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< SUMMARY >

Purpose &
Contents

o Final goal

— Development of Cloud computing based Water Risk Management System for East Asian
Country to minimize flood damage.

O Detailed targets

— Development of water disaster information management system through integration of
water disaster DB scattered among related organizations and establishment of consistent
information management system.

— Flood analysis (calculation of discharge amount of rainfall and reservoir) Development of
cloud-based water disaster information analysis system for optimum operation of facilities
through localization of engines.

— Establish guidelines for optimal linkage between disaster prevention facilities located in
the watershed

Results

O Research content by year

— 1st Year: This research theme is about to be promoted over 3 years. The target of this
research theme is the overseas area, as it is indispensable for collaborative research with
overseas research institutes, the current situation of water disaster management through
field survey and analysis of problems Present the design and construction method of the
disaster management system to the research results of the first year.

- 2nd Year: Establish customized water disaster management measures (structure /
unstructured) and measures through formulation of scenarios for the management of water
disaster management facilities, develop integrated DB and cloud—-based water disaster
management system.

— 3rd Year: We are planning to verify the applicability of water disaster management
system constructed through field test and test operation and present a proposal for
expansion in other regions of Southeast Asia

o Final product

- Cloud water disaster management system (integrated DB and information management
system + information analysis system)

— Guidelines for optimal coordinated operation of water disaster management facilities
(guidelines)

Expected
Contribution

O Technological Expected Achievements

- Thanks to the local application of domestic water management technology, we will
contribute to the spread of overseas expansion and effectively expect to enter the market
of developed world IWRM (Integrated Water Resources Management) technology in
Southeast Asia.

— Watershed management, by utilizing rational management techniques to integrate and operate each
repair facility, it is utilized as a decision support tool between interests.

— Intelligent Integrated Water management is not introduced in urban areas in Southeast Asia,
expecting to respond agile and effective when disaster—related emergency occurs.

O Social and economic spillover effects

— Based on domestic technologies and know—how, we will supply regional optimized water
disaster management system, and promote the development of international awareness of
K-water and the development of new overseas market with small and medium company in
the domestic water sector Secure a bridgehead of expansion of cooperation in integrated
water management project.

— With the introduction of advanced water management technology, it is possible to prepare a
foundation on which emergency response can be made promptly in case of water disaster (flood,
drought, water quality accident etc), to prevent additional water pollution, We expect to
immediately reduce water management costs.

Keywords

Water Risk Customized . Cloud Developing
Flood analysis .
Management Technology Computing Country
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[Past Flood Events in Jakarta City]
Source : Joint cooperation program — Flood earning warning system (2013)
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Water distribution control system
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Smart water

emart traffic SEmart products
Use real-time traffic Apply monitoring

Embed intelligence

Smart energy
Optimize grid

performance; automate,
monitor and control
energy flow, prevent
outages, restore
outages faster and
allow consumers (o
manage energy usage.

v

Enargy ¢ % ™
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CO2 emissions water, as well as

while positively
influencing related ﬁgﬁﬁi;ﬂ”ﬂ i
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Pubie
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friendly.
.] Foasil fuel
aviation - - GO
Carbaon
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energy : .- Smart
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mators ARomoths
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Smart Combined Sower
Overflows: Efficient
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through intelligent
management systems.
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Smart Ultrapure
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SENSOS CAN ensure
i high water guality
and monitor
canditions in the
systam
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Smart Water Supply
Management: Water -
resources and
environment can be

Smart Irrigation
and Agriculture:
Commercial uses of
,- ‘water can be
oplimised to ensure
sustainable use.
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Smart Wastewaler
Management Wastewater
can be managed o monitor
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... Smart Water Distribution
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and quality

Seance. BeehugeT Lom

monitored to optimise
distribution and assel
management

scusre prermormetn £ £ a

= SWM DJl=(Hauser, 2012) ]

j
[a—

i)l

o
PN

[= 241
loT(Internet of things)2l &2
AL E s 3 S Cf

o o=
kel sSwM2 =el=zt

Ho

15)

#| 520l

Ch 22tfE=

1)

Hl
N
[> nE

gy

o

o

0

02 H 44 X
4o
il

N
—
N
—

A, HEZS 7lctz20 el 2 M Sst

IS Mula MEto| ofs) wH PRl

L U A o R
Kl

o r|0

i
[
ru
jo

al
=

Hl
N
- M

L=
201249 SSAMH|A Mty
CH2h AMH[2 T}
0|8 ®Heold &

« BEME|2 H

olo

|
qg =4

FXlst,
Et2 7 (Uncle Sam's List)&
Ab
bS]

— o

SSAMHA H B0l
[m] —

tS0] 0| &7|2te

—

HEX e
. . H|SH
2 (Federal Information Technology Shared
Service Strategy) : MH|A SZEZO| w2l 3EHAH H2 dalS
ofAHsto], 7|& 7 A7 Mo| M, ZEE2IRE HI0o| 4
QHIMOo|T Bfo| AIBEE= MH|AE Aoz M MEt
o M REH 2= HEYIE 2t Z LIE #+F5t=
2leE Z2NE’ 27
- 10 =ZFA A@Ql d= HWoof| 5, 2tHA=

cH

mju

EU

® fyo=

_18_



=7t e ¢ 2o AlARE
H 227+
o | ® SEIRER HEAAY Salxoksl T (X WARK chA) AL‘EI EOE;E}
— = = — = = 2 —_ —
- o o2 I ¥Y S A8l elzZat DEstoll F2teE B8 I |
_|__|_2|'
3 o HEAMEIA
o ASXlolZ| eME BF Mulx MBI HRY A PouIE | 1
— - ~ 2 =2,
Hotz= HIS flsl 95 M8 Ze2tE 75 Zglec
o Z2RCAEE FEsS 9F UE XNYUS 53 7Y 7 ;u;—
® ‘Government ICT Strategy' 307H Z2HMEo| Z2tf= ZeH'11
3 . . ‘ | mexawe
TR e 20124 28 F2APE Mulx Fopiel ‘Zakes so AAEs | T
5 siLtz, ZH BXIF AL JHsd B2IRE Mujat HEZZ | T 70
FHEt2a HEl2 2EoiFE Au|a
o =t xtelel clo[efMEl Mefrt Z3Hlo[He| 22I2E A
A Mzhg 93t Zetes M2t £3
- YA Stream3= HE% =S AASHHM Z2fE M| x| 5 Kl
% slazeol Mgl e HYEMel S H2 A= asx 28
« YR Z2iec =9l HAe BE SFIH S| Tl =T e
Ol2=T QU 7|2 Mu|A ofF|HX & L Bobx
TaelgIE lEeR

3) 22 == PC, PDA, AOIEE F CISH S| E 0|3510]1 AFEALE0| ICT Atgl2 Ee e of of
Ct AF22E T2 QU S S5 AMH|A HEH(As a Service)2 0|25t A2 ICTEO0(S| MZ22
meiciglez 4t

4) MH|A SZ K= 7HatEL 7| =2 235101 E24HE ICTANY 2 S&6t0] =&t =1 st Xt &5
MH|AE MB35t AMBAb= QlE{dof H&e = U= chst I E 0| 85101 XM EHstn A=
ICTMH|AE 0|8 sh= ZWo| §F

= A ek
_‘?'_A 4 T E| = = o LHI ALO = FHIZTE]| k=1
sl HEE o i AFH F=x At e IZ|EJF elHUlMel 2E ARE A
. . o JIAStEl AFE At A 2 ALSsSt= gHH, SE= AR}

(Grid Compuing) = a0 ZHEE xeS 2R

SElg[El H=g

TEEE BFY g ng wa s o LESI o HW 2IFo RYUS 2

(Utility Compuing)

My 7|2t HEE] e Mu{ Z|dHtel X 2|7} O|F X|oy AIZXI=

i 7|8t ZHF/E e ClOjEf 2 S2SWE of ‘HI_li_lF_l:JHPoP;

(Server Based oau selz o8 oA &Y HMelste gtH, Z2ke
Compuing) Ate < =< EE S| E XY B8 JIs

HESIT3 H=Egl o0 LHEST HIZEIS AL2XI=0|A] OO

-” ‘I"-I OTT o PY E‘”OIE'I ,E}cl %%SW% Ol‘ -”ET-I_ _El'l_I'O Ol'ol_}'ﬁ I-I _l |
(Network oan Helz o HE MzlstH E2f== Me{7F M2l

. I =& _
Compuing) e = © =3 m=
(22t otE ARFE 78 MH[A H| 1]

5) ol2{3t Mu|ALS o|Mol £ 12| =(Grid), ASP/SaaS, SE2IEl ZEE (Utility Computimg), A 7|
B AFE(SBC) 2 ME2c2 EMX|TE Sl ZFE2 [E2]dMHME CtE2 AFEH7|EE M|
Aoto| Xo|™ME z1 JHAEHVirualization) 7|1t ZE S ARAUAE JHX| 0 A7 RAF AFE N
HE2 ZZsto] Flelsts HElZ2 2N

_19_



ot

2

|

=

PN N

(=}

o=
o

o A=
® LCl2| A}

Jjo
00

1ol

ICT AHad

il
N

Kl
N

F

i 2t 2|

Z0|

=X

Hole &

al
=<

J0ll AlAE

Z
23

O

ﬂ.
T W
[T
-
.m__.o = M L__u
3l b S
ul m
il 0 gro oK
= = T K
o o o XU
WO W
< " &
oF PV
1.1 8
) =
o o
= [=4
n4
Kio
U] L]
-
Bl
<
__Aﬂ
O | O B OO
i+
Bl
- N|oo < |w ©o|~N©o|o®
— — — — — — — — —
oc o o o o oc o o o
F |l F|lF F|F =|F
il d| — —
it = = =
|_._E N |
o o
0 o0 30
< =
<

<u

R i
w ol | o
oF 21 | o =
Wom| T x| w
20 | TH o | ok
= A
0 21 g | S
B o | 0 |~
Al H® i nill
< o SR om0y g
R RO= o oL | % 2 o
e = | % " o
< | e
L =
m KSR
Fx =
I | = T E
| IOF oK M_m M=._
[e] K —
< | B Z
0 oo | B )
o ||
= | <k 0
- lo 3
W._ N~ N~
1 |4
<
X0 | % H
<fu | wo T T =
N | % 2l 7
H < < ﬁo
T K
Ir = o
o il L w
—_ —, — K
= il m._ ol | o ul 20
0 AR 2 X
Ko T | s x| BRNK
& = o
] o

_20_




M3, APTHHE ¥ M

1. =

(1) bR g
Qlm Ao} A7bzersh uhEA oz 417

s 5~50me] Huhgh x| G0 7 of 40% o]ito] Hit

o WAFAL

o ArtzErs
o Wt Ao e 11~1%0] $7)o] AR m, e 7|7l

b
e
o
N
_>|i
Sl
.

A7 2 e

“PalauBat
Indonesjia

1) 17 $=4F
o A7t2E} MPWHelA F A+

el A 2glel st dwdstar

[2017.07, A7} 2 €} 1% Workshop]

_21_



o Agz7|e A G E HA e Pesanggrahant > A4 08 F&, Y Fo HrtE

FA s A A 7 glE. whebA] WRMSS E8l 4] #loste

& Ao ® 3 (FF FoE Fd Kukut A& F713H)

rlr
B
2
=
=
>
o3
O
d
X
il
o
L
2
30
o

o x| Al zE A5

e

2] A 2

o
4
X

o JRge o dAzeA g Ai®e FAfAE LS FEWSZ WA A

ol AA A FAE WA =el ok

o whuAo] obd A7|Hel Weol Wag

o WRMS WEFel= 29 2 7€} o] Seo] L83t

2) 27 ) 3AF

o A7bwts] B9 AR} £AARE Fobvl 4skn] tjabdedo] Ae Aol thA A st

B 2" that ASL Q8 (P E Ed Batamo & A DS F7}s7E 3

3) 37 H2AF

© 2019.04 vt <S #Zst= MPWH Absb7| 3 oAt A shod upebx| ol i s % £
ATIA FRAAH

o Algt A AAAAH 2702 AAA R

o £FE 2lg Back Water 93 7| x4}

o F dei7k g Ao st A Al EA U B &5 A e A A HA He

_22_



4) 47 $j3Ak
0 2019.12 oA HA A, A28 ANE 5 T ATAEAH T

o A A A W 9 BEE WF A L FEEA Y 2% D A2y A

o

[2019.12, 4™ Workshop]

(2) SX|Z=A}
1) 2017.05 A7}=E} A2 Pesanggrahan #+ &z %= A}

o &z MPWHE&} 4673 o F&2 5 A2} &7 Tanah Kusir FHSAAH 24

[2017.05,Pesanggrahan 1% #A R A}
2) 2017.07 A7}=EF AR Kurukutsred A=A}
o Krukut Margasatwa THSAAAH Z=AZE I HHA FHAE AFE%Fo]™ Tanah Kusir

THSEREAAS FAE A

[2017.07 Kurkut 2™ &A= A}
— 23 —



3) 2018.08 ®}&-4 Baloi

$ol @A %A}

=
BT =

A MPWHS} 4ksl7] 3 o

o O]J-Eﬂ Al

S akel 97 Baloi S AAA £ A
A4 978} diolE 27

Cdlole Agn 755

- [2018.08 Baloi 3° @A =AM

(3) A7 #23

BEL X
7} 8

o Hler 2| 27 BeBE LT HE T

HEAEE FAL o, AN o AR
AAIZE BUEE AR AS5e] oy AR
o AFA AL glsted WiE Sekupang Al el $1AT A o w Foof Ay AR
FA5S AT 525 AAGS S
o Al 54 A
1) Z-5A AL
o A= B B4

=)

Zct9l = 0.5mm/pulse

g712] 12m)E AA sl
t}. A S

U 7} A AR AL Tiban Lama®}l Baloi A& 27)

%9

oDB AH+&

e

Yuetebs g ol atol

Azl 4 3

U5 dolHE 23T

2 PCe

_24_



(4) Ml SEEA L AAE™Y XA AH 7t
7b, Al 2" A
o B AxyAE Fd +FHE EAe] ARFAe] U FAHAAH(WRMS: Water Risk Management
System) ] T+HE A= AW ZEFEH Y A28 FHAAE &

o @A K-water®] &Fdlts 213 @ 2yt dAe 9 2 A9AR 59 dAAR

£ Fgstd FEl, AR} GISHeolHE #HElsle AR B A AE I T dolHE FASS
COFIM(s# 53 )3 Fldwav(Fe| 23 )E o] &35t WRoat HAA X

