data Service
Middleware

Data Transfer

-
P

i

rm————
®
s

Client/Server

)
LY
. - - -

- _-_. 1

! = |

|

|

«  Simulation — |

= Analysis

< AAZE BAA >

AA AZ7IE T HolH As F3
WEYIE =3 A4= dole e DB A
tolE MulAE 53 tojE H
XA EAdolH 2
BEAAN2AEH| A B4 Hu| A A2

FrB}71E ALEA dHolH 28 Mulz AlF

@@@@@@
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o #4 71% FEL A% 23 989 £4
@ ALgrd d==d EX(Tank 29)
o g FA(x.dat)
od s U &
jang watershed
01/01/1973 12/31/2011
6 0.700 2
18.96 10.86 4.11 2.23 1.76
5.00 S1I
5.00 S21
141.00 S3I
333.00 S41 <R ZA>
0.3970000 All 49 =3
0.1211000 Al2 ol 7|17k
0.0486000 A2 A S
0.0050000 A3 Ex]o] & A
0.0006000 A4 REIE
0.0812000 B1
0.1044000 B2
0.0211000 B3
73.0000000 H11
23.0000000 H12
6.0000000 H2
0.000 H3
0.0 1.00
3.5 1.70
0.9 0.80
0.0 1.00 EAE>
SIpASS
0.4 1.30
0.0 1.00
0.0 0.80
o ZHud X (*.out)
od s U &
Name of basin : jang watershed
Simulation period : 1/ 1/1973 - 12/31/2011
Annual Pan Eavoporation Coefficient : .70
Basin area (square km) : 18.96
A (%) ¢ 10.86  ,3=(%) 411 %) : 2.23 7]EH%) :
1.70
<EZEA>
Tank Parameters 9 9
S1I @ 5.0000000 ol 7|t
S2I : 5.0000000 ZubakA 4=
S3I @ 141.0000000 EX]o]-&HA
S41 @ 333.0000000 e T A=

All .3970000
AlZ : .1211000
AZ .0486000
A3 .0050000
A4 .0006000
Bl : .0812000
B2 : .1044000
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H
ne
=

0

g ZE
B3 : .0211000
H11 : 73.0000000
H12 : 23.0000000
H2 :  6.0000000
H3 .000
ALP : 7000000
<<<L< Simulation Results >>>>>
Date R (mm)  ET(mm) Qmm) Qs(cms) Ql(cms) Q2(cms) Q3(cms)
Q4(cms)
1/ 1/1973 00 .00 90 .20 .00 .00 .15 .04 ool A 3
1/2/1973 350 .15 .91 .20 .00 .00 .16 .04 m;;g;ﬁﬁ
1/ 3/1973 90 .10 90 .20 .00 .00 .15 .04 =8 ==
12/29/2011 40 .10 1.37 .30 .00 .00 .05 .25
12/30/2011 00 .04 1.36 .30 .00 .00 .04 .25
12/31/2011 00 .04 1.36 .30 .00 .00 .04 .25
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® A442d 42 £4(Modim =)
3 4

(*.xy)
od Y& e 84

xyVersion 8.5.0
numhydtables 0
n_links 155
n_nodes 145
n_lags 5
ExtManualStorageRightActive False
ExtStorageRightActive False
ExtWaterRightsActive False
ExtLastFillRentActive False <HREAR g ok

NonstorageNodeSize 100
DemandNodeSize 100
ReservoirNodeSize 100
LinkSize 100
BackgroundlmagelLocation
BackgroundlmageSize O
DefaultFlowUnits 1000 m?/day
DefaultStorageUnits 1000 m?3

hydroCtrl
ExtHydropowerActive False
effCurve

effCurveName powerEff
fakeht

1 1000

qt

1 1000

qt_units 1000 m3/second
ht_units m

efft

01

11

21

31

node

name Cipanunjang
desc

num 1
ntype 1

in 75

in 74

in 105

out 77
priority

0 20

pos

0 1438.0000
1 2307.0000
labelpos

0 1438.0000

N\
I
Ir
BN
o
\4

o do I I
M 20 H{1 [

ol ox o o

fr
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K
ne
=
0

1 2315.5000

select 0

max_vol 2240000

min_vol 24000

start_vol 1275000

reservoir_units 1000 m?
effCurveName powerEff_2
justTheName True

resnext 1

resprev 1

tstarget

variesbyyear True

units 1000 m?

02/02/2002 00:00:00 1340000
02/03/2002 00:00:00 1391700

12/29/2012 00:00:00 907000
12/30/2012 00:00:00 960000
12/31/2012 00:00:00 975000

cpoints
1 300
2 600

25 21800
26 22400
epoints
0 1422
1 1423

25 1446

26 1446.6

area_units 1000 m?
capacity_units 1000 m?3

hcapacity_units cms

resbali

resbalpcts

0 100

resbalflag 1

link

Iname Cikalonglntake_BandungDemand

ldescription

Inum 155 B =231
fromnum 44 ¥ AR
tonum 145 T AH
lcost -10 I AR
select O 4= Ar

ially 1 # Explicit_Targets
iplot O
iprd Daily
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H
ne

iut 1
n_years 1
rdim

00

10

2 20480
3 2700

title CaseO_Verification

uselags 1

maxit 100

gw_cp O

flowth_cp O

evap_cp 0.01

infeasrestart O

relxacrul O

dataStartDate 01/01/2002 00:00:00
dataEndDate 01/01/2013 00:00:00
startingDate 01/01/2002 00:00:00
endingDate 01/01/2013 00:00:00
accrualDate 01/01/1980 00:00:00
seasCapDate 01/01/1980 00:00:00
accuracy 2

defaultMaxCap 2999999999
res_output 1

dws_rel 1

elev_end 1

evp_loss 1

evp_rate 1

gwater 1

head_avg 1

hydra_Cap 1

powr_avg 1

powr_pk 1

pump_in 1

pump_out 1

pwr_2nd 1

seepage 1

spills 1

stor_beg 1

stor_end 1

stor_trg 1

unreg_in 1

ups_rel 1

dem_output 1

dem_sht 1

demand 1

gw_in 1

surf_in 1

acc_flow 1

acc_output 1

acrl 1

stgl 1

o o o
N
T Y N A

ST O O

N

BN
nY
v

BN
)
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El

m
=
0P

flo_flow 1

flo_output 1

loss 1

natflow 1

fromgwtono 1

gw_output 1
noTimeStepsInMemorygwinfiltra 1
spcl_rpts O

part_flows O

ver7OutputFiles O
ver8MSDBOutputFiles 1
DeleteTempVer80utputFiles 1
noTimeStepsInMemory 12
hydroStateOUT 1
nonStorage_output 1
1_MaxOUT 1

1_MinOUT 1

Flow_ThruOUT 1
Rout_RetOUT 1

InflowOUT 1

nomaxmesg 0O

constsysst 0
IsBackRoutingActive O
IsStorageAccountWithRouting O

S SERER
- 2¥549L mdb FLFHo 2 A
- & 14 Heleg 74

BE Access THK| @ « NNo  -| TSindex -| Spills -|Evap_Loss -| Seepage -| UpsRel -| Pumpin -| Gwin -| DwsRel -|Pump Out -|Hydra Cap -|Head Avg -| Powr Avg ~| Energy | Pwr2nd - |Hydro Stat -
HolZ i n 0 0 0 0 554.58 o 0 554.58 554.58 0 1440.269231 0 0 o 0
= oe 2| 0 0 0 0 593.81 0 0 59381 593.81 0 1417.620269 0 0 0 0
= 1 1 0 0 0 553.79 ) 0 55379 55379 0 1440.269231 0 0 ) 0
m 2 1 0 0 0 591.68 0 0 591.68 591.68 0 1417.620269 0 0 0 0
= 1 2 0 0 0 555.37 0 0 555.37 55537 0 1440269231 0 0 0 0
2| 2 0 0 0 595.93 0 0 59593 595.93 0 1417.620269 0 0 0 0

=2 1 3 0 0 0 553.04 0 0 553.04 553.04 0 1440.269231 0 0 0 0
= 2 3 0 0 0 589.67 a 0 589.67 589.67 0 1417.620269 0 0 a 0
= 1 4 0 0 0 555.37 0 0 55537 55537 0 1440.269231 0 0 0 0
= 2| 4 0 0 0 595.93 0 0 59593 59593 0 1417.620269 0 0 0 0
=) 1 5 0 0 0 558.64 0 0 55864 558.64 0 1440.269231 0 0 0 0
= 2 5 0 0 0 604.72 0 0 604.72 604.72 0 1417.620269 0 0 0 0
BB Res 1 6 0 0 0 556.16 0 0 556.16 556.16 0 1440.269231 0 0 0 0
1 Resoutput 2 6 0 0 0 598.06 0 0 598.06 508.06 0 1417620269 0 [ 0 0
B TimeSteps 1 7 0 0 0 555.37 0 0 55537 555,37 0 1440.269231 0 0 0 0
QE Access Jj K| @ «|[ FydroUniti -] HydroUniti - Descriptior - PowerCap: - [HydroUnit - | lowLinks - [FromElevTy - | FromRes - [ToElevype-| ToRes | PowerEff - |PeakGenO - | GenHoursk -
HoOIZ 3
B om
=
=
=
=]
=
=
=
=)
=]
=)
=
=
DE Access 7H Kﬂ ® « LNumber - TSindex -| Fow - Loss - |NaturalFlov-| LMax ~-| LMin - | Storleft -| Accrual -|GroupStorl-~ | Grouplink -|GroupAccr - Hydro Stat -
o2 i 0 593.81 0 59381 30000000 0 0 0 0 0 0
= b 2 0 0 0 0 30000000 0 0 0 0 0 0
2= I 3| 0 0 0 0 30000000 0 0 0 0 0 0
= 4 0 0 0 0 30000000 0 0 0 0 ) 0
= ok 5 0 0 0 0 30000000 0 0 0 0 0 0
B b 6 0 o 0 o 30000000 o 0 0 0 0 0