Ztool= H =AEM H MAX| @ojeal HAX| 7 AN 2 . 7 3
[ 2205 ST A 202 % H SR Zb A RS 2 }— Cloud computing based Water Risk Management Service Platform
PESES FASE R Aoy gg HE B AL
OiExZe M3 BLY¥SHIB RSEONE] ~°r%';o‘ PO oZ4Tlsl Zast Monitoring Cloud Services (Server Virtualization) User
DATA
i Flood Sewer Model Fiood o
3l I:I» Max| g ~ @XF K| QFALSH information infomation Information @
TR E EX T T W S s = e s T Fo 0 W WalerevlDATA , ,
4eAE +eaxh [ He moey TR, g n
*PFSEE g
E A T m—
Platform 3
Rainfall DATA Analysis Platform SE
(Analysis Engine: Simulation etc.) E:;"‘i ull @] g Sy
= gi= EAERA BT g2 o g
e S S s " " &
[ Hr273 a5 ]_)[ 318 E45 A ]_,[ J°-I|A}7E4’g HQTQ L—;] Real-fime analysis o 8 8 E%m
= = 3
2/ e ge FIoWDATA 98 A
S o8, i Z9S Flood analysis Database Andysis 38 o
8z D O\
v , 1
Some) 8 = [)Esva ] Information management 8
e ST = ewes 5 s
(spe= |- scenys ST S et bkl s | o, Sekks | § §
= a ata

2|2, 20, XA

[Eds EREPF 2FE] [ZE%= 7|8 WRMS +&]

o K—water®] &5olul& 93 E3e|d 7o E52 99 a9} o] Aol SAEE o] &3l
FASE o] &3 Tt ZAANE o E A S Roddsta AAULS EE5l Wires
A

o K-waterol| 4 73t ZLEHRAAB(FAS)S 7158 T ur|o} oA Hesr=E
x| glste] 714 A, FEAR 5 udstE ARES AFssta kA, |, B 5 o EA 46
The] Al e wigh theFgt 2 A AARd Ttel=ekel S AAlE] 9% #4 =& NER

o F9 2 AAE T AXNAERE FPstd T, FEAEE GISHelHE s
JurFJejA| 28 7 doleE FASS COFIM(FiX2¥)¥ Fldwav(FeE|Ed)E o &3
TAEYE, dEY ey Aot RYARE A AHCE FAISH] $E An]s FAEFCE

F7IALZ AAE o ARG A Al A AR BHAAE AF

o WAS B BB AL Aol Y Bal AEF A, AS5A Lo) £ F
Ngow o)folan FTIHoE A5Ad A4S )Y SAFET BEA AL SHES A 2H

o Q= Ao} @xle A (s AT

_25_



v, B A X EA (Data Analysis) A28 7Rt

COSFIM s = AlLp2j=2
e = e=x i = =s

(EA JEed A9 97 555

1) A|2~¥ DB % GIS#lo|o] 244

T ¥ dlolE Bt =4
S A ol A] 1
SiAE DEM 2
A= ki 3
EFY= k! 4
3 A 5
i A 6
THERL A 7
: x4 A 8
[Hlo]ls THE] [Elo]ol 72 B9]

2) AlxE 75 TE

XN
4
M
td

9] (Hydrological Simulation) 7|5 73

=] [
ﬁi lic simulation

[BAZZ HA] [2l2ef Asr 7]

_26_



oF
3n Ho
e
R}
o (
~
>
rtl
Shid
4

e £43 | EhAReE SRS | mAlE
Z2os | oF %K% S0y oft wRYE  dol

STEAAIAH (FAS]

[ =ex |
» x| Bolee »

B = O -3
H2o|A AN

®
3l
o
-
Ay

53
-
Ay
2!
N
e
Mo
o2

oA EAE 9 2ol

1) A7t2e

Jdakarta suBs:2 0 * |||l ||W|I > ||'||--

(47 stdRA x] [Kebon #+% %

_27_



(6) =Ml 2| ALzl & L Jlo|=z2tel =M
7bo A EA e e Alve e A
1) 2FFE(Krukut) 9 — A7+2E}

o Krukut #%& F2dA 3lkm, FIHAL <F 85kw=H AH A 72 3,674mm ¢

|

o B2 (Bogor) A% RatujayaolA] Bsle] S5 AFLZEfe| A AP vz o} 35

T

o A3 WEme Fa FowolAdd Karet £E0 A4Feld THFFozA Atz
<

— B2 A9 Rutujayat¥ S5 A7EELS] AE w2 (BKB) #7548 7H# 31.3km +7F

W) AFA AA A

— Krukut 7+ A 5}57oll ¢ # 3+ Karet #9] AA 432 735 CMSQl Hbd, A wpgeg 2l
Krukut 75 58 F4=+ 5049 HE 582 777 CMSEX 424843 239
800 4
Ea st ceaaane s 735 m3/s
600 - . 5962m3/s  _____ i
500 i~3507 m3/s
IE;E sl e Ciliviinig
= Zz il ’;\ZZZS m;>s\ ----- Karet gate
100 { f i\ e Krukut + Ciliwung
[ B 0 (Cumulative)
0 & o —— .
o s0 100 150
X ~, < AlZkhr)
Krukut 7 AFA AA 7’17‘]—-—(7‘“@]) AFX AAZ AF FEAFET T4

o) ez 149

4" 7.5km

Tailrace

- PR AAAH R FEo
2 7.5km A S1A s skl
o Ad o 7 A] 4L vl )

Askel Easldl Az ks

Trz 47 AE(A)



2) Az ebst 7 (Pesanggrahan river) #+<9 - A7} =€}

o Pesanggrahan 9 < F2%

FHE AP 7A 9o,

Tste] =

Fobo] Aulalz 3t

o X112 (Bogor) A] A5+ Salak Abol| A H

Cengkareng W=z 2 35
o AA FFEe 210 CMS(25W ¥lx)o|r}
CMS&E 74

) sha g A

sredml A ok 112k, o7 Ake

e of

0.27% 24 P3|

3,700mm
2 (Depok), ®ell&(Tangerang) A& AAH
AHE 2 =R Qe dAl F55E 75

(POS'PENGUMBEN)

Water level (m + PP)

— st
— o F

— ez a1

Effect (m wrt REF)

5000 10000 15000 20000 25000

Distance (m)

SRS

W) AFA ALA

Pesanggrahan ¢ A7 &3}

Underground
Detention Facility-2

A7 AT AL (AFA2)

st ¢1Asl= A7FEEF Ao W
29 Azt

- W2 AAxFHozAY FHoZ
4.0km A"  HAF= A

AR ZA FrHE ulrhE vl ofo]
Fala) Az b

Underground
Detention Facility-3

A
Outlet

Tailrace

_29_

ez A2 HAS(A)




3) vlEH(Batam)
o Batam ¢ A8 #2|E 913 tlolE 7} As] ¥53 AAHe|ng SR ytsdt AeAs

9 SRR A BEelel BAd Adele FYS HE

Tegend
WS Max WS
Ground
T Lo
e
500 1000 1500 2000 2500 3000 3500 4000
Main Channel Distance (m)
o =] = = 2~ 0
Batam #9 33 oA 9
=0 =
TAHAE AL
Tegend Tegend
WS Max WS WS Max WS
Ground Ground
o T
ROB ROE7
500 1000 1500 2000 2500 3000 3500 4000 500 1000 1500 2000 2500 3000 3500 4000
\ Main Channel Distance (m) Main Channel Distance (m)
T 24 73 SAEd A A0 29 GdEd F A9 9
A =4 F stAEA A stAEA T 3 T

) A 53

o AW AR AT Fdw 18HEE oA A&

o
_toe
-
AW A Fa 9 ARET 3 FH1 59

DAM Sei Ladi Reservoir

42 AR 9H DAM Sei Ladi Reservoir A4

_30_



1=
T8 o o
. EstEpel 7 2=
Stage 1 - Pilot Z2HE JjEe| St nRME 78RR AY 7
- zenel e
(Pilot Project) | 1. satzmalde Desion o 75
0. J|= 2¥ZEol ol Alo} SBE|A|AE D} o7
. Estepel AlAH EHIHE
- MICH| EEETE| A|AH IS 9s BAlY =3
Stage 2 - TRnNE U
1. M2cke] BUEHY o £X 7St Sn2|ME 7= ok
(Btemsiien) 2. +2XE 8 NEHE 9T AlaY MM LAY
3. 2aa|s 95t AZEYo| 7o U AMx
4. 3|0 2HS JtsH ote IS U SXB2 H2
. World Class S&=22| A|AH 2ty
Stage 3 - 22| J|a(E4E4, 2423, o) & M
- zenel e
(Completion) 1. A& (A2, 9zMo]) T2 2 7|= 7|2 nEst
2. olzUAlol 22, AIx|Ljo] ojzs m2aY 2
2) Ta 2 o AHE A AEH AA el
) e 29 75 Wl
o FAYE T F4EH LY HES 53 248 35dE vsvyY Ak
- B3 DB AT RHAA L Altele e FITEE R A2y FF
— GISSH AR AAH 2 A5AY AFBAA FEEFEEA2Y A

Data Observation
Telemetering
Wi )i
Rainfall
. )

Discharge
L . 5§ Auto

. Transmission

Water Level

CCTV Monitoring & Control

Manual

Manual
Transmission

Y

Water Level
& Discharge

g

Auto
Transmission

Monitoring & Control

f

(conﬁol Tower)

GLIER—

Integrated DB

Flood Analysis

[ I

FAS by K-water

Digital Board Warning Board

!

Broadcasting

EE TR
Wb F5 24 AN 75
o FrAAR NEES W F4
Yoz Ful s 5 A o

AR A|LF] dA EH =

7)) wheh E5el
S A7 B



dg=y BEANLE
ZES o HEgn 4y

Hds 71FE H4d

A EEAEN

A= 75 %

a

I~

o

(7) =xfs Se DB

7h A AR e

B AL i

E 35}

913 53

(o]
u

20 snunE BETIE 1Y SAUETERY gy
e T e R 24 4 BAR2 SUEY
SE0B

—

2 102 2ETI2 Y EAUE - pER B
‘B URTIE T 5998 -2us
FETET gensy v
TTIES: - of3 29 Hy 7e B8 T
X[ AR - RE UG DUER
#5/030~35m) ECERIC R

EBIL M - HEEYRA K B4 4308 200 12 4%
- 37 £4 13 -7 2% Aladol - AR oht A8

4271z BY8a 1Y TZ02: 89t HA| SR RE

- ACH7 BE4 (871589 12

SFHOCHNIF

[ sesersn
| (Fsecorg

[ |AmrsoT 7o
| |oesco

oBsTP
| |Fescoer

= [aereoT
ESNARA TR

SEHAFWCOER
Secsea (o
APESOT ()
JINSEQ FK)
PTSEQ (Fi)
FESCO )
RGNCOEF

AFFEDT
b

UMM PSR
AFPSDT
MDLTP (Fry
MELCD ()
CTCD

VARNG (FIg
FESCOD (Fi

FTEAR T deolEHelA 75 Hgl £3} DB ERD A4
v AA® A whek
o elmulAlel @A AHgA &7 1 ste] Web/GIS 7IHEe] X AlF 9l Ae] A ~H
o FF AzE AR W AP 5L et 9B 42 sue) AzEer T 9
Open GIS(GeoServer, PostGIS, OpenlLayers) % MySQL DBMS #-&
m | aes | vap windaw 70meayel!‘ Gaokxt
ubiG | WorldWind | Openscales |

Map Fish

OWS Interface

Cor Lo T 1 L Lo

S\
= e

g

_32_

Al &E ol E A




| - =

EARF2LIER

— |

v

T 4= - = !
| >23L | T ECE
QIS 29EE ER - Gmie oy ¥8 -GS EE EE
BN ECES - Hl 2, IR
- ()30min 2t S e i, thr s, by, | Bk
- Olhour 2 120, 24hm) - Hlam
- (-)2hour gt - ‘:'%‘ NM [{\D\E{ - Critical
+ 20 SHHOE - - 2= OO
+ 23 T D ddie S
- ggE - Ol
- 127 Ea
-zaaE By
[ ccvaz | T [
* GIST|E CCTVEY BS = DHENRE B = SRR NT I
+ CCTVENEH D 84 -2ENE GIS ES s MY LR IS
+ CCTVOIZ 291 HOIE B2 ey EEER

Jler@e

Az A A

+9 2820 Haz)
“
- =
Gtz T 2154 E 1
—— v suzdNzEe
= * SEIUNATY | gape g ag
. Enagmay | PA3paEes
DERSANIEE 1 cazmgmem
C LBHOE 4T | A BE
- - dnfnese || UAGReE
- WEE adznd
; NEEH
u
Jler

[AA1ZF BYEH]

gh. =As Aue] Al~F p

A& 42

Integrated Flood Information Management System
T ST

Real-time Monitoring

Real-time Board Flood Event Flood Scenarios
[ [
Table Rainfall Flood Forecasting
|
Diagram Water Level

1
Real-time Data
I

Flood Damage

Rainfal Pesanggrahan
Water Level Krukut
Flood Facility Flood Map
|
cev

[l 5778 & ]

T s
FEs s

g - e
e (I e e [ e s e s s (e

"’f_”‘l‘--"-’t‘-"-’-"-’-

[y — p— ;

T

-3




2. a7y ¥

1) ¥ 3}¢] A& o (Pesanggrahan 2 Krukut river)e] 43} Ciliwung—Cisadane 792 55
T 5 ATLEE AU F8 Aol A = FEoEA v tige 48 7 WAy
2) Ciliwung7d stAlede] H#x 7 EL. 0.8m wv] H A%+ EL. 1.90m=E w44 A7zt

3) Azkzet Aede) FAW £A% AW BE FEAF Fh e {EY Bk BE AE

Exol g ¥¥

<A A A4 A 5.4 Hkm2 cE WA xR Z7)

o« AFH}AT A Apnl== o] % -
A S e ean
T T «Ciliwung < A: 387km2 FrE 27l 1 BAES WA
3] A5A AR 3

i

i it 3& imnnn

eLidar AFE(2m>x2m) &%
20139 149 o5 A A

AR dF

. . . o, AEE AA L 72
ZHTE 4 1870 AEBEAL BF Ql=ze} l‘;v’ﬁo - i
A i T 3ES =
"/I:‘?/ljf_]'éi 1O7H .-./]‘_%-3":]-5150]1:_1:] .275?%12,:—7]?]‘ 7‘"—'_10'1 ~%—’T—°ﬂ7§£ Oé]—?“%‘ .‘}]6‘1— %—f{ﬂ]’%oé‘
¥ From DGWR & Techdwater |&d7n ggo HA3t L mx
5 T

_34_



s}

. Fa shA

ok

1) Azbzel Sl Fa 137 abH % 47) WEE) 94

=

2) B2 = 1009, sHA-2 25~50 WIEZ AlFE|o{g]l o) dAEl = 10~50d HIE o] 32 S50

Legend

13 Rivers in Jakarta

— 01 Mooksrymr

— 0 Ak T

| | — 3 Pasprgnenmbee River

| | ok gl b

| e Wyt Rt

— 5 g Flie

(7| == 07 Kbty Tieres

—  Chpirang R

— ) St i

— 0 S R

— 1 Rl e

— 3 Oty Rives

— |3 Barconyg Mt

— 4 Corgharang Drair( 108}
— & Bangr Hansd Baars{BD 1500
— 6 Culivryg Demin[1921)

= = = | T By Kansl Tmue| BT 2041)

Ciliwung—Cisadane % 3tAYE

eI S
_ I -~ FEHA | FHAR A ZT

s | e el & RAse (o) | (m)  [HARE] T2/

1 Mookevart 25.7 13.4 25 192.2

2 Angke River 499.2 98.8 25 281.6

3 Pesanggrahan River 128.4 76.3 25 237.1

4 Grogol River 68.4 39.6 25 75.3

5 Krukut River 85.0 31.4 25 163.4

6 Ciliwung River 438.3 109.0 50 557.0
A 7 Kalibaru Timur 55.2 30.9 25 72.8

8 Cipinang River 57.5 37.6 25 79.3

9 Sunter River 178.0 55.8 25 131.5

10 Buaran River 8.9 6.0 25 62.7

11 Jatikramat River 37.0 18.9 25 77.8

12 Cakung River 34.5 22.9 25 83.4

13 Blencong River 80.8 18.5 - -

14 CengkarengDrain(1981) 480.0 6.9 100 593.3
oz 15 BanjirKanal Barat(BKB, 1920) 207.0 17.2 100 699.8

16 Cakung Drain(1981) 154.8 9.8 25 159.5

17 Banjir Kanal Timur(BKT, 2011) 421.0 23.3 100 591.2

(Review Masterplan Rengendalian Banjir Dan Drainase DKI Jakarta, 2009)

_35_



o A7FEE} HHEA| At A9 oF 1,500~2,000 mmeo]aL, &A% °F 2,000~3,000

L

Kab. Karawang

:‘ - \hk._
7 SR
g7 AP o
4 l(ag,fl‘-‘umalta a

*

|| 30m

d 25m

[ 20m J " - .
. SZnjur w@n

| Rainfall Station
| 135m

7 |
Il 13m Sowt&:thﬂdHaz&rﬂﬁhppjngmmpoﬂemRepthmmerFongﬂ:ﬁipﬂ? e e kilomeires | 3
= " - N | Pt "B N A L M D il S e i RS = | d e

WIS TR ol

I 97 AT
N4 B4

TE 19 |24 |39 | 49 |54 | 69 |74 | 84 | 99 (10¢|11¥ | 129 | %t
J)e | AAIH| 265|268 | 27 |27.5(27.7|27.2|26.9|27.2(27.6| 28 |27.8|27.1|27.3

(OC) | mx|eh | 23.9 242245248 25 | 247244249 25 |25.3]25.2]24.8]24.7

A5 A | 86 |85.1|84.7|83.3|81.6(80.1(77.9(76.8|76.1|76.3|79.6|82.8]80.9

(%) JAH | 88.6 | 86.9 | 86.9 | 86 |85.8|84.5|83.3|81.2|80.6|81.1|84.4(85.9]84.6

o)z 7| A | 38 | 4.8 | 55 | 63| 6.8 | 7.0 | 7.8 | 80 | 74 | 7.0 | 54 | 47 | 6.2
(hours) | mx|e) | 35 | 44 | 50|57 |68 |69 | 75|78 |70]|66]|55]|49] 60

s |AAW| 1817151313 13]15|16 1616|1516 16
(m/s) |sAef| 17 |15 |14 12|11 1112|1415 14|13]15] 14

Zuyey A | 118 | 116 | 132 | 128 | 127 | 120 | 134 | 149 | 152 | 160 | 136 | 129 |1,600

(mm) LAY | 104 | 103 | 115 | 110 | 112 | 104 | 114 | 130 | 133 | 138 | 121 | 118 {1,400

(Rancangan Pola PSDA Cisadane—Ciliwun (6 WS), 2011)
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2012~2013 Flood Damage in Indonesia
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2) 2013 AFt=E B5 HA
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o T4 Hal

— 201349 19 179 #9 317 x A2l Manggarai (150 mm) 2 Istana(225 mm) A &el| &3

¢ A
Rainfall (Posko Piket DPU)
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— Ciliwung Lama % % West Flood Canal(BKB) & &% &4 &4 H#

- Pompa Melati BKB break  PA Manggarai
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(2) BHE - = &8 [

o Batamid> dtiA 7|FE Hd 7] 26°Cell 4] 32°C

0 HEE 73%A 96%° olE2w, $r)= 11LRE 4€9717, A7|= 54952 102

< Batam % Well EAst= A7IWF49] RS HEbH, A WA E AT

Batam

*emping

Island Batam Island Q

grnih
1l

Bulan Island

Batam A9 +% 944 XA
(http://www.techdwater.com)
7}. Batam <
1) Batam A e € Z9ag 7|F2 29 73 A2 of 150mme] 2571w ebn,

129 7} w8 oF 291mme] 7-¢ WAy

2) B¥A 7|22 520 27.3°CE 7 w2, 1%0] 26°CR AT 720 7 4+

Batam®| 7|3} 7;4-%F

19 249 39 49 54 649 79 8¢ 9% 10¥ 11¢4 124
Ht 712(°C)  26.0 26.4 26.9 27.1 273 273 269 26.9 26.8 269 265 26.0
A 71(°C) 222 224 227 23.0 234 235 231 231 23 229 227 224
23 7]&(°C) 29.8 30.5 31.1 31.3 31.3 31.1 30.8 30.7 307 30.9 30.4 297
7392 (mm)  256.0 150.0 184.0 199.0 187.0 169.0 171.0 172.0 186.0 205.0 271.0 291.0

(https://en.climate—data.org/asia/indonesia/kepulauan—riau/batam—city —4745/)
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“F kLt Altitude: 15m Climate: Af “C: 26.8 mm: 2441 mm
302 150 L 300
284 1r10: 280
266 130: 260
248 ZI.20: : 240
230 Zl.lU: : 220
212 1!)0: : 200
194 80 : : 180
176 80 160
158 70 | 140
140 60 120
122 50 100
104 40 ] [ a0
& 30 ] _ ] B : o= [ 60
68 20 : : 40
50 10 : : 20
il 02 03 04 05 06 o7 08 09 10 11 12 "
Batam®| 7%=

(https://en.climate —data.org/asia/indonesia/kepulauan—riau/batam—city —4745/)
& i
104 40
86 30
68 20
50 10 -
e oL o2 o3  ©4 05 o8  ofF o8 09 10 11 12

Batam®] 7|21# =
(https://en.climate —data.org/asia/indonesia/kepulauan—riau/batam—city —4745/)
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v}, Baloi 74

1) Baloi Aleje] &AW 79aks 20 7P A2 oF 150mme] 7F-9-7F A, 1290 714

A

e
o=

B2 oF 292mme| A%
2) AWF 7] 590 27.3°CE 7} Hom 190] 26°CE A% P71 Lo| 71 e

Baloi®| 7|&3 797

19 2% 3¢9 49 59 69 74 84 9¢ 104 114 124
it 71(°C) 26.0 264 26.8 27.1 27.3 273 269 269 268 269 265 26.0
FHA 712(°C) 22.2 224 227 23.0 234 235 231 231 230 229 227 224
3w 7)&(°C) 29.8 305 31.0 31.3 31.3 311 308 307 30.7 309 304 297
742 (mm)  257.0 150.0 184.0 199.0 187.0 169.0 171.0 172.0 187.0 205.0 272.0 292.0

(https://en.climate—data.org/asia/indonesia/kepulauan—riau/baloi—571138/)

' ‘¢ Altitude: 1dm Climate: Af Cr 26.7 mm: 2445 mm
302 1501 r 300
284 1*1{1: : 280
266 130: : 260
248 120: : 240
230 ZLlU: : 220
212 100: : 200
194 90 : : 180
176 80 ] I 160
158 70 : : 140
140 60 : : 120
122 50 : : 100
104 40 : : B0
8 0 ; : = [ 60
68 20 : : 40
50 10 : : 20
32 0 : :D
01 02 03 04 05 06 07 08 09 10 11 12

Baloid 7ty =
(https://en.climate—data.org/asia/indonesia/kepulauan—riau/baloi—571138/)
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104 40 4
B6 30 1
68 20 -
0 10
32 0

o1 oz 03 o4 05 08 07 08 03 10 11 12

Baloid] 7|1 =
(https://en.climate—data.org/asia/indonesia/kepulauan—riau/baloi—571138/

t}. Sekupang <
1) Sekupang 7+ ¢ € 79 2o 71 A2 of 152mme| 7-¢-7F WA s, 1290 71A+
Be oF 281mme] 49 A

2) B 7|22 5] 27.3°CE 7FF Eom 1™€0] 25.9°CE A% Hit7|2o] 7 v+

Sekupang®] 713 79

12 28 3¥ 49 59 642 74 8€ 9¥€ 102 11€ 124
et 712(°C) 259 26.3 26.8 271 27.3 27.1 26.8 26.8 26.8 267 264 259
A 712(°C) 22.1 223 226 23.0 234 234 230 230 229 227 226 22.3
FHa 7]2(°C) 29.8 304 31.0 31.2 31.3 309 307 30.6 30.7 30.8 30.3 29.6
ZHeF(mm) 247.0 152.0 180.0 195.0 179.0 167.0 167.0 174.0 178.0 201.0 262.0 281.0

(https://en.climate—data.org/asia/indonesia/kepulauan—riau/sekupang—48466/)
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'F kLt Altitude: 28m Climate: Af °C: 26.7 mm: 2383 mm
302 150 300
284 lle: 280
266 130: 260
248 120: 240
230 110: 220
212 100: 200
194 90 180
176 80 160
158 70 140
140 60 120
122 50 100
104 40 80
86 30 60
68 20 40
50 10 20
= ik 01 02 03 04 03 06 o7 08 08 10 11 12 ”
Sekupang? Z$a1#=
(https://en.climate—data.org/asia/indonesia/kepulauan—riau/sekupang—48466/)
a5 i
104 40 1
86 30 1
68 20
50 10
- 01 o2 o3 ©04 o5 08 07 08  o0s 10 11 12

Sekupang?] 7|21 =
(https://en.climate—data.org/asia/indonesia/kepulauan—riau/sekupang—48466/)
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3. LTFAE 24 U #HX|E=AL
(1) RTAME 24
7b1A A%
1) el= Ao} ofa A AHMPWH, A%, Atsl7|#) = shetg Bab A7 8 ubd
© 2017.05 A7F=EF MPWHel Al = A1 FHAstel]l Feh¢-= 7INEe] Fdobr|o} BEE3 &8l

He| x| gl tste] Adreta A 7] P

A

[2017.07, A7} 2 €} 15 Workshop]

2) BBWS Ciliwung—Cisadane®| Flood Early Warning System (FEWS) 47}

segel Gintiny g - - Pertajao Stategi Ceprakan Taovasi- -

[FEWS 3 x]
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3) Water Risk Management System(WRMS) T%7 & 47|
71) x| ol {A xFe] & FAL FA
o AFE7]e AR o7 A3 Pesanggrahanf+ 92 #e7to 7 $£8 =z =0 HlE
FA A AR 7 G, wEkA] WRMSS &8l 4] Alefsled = A s x| AR 7F A 5o o=
&

oe Adez

o AAIZt 9] B Aol i EYEE S A WA dE FHAHedwcte] 2

2917 Questionmaine for opesators] [2017 Questionnaire for aperators]

Qmuestionnaire for Development of Clovd Computing based Water Bisk

Mamagement Srsiom 1. What is vour task related to Sood manszement?
Edraiogical & scpmaision] ) Erdeological da mumipemesy )
’md:ﬂ-_xsaﬂd‘x-c.ﬂ( } Flood warsing’ )
e pe————
O

The garooe of dic (mesionmin & 1 chein the infoeemsing for developeme of ciood
compring tard WENSVaser Rak Moggerrs Sroes), Ths mesoeer 5 amed @

=]

What are the most important or necessary festures of WRMS(Water

gatheriog fr oeeds of wers 20d =fbcdey them & the symem desge o e Srmyme Risk Manszement Svstem)? (Flease indicate priority)
ragaarch asd davaonmar Daush Bogedl | M-ﬂ:’k\e‘m
i ’nnd—a.-'ﬂ foreyinn or alem s’ Ee-md
The project oetine & as follows Dizyoer pravession Lx\--'—m:u'm:::\:'a&\
Immesinn wace( ) I:::nf.1mm=—:'uu: )
4 Title : Developeesn of Clond compming tawd T 82k Masageeme Soome for Cramry )
Eag Azin Conmry
3. What are the most impormnt or necessary data of flood management?
i (Please indicate prm Tity)
+ Braveming asd seducing flood dame F:‘“’-‘“:ﬂ_ ,_ 3“‘! ""—"i‘:‘;‘ it
= Secar fdeen] echechgies b megard s oaegerer soore :‘;:&115 - z‘:’mﬂi ! GlEdeal }
- demge danal
throrzh RED regeanch Oeersy ’

4 Peried: 2017, 04 ~ 2015, 12 (32 svenths)

-

Have vou med the related system while performing

4 FesearchTesm : NFWEH. Loom Salntion, E-water, B 4 Solarion manszement? Then what is the mstcml])].mb'?{l’lusemtnte
priority)

Domshorae | {Wint specfic dam do yoo need? ¥

—.u.-::a_:jeﬂ:r 'hr:cur.aido o Fancsiont]

T regpomoe Smal’ _.Er"" ::m.."_ﬂ:decm
Uipar immrfaon ) _rEA:"" af mms )
* Perzom] Informmsion % Tk =fo—ses omsies = coir f gussmes ey
& - 5. Howmuodh time dnruuneed to evacuste mdpreplu flood?
NamePasisaz ‘o‘"““-' Lesxdon Tbe Ihr-3bn| ) More ton 3y )
Majas tuak 6. Do vouhave any suzzestions for improving WRAS?
Phame Xa.
E-madl
Terima Kasih
RETE L‘ CUss . e L*’ CUSS
Miniary oPutic Viode a0 i B e s
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Request Data