y 7 0 0 0 0 30000000 0 0 0 o] o 0
= u 8 0 0 0 0 30000000 0 0 0 0 o 0
= imsoutin 9 0 0 0 0 30000000 0 0 0 0 0 0
=] 10 0 o 0 0 30000000 o 0 0 0 0 0
= 11 0 0 0 0 30000000 0 0 0 0 0 0
= 12 0 0 0 0 30000000 0 0 0 0 0 0
== 13 0 0 0 0 30000000 0 0 0 0 0 0
= 14 0 o 0 o 30000000 0 0 0 0 o 0
=] 15 0 0 0 0 30000000 0 0 0 0 o 0
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DE Access A @ « NNumber -| NName - NType -
ol Cipanunjang Reservoir
T3 DEMOutput 2 Cileunca Reservoir
B HydroTargetOutput 3L04 NonStorage
S HydroTargetsinfo 4 Bd_Cisarual MNonStorage
ER HydroUnitutput 31 5 Horstorage
ES Hydrounitsinfo SEd7ClSangk§J: NonStorage
7 PlenganWeir NonStorage
3 Lnksinfo 83 NonStorage
H Linksoutput 9 Co2 NonStorage
T Nodesinfo 10 LO5 NonStorage
B8 NON_STOROutput 11 Bd_Cisankuy: NonStorage
B OutputTablesinfo 126 NonStorage
B RES_STOROutput 13/Bd_Cisarua2 MonStorage
S REsOutput 14 RO3 NonStorage
BR TimeStens 15/R02 NonStorage
DE Access A © « HydroUnitl - TSIndex ~ Discharge ~| Head ~ | Efficiency ~| Power - Energy - Downtimel - Generating -
e &
53 DEmMOoutput
B8 HydroTargetOutput
B8 HydroTargetsinfo
S8 HydroUnitoutput
B8 HydroUnitsinfo
EH Linksinfo
B8 LinksOutput
EH Nodesinfo
B NON_STOROUtput
23 OutputTablesinfo
EH RES_STOROutput
5 RESOutput
B8 TimeSteps
E% Access 7H I‘” @ « NNo ~-| TSindex - Inflow -| Gwln - |FHow_Thru -| RoutRet -
o= 0 0 0 0 0
E DEMOutput 0 0 0 0 0
EH HydroTargetOutput 0 0 0 0 0
BB HydroTargetsinfo 0 0 0 0 0
B HydroUnitOutput d d 0 d 0
0 0 0 0 0
EH HydroUnitsinfo 0 0 0 0 0
B Linksinfo 0 0 0 0 0
B unksoutput 0 0 0 0 0
BB Nodesinfo 0 0 0 4283 0
=] NON_STOROutput 0 0 0 0 0
B8 outputTablesinfo 0 0 0 0 0
EH RES_STOROutput 0 0 0 0 0
= ResOutput 0 0 0 0 0
EH TimeStens 0 0 0 0 0
BOE Access 7ﬁ I.” v o« - |OutputNar - VariableTy) - | Name -
Ho= b3 LName Flow LName
B8 DEmMOutput LinksInfo FromNode  Flow FromNode
T HydroTargetOutput Linksinfo ToNode Flow ToNode
B HydioTargetsinfo Nodesinfo  NNumber  Flow NNumber
| rydrountoutput Nodesinfo  NName Flow NName
p——— Nodesinfo  NType Flow NType
LinksOutput  Flow Flow Flow
= Lnksinfo LinksOutput | Loss Flow Channel loss
A umksoutput LinksOutput | NaturalFlow Flow Last Natural |
B Nodesinfo LinksOutput LMax Flow Capacity
EH NON_STOROutput LinksQutput | LMin Flow Minimum
= outputrablesino LinksOutput StorLeft Volume Storage Left
EH RES_STOROutput LinksOutput | Accrual Volume Storage Accri
B RESOutput LinksOutput GroupStorLef Volume Group Storac
B9 Timestens LinksOutput | Grouplink  Flow GrouplLink
E% Access jﬁIﬂ@ % NNo - | TSindex -| StorBeg ~-| StorEnd -| Stor.Trg - | Elev_End -
jojz 0 12750 12750 12750 1440269231
E DEVOutpUt 2 0 9982 9982 9982 1417620269
B Hydrotargeroutaut 1 1 12750 12750 12750 1440269231
I HycroTargetsinfo 2 1 9982 9982 9982 1417.620269
1 2 12750 12750 12750 1440.269231
ER HydroUnitOutput
: 2 2 9982 9982 9982 1417.620269
= ity 1 3 12750 12750 12750 1440269231
& Linksinfo 2 3 9982 9982 9982 1417.620269
& LinksOutput 1 4 12750 12750 12750 1440269231
EH Nodesinfo 2 4 9982 9982 9982 1417.620269
EH NON_STOROutput 1 5 12750 12750 12750 1440269231
BB outputTablesinfo 2 5 9982 9982 9982 1417.620269
= RES_STOROutput il 6 12750 12750 12750 1440269231
B REsOutput 2 6 9982 9982 9982 1417620269
T8 Timesteos 1 7 12750 12750 12750 1440269231
E% Access jH Iﬂ ® « LMame - | LNumber - FromMode - | ToNode -
L 2 | Z < (&
ER pemoutput [10.11 13 95 94
EH HydroTargetOutput 112 14 94 20
ER HydroTargetsinfo 12 €05 7 2 21
EH HydroUnitOutput 1374 i 9 92
1415 18 92 24
EH HydroUnitsinfo 1516 19 24 o1
Bit L 16,17 23 o a0
EH LinksOutput 17.18 24 a0 39
EH Nodssinfo |18.19 25 89 88
ER NON_STOROutput 11920 26 88 87
EH outputTablesinfo |2 Bd Cisarua d 100 4
ER RES_STOROutput 12021 27 87 86
B3 resoutput | 21.C04 28 86 33
B memestégs 122.1.Dumy _ 152 143 144
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0E Access 7H X‘” @ « TSIndex -| TSDate -| EndDate - MidDate - Duration -
flo1= & § /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
B8 pemoutout 1 /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
B HydroTargetoutput 2 /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
B HydroTargetsinfo 3 /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
4 /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
B HydroUnitoutput
; 5 /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
= il 6 /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
& unksino 7 /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
EH LinksOutput 8 /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
B3 Modesinfo 9 /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
E3 NON_STOROutput 10 /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
EJ outputTablesinfo 11 /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
EH RES_STOROutput 12 /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
B Resoutput 13 /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
=1 Timesteps 14 /2002 0:00:00 /2002 0:00:00 2002 12:00:00 86400
DE Access 7H Xﬂ@ « NNo  ~| TSindex ~-| Surfln ~-| Gwln - | Demand -| Shortage - |Hydro Stat -
Fojz ” 27 i 518.82 0 51882 0 0
E] pEMOutput 37 0 593.81 0 608.57 1476 0
EA HydroTargetOutput 45 0 224.64 0 2999999999 2999999774 0
ER HydroTargetsinfe =) 0 0 0 g 0 0
EA HydroUnitoutput o 0 o 0 0 0 0
52 0 0 0 0 0 0
EA HydroUnitsinfo 53 0 0 0 0 0 0
E Linksinfo 54 0 0 0 0 0 0
E LinksOutput 55 0 0 0 0 0 0
ER Nodesinfo 56 0 0 0 0 0 0
EH NON_STORGutput 57 1] 0 0 0 0 0
EA outputTablesinfe 58 0 0 0 0 0 0
EH RES_STOROutput 59 0 0| 0 0 0 0
EA REsoutput 60 0 0 0 0 0 0
ER TimeStens 61 0 0 0 0 0 0
D5 Access ]H X‘” ® « HydroTarg: - | TSindex - |EnergyTarc - |EnergyProc ~ | EnergyDiffi -
CLUE z ||E
£ DEMOutput
E HydroTargetOutput
B3 HydroTargetsinfo
B HydreUnitOutput
B HydroUnitsinfo
EA Linksinfo
B3 LinksOutput
B Nodesinfo
EH NON_STOROutput
B3 outputTablesinfo
EH RES_STOROutput
B3 Resoutput
B Timesteps
DO E Access ;H Iﬂ ® « HydroTarg: - |HydroTarg: - | Descriptior ~ |HydroUnit: -~ | PowerTarg ~
Hlol2 a ||*
ER DEmoutput
EH HydroTargetOutput
£ HydroTargetsinfo
EH HydroUnitoutput
EH HydroUnitsinfo
EH Linksinfo
EH LinksOutput
EH Nodesinfo
EA NOM_STOROutput
EA outputTablesinfo
EH RES_STORCutput
ER Resoutput
EH TimesSteps
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Xisd =22 HA ICT
L J_ L
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*Q% MR 2| E7ts #AZ 24X 2LEE Sensor

TR B30 &2 £901 12 3% 8433 o7
A4o| 2F&E HMat X AN 2oz Machine
Learning
837 FHH wA 42 B3 2089 MBS Big Data
etgE E+H 849 CHS Network

<71 88 A" AFE 53 Al~H vHlu>

(W) Asd =dd A&ade 54

— AAIZF &9 (Interactive operation) : AAZF RYUHFY 2 28 BHS T3] 99 243 2
EFT8 Al SAHSE gA TtF

— A2 719k DB (Knowledge based DB) : Hlo]H (data) ¥ A X (information) 5 of2} AR89
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(] Purpose, Goals and Objectives
Purpose of this activity : to organize a scientific forum discussion of design study,
development and implementation of Public Works and Housing in integrated
(] Goals of this activity are :
- Obtain input for improving design research, development and application, that will be
implemented.
- Obtain demands and needs of stakeholders and / or customers concering research,
development and implementation will be carried out
- Joint co-operation with stakeholders and / or customers to the implementation and
utilization of research, development and application
] Objective of this activity are:
- Obtain input for improving the design of the research, development and application that
will be implemented
- Obtain design of research, development and application that respond to demands and
needs of stakeholders and / or customers
- Ensure result of research, development, and application can be accepted in market and
stakeholders and / or customers

] Banner of Development of Smart Water Management System In Cisangkuy River Basin
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IIT 20163 HATHI International Seminar

MI5&] HATHI International Seminar &JF & =2¢4%
2SAHPI| 2 (PusAir)tel WA & B 39
ZD12F 1 2016.07.26 ~ 2016.08.01.(58t7L)

=
SN @R D RAE
A
.
o

=
== @ : Smart Water Management through Coordinated Operation of Multi-water

Facilities in the Cisangkuy River Basin, Indonesia
o MARO| ARIMM 2XEE W A =9

SMART WATER MANAGEMENT THROUGH
COORDINATED OPERATION OF MULTI-WATER
FACILITIES IN THE CISANGKUY RIVER BASIN,

INDONESIA

IH Ko'*, YJ Kim?, TW Kim’, W Putuhena’, I Sudono’, 8§ Lee' and SW Kim'

"Institution of first author Yooshin Engingering Corporation, Seoul, Korea
Mnstitaticn of second author KMNAzolution, Seoul, Korea
Institution of third author GTE, Seoul, Kaorea
 PusAir, Ministry of Public Works and Housing, Indonesi

* g-mail: ihkog@yooshin.com

Abstract

The Cisangkuy river basin covers 283.7 km® lying to the south of Bandung
Metropolitan in West Java Province, Indonesia. The Cisangkuy river has played
a key role in supplying bulk water for Bandung region. However, the river basin
has been suffering from serious water scarcity, river pollution, and flood damage
due to rapid increase in population and deforestation in the upsiream area
Furthermore, poor water facilities operation capacity with fragmented water
management povernance is deteriorating conflict among stakeholders in water
resources management. In order to overcome these complex and complicated
water management challenges in the region, Innovative approaches for optimal and
effective basin water management are urgently required. As part of these efforts, a
cooperative research project between Indonesia and Korea has recently initiated to
develop smart water management system in the Cisangkuy river basin. This paper
introduces the main concept and appreach of smart water management system
development for coordinated and multiple water facilities (dams, weirs and power
plants ete.) operation. The developing basin water management technology will
contribute not only for securing additional water through the implementation of
non-structural measures but also for promoeting collaboration for integrated basin
water management among relevant organizations and stakeholders,

Keywords: coordinated operation, ['WRM, non-structural measures, smart water
management, water budget analysis
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Introduction