1 Flood response related plan establishment materials such as river basics plan and watershed general Plan
1 Dams Basin Characteristic Terran Data (&S data)

- Water resource map (sub watershed and river network map) and digital elevation map (DEM)

-Dam, water level, rainfall and warning station location information

- Status of use of rainfall and water level observing stations by management institutions (TM faclities, etc,)
1 Design specifications for dam, facllities, etc. Water resources design data
- Design inflow volume, discharge flow and reservoir management plan for flood control
- Storage capacity table according to water level

- The Spectfication of the facility in spil way (water gate size, access waterway elevation) and water level opening gate

- Other discharge facility specfications (emergency discharge pipe, power generation, etc. and discharge capacity according to water level
-External Inflow Facflity Operation Status (Inflow outside the basin)
-Water level of the water level station - Flow curve

1 Monthly water supply plan and results (domestic water, industrial water, agricultural water, etc.)
1 Hydrological data in case of major flood damage
- Current situation and frequency of flooding

-Main flood 10 excellent points by time point of thought, water level (including flow rate, water leve! - flow rate curve) and dam aperation (dam water level, inflow. Discharge amount) material
-History of Flood Damage in Flood History (Inundation Drawing, Type of Damage, Lfe.
Property Damage and Cause Analysis)

1 Alarm generation criteria and results of flood forecast alarm points

1 Storage section cross section information (HEC-RAS format) & Illuminance count survey data

[SAAE 5=

o B A9 a9l Pesanggrahan % Krukut 7 #2939 A% 27019 7} A& 49 67l e

(©]
r)v

ASORZE, QD8) 5| AU 2| amEo] AAHeiglont oleuloljo] v Bhel7}
FEroz T glon] Ax F5 WA Sl Ego] i Aiwe A

Fue R A d e HAA 7 e e HA sIFHEAE T
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KEMENTERIAN PEKERJAAN UMUM DAN PERUMAHAN RAKYAT
DIREKTORAT JENDERAL SUMBER DAYA AIR

DIREKTORAT PENGEMBANGAN JARINGAN SUMBER DAYA AIR

Jaian Pattimura ho. 20 G, SDA Lt, 4 Keb, Raru, Jakarta Selatan 12042 Tedp, (021) 7397241 Faw. (021) 72799418 - 7211233
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Ministry of Public Works and Housing
Republic of Indonesia

Receive: Locuss Solution, K-water, SGA BlockChain Co. Ltd.
Send: Indonesian Hydraulics Engineers Association
Title: Letter of Appreciation

16 December 2019

T'would like to express my sincere gratitude for the good results for solving
flood problems in Jakarta and Batam, Indonesia through the research project
‘Development of Cloud computing based Water Risk Management System for
East Asian Country’, supported by KAIA during the last three years.

All areas of Indonesia still suffer from water problems such as floods and
droughts, and each year there is a great loss of property and casualties.
Through this research, we have learned a lot about the water information
management system in Korea, and I am very happy that the know-how has
been applied according to the characteristics of the target watershed.

We hope that this study will not end simply as a one-off but it will be
extended to other regions of Indonesia. In addition, with the support of Korea
(EDCF), there is a possibility that a project will be developed for the Batam
basin, where I live, and I will actively review the project in order to reflect the
results of this research study.

Thank you again for your hard work for this research, and I would also like
to thank the representatives from KAIA for their support.

Dr. Ismail Widadi
Executive Secretary, IHEA

[Letter by Dr. Ismail Wididi, Executive Secretary, IHEA]
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Bedahan 06°24'32.73"S 106°46'11.07"E | Sawangan | Depok JawaBarat
Bendung Gintung 06°34'28.9"S 106°52'58.61"E | Ciputat Tangerang Selatan Banten
T4 #5493
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s EALE AT F
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__________________ M |
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Curah Hujan Harian (mm)

Bulan Tahunan
ul As Sep Okt N D

0.0 0.0 0.0 0.0 0.0] 0.0 0.0
0.0 0.0 0.0 0.0 14.0 0o 28.0
0.0 0.0 0.0 0.0 3.0 0.0 35
4 0.0 0.0 0.0 0.0 1o 0.0 6.5
0.0 0.0 0.0 0.0 7.0 0.0 16.0
6 5.0 17.0 0.0 0.0 1.0 0.0 13.0
7 L0 0.0 0.0 0.0 200 0.0 0.0
8 o 10 0.0 0.0 15.0 0.0 41.0
9 0.0 0.0 0.0 00 0.0 13.0 0.0
10 0.0 0.0 0.0 0.0 0.0 24.0 3.0
1 2.0 0.0 Lo 0.0 0.0 0.0 135
1 0.0 10 0.0 0.0 0.0 0.0 o
13 0.0 0.0 0.0 0.0 0.0 0o 20.0
14 0.0 0.0 0.0 Lo o ns
1s 0.0 0.0 0.0 0.0 18.0 0.0 6.0
16 0.0 0.0 0.0 0.0 0.0 5 5.0
17 0.0 0.0 0.0 0.0 0.0 ags 1o
18 0.0 0.0 0.0 0.0 4s.0 260 0.5
19 0.0 0.0 0.0 00 0.0 35
20 0.0 0.0 0.0 0.0 0.0 s 3
[ 0.0 0.0 0.0 0.0 0.0 0.0 3.0
2 0.0 0.0 0.0 0.0 0.0 240 38,0
2 10 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 o
0.0 0.0 0.0 0.0 0.0 9.0 Lo
o 0.0 0.0 0.0 0.0 39.0 3.0 8.0
2 00 0.0 0.0 1.0 54.0 5 3s
s 0.0 0.0 0.0 0.0 00 75 0.0
9 0.0 0.0 0.0 7.0 1o 285 0.0
0.0 0.0 0.0 0 4.0 66.0 0.0
0.0 1.0 110 6.0
17.0 1.0 1.0 54.0 66. 60.0
s - : = = 1.0 19.0 12.0 23.0 340 3435 4050
0.0 0.0 0.0 0.0 0.0 5.0 3.0 2.0 3.0 15.0 17.0 25.0
= - > 10.0 19.0 [ 0.0 80.0 420 187.0
15.0 15.0 150 15.0 150 Lo 0.0 0.0 0.0 00 0.0 0.0
- — " _ - 10 0.0 o 230 1540 3015 2180
160 14.0 160 15.0 16.0 0.0 0.0 0.0 0.0 0.0 00 0.0
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DATA MUEKA AIR SUNGAIL

Ciburaleng-Sindangpakuon No. 2- 16-3-2 Tahun 2012

Induk Sungai CITARUM

Data Geografi 0611 00 LS 107 18 00 BT

Lokasi Prov. Jawa Barat, Kab.Sumedang, Kec.Cimanggung, Ds.Sd. 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 Pas Duga Air Biasa

Ringkasan 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 Mar Apr Mei Jun Jul Sep Okt | Nop Des
1 0.29 0.28 0.27 0.24 0.25 0.19 0.1 0.11 0.25 0.32
2 0.29 0.29 0.25 0.24 0.25 0.19 0.11 0.11 0.24 0.3
3 0.28 0.29 0.21 0.25 0.26 0.18 0.11 0.11 0.23 0.3
4 034 | 0.28 0.2 026 | 025 | 047 | 011 | 012 | 021 0.3
5 0.3 0.29 0.22 0.31 0.25 0.18 0.11 0.12 0.22 0.35
[ 0.27 0.3 0.21 0.36 0.24 0.19 0.12 0.12 02 049
7 0.27 0.32 0.23 0.36 019 0.18 0.13 0.11 0.18 0.61
8 0.27 0.32 0.25 0.29 0.19 0.18 0.11 0.11 0.19 0.66
9 0.29 0.3 023 [ 027 | 017 | 018 | 012 | 011 | 026 | 046
10 0.28 0.29 0.2 0.25 0.18 0.18 0.12 0.13 0.32 0.31
11 0.28 0.3 0.2 0.24 0.18 0.19 0.12 0.15 0.32 0.33
12 0.29 0.3 0.19 0.24 0.2 0.19 0.12 0.14 0.33 0.5
13 0.29 0.28 0.2 0.21 0.21 0.19 0.11 0.13 0.32 055
14 0.28 022 | 018 | 012 | 012 | 033 | 055
15 0.24 0.17 0.11 0.12 0.36 0.48
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DATA DEBIT SUNGAI

Ciwidey-Cukanggenteng No. 2-16-3-2 ‘Tahun 2012
Induk Sungal : CITARUM
Data Geografi : 06110015 107 18 00 BT
Lokasi + Prov. Jawa Barat, Kab.Bandung, Kec Pasifambu, Ds.Cukanggenteng, Kp.Ck. Genteng
Darl Bandung ke jurusan Cwidey +/- 25 km sampal di Kp.Cukanggenteng, belok

kanan +/- 500 m sampai di sungai Clwl&y pos berada disebelah kanan ahmn
Luas Daerah Pengalimn  : 175.3 KM2 ;  ELEVASI PDA :-
Keterangan mengenai Pos

Didirikan : Tanggal 29-05-1996 obeh PHU
Periode Pencatatan  Tanggal 01-01-2012 sampai dengan 31-12-2012
Jenis Alat Pos Duga Alr Biasa

Ringkasan Data Aliran Ekslnm
A

Aliran Terbesar = 100 +.00) M; Q= 9.06 MYDET ; TGL 28-11-2012
Alran Terkecl = 18 -00) M Q= 2E3 MYDET; Tol 27- 8-2012
Aliran Ekstrim yang Iemill Y erjaci sarmpai dangan Tahn

Aliran Terbesar MA =380 +00)M Q- 315 MYOET ; TeL 19- 11-2008
Aliran Terkedil I MA = 24(-08)M; Q= 3.80M3/DET; ToL

Penentuan Basarnya Alirar | BESARNYA ALIRAN L e e Bl N Q = 3.485(H + 0.711)1.789
HASIL AMALISA PAKET PROGRAM NEO PERDAS, MENGGUNAKAN DATA PENGUKURAN ALIRAN
DART TAHUN 2000 SAMPAT DENGAN TAHUN 2012,

Catatan
Pelaksana + Unit Hidrologi, Balai Besar Wilayah Sungai Citarum
Tabel Besarnva Aliran Harian (m*/det)
[—Tanggal 0| Peb [ Mar Mei T Jun
1 661 | 707 | 749 | 797 | 715 | 405 | 359 | 303 | 358 | 388 | 7.9
z 749 | S5ee | 851 | 821 | 626 | 357 3 323 | 378 | 358 [ sa1
3 7.18 515 7.59 851 5.19 3.7 3.56 3.15 4.04 385 5.99
£l 64 | 531 | 844 | 735 | 512 | 387 | 344 | 299 | 371 4 566
5 58 | 513 | 64 | 68y | 631 | 3ss 38 | 306 | 390 | 395 | ssa
3 707 | 571 | 704 | 703 | 567 | 35¢ | 363 | 312 | 408 | 43 | 534
7 605 | 505 | 508 | 715 | 446 | 348 | 359 | 3.1 a1 | 44z | 625
8 749 5.71 4.75 7.02 5.58 343 3.69 319 4.1 4.13 5.27
) 814 | 633 | 538 | 683 2 |33 | 341 391 | 366 | 569
10 732 | 571 | 624 | 637 | 334 | 337 | 313 | 386 | 414 |6
6.42 7.76 5.43 5.55 6.14 35 356 321 418 371 825
12 651 | 827 | 545 | 505 | 549 |35 | 341 | 335 | 422 |aa | sex | 766
13 717 7.82 6.02 5.84 5.56 338 3.67 323 388 4.4 7.98 7.94
14 6.93 6.55 5.46 6.77 449 343 365 326 363 435 749 7.05
15 701 | 671 | 539 | 661 | 505 | 347 | 349 1336 | 3e6 | 477 | 793 | 762
16 6.35 2.05 4.87 6.39 5.78 343 341 326 371 48 7.79 B.14
17 6.85 6.91 [} 6.11 6.33 348 356 337 353 4.66 7.37 7.84
18 673 | 7.19 6 654 68 | 341 | 346 | 344 | 356 | 383 | 665 | 81
19 7.85 2.76 5.97 807 333 335 335 357 3.96 771 831
20 741 | 823 | 465 | 720 |ga7 | 34 1344 I'330 [38 |a407 |84y | 7as
21 421 | 665 | 782 | 328 | 349 | 319 | 349 | 404 | 825 | 789
22 7.5 6.85 5.18 7.04 845 3 348 322 356 422 8.08 7.9
23 815 [ 735 | 5290 | 696 | 853 | 309 | 341 |327 [36s |414 |88 |[814
24 647 | 706 | 552 | 628 | 8B4 | 315 35 | 335 | 366 | a1 | 827 | sas
25 59 216 5.22 6.07 8.79 3.08 29 3.17 3.59 409 742 8.11
%6 725 | 627 | 5.23 | 604 | 815 | 313 | 333 | 311 | 348 | 413 | 800 | 731
27 75 | 578 | 537 | 642 | 715 | 313 34 | 298 | 355 |38z | 769 | 7es
28 707 | 613 | 514 | 648 | 68 | 29 34 | 323 | 340 | aps | 837 | 748
29 76 | 566 | 551 59 | 642 | 295 | 345 | 323 | 358 | 415 | 854 | 747
30 5% 649 | 620 | 617 | 343 | 337 | 34 | 374 | 379 |'s19 | 695
i 6.56 560 585 333 | 304 438 713
Reta-rels | 69768 | 66276 | 58216 | G647 | B.5674 | 337 | 3501 [32197 |37537 41169 | 73897 [7.7423
Aliranferviifdet) | 39.799 | 37.807 |33.208 |37.918 | 37464 |19224 |19971 18367 |21413 [23493 |42.154 |44.166
Tinggi Alran(me) | 1066 94729 |88.948 |98.283 | 10034 [49.828 53491 |49.193 |s5502 |62925 |109.26 |118.29
Meter Kubik(1p® [ 18.687 | 16.606 [ 15.593 | 17.229 17.59 8.735 5.377 B8.6236 ]9.7295 11.031 19.154 | 20.737

Data Tahunan:

Rata-rata 54737 miidet:  Aliran km

Tinggialiran 9874 mm;  Totalali@n Ao meter lashile (10P1
Keterangan:

anggal Pengukuran
Debit Perkiraan Berdasarkan Hydrograph
£ = Debit Ekstrapolasi

#2240 73 5
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~ ASRE U Been(Y HAYReD A FEAS)