Numerical Model
Cisangkuy Basin
Model Construction

Calibration of MODSIM model

Evaluation of improving the operation efficiency

Analysis considering new Cikalong dam

Conclusion and Recommendation
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VI 2017 Seminar Updating Guide Line For Integrated Cisangkuy
Water Infra System Operation

() S&XI: AZUIAIOF BFSAl, PusAir

() 29Xt @ 2017.8.1

() ST DS SAE, 0182 &, 2EHY 0lAH, ARE AF

O MAR0 |9 XsE S22 AIAE g

* Topic: Set up scenarios for water budget analysis with the ModSim
* Contents: Detailed explanation for the calibration and scenarios of ModSim model
for the Cisangkuy basin

* Scenarios

1) Assessment of operational efficiency for the existing hydropower reservoirs system
2) Water supply plan of new Santosa dam

3) Review on the reservoir storage volume considering sediment inflow
4) Water budget analysis considering Cikalong dam construction

5) Construction of operation rule for water supply plan considering the drought

'Y JOINT SEMINAR
AY \ViTH STAKEHOLDER
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20183 Resume Joint Workshop For Smart Water Management
System in Cisangkuy River Basin

VIII

Mason Pine Hotel, Kota Baru Parahyangan, West Bandung Local
Government

Experimental Station for Research and Development of Hidrology an Water
System - Research Centre for Water Resources Development. Ministry of
Publics Work and Housing Indonesia

—

“Joint Workshop for Smart Water Management System in Cisangkuy River Basin” was
held in coorporation between Puslitbang Sumber Daya Air (Research Centre for Water
Resources Development, RCWRD) Ministry of Publics Work and Housing Indonesia and
Yooshin Engineering Corporation Korea.

2. The "Joint Workshop for Smart Water Management System in Cisangkuy River Basin"
activity was attended by various stakeholders in the Citarum Basin. Those are : BBWS
(RBO) Citarum, PT Indonesia Power, PSDA West Java Service, Tirtawening PDAM (Drinking
Water Company) Bandung City, PDAM Tirta Raharja Bandung Regency, Bandung PUPR
Service Office, Food Crops and Horticulture Agency West Java, Functional Researcher of
RCWRD , Program and Evaluation Division in RCWRD, Prof. Iwan Kridasantausa
Hadihardaja, Phd (Institute Technology of Bandung) and Yooshin Engineering Corporation
Korea.

3. Joint Workshop for SWM System in Cisangkuy River Basin was divided into 2 sessions.
First session was explaining Smart Water Management System, Development and Operation
in Cisangkuy Watershed held by Korean Team. Second Session was talking discussion for
task and responsibility of all stakeholders in order to formulate developing of Smart Water
Management Guidelines and its application.

4. Dr. Ick Hwan Ko from Yooshin Engineering Corporation begins with a short presentation
In first session. Dr. Ko explained that the main problem in Bandung area is effect of
increasing Bandung’s population to the management of clean water. It makes a huge deficit
water (about 450 million
m®in2010). Toreducetheimpactofthismatter,SmartWaterManagement(SWM)isestablished.Inordertof
ormawell-builtSWMmodel,itisnecessarytoliststheuserswhoutilizeof water resources in Cisangkuy
watershed. Then it is necessary to conduct meetings between user agencies as a means of
sharing information on water requirements, water building data and operating patterns used
so far. With the collaboration of each government stakeholder, it is expected that the use
of water resources in Cisangkuy watershed be used optimally and minimaze conflict of
interest between stakeholders’. After giving an explanation on the concept of Smart Water
Management, Dr. Ko dan Yo Jin Kim demonstrated Early Warning System program in the
Citarum Basin and Modsim DSS. The program is integrated with real time hydrological
information, so the results could be known at the time. This model gives stakeholders
much benefit because it can anticipate water shortages.

5. In second session, Mirwan Rofiq Ginanjar, ST, MPSDA from Water Resources Research
and Development Team presented how necessary to know several things concerning water
requirements, the way of operation during this time, the task and function of the manager,
the inventory of water structures and irrigation networks, resource management constraints
in each water user's management stakeholder in the watershed Cisangkuy and priority of
water use. He also explained the need of making draft of Smart Water Management
System Coordination Guideline in the Cisangkuy River Basin.
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6. Irfan Sudono Head of Experimental Station for R&D Hydrology and water system in the
last meeting coordinate a discussion to determine points that should be listed in order to
support the draft guidelines for all stakeholders such as tasks and functions of each
stakeholder that manages water in the Cisangkuy watershed, the utilization of water for
each stakeholder, infrastructures that be owned and O&M by each stakeholder and the
constraints in its management. The points are then made into a list activiteas to be sent to
each stakeholder. For effective communication, the stakeholders were agreed to make a
discussion group through the application Whatsapp.

Appendice 1: Meeting Invitation

KEMENTERIAN PEKERJAAN UMUM
BADAN PENELITIAN DAN PENGENBANGAN

PUSAT PENELITIAN DAN FEHGEHHHMH SUMBER DAYAAIR

dniae M. Jesrde YD, Dendang AR08, Talm (022D DORYOND 2SBA0ED JEBCANG_ FAbeas
Fabn (021 2500100 . PO Bou M4 L-mnil punal@oenaie-pe go.od NI (rean Pabiii-Fa. gt

Bandung, 27 Apnil 2018

Nomor UM ClL.06 - Lan /234
Lampiran : 2 {dua) Lembar

Kepada Yih,
Terlampir

Penhal Jomw Workshop for Smart Water Management System [In Cisanghiy River Baxin

Schubungan dergan pelaksansan kegiatan Penelitian dan Pengembangan di DIPA Pusat
Libang Sumber Daya Air dengan judul Smart Waier Mamagement Syatem In Cisamghuy
Krver Basin dan kedatangan tm Yoostun Engincering Corporation Korea. Bersama i kami
berencana mengadakan Jomt Workthop untuk mendapatkan masukkan dan stakeholder
terkait kegiatan terebut, dengan acara terlamper Adapun kegiatan ini akan dilaksanakan pada

Hari'Tanggal Rabu /9 Mei 2018

Waktu 09 00 5. d Selesm

Tempat Mason Pine Hotel, Jalan Raya Parahyangan KM. 1.8 Kota Baru
Parahyangan, Kabupaten Bandung Barat

Kami berharap Bapak/Tbu dapat menghadiri scara tersebut di atas. Bila ada sesuatu vang
kurang jelas dam konfirmasi dipersilahkan untuk menghubung Mirwan Rofiq Ginanjar,
ST MPSDA (0B1320601566). Ats perhatian dan kerjasamanya kami ucapkan ternima kasih

Kepala - Lithang Sumber Daya A

Tembusan: Kepada Yith

. Kepala Balm Lithang Hidrologi dan Tata Air
2. Arsip

{; Pentajam Steategd (iptakan Taseasi
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KEHEHTERIAH PEEEHJAAH UMUM
ENE DAN PENGEMBANGAN

dalgs 1+ W Jesads TH), Bendeag J0008, Telp (831) J597000. FRR4000. JORIASA. JRCOEET
Fabn. (033) 2000080 . PO BeaBdt  E-mal -u“.-ny:-"- e il Newe pasali-pe. g i

Daftar Undangan Joinr Workshop for Smart Water Management System In (oanghuy River
Basin:

Kepada Yih

Kepala BEWS Citarum (2 orang)

General Manager PT Indonesia Power (UP Saguling) (2 orang)

Kepala Dinas PSDA Jawa Barat (2 orang)

Kepala PDAM Titawening Kota Bandung (2 orang)

Kepala Dinas Tanaman Pangan dan Horukultura Provinsi Jawa Barat (2 orang)
Kepala Dinas PUPR Kabupaten Bandung (2 orang)

Kepala PDAM Tirta Raharja Kabupaten Bandung (2 orang)

Kepala Bidang Program dan Evaluasi (2 orang)

Fungsional Penclits Balai Lithang Hidrologi dan Tata Air (10 orang)

Kepala Balai Litbang Lingkungan Keairan (1 orang)

11 Kepala Balsi Litbang Hidraulika dan Geoteknik Keairan (| orang)

12 Prof Ir. Iwvan Kndasantsusa Hadihardaja, Ph. D

13. Prof Robertus Wahyudi Triweko, Ph D

14 Yooshin Engineenng Corporation Korea (6 orang)

L I
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DAFTAR HADIR

KEMENTERIANPEKERJAANUMUM
BADANPENELITIANDANPENGEMBANGAN

PUSAT PENELITIAN DAN PENGEMBANGAN SUMBER DAYA AIR

H. Jusnan 793, Bandunmg 40035, Talp. (022) ZSQ10C8Y, 2504083, 2001884, 2800807
Faks. (022) 2500183, PO Bex 841, E-mail: pesai@puanir-pu.go.id, Hitp:/wew. pusalr-pu.go.id

Agenda : Joint Workshop for Smart Water Management System In Cisongkuy River Bosin

Tempat : Mason Pine Hotel, Jalan Raya Parahyangan KM. 1.8 Kota Baru Parahyangan, Kabupaten
Bandung Barat

Tanggal :Rabu /9 Mei 2018
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KEMENTERIANPEKERJAANUMUM
BADANPENELITIANDANPENGEMBANGAN

PUSAT PENELITIAN DAN PENGEMBANGAN SUMBER DAYA AIR

Jalan i, H. Juands 193, Bandung 40138, Talp. (023) 25071082, 2604083, 25015584, REC050T
Faka, (022§ 2600100, PO Bon 841, E-mail: pasat@pusnir-pu.go.id, Mitp:/lwww. pusalr-pe.go.id

- 225 -

1 Dined o~ BATE A i
[
¥ Mﬁf Guprdha, | B /P& | 08lrsai36e/2 % :
¢r | & wlﬂ_?fq_hutiﬂﬂ Doag Pupine ““‘fﬂ-wF-@]ﬁhm-fm i
2l | Ruryorus Mw TR h_go--"{'p.._.% ‘ gfn
2a| Biwa ©- g 852373 740,
25| Blo Pradwis Dis IDA [sbe 0G(%ac000 2
‘2"? SR A A L /‘;.‘;.écfr' #mq?aa:ﬁhﬁ‘ffp‘ %
A= | /[WAN K | TB odu22%2923 \_3—_%
26 | Hervyelio ;:n_:::-.g foa s goles (2 greail. e m
| Rvers Wagmiae Balas LT 085720 400054 éﬂ
19 | St Irdrowpna BL HiTa 085615 3 L0 W
¥ | Mirwan R gf:_ﬁw 2 | o®3zafoishd | ~ AL