DATA CURAH HUJAN HARIAN (mm)

MNamaStesiun : PCH Ciherang

Kecamatan  :Cangiuang  Lirtang Selatan ©07 0213
Easbupaten  :Bandung Bujur Thnur 107 34 40

Dasrah Alran : Citarum Tipe Alat + Manual

Fropinsi :JawaBarat  Fenik : Dinas FU Pangairan

TAHUN DATA 2012

Tanggal
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BEEAAAY |

2|2 o] A3fE 7|

A= SlthE
| @olAlE | mo|FX |
HEE
<
[2]2e Bar7|]
v A]2® DB 2 GIS#|o]o] F+xRAA
1) DBTA
B e v ] basinperiod v "] mainspot ¥ Jdischarge ¥ 7] waterlevel station ¥ | dubhrdamif ¥ ] qubheet v
seq INT(11) seq INT(11) seq INT(11) seq INT(11) seq INT(L1) seq INT(11) seq INT{LD)
PLTNO CHAR(10) Remark VARCHAR{100) section INT(11) inime DATETIME infime DATETIME intme DATETIME OBSDH CHAR(10)

HYDCD CHAR(7)
DAMCD CHAR(7)
SDAMPALAG CHAR(1)
RFSTDT CHAR{12)
RFEDDT CHAR(12)

1 technicala v

seq INT{11)

dfl ALOAT(8,2)

npl FLOAT(3,2)

flwl FLOAT(8,2)

twl FLOAT(3,2)

dtime FLOAT (8,2)
woount INT(11)

_ rainfall_station ¥
seq INT(11)
infime DATETIME
Empan FLOAT(8,1)
Kedun FLOAT(S, 1)
Darma ALOAT(E,1)
Depok FLOAT(S, 1)
Depo3 ALOAT(3,1)
Depod FLOAT(8,1)
Sawan FLOAT(8,1)
Sigan FLOAT(S, 1)

< Basin ¥ ARCHAR(45)

3 AnalysisUnit INT(11)

<> Simulation type INT{11)
StartDate DATETIME

< EndDate DATETIME

> TotalCaleulatonTime INT(11)
»

"l coeffrough ¥
seq INT(11)
section INT(11)
flow FLOAT(S,3)

» coeff FLOAT(S,3)

" upstream_beset ¥
seq INT(11)

2 sign INT(11)
basintype INT(11)
section INT(11)
prop INT(11)

»name VARCHAR (45)
elevation FLOAT(,2)
attention FLOAT(5,2)

> alarm FLOAT(8,2)
flood FLOAT(3,2)
obs INT{11)

ngd ¥
seq INT(11)

 cratio FLOAT(B,2)

diim e ALOAT(8,2)

' ”] paramater v
seq INT{11)

subbasin VARCHAR(45)
»K FLOAT(3,2)

P FLOAT(8,2)

TI FLOAT(3,2)
F1FLOAT(S,2)
* Risa FLOAT(S,2)

K FLOAT(8,2)

P' FLOAT(3,2)

TL' FLOAT(5,2)

duration FLOAT(8,1)
> gubun FLOAT(S,3)

power FLOAT(8,3)

gate FLOAT(5,3)
 gate? FLOAT(8,3)

| discharge_river ¥
seq INT{11)
infime DATETIME
power INT{11)

> spillway INT(11)

“lspillre ¥
seq INT{11)
diime FLOAT(8,2)

»>

"] est_rainfall ¥
seq INT(11)

> qty FLOAT(8,2)
> duration FLOAT(8,2)
»pattern INT{11)
< start_time DATETIME
> alpha FLOAT(8,3)

>

Kebon FLOAT (8,2)
Benhil FLOAT(S,2)
Baloi FLOAT(8,2)

> RWL RLOAT(8,2)
- EDQTY RLOAT(8,2)
> ETCEDQTY FLOAT(8,2)

RFCBSCD CHAR{7)
ACURF FLOAT(8,1)
HRRF FLOAT(3, 1)

2 m

nm YARCHAR{45)
v FLOAT(8,3)
>z FLOAT(8,3)

+ baseflow INT(11)
channel INT (11)

"1 cross_point ¥

:I inflow_river ¥
seq INT{11)

seq INT(11)

2id V ARCHAR(45)
loc FLOAT(3,3)
wl FLOAT(8,3)

> flow FLOAT(8,2)

infime DATETIME
inflow INT{11)
channel INT(11)

_] technicalb ¥  basin_beset ¥ | (] rons model ¥
seq INT(11) seq INT{11) seq INT(11)
dfl ALOAT(8,2) sign INT(11) id VARCHAR(45)
2 npl FLOAT(8,2) basintype INT(11) num INT{11)
finl FLOAT(S,2) section INT(11) > hs FLOAT(8,2)
» twl FLOAT(3,2} prop INT{11) > bs FLOAT(8,2)
2m . = bss FLOAT(3,2)
»
" crosssection ¥ il y ¥ Y.
seq INT{11) seq INT{11) seq INT(11)
id V ARCHAR(45) inime DATETIME

decoeff FLOAT(8,3)
baseratio FLOAT(S,3)
 total FLOAT(S,3)

>

] rainfall_subbasin ¥
seq INT{11)
inime DATETIME
SB1INT(11)
5B2 INT{11)
SB3INT{11)

[elel & TAE]

_84_




2) GIS #lolof +4
#ojo] TA

T & o]l B4l <A
A AHA o]u] ] 1
SILAE DEM 2
THEE ki 3
AFYE il 4
3HA A 5
AR A 6
TAERHL A 7
Fax4 A 8

Flood Analysis System Fiood Information Management System

Hydrological simulation Hydraulic Simulation

Hydrological Simulation

Basin Hydrological data

Reservoir operating method

Coordinated Operation

_85_



" ,U,SA 2 @ & Flood Analysis System Flood Information Management System

Hydrological simulation Hydraulic Simulation

Bagin setti
Hyd ologlslcnasfslrlgnulatlon

Home / Hydrological Smulation / Basin seting

Basin & Period Setting

N
No Description of the model Basin Analysis Unit Simulation type Period Start Current Total Calculation Time == @
W
] | | | [sree '] Il Il | av
1 Basic Model Pessanggrahan Single 2008-01-3001:00:00  2008-02-05 01:00:00 40 LW ¢

Bendung Gintung

[ o 44 2 FE 3iY]

g 0 o Fioont Ryt Syetems e e o M e Syt

Hydraulic Simulation

drol I data
Hydrorggrfc:l “Simulation

Home _/ Hydrologicat simulation /. Hydrelogieal data

Rainfall OBS. Water Level OBS. Dam OBS.

No vate Empan  Kewn  bama  Depok | Depos | Depos | Sawan sigan Peaan aret Jokar Wedoy | ampu | rsews | oensh | Kamew +
il i [ I I I i i v

o [ a o o o [ a o ° [ a o ° ° o e |

-] o o o ] ] o o o ] o o o ra |

[ ° ° ] o (] o o o o o o o ra |

0 ° o o o o o o o o o o o ra |

701 2008-01-30 05:00:00 ° o o o ° ° ] o ° ° o o ] o ra |
702 2008-01-30 06:00:00 o o ] ] L] ° ° o L] o ° o ] o ra |
703 o o o o o o o o ° o 3 o ° o ra |
704 8-01-30 08:00:00 o o o o o o o ] ° ° o ] o ra |
708 1-30 09:00:00 o [ a o o o o [ o o a o o e |
706 2008-01-30 10:00:00 0 o o o a o o o ° o o o o ra |
707 2008-01-30 11:00:00 ° ° o o o ° o o c o ° o ° ra |
708 2008-01-30 12:00.00 ° o o o ° ° o o ° o o ° o ra |
709 2008-01-30 13:00:00 ° ] ] ] o ° ] o [} ° ° o o L] c ra |
710 2008-01-30 14:00:00 o o o ] L] o ° o o ] ° o ] ] [} o ra |

Flood Analysis System Flood Information Management System

fall forecasti
Hydroﬁao"g?ca Simulation

Home ) Hydrological simuaionJ Ralntall forecasting

Rainfall forecasting Setting

No Rainfall quantity Duration of rainfall Rainfall pattern Start time of rainfall Alpha Value e
| |  rerease - | il S 4
1 00 2 sedDecrease 2008-02-06 01:00:00 2 A

[l &7 43 ]
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Flood Analysis System Flood Information Management System

on

Hydr:

’
i - Hydrologniacs;r Simulation

Base flow discharge Setting(m'/s)

Jakarta
No Decrease Coefficient Base Ratio Total Kebon genhil Jakarta -+
0 0 0 | [o | [o | [o Y
100 100 000 000 000 000 e | &

[71 A+ 2A]

Flood Analysis System Flood Information Management System

fome / Hydrological smulation /. Resenvoir operating method

ti
Hydrological Simulation

Technial A Spillway Rule Curve Rigid Reservoir Operation Method Auto Reservoir Operation Method Technial B

No Date Duration Discharge Type Hydroelectricity Emergency Discharge Gate Gate2 Gate3. Gated Gates. Gate6 Gate? Gates Gateg Gate10 Total Discharge +
| | [ | | L1 L] | ¥
1 2008-01-3001:00:00 o o ° o (] o ° 0 ° ° o ° ° % ~W [&

L CUSS LGRS

Flood Analysis System Flood Information Management System

Hydraulic Simulation

Parameter Setting

Jakarta
No Sub Basin K 3 n F Rsa K P bt +
E B B B B IE lE e | v
00 100 100 100 100 100 100 100 0 o
1,00 100 100 100 100 100 100 100 4
1,00 1,00 1,00 1,00 1,00 1,00 100 100 e |
00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 e |

[eh e AR ]
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L USSR

Flood Analysis System Flood Information Management System

Hydrological simulation Hydraulic Simulation

Infl
phyposs.. Hydrological Simulation

Discharge(River) Inflow(River) Rainfall(Sub Basin) Inflow(Sub Basin)
Enter the amount of discharge

No

Hydroelectricity Spillway

Not found

Maintall WWiate Lewvel(ELm) Inflow Status Ditcharge Status Runctf anabysis
Cbrervedies) 1765 Cusrert 000 Cumrentimb/ing a0 Currentim®/x) ao Totalimillion m'.a) 51205
Forecaut 1000 7
i A Obrerved(miion m Observedirmiicn m me
Total 1165 Hughast 2210 ] 000 "y Qo000 Oirectimaion bl 6147
Forecant Start Dace 0208 0100 Date 0208 J400 Totakimilion mf) LR Tosakimion m') o000 Outflow ratedh/a. %) 1200%
0 Fosecant ML) 762 Tosecant Mamimairmim®/a) Qo UHiciency G000
Dsstribmation Type # % Incresve B Deciesss Care 0206 Cane Dare 01730 GLO0
Graph Tabls Run(COSFIM) i
X
amon
Schamats Mae 00
o
zoo
®
3
g oo
o
S B S o o P
B T A A e e e o A N
T A B R A S L P e e8> )

FEZ9 AFEA]

_88_



2) 2] 22| (Hydraulic simulation) 7|5 7+&

L CUsSE]

e 0 o

Control point Setting

Roughness coefficient Setting

Fiood Analysis System

Flood Analysis System

Flood Information Management System

Flood Information Management System

in & Perio

Ba: N
i Hydrau c simulation

Basin & Period Setting

No Descrlption of the model Basin Analysis Unitminute) Simulation type Period start current Total Calculation Time +
[ i snge ol v
1 masciode pessanggrahan Single 2008-01-3001:00:00 2008-02-05 01:00:00 240 Pl -

FE d¥]

Flood Analysis System Flood Information Management System

> CUSSG OIS

Hyf'%’-’.ffc‘“é’f‘ms“u\'?ﬁion

Model section Actual section

Home / Hycraulic smulation | Cross Secton Setting

Hydraulic model section

No Section Name Section Loc.(km) Base Water Level(ELm) BaseFlowmis) -

1 1.00-Section(smoothing) 2 H

2 2.00-Secton(smootring) 20m o o

3 200Secton(smooting) e o 0

4 .00 Secton(smootning) sgis 0 0

5 500 Secton(smooting) 8227 0 0

& 600 Secton(smootring) 10056 0 0

7 7.00-Sectonsmootring) 12085 0 0

2 5.00-Secton(smootring) 1111 o o

& 500.Secton(smooting) 14806 0 0

10 10.00-Secton(smootning) 15207 0 0 1-Section2-Section smoothing)

1 1.00-Secton(smoaining) 15855 0 0 s

12 1200-Secton(smoothing) 1007 0 0 —Mo

13 13.00-Secton(smootning) 16584 0 0

14 16.00-Secton(smoothing) 738 o o 100

15 15.00-Secton(smoothing) 1834 o 0

16 16.00-Secton(smoothing) 18881 0 0

17 17.00-Secton(smoothing) 10713 0 0 5 s

18 10.00-Secton(smoothing) 209 0 0 T

19 20.00-Secton(smootning) 2158 0 0 -

20 21.00-Secton(smoathing) 20184 o o

21 2200-Secton(smoatning) 2523 0 0

222300 Secton(smoaining) 26002 0 0 25

23 2400 Secton(smoalning) 26607 0 0

24 25,00 Secton(smoalring) 27428 0 0

25 26.00.Secton(smoothing) 2832 o o

2| 20 Senisoimnn) A% g g 7175 7200 7225 7250 7275 7300 1325 1350 7375 7400 7425 7480 7475 7500 7525

27 26,00 Secton(smoaihing) 013 o 0 River width(m)

28 2000 Secton(smoaihing) 31088 0 0

23 30,00 Secton(smoatning) 3162 0 0

30 3100 Secton(smoaifing) 2617 0 0

31 32.00.Secton(smoathing) 419 0 0 H
. ? ,




‘ g0 ¢ Flood Analysis System Flood Information Management System

Boyndary condjtion Setting
H aulic simulation

g y

Upstream Bourdary condition Setting Downstream Boundary condition Setting Local inflow Boundary condition Setting

Location Name. [loining the stream
Inits seming
sl water el [19820 |
Inital flow [z00 |
Hycrologic model connection
No sign Basintype Section No Flow Type +
[- v] [ e | | [infon - $ 4
1 * River 14 Infow 'l i

[AAZzA 2R

Flood Analysis System Flood Information Management System

Home / Hydraulic smulation | Control poink Sekting

Control point Setting

No Section No Name Elevation Attention level Alarm level Design flood level Water level 08S No -+

LI

194 200 201 202 8 I | -
o 1%0 193 158 2 |
2 o 190 93 o2 22 s

[Faxd 4A]

Flood Analysis System Flood Information Management System

Hydraulic Simulat

n oefficient Se
elﬁfc ;'iimu ation

fome / Hydrauiic simlation /. Roughness coefient Setting.