i C al 3 =
N 4 2 35 2Mxz 9 23 20} 7|0
1. B8 @A x
™ & 5 E 43 x| 2 = d T (%) W
100% EZoleE 1247
Hlole| EXslS 00% oI H
(2 EX| 90%) / & Hlo|E{Er= 12474
A[AE A
o0 A 7 = I 7 OA
1R AT QAL HiEE 190/ SIS (277 71Se)
(ZEX| 90%) /| QIAT|=27H 71=22)
100%
SHX|EM | ALLR]R etMdE Al 42l 52
=TK| [ (=8 570 L2 =
100%
DB &= DB7Hetek=/DB AAsk=
= (2Ex| 90%)
AAE T2 EEQ]
7t
100%
AT s T T |s/8AP s
= (2Ex| 90%)
; Al 24
(e} (=Je} —alo fe)
o474 2 7ol=ztel 100% ESI——
7o|=2lel =M T 23| 90%
fol=2} (S7X| 90%) S A | R A
DB Zzujelg
) 100% _
DB M&tz (=8| 95%) (Raw data / DBHEt E|0|&
=X %
xj=s 23| / DB 2| gt H|mw)
O|ARE™X| R
NES=
_ 95% 7ls HIAE
3REE 7ls Hete )
(2FX| 90%) (Fls zk= ofF, oll2ig A 3)
oiled &n A edan o 7|EME /% dlm A
(2FX| 10%)
- 227 -




2.

7}.

o

od EoF V9=
AL HA 9 2EA

Az AL AL F99) Ju B wel, BA5A AHe, 0271EW A L23
F49 A7E, AEHoE 2ol go, B AAIMNE BASE §5FF o

T 288 AEES 4 dAeDd € F A= Vles Y

MEHo s @d 5345 7H Al AEE(H 2 2 a5y 2, AsF )& By F5
How g&alr] 93 5% vy AEE &9y Ves AT

Gt Il SR @S daste Aol FAJ] V1€ Aok €Y E AT HACIM=
ol AN =7t ERES ARE dAste MES FAd Hz2Ys £F45 ek,
olE T A=A el A7 MNES FEE T

ICTE 7IWte = & gdste §raad-vus v AdE dAED 72 AddeEx:
M 27 SAZ, 7Ied AFdS FEste 228 ARFF FEolde RS 245
Fsk= Aol 71 A e Rt AEAES 7H

AA A3 vlaske] Hokg Sl B4 9GS =017 As Tl 3 IT9ES 28
sto Z7PE Bted =dY Asd Vles FE5 It Ao FFE SR

AT A dE7F 2F WMENZ &85 T3 A 54S B3 &5 E +AeHd A
Ao 71 3 AR T/ R 9 @ AA 75, 9 W 28" 7189 osuA 2Es
AR AL A DA 2T S

CIZLAIOF M5 =TI Al2| XISH 07|38 &=
= El &0 7iee| WY A3

-III

Ch=t 5171 ¢t

2| 7|= Jjet

B =
oI Ao} = 2|
Al ZIEe| 5y

ZUAlo} I35

R e Al

x}l=o ="'I- X %H

& et

- AXISl 20 U BE 7|2E ~AEMAOE B FE o] | |32 B HLAR O
i BE Kool 8 £5 2A o £, 87, XNAAENYE
MEZOM FEota 210 & ZAE 2B EI7|AFY(SPAM in HoMaHz AH
20| olz{s Balndum_:j]lE 8 = =

- & X|7 (20049 Water Law)

coE Ol Qs g2 £ M 2 g0 Map 2Z gl T

AriTte| G 8 ¢ K& H g 8% N%7hsela 28N
TI=e] A TI=0f LS 28 o2 ApQloj ktojE & Ql= ol 212|12 9|3t Eg4AY
nEgE o HElE HIS FH 3

- 228 -



g aFAE 47 SedE
(1) %3 Jd=
o ARTe AFETOIAY BF o FA AN D pa) BoplNe e AAW A%
2 wgow AxdAcl Ao e REF J1& AL L o|Aw 9 P
)% FF U Brel /1% A nASsst Y F2, A FAANLN Y B

A7 W E

o}

o B ZWelA Juel FHe g Vo] Hi Ageln, 53 o4 PRI FHs]
B8] g BAAG FHe o Belo BEs AW uha

o UUE F L 2ASE Ashe] 4 FYNLEBS FF 298t e ge sl me
o, fewd SUGA 4 2ASS MY FHOE BBAINE TAS ANFOEH ol
#Ae NAFHL AF

o ASF FYANAR YT FH AANLIL Ba) FFEE AH AFAH wE FaVF 3
B Aol @ §53F BAS A2

o B4F @RS BUHY ¥ 5 YT A5H9 #e AAS FHIOLA FaYne o
43y BRYES AY ATHE §53F L NP RFS Ao B} A

(2) AtBBA A 7=

o RIEulAjo} 2k #eE T F7FHR] FFo] 7 wet 2008HW o] HbE A
FRISANA &8s F= A By ARlart 7hsdld Aes ddd

o T B AW, 79 =3 7 VIeAEY 9F FIE T A= N Aot I A o}
TEAFFUE =238 A4 SH 5 7HAH, HIZRAA AAE a9 7Y

o THAN EAS T FHAA AEE B FAY 9 Weke AAFeRA AHlgeR Y
T ERS ZAE si4sta, A Aol AgHoln dHd FEFS Tl AATA
7]

o LAEEIE T = AN E Bl Lade= HE&S distd wAE @A Th&stE ¢
g AEA EFQ ST g

o FFAN &rETE 2 HF +IE Tl A H =7 =5 A (Water Welfareness) 7} S
Ha 7€ 943" a9 #E AAdoA HAste HESS Yo A AE A £
g H-§& Azt

o Asdtd EdY 7ES T FEANRL T HIAEGFEo] Y A A& HEd F
o F7FAQ A @S WAG F A Hol IRl A HIES ¥E F US

o A AmdlAel FRAAM WE EFF ZAE A7 Hg F7F d R 5 Az )
S 3 X&EFHoE ik FYa U

- F8 FAUGS 4, AF, w9 Bobd AFH e, F2 FxAQ e F 4d

— “MASTER PLAN DEVELOPMENT WATER SUPPLY SYSTEM METROPOLITAN REGIONAL
BANDUNG(Penyusunan Rencana Induk Sistem Penyediaan Air Minum Regional Metropolitan
Bandung, 2010. 12)” Z2AEd| waw 20263 7|F A5+E FAAZY @A 7 (NPV)

oF 225099 o2& Ao E FEAH

A7 HEom FF= lzet 82 5%
7102 oF 230991(28009] Rp)e] &7} A

olN

ANANE AoE ARG W, 284 A

|
s FHI rlr

o=

- 229 -



NPV &7}t
.|
CHA| CH A AL4H|(Rp) NPV (71ax2A))
1
(2011) South bandung 1,264,934,955,900 838,781,201,032 =
2 South bandung
3,597,910,200,859 2,002,989,581,861 280,044,989,136
(2016) Ease-West bandung
3 South bandung
1,212,638,858,074 2,686,703,379,766 194,967,111,892
(2021) Ease-West bandung
4 South bandung
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(2026) Ease-West bandung
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T3 AxEvAof FFAGF(MPWH) = & A t3AFS £gste A 90 dig
2 AKX #g A)~E (Water Information Management System, WIMS) F= A} LS F32 0
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o Citarum WIMS T3 AMYG2 JA=UAof EHE A E fgt £F FREFS 75317 g
Ao zA B AFHAE Fdste Tt AFY vl Z83 Ve XY AT

<Citarum WIMS += A} 718>

» Title: Advanced water information management system and institutional capacity building of

RBO in CRB

* Objectives:

— Development, implementation and transfer of a comprehensive Water Information
Management System (WIMS) as a standard platform

— Improving a) monitoring and forecasting capabilities, b) software and hardware infrastructure
for water resources management and c) institutional capacity building of RBO and related
agencies

Target area: Citarum river basin

Duration: 24 months (2020—-2022)

Budget: 5 million USD

Implementing/executing organization: MPWH / BBWSC
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1. IBM Intelligent Water Solution

o IBM provides Intelligent Water Solutions for governments, utilities, businesses and
organizations to address water issues such as loss, leaks and aging infrastructure.

o The Solutions are designed to enhance infrastructure visibility to deliver an advanced level
of situational awareness, event and incident management, informed decision—making and
stakeholder collaboration.

o This software uses advanced data management, visualization, correlation and collaboration
technologies to transform the vast amounts of disparate data received from various devices
(including metering systems), assets, systems and stakeholder into actionable information
that can guide executive and operational decision—making.

o The concept of smart water management of IBM has three features as shown in the
Figure.

O The characteristics of Intelligent Water solutions include:

— Intelligent Operations for Water Component, which provides extensive visibility and
situational awareness water operations. This helps improve decision—making, enhance
efficiency and reduce risk.

— Water Efficiency Analytic Component, which helps mitigate non—revenue water through
optimization and prediction.

— Turn data from smart meters into opportunities for decision making.

— Deliver insights from big data and smart devices to help operators improve irrigation,

flood management and sewer overflows.

— Take advantage of flexible deployment options by offering multiple deployment models.

# -.6.-

NSTRUMENTED INTERCONNECTED INTELLIGENT

We now have the abilit People, systems and We can respond to changes

to measure, sense ancr objects can communicate quickly and accurately,

see the exact condition and interact with each and get better results

of practically everything. other in entirely new ways. by predicting and optimizing
for future events.

<Concept of smart water management of IBM>

o Also they say that Information Technology (IT) enables Smarter Water Management as

shown below Figure.

— Sensing and monitoring of physical infrastructure, integrated with proactive asset
management

— Steaming data systems for critical operations, enabling rapid, real—time decision making

— IT infrastructure to manage information across multiple water organization & constituents,
enabling system—level decisions

— Advanced analytics with predictive capability and modeled decision support

— All enabling more efficient operations and providing decision support capability
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Water Sources

Rivers and lakes
Historical
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Analytics

Optimized Leakage Reduction
Optimized Electrical Power
Optimal Water Blending
Proactive Water Maintenance

Underground
water

Collection
e ;

Desalination

: l
R i
Purification plant Asset Management with QoS Extension
pa Water
.2 sensors and ﬁ ﬁ

| B
& meters Water QoS
Network Design Specification

<Integrated View of Intelligent Water Management (http://www.ibm.com/smarterplanet)>

2

. Intelligent Water System of Hitachi

Hitachi has been contributed to water and environmental management for services and
mechanical, electrical equipment, IT (information technology), and monitoring and control.
To secure solutions for water management, Hitachi proposes the “intelligent water
system” concept. The concept seeks to make smart use of water for people and the
natural environment, both by making individual technologies smarter in fields such as water
treatment, IT, and monitoring and control as well as by combining these into the systems
to optimize the overall operation at a city or regional level.

To this end, Hitachi aims to implement system based on a platform of “water cycle
traceability” that utilizes ICT (information and communication technology) to monitor the
status of water quality, water quantity, and environmental factors and treats water
resource management as a flow of both water and information.

The “intelligent water system” concept utilizes water cycle traceability to achieve healthy
water resources and implement water use management systems that exhibit “harmony,”

“sustainability,” and “self—reliance” as displayed in the below Figure.

Intelligent water system

Water use that achieves harmony between households,

Harmony industrial activity, and the natural environment

A safe and reliable water cycle and
Sustainability sustainable water services

Contributing to a low-carbon society through
Self-reliance  (o1¢ reliance in energy and the water cycle

Water cycle traceability

<Intelligent water system concept of Hitachi>
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