Roughness coefficient Type “Water level® Flow Applied section|1
Roughness coefficient Number of Sets B |
Total cross section number 152
Number of Group sections. B | 05 -
‘Start section Applied section e,
“ T coeficient(n)
2 45 45-79 = .
3 20 20-118 3
A 120 120152 %j s
2 o
£ 01
00
4000 8.000 12000 16000 20000 24000 28000
2,000 6000 10000 14000 18000 22000 26000 30000
Flow(mts)
No Section No Flow Coefficient of roughness. -+
o S 4 u
1 1 1000 0.400 ra | i
2 2 0 0300 ra |
3 -] 300 0.080 e |
4 a 600 0,060 su

[Z=AT 4A]
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Walor Lo verEL m)

Cross section Water Level

No 189 Deepest river level{EL.m) -6
Distance{km) 92062 Highest water lavel{EL.m) 3.23
Overfiow 2 Occurrence date 2008-02-05 19:00

Flow & Velocity
Maximum flow(=!/sec)
Masximum velocity(m/sac)
Occurrence date

Start | Stop

Pesanggrahan Prafile-2008-02-08 15:00

31395
11.61
2008-02-05 19:00

— Walar
levelEL m)

= Flow({x1000m}
)

Veltity(m
sec)

[2|2e] AR 7]]
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o AA 9 +E Atel X FAAFL FE W FHE ArFRe (mn/hr) 2k 2ol
S A 7L (), S FEL(m/hr) 2 ARSI olel mel Fdo AFgrA S A1)

Al(5.2)0 7 FE A3},

R(t) —q(t) =ds(t)/dt (5.1)

S(t) = kg (t) (5.2)

A7A, t A1ZEe] FAET A FEF ()= qlt—An2

R ¢ Fra 7S (mm/At) ko AR (P Adr)

p o AFAF(FA) 7, © AA A 7HAL)

S - AFI (A A) () g @ FE(AA) (mm/At)

q @ FE31(ET) (m/At) At 2 AR AT (o 7] A = 1A17H)

A(5.2)& AtAo® FAlstw A (5.3)3 Zrh

R =T (5.3)
A1(5.3)% ohAl Aelahd A(5.4)3 2t

Tt s~ + R (t) (5.4
A(5.2)2 A(5.4)el sty A (5.5)e 2t

kq@)F  qt)  kqlt—At)  qt—At)

St = yir: — 5 + R,(t) (5.5)

A(5.5)e A e 7)x) o zrolE & Al(5.6)3 Zro] YpERE 4 9lth

AR

a-q ) +b-q(t) = Constant (a, b: 4) (5.6)
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T
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7
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= oz 7o) A

(5.6)% 23t

Al
=1

bed

°

]

Newton—Raphson®el ¢

T

| .

(<}
A

P
T

H

bed

°

7

;OL

o qt+nAt)e] e T

qt+At), qt+24At), -

Fr, o]

°

Al
(5.7
(5.8)
(5.9)
(5.10)
(6.1D
(5.12)

iz
ar

A (k)

H

od
=

e}
TT

q,(mm/day) 2 2] (4)9} 2o]

A

%S
pils

_]

|

x
L

A

’ (fsa _fl)Aqs + a
ds;(t)

-q/-A +qb

1
3.6

3.6
KQuY —1 Q)

r
Qt) = Qt—17)

Jie Qf""(fsa,_ﬂ) * g

(5.9)9} #Zf,
It)— Qt)=

7V A FE(m'/s),

ghct.
QT:

°

S(t)

]

'fl'A'Qf""

1
q, -

L
3.6

Al Abel] A A| 2
7] A,

Qr

L

ol = 41(5.10) ~ A(5.12)3} o] &}

o AR el A 2] A
u}

o 5}

1),

2 (m/s),

ok

It) © #%

o1 7] A,
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T, ¢ AAAIZE ), §t) © AFE(m'/shr), Q) @ AAE FEH(m/s),

dtR At 2 AR =922 ), Q) ¢ EFNAC FEHF(m/s)

AFAEHe 8 geold shEel W@ AFYN FEF Aole] WAS vehye

el 7] glste] 39 frEe MRl fFdo) AFAYL Edetm, 2S WAHEFR
sto] AR 5 WAANE AUAA AFF) EFAZ At &S 45

e,

>~

(5100 A&WHAE AFEA O

|3t A (5.13)0] =,

t—A)+1t)  QE—A)+Qk)  §F)—§F—At)

5 5 = A (6.13)
Al(5.13)S Aelshd A(5.14)¢ 2ok
S5t QW) St—A) QA T+ It At)
i e v 5 + 5 (5.14)
Al(5.11)E (5.14)0 whd-Aelstd A (5.15)¢] A e},
EQer QW) QW
At 2 At
E'QE—Aty  QE—At) T'QE—At)  [(¢)+ 1t — At)
. - 5 — 7 + 5 (5.15)
471 (5.15)4 2 A(5.16) % vrERE & gl
AQyY +BQt)= Constant(A', B : 94A) (5.16)
ole vAdF e FAE E3etr| vl AR ME T 7 glonE FAMAY 7IHQ
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o Muskingum® 2 #]F-&el] m] 3|

1}) Muskingum

= vhepuoj Al

o]

1
H

ol

EO

S

2 71 A

A 5ol

=

(5.17)
(5.18)

pais

A7kl

].

)

L
. T

dehle AR

=

I v E

R

°

ol o

S= KO+ Kz(I- O)
S=K[zl +(1—2)0]

A71A, K

o

Mo

el

°

sl Az
(5.19)
AFH(numerical

1

L,

i3

A
vl

-

(0,)°1
A

H7)7kell A o] 7127k Opel

PN
T

i9all el mlA

a
(5.19)5 FAR o2 Fojuztoz i o] Fofx|H

Kx+0.5A¢
K—Kr+0.5At"

G+C+C=1

Gbh+GL+ GO,
G

J

73‘

02
Kx—0.5A¢
K—Kx+0.5A¢
3
}o] mheo] 7+ E el # o 3}

°

K—Kz+0.5At"

K— Kr—0.5A¢

Muskingum

L

A (5.19)F e},

G

o

Muskingum™® |

17|14, G
Muskingum™ ¢
diffusion) = AF&

t}) Muskingum—Cunge 3}
o Cunge

—_
o

ap
"

gl
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n+1l __ n _ n+1__ n n _ n n+1__ n+1
x(@; Q)+ (- xX(Q7 Q.7'+1)+C(Qj+1 Q)+ (@i - ):0 (5.20)
At 2Azx

bl ehet e,

ofr

g1el A& Al

Qi =GR+ G+ G, (5.2D)

At/ Ax) — 2X
2(1 — )+ At/ Ax)

G = (5.22)

_ clAt/Az) +2X
= 50— 2) + c(at/ A7) .29

2(1 — X) — c¢(At/Az)

“= 2(1 — ) + c(At/ Ax) (5.24)
A
Q7."+1 Q7_71+ +]1
: 0<x<0.5
Q;L : Q7.,l+1 R
‘1 >
Ax g

[Ax +AE]
Muskingum—Cunge WS A}-83Fe] v} xS 2 o5h7] $al A= A1 F dispersion
z| 4 3}5ba diffusions | A slsl= A o] 2 835t} Muskingum B9 A #4F Al4= o531

2ol thebd 4 9l

v, = ch(— - X) (5.25)

v, = =h (5.26)
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o At ARd AAXAS FEEFIAS] ARAATE FHoLER o|FoAxmE o2 7}HA

SRAEAEL BTGk ARG ZALS R We| Rk st dALdo A4

Mol glth
o @, A7) L SHAEES ABe sk vlE s AR Ao Aron

VARIABLE |[DATA GROUP DEFINITION OF THE VARIABLE
AS(1,1,]) 78 25191 e] HS Hr} ofefol] HAIgH &4 29 Yol
ALOS(J) 17 EA i Al
ATF(J) 12 AR Fa e gl d74
B1 76 Y1 Ao Ao &4 4 Z(calibration)
B2 76 Y2 FAlell e &4 4 F(calibration)
B3 76 Y3 Falell A2 &4 4 F(calibration)
B4 76 Y4 FAlof| A o] A 4w Z(calibration)
B5 76 Y3 FAlol| A o] u]&A] 4w Z(calibration)
B6 76 Y4 GAlof| A o] u]gA] 4w = (calibration)
BBD(K,J) 49 A e FHF =
BLVMX(L) 21 Anpe] edo 2F =
BREXP(K,J) 49 49 W A of| A x4
BRGBS(L,K,J) 48 wEf et P =
BRGHS(L,X,J) 47 aw i 3 IEE B3
BRGW (K,J) 46 T2 A A F
BS(L,LI) 80 wwle] g4 55 njeH o =
BSL(L,LJ) 81 5 S7HY 4 55 uEY aH F
BSR(L,1,J) 82 5 STHY 4 55 wEH aY F
BSS(L,LJ) 85 o) v|gy 55 ujeH o F
CDBRG(K,J) 46 & N5 58 S5l A F3F Al
CDOD(K,J) 28 Qo] Atz e 2AE ] e $os el W /E AT
CGD(K,J) 29 T S50 e FEF AL
CHNMN(I,J) 74 Akl ZEAF() 7o T8 7Hed #HAagk
CHNMX(I,]) 74 Al ZEAF() #o T8 s ZHigt
CHTW(K,J) 41 T W s AFA Y T9
CLL(K,J]) 28 A A2} 0 Zo|E A9t Ho] A o]
CM(L,1JT) 89 S5 ol 48] £2E A 4(n)
CML(L,1,J) 90 5 ETH £25A5(n)
CMR(L,I1,J) 91 5 T7HY 2545 (n)
COFW(J) 12 wind stress®] A<+
CPIP(K,]) 49 piping breach®] %4 %1
CRESL(LK,J) 31 71718 Ealof theh 9 wpEo] 7pHA o)
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JYH5 F2(A

A

)

VARIABLE |[DATA GROUP DEFINITION OF THE VARIABLE
CSD(K,)) 29 uncontrolled spillwayell 3+ F-3F A%
DESC 0-2 output 4]
DHLV 10 Aol Fegtat 23kl Abo]
DPLV(L) 22 flood drainage pipe2| 7
DTEXP 7 oFallg Al FA 2 Ak A7F 7+
DTHII 49 W/ae st & AAF A7 A
DTHIN(K) Z7] Axk AZE 7HA
DTHLV THAA AAk A17F 7HA
DTHLV 10 A Wz 5 AL A7 7
DTHPLT 7 plotting/printing A7+ 744
DTHYD 1 EE Y s34 At A
DTOUT 1 BE 29 Fea4e At A
DTYPE(K,J) 50,52,54  |[bH 49| time series data F3
DXM(LJ) 19 w7t 24 Aak Azl 7HA
EMBEL1(K,J) 46 ATz 0] 59 Fto] nhF E1
EMBEL2(K,J) 46 Aute g ol Abg] FEO| w30
EMBW1(X,J) 46 AEz el sk9 F&E2o] nhE 2ol
EMBW2(K,J) 46 Atz z el 7hg SR wiF Hol
EPQI(J) 12 Tributary iteration schemeol #+% &]-&2 %
EPSY 1 Newton * Rapshon iteration schemeol|# 41 &-& 2}
F1 1 Freakt 71 e A1z 7HEA| 6
FBIASO(LK.J) 97 FRMS®F I 5 nfojoj~
FKC(1,J) 75 AT SlE Fatol| 4o vl FH4 wjsf Wy
FKEC(L,J) 87 g, F4& AF
FKF(L,J) 75 A HE TE el A njEH FH4 wisf W
FKO(LJ) 75 A vy Fol| A vlH FA4 vl W
FLST(LJ) 78 T A Al 9
FMC(1,J) 75 ] st FEo] A Al
FMF(1,]) 75 A TE Ao g4 A
FMO(1,]) 75 Ao vy o Ak A
FRDFR 7 3| Froude 4+ %44
FRMSO(LK,J) 96 FEFA] sl A o] RMS LA
GAMAQJ) 57 27| AAFAAMFEEH T3] FA7ER e A7 v
GHT(IL,L,K,]) 39 T sHEEE sillzbx 9] Az
GSIL(L,K,J) 37 TE 5lFY 21
GWID(L,K,J) 37 Ne =
GZ(K,J) 52 W5 FHE HdssHos Wty 9e gage BA
CW1() 60 ;}Zr‘% AANA HE FHE HdTHoE WMt
GZN 62 st AACA A5 FHE HAdTHeE W A




Vs FZ(A%)

DATA
VARIABLE GROUP DEFINITION OF THE VARIABLE
GZO(K,J) 56 WSELS F91& WHgkslr] 93¢ gage 2A
HB 75 Awkel FAfHe Ao o 231
HCRESL(LK,J) 30 W vpEo) Thd Zolot ARl 23
HDD(K,J) 28 o v ¥
HF 75 STE ] F| A chol| 4] whH 2 31 (calibration)
HFDD(K,J) 49 W 93 Al
HFLV(L) 21 At &2 A 74
HGTD(K,J) 29 M Sl E3 Aol FEA £ sille] 2
HKC(L,I,]) 83 o|F3 Agsle FA
HLVMN(L) 21 Ary 2 sl 2HE 23
HPLV(L) 22 flood drainage pipe® o B
HPOND(L) 23 A (levee) o] 27| 9
HS(L,I]) 79 7 e Fef| Agshe 7
HSAP(K,L) 25 SAPOND(levee)oll AH-8-38h= 2L
HSAR(L,K,J) 27 AeA| T A A Qojgl 21
HSC(J) 73 F| A+ ©hol| 419 invert elevation
HSPD(K,J) 29 uncontrolled spillway Aete] 3E31
HWLV(L) 21 ARy, $9F 59 AT E3
ICG(X,J) 29 T TE FAel g W
IFXC(1,J) 72 el E4E AAss W
ICHAN(K,L) 28 o 2" Wy
ICOND 2 27127 YA AR HF
FUT 21314 [FFF 28 A4 A5 WESEAAN AEsA 6L
(3 or 6) T
I0BS 5 IE dlolE] AR Al AR s W
ITMAX 2 Newton * Rapshon iteration schemeol|l4 &]-&% HHE-3]4
ITWT(LXK,J) 43 Fiol 352 Alofet=Al ohdAE A A sk W
IWF1(J) 16 dry bed routinge A& sh= WF
IWTI(K,J) 104 Zy o3 W9 £7] gage control switch
JDBG1 6 A WA st} F7PE¢l debug AR
JDBG2 6 upx et st $7144] debug FE
IN 2 stel F
JNK 4 =8 W8 AR "
JNKDBG 6 ZF718el HHE 913 debug switch
KAM 74 Axks 9k v g WS AA sk W
KCG 3 time * dependent spillway control curveoll 4] 2] 4
KD()) 13 sttt AAIRA Y Al AR Hr
KFLP 2 ZoH Wy
KFTR(®J) 14 Kalman Filter option®] A& $3+ W4
KLOS(J) 14 T FAaE Akl AMEEE AR W
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qEH E(A%)
VARIABLE [DATA GROUP DEFINITION OF THE VARIABLE
KLPI(K) 15 LPI Tecnique® power(k) A&
KPL 4 plottingell AFH+-E FEFA9] A S 43 W
KPRES Sk AL WS g W
KRCHT(I,]) 20 FA wholut Wi AA e Fe ARse AT WHE
KREVRS 4 AT HE Y] AR o 5 A A5t W
KTERM & WA £ 717k T W
KU(J) 13 A AAZA &AL WS
KWARM 2 warm * up THAE 913 A|I7F A 4
LAD(K,J) 28,46 WEAA A Assles TE HE
LDBG1 6 A 422} debug & H (calibration)
LDBG2 6 wpx|2t =2 2} debug A B (calibration)
LQ1(K,J) 50 FaAA] AR o HE
MCMDBG 6 A HHE3} debug & X (calibration)
MDT 7 AIZE RS AR 9lg o
MESAGE 105 Data set®] A9. 404
METRIC 1 d/EHL dHE A My
MIXF(J) 14 BF 4 Wy
MRU(J) 12 stx J=HH Fvle st
MRV(J) 12 st J2RE FEEeles st
MSG 01 Data set®] 4
MUD(J) 14 Dummy parameter; set MUD(J)=0
NBT(J) 12 e S
NCG 3 Dummy parameter; set NCG=0
NCM(LJ) 88 £x A ne| AE2 AT A5AH dHHE
NCS 4 THE O F9o FelAM gl
NET Network w45 YeEh= ®¢
NFGRF 4 FLDGRF dlo]El & AAdst7| 913
NG(K,J) 36 Dummy parameter
NGAGE(J) 13 oA AEH FEFAY F T
NGS(K,J) 52 7+ HZ/plotting AL 4 HE
NIFM(K) 11 At st Whe 558 7H skl FE AT
NITO(K) 11 AE Bistd B 5& 7H kx| £ e
NJFM(K) 11 AvE /g st Wike 559 skE A
NJTO(K) 11 Auke Hg/astd Eoloes 559 stk i
NJUM@) 12 o okl A FFAe Fakke AR W Ws
NJUN(J) 12 AR AL F ot AR Wi We
NLEV 10 2ol A AMFE 7 RO A
NP 5 Automatic Calibration option AH&5& $]3 ¥
NPEND 5 AN AHEE AXE 9] 9] whAE Fh(calibration)

- 106 -



dEH (A %)
VARIABLE |[DATA GROUP DEFINITION OF THE VARIABLE
NPST 5 EA A AL A 9 FEFAe AL ZH(calibration)
NPT(1,]) 12 debug AR E 28T AAE= o WS
NPT(2,]) 12 debug AR E E8T w7} thd HE
Manning tableol| A & te| 4= T3k ZE A4 nol F9|9o ghralx
NQCcMm) B [ Waade ks e
NQL(J) 13 shizo AdFUe] F
NQY () 94 SAE 79 Be 250 FUAE AR W
NRCM1(J) 13 sto F2o A% AF ne £ 5
NSLCE(J) 93 time seriesE %F7] $1& slice® & 7HF
NST(K,J) 56 %9 time series?] 4 W&
NSTR(J) 13 7k shzoll AR time seriesd ¥
NU 2 W5 e HHE 3o 5
NYQD 3 skt AANA 9] A5 349 e 4
PLTI(K,J) 103 7t et Jo 27] Fx AgA e 9
POLH(L,K,J) 42 7+ A17E A o] Ax] 9
POWR1(J) 16 mud/debris EFoll 4] Hghro] 2|4
PTAR(K,J) 40 WA AeA] 9
QDI(I,]) 78 7] FEH
QKC(L.I)) 84 ol l-5-oke ol
QL(L,1D) 51 el A e A H #4
QLI(K,J) 102 AR e 23 4 Fro 27 AH 7
QLOS(]) 17 5 24 559 A g
QTD(K,J) 28 HRlE 53 JA FE
QTT(L,K,]) 32 HRlE 53 7paA FEF
QYQD(K) 68 shete] AEA w9 4% FHCE FoH AEH
IEE’III;"SJ()) 97 RRMS®} A5 wlho]of A
RHI(L.K,J) 34 ATE whFu e Fokio 12 FF
RHO(J) 57 T T T4 HF 5% £7] 559 ¥
RIVER(J) 106 7y sz} A E 164 name
RQI(L,K,]) 35 AL}t ] 79 FH FAY FEF
1}5%’38 96 |[FEIA sl RMS2A
SAPOND 24 |HSAP(KL)Z s R4x Enid
(K,L)
SAR(L,K,J) 26 HSA(LK, )3 s A7 2w A
SHR1(J) 16 mud/debris E5ol 48] Ao & 34
SLFI(1) 69 s/ E7] At
(SLL;CJE) 95 |BAel Soiz 49 L 5EY Ws
SLV(L) 21 A Le] A}
SNM(L,LJ) 86 = A
SPL(K,L) 29 uncontrolled spillway 2] Atgt Zo]
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HaE o] & DBa = ™ -+ X% ™ -+ Y3HE
1 Empang_BMKG 9999901 *+2081682.16320 * 4483469.95660
2 Kedung Waringin 9999902 * 2081662.67600 * 4478823.49430
3 Darmaga_Bogor 9999903 *+2086990.35220 * 4473515.49080
4 Depok 9999904 *+2079349.35690 * 4463039.32540
5 Depok 36a_BMKG 9999905 * 2086409.27480 * 4462327.95750
6 Depok 9TP_BPSDA 9999906 * 2086409.27480 * 4462327.95750
7 Sawangan 9999907 *+2085744.15350 * 4459681.66140
8 Ciganjur 9999908 *+ 2081215.04670 * 4454834.26010
9 Pesanggrahan 9999909 * 2086640.54910 * 4444792.13090

10 Karet 9999910 * 2078546.65380 * 4439631.07770
11 Jakarta Obs. 9999911 *+ 2082621.42950 * 4435967.66560
12 Kedoya_BPSDA 9999912 *+ 2087205.32510 * 4435867.21760
13 Kampus UI 9999913 *+ 2078981.66320 * 4456821.33310
14 Pos Sawangan 9999914 * 2084950.24440 *4461314.83940
15 Bendung Gintung 9999915 * 2086288.57030 * 4449930.29040
16 Kampung Kelapa 9999916 *+2079674.94850 *4467937.13290
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7393 A (Reciprocal Distance Squared) A4 A4

o RDS 7% A dia F54 (9995 RS 4 9lg FA])
RDS 74 BA d4 #54&

#54 1A SIS 27 WS

W3 14t 242t 34t 422t 14t 24kt 3Akat 423t
1 11 3 6 47 20 4 2 8
2 8 6 7 46 1 42 14 48
3 20 39 4 1 16 51 10 11
4 3 39 10 20 51 42 6
5 10 34 35 42 4 36 38 6
6 8 42 7 2 1 4 14 46
7 2 14 999 33 46 37 999 26
8 11 47 2 21 40 1 6 31
9 49 13 31 45 17 40 21 18
10 4 34 42 6 39 28 5 2
11 20 3 47 29 27 4 1 40
12 25 27 29 49 999 20 40 13
13 49 29 40 9 17 12 31 45
14 2 35 37 7 6 5 999 46
15 45 48 22 32 31 21 26 999
16 30 19 51 20 999 44 3 27

o RDS 7% BA tat 54 o)A A (kg

RDS 7+-¢ BA tiA #5404 o|F4A(HH: km)

= 1A IS 2% SIS

s 144t 24¢t 3¢t 443t 1<t 244t 34kt 423t
1 3.1 5.1 7.7 2.9 6.6 7.0 10.1 6.4
2 6.8 3.5 9.8 6.0 10.1 11.3 10.5 10.5
3 7.1 7.0 3.7 5.1 8.5 7.7 8.8 7.4
4 3.7 5.9 5.1 7.0 10.7 8.6 6.5 8.7
5 4.9 2.7 7.0 4.6 9.8 17.4 10.3 12.8
6 7.1 8.3 11.1 3.5 7.7 8.7 11.1 9.5
7 9.8 1.8 0.0 10.8 10.0 5.2 0.0 12.9
8 6.2 4.7 6.8 7.7 6.2 6.4 7.1 8.1
9 4.3 1.6 5.9 9.8 5.5 3.3 9.3 9.8
10 5.1 7.3 1.8 9.0 7.7 12.5 4.9 12.3
11 5.4 7.4 1.6 5.2 5.8 9.9 3.1 7.0
12 7.0 6.1 3.6 3.1 0.0 8.0 5.1 4.1
13 3.8 3.2 2.3 1.6 5.4 4.1 6.6 11.0
14 10.5 12.4 3.8 1.8 11.1 13.5 0.0 11.5
15 3.8 2.5 5.0 2.2 6.1 3.6 8.4 0.0
16 2.9 3.9 8.2 5.7 0.0 3.9 8.5 7.1
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—:_me [ ] Thiessen
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o A7+ (Thiessen) T

afdd Zeass d4%
#54

parye 1 2 3 4 5 9 10
1 1 2 3
2 3 16
3 4 14 16
4 14
5 6 14 16
6 2 3 16
7 3 16
8 3 6 14 16
9 7 14
10 3 6
11 6 7 14
12 7 8 15
13 9 15
14 9 12
15 12
16 4 14
17 4 7 8 13 14
18 8 15
19 8 9 10 15
20 10
21 10 11

A +EFRASL FFHA (k)
54 5

e 1 2 3 4 5 10 | 3
1 4.6 10.1 0.5 15.2
2 1.0 4.6 5.6
3 5.7 1.4 5.5 12.6
4 2.9 2.9
5 3.7 2.1 1.3 7.1
6 1.7 7.2 4.4 13.3
7 6.3 2.3 8.6
8 1.5 8.3 0.7 0.5 11.0
9 0.5 0.9 1.4
10 6.1 6.3 12.4
11 1.6 2.0 0.1 3.7
12 5.0 4.1 3.8 12.9
13 4.2 9.9 14.1
14 5.2 5.9 11.1
15 1.2 1.2
16 5.2 0.1 5.3
17 0.5 0.9 5.1 2.2 0.9 9.6
18 11.2 0.8 12.0
19 0.1 5.3 3.5 1.9 10.8
20 7.8 7.8
21 3.5 2.1 5.6
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afd FHBEL DAL
&
28 1 2 3 5 6
1 0.30263(0.66447(0.03289
2 0.17857|0.82143
3 0.45238(0.11111(0.43651
4 1.00000
5 0.52113(0.29577(0.18310
6 0.12782(0.54135(0.33083
7 0.73256(0.26744
8 0.13636]0.75455(0.06364|0.04545
9 0.35714|0.64286
10 0.49194/0.50806
11 0.43243(0.54054(0.02703
12 0.38760(0.31783(0.29457
13 0.29787(0.70213
14 0.46847|0.53153
15 1.00000
16 0.98113(0.01887
17 0.05208(0.09375(0.53125(0.22917|0.09375
18 0.93333(0.06667
19 0.00926(0.49074|0.32407(0.17593
20 1.00000
21 0.62500(0.37500
v FEEY BT A
1) AYPAE EAH(F9 £3)
o 7|Z2A® : DEM(90m><90m)
o # D21 2afe 217 sle 2+ (A 3 AYA)
% o1 HRA, £91% 5 29
Jdakarta sSuUuB2
15 17
SUB3 11 =1
16 %
SUB1 Kebon [ —
14 20
10 }_ 15 %
13
7 s F - F1 =)

= |
|
=] £ 16
| d
7—1—1 }—3
7 =
P_z
1=
1
(AT SIHEAR]
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Ao uloslme] wpHE QR tfabHe A AuE AWTA Ag

7,=0.056 - L—0.031 o, L: 53514 % (km)

K=118.84+ (1) EN A EE E

P=0.175 - (Lo

2y A WS
afd | WA | @3 | AREa | snEn | 00| and | ah
Wz | (@) | (m) | (ELm) | (ELm) K P
1 15.22 11.41 256.00 143.00 0.0099 29.765 0.518
2 6.27 13.55 150.00 108.00 0.0031 21.007 0.680
3 12.61 4.23 121.00 98.00 0.0054 24.864 0.596
4 2.88 2.62 99.00 75.00 0.0092 29.076 0.527
5 7.17 6.70 121.00 75.00 0.0069 26.667 0.564
6 13.30 10.03 175.00 102.00 0.0073 27.137 0.556
7 8.59 5.99 153.00 102.00 0.0085 28.445 0.536
8 11.06 8.83 136.00 75.00 0.0069 26.716 0.563
9 1.47 2.65 86.00 64.00 0.0083 28.230 0.540
10 12.46 7.80 138.00 92.00 0.0059 25.478 0.585
11 3.58 6.85 99.00 67.00 0.0047 23.757 0.618
12 12.93 10.18 82.00 29.00 0.0052 24.543 0.602
13 14.14 9.59 59.00 19.00 0.0042 22.963 0.634
14 11.10 10.33 32.00 7.00 0.0024 19.504 0.721
15 1.25 2.12 8.00 4.00 0.0019 18.100 0.764
16 5.36 4.28 111.00 75.00 0.0084 28.341 0.538
17 9.65 6.55 90.00 49.00 0.0063 25.937 0.577
18 11.92 7.56 71.00 28.00 0.0057 25.203 0.590
19 10.75 8.35 42.00 12.00 0.0036 21.958 0.657
20 7.89 4.02 22.00 9.00 0.0032 21.275 0.673
21 5.62 3.87 18.00 7.00 0.0028 20.468 0.694
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o AF¢ st i/ [FIMR)II K (L2 Tone river)]
K=167-Ks , P=0.6 X3 32+ 273 A8)
T,=0.00165+ L'+ 1~ o, L e e 4 (km
Ks=0.185+ L'+ W (L)03. 000 o jaz bl m % (m)
n=0.1—0.02 - log(1/1) ot Manning % =7
AFdT st wofEs
2= S A |AEE R
65 | | G0 |Gw G| e | K| P | W | U=
1 10.00 7.02 143.00 | 108.00 | 0.00499 | 4.635 0.600 0.164
2 10.00 4.66 108.00 98.00 |0.00215| 3.629 0.600 0.166
3 15.00 4.37 98.00 75.00 |0.00526 | 3.357 0.600 0.099
4 15.00 8.58 102.00 75.00 |0.00315| 7.303 0.600 0.252
5 15.00 2.78 75.00 64.00 | 0.00396 | 2.262 0.600 0.073
6 15.00 6.67 92.00 67.00 | 0.00375| 5.486 0.600 0.180
7 . . . Dummy
8 20.00 13.41 64.00 29.00 |0.00261 | 13.283 0.600 0.433
9 25.00 8.76 29.00 19.00 | 0.00114 | 11.042 0.600 0.428
10 25.00 10.10 19.00 7.00 0.00119 | 12.636 0.600 0.483
11 25.00 1.64 7.00 4.00 0.00183 | 1.899 0.600 0.063
12 10.00 6.97 75.00 49.00 | 0.00373 | 4.879 0.600 0.188
13 10.00 5.96 49.00 28.00 |0.00352 | 4.220 0.600 0.166
14 15.00 7.44 28.00 12.00 | 0.00215| 6.815 0.600 0.265
15 15.00 2.61 12.00 9.00 0.00115| 2.678 0.600 0.127
16 20.00 2.17 9.00 7.00 0.00092 | 2.595 0.600 0.118
17 . . . . . . . . Dummy

- 117 -



o Kebon Jeruk

Q=1.93255h* +8.5196h — 6.45975

400

300
%)
S
T y =1.93255 x® +8.51961 x - 6.45975
%ﬂ e R? = 1.00000
L
Q
2
8

100

-
0
Water Level(m)
[Kebon Jeruk 4=%] « f3F A A]]
© Benbhil

Q=11.06687h*>—2.38737h +2.52312

120

90
2 ;
= y =11.06687 x*- 2.38737 x + 2.52312
= R? =0.99999 P
Ly
o 60 V4
(1]
i =
[=]
=
(o}

30

0
0 1 2

Water Level(m)

[Benhil 9 * 73 A A ]
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(3) HHE X9 & a4

Bis OIS 0BZE ™ - X&HE ™ - Y& HE
1 New SIS0 —-2431285.8959 -3572256.2165
2 Sekupang 9999902 —-2438087 .6935 -3574133.9379

FHE Fatol AFHA A
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> Z3-9-E A (Reciprocal Distance Squared) Al A4

o RDS 7% HA W4 #F4 ( 999+ S 4 3l
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El
>

A=A 11X SESF=2HS 2X LSLEIZHS
S {AFOF  2AFOF  3AFOF  4AFOF  {AFOF  DAFOF  3AIOF  4ALO}
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«©
«©
«©
©
©
«©
«©
«©
«©
«©
«©
©
«©
«©
«©
«©
©
©
«©
«©
«©

A=A 11X SS=2HS 22X LE=EHS
Hs 1AFOF  2AFOE  3AFOF  4AFOF  {AFOF  2AFOF  3ANOF  4AFQ
1 0.000 0.000 6.485 0.000 0.000 0.000 0.000 0.000
? 6.485 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Bs OIS 0BZE 28Ul otkEds bl
1 Baloi 9999903 2
2 New 9999904 5

% DRI EX= 71Abe] o7 E Hof
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T,=0.056 - L—0.031

‘é%’_/\] S|

~

o, L5313 74 (km)

=

&

K=118.84- (1)~ L EEE !
P=0.175 - (L)ozs
Aol EE 0@  ANRED SIRED  Z5d A8 4R 48
S (ki) (km) (EL.m) (EL.m) Z A K P TL
1 2.435 2.31 85 13 0.0312 41.984 0.395 0.098
2 1.055 1.31 77 13 0.0489 48.044 0.356 0.042
3 0.644 0.75 66 11 0.0733 54 .269 0.323 0.011
4 0.541 1.22 5 5 0.0377 44 . 451 0.378 0.037
5 1.249 1.73 55 5 0.0289 41.043 0.402 0.066
6 1.110 1.59 44 2 0.0264 39.950 0.411 0.058
7 0.883 1.28 29 1 0.0219 37.753 0.430 0.041
8 0.767 1.43 33 0 0.0231 38.363 0.424 0.049
o AFTT stx wWiHHSF[FIAR)I (L& Tone river)]
K=167T-Ks , P=0.6 (X% %4 257 A9)
T,'=0.00165 - L'+ 7% &, L3t = (km)

Ks=0.185+ L'+ Wi - (L)os. pos

n=0.1-0.02 - log(1/2)
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ot=

ol ¢ A2 11 8 IT ol
52 Tm G @w C@w @w K P Tow3
1 10.00 0.53 13.00 11.00 0.00377 0.370  0.600 0.014
2 15.00 0.85 11.00 5.00 0.00706 0.614 0.600 0.017
3 20.00 0.84 5.00 2.00 0.00357 0.783 0.600 0.023
4 20.00 0.49 2.00 1.00 0.00204 0.509 0.600 0.018
5 40.00 0.61 1.00 0.00 0.00164 0.870  0.600 0.025
6 - - - - - - - - Oummy
7 - - - - - - - - Oummy
o Hz7+-$"H(Thiessen) T3
- AR BeASL 9P
dEL
Aool 1 2 3 4 8
1 1 2
2 1 2
3 1 2
4 1 2
5 1 2
6 1 2
7 1 2
8 1 2
- s $FVSL EAAS
H4EL
Aool 1 2 3 4 8
1 0.99999 0.00001
2 0.99999 0.00001
3 0.99999 0.00001
4 0.99999 0.00001
B 0.99999 0.00001
6 0.99999 0.00001
7 0.99999 0.00001
8 0.99999 0.00001
# ol s1Aleks New 293340 ElAAS7E 1.000006] 747145, A2 A]of
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299 XM
oA AW :
pew B4 T R ame ise
- (km?) - " 4 (m%/s)
(mm) (mm)
1 2.0611 5 16 5 0.3
2 0.5 5 16 85 0.05
3 0.8928 5 16 5 0.1
4 0.5030 5 16 85 0.05
5 1.0571 5 16 70 0.1
6 0.9393 5 16 85 0.1
7 0.7475 5 16 85 0.1
8 0.6487 5 16 85 0.05

ol £ (Sekupang)®] 7| A 85 AlL5ted HEC—HMSE 2 93] Batam 2 £

Aot or, AR Fo

29t =9 TEAHE (Baloi) 7+

WAZAE 2

Ao
4
Mo
bl
2
il
NI
=~
2
u
e
.
ol
on
>
S
rr

ZRXE, 2o Q2F 9l BaloiQ #{XIE (2017.01.22.19A| £ E 2017.01.23.17A| 77t X|)
) A A & S
(mm) (m3/s) (m)

2017-1-22 19:00 0 0.8 0.72
2017-1-22 20:00 0 0.8 0.73
2017-1-22 21:00 0 0.8 0.75
2017-1-22 22:00 8 9.1 0.76
2017-1-22 23:00 26 27.8 0.77
2017-1-23 00:00 1.5 2.4 0.75
2017-1-23 01:00 5.5 6.5 0.73
2017-1-23 02:00 9 10.2 0.71
2017-1-23 03:00 6 7.1 0.69
2017-1-23 04:00 21.5 23.1 0.66
2017-1-23 05:00 7 8.1 0.64
2017-1-23 06:00 5 6 0.62
2017-1-23 07:00 5 6 0.6
2017-1-23 08:00 10 11.2 0.7
2017-1-23 09:00 3.5 45 0.8
2017-1-23 10:00 4 5 0.9
2017-1-23 11:00 2.5 3.4 1
2017-1-23 12:00 1 1.9 0.97
2017-1-23 13:00 2.5 3.4 0.93
2017-1-23 14:00 0.5 1.4 0.9
2017-1-23 15:00 0 0.8 0.86
2017-1-23 16:00 0 0.8 0.83
2017-1-23 17:00 0 0.8 0.79
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— HEC-HMS 2|2 A% F#%A8 S HEC-RAS Eol| 583t FoAEE AAstalet
— HEC-RAS E oA 9] 5HA A stAvtea(Elevation) 3me]lt},
— shAnte 71 9= HEC-RAS A vh& 9] Fhell A shavb=al 3ms wjFFo] A4kt

— A&A|Zko] 1A17F, 2417k8) 7 A FEel A 5 of 200m3/sell A 150m3/s 7k

Frigol 227 slof A3bsbA| efrhal wrkE|e] A|A|3be] 3417k Ap-FE AaHE A eksict

- ohe IS F A AL/U-59FAdoln,

5,5
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Q=5%x10"%1%-0.0011h%+0.0947h +0.6081 (2)
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(https://www.yna.co.kr/view/AKR20190813070000077)
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el 7k FAA 57 AoE A%

1164
B =40l o8t ZHR o 57t
B =40 o8t ARt 4 57t
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RIS W0IR] 75

Z|FH3sle]| M2 2147] 29 F5Hd oF
(http://weekly.chosun.com/client/news/viw.asp?ctcd=C02&nNewsNumb=002523100006)

o AAANA A R = I A A el

AA L HFE & B AAA )

A A | AAEA
A= AR % . Al
& ' 1 (%) | CH) 52
o102 |3 Ax T, B, TNl whe HE, TS
2000 |8€~109 |E%F e 1,550 112,000 | 2 350gre] ofayul wey
AF(98%), o[AwI(4,574xH4),
74 35 T3 T 381 mlgkel | Bx300%thatld, 7HE 207
A vk
] dE = Aol ] leﬂl(z 500%H), AkArE(al
o004 |72 5 Aob © 1282 |wl=el | 277073
tﬂla}tﬂxl 3949, v =:113%)
v Alo} FetEeplel A
. 150,00 | 14 A= 9.0 Aroz qlT of
124269 | 2un] |k o) 0 e e e C L L
HExY
112 5] 9] e
2005 |84 sielAlel | Sl e 1,577 81,200 j}i,ﬂr Lﬂaﬂllﬁ}oﬁ s

(Water for People, Water for life(UN A A<=ARIZ/IER 14 2003, Aafdn 2013(awA ", Fobajdebda 23 2014, Annual Disaster
Stafisfical Review 2012(http://www.cred.be))

- 136 -



AAS dFE & #Y AdA

AR AAER

i AFA z) = al
i } @ | e E
% : b 5 AR 200074, Aol
| BT R eR) | R Fol x4 7heAl B
5507tha®| &7 A3,
74 3 F 505 410 118,50009 4 7}-2-5}3)
8,2051F4 2] o]zml WAy
2007 902k o] ARy,
: 3 : JEBECEEEE
o)70) A~ B ]_
8474 T 53t 600 )&kl sAolel TEAL o 7|7hA] 4
1} 3
A14:240kme] 27 Alo]ZFE,
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848 AR | = R | 127 ] gkl A 1277, A% 200078
o RN =]
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(Water for People, Water for life(UN A A=ARIZER 14 2003, Aafedn 2013(aAd, Fobajebdfa 23 2014, Annual Disaster
Stafisfical Review 2012 (http://www.cred.be))
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HA TRAE A B e INASE
&9 (k) ) G SR (1'/s)
1 2.0611 5 16 5 0.3
2 0.5 5 16 85 0.05
3 0.8928 5 16 5 0.1
4 0.5030 5 16 85 0.05
5 1.0571 5 16 70 0.1
6 0.9393 5 16 85 0.1
7 0.7475 5 16 85 0.1
8 0.6487 5 16 85 0.05
o Avelesl BaE BEe] Al AE A AE o AW lfuE ELR A
MEAL!
S8 AT (B9 m)
= o = A% - = o = A~
S S TP LR e S M
18(A+= 4.00 7.04 7.00 7.00 8 1.00 4.00 4.00 4.00
17 3.00 6.00 6.00 6.00 7 1.00 4.00 4.00 4.00
16 3.00 6.01 6.01 6.01 6 1.00 4.02 3.99 3.99
15 3.00 6.02 6.00 6.00 5 1.00 3.99 3.99 3.99
14 3.00 5.98 6.00 5.98 4 1.00 4.04 4.00 4.00
13 3.00 6.04 6.00 6.00 3 0.08 4.02 4.00 4.00
12 3.00 6.00 6.00 6.00 2 0.00 3.01 3.00 3.00
11 3.00 6.00 6.00 6.00 1 0.00 3.00 3.00 3.00
10 2.00 5.00 5.00 5.00 | 0(8HF) 0.00 2.06 3.00 2.06
9 2.00 4.94 4.77 4.77

JSome schematic data outside default extents (see View /Set Schematic Plot Extents...)

HEC-RAS 33 =23
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257}
— mheba] Aol

& 100mmE

A=, 80mm o] Aol A& 1mo]

= At & Aol 2

A 100mm o|Atell A= 1.5m oA H7F4

- %, F4T 24 A8 $E5 S49 olFol 4o WEAE Bof 144 AT W
dAeln o % Aoz B s Alukel 2ot £EEelol & Ao
£ 29 100mme) A4 ASAE ALAFD (R3] m)
x| & A7k X & A ZF
e 1% A2 (k) o 1% A12E(hr)
3 4 5 6 3 4 5 6
18 —0.70 —0.36 —0.02 0.94 8 0.34 0.61 1.20 1.59
17 —1.54 —-1.13 —0.62 0.32 7 0.38 0.66 1.27 1.64
16 —1.47 —1.05 —0.47 0.54 6 0.37 0.65 1.27 1.64
15 —1.47 —-1.04 —0.46 0.56 5 0.40 0.68 1.30 1.66
14 —1.48 —1.06 —0.47 0.55 4 0.66 0.93 1.55 1.84
13 —1.38 —-0.94 —0.33 0.65 3 1.41 1.55 1.85 1.98
12 —-1.34 —0.90 —0.27 0.70 2 0.81 0.88 1.00 1.04
11 -1.23 =0.77 —0.11 0.83 1 0.99 1.01 1.05 1.06
10 0.07 0.37 0.80 1.50 0 0.12 0.12 0.12 0.12
9 —0.33 0.01 0.51 1.32
o AHted 1
— E 797 100mm, A5 34120 w) o) 519k AN o foE okl £} 2ew sk
18 B 11/7bA] 77 WA
P Wad 170 Ho EW Eusb b3 A deht d@dwos A
$ 29 100mm, ASAZ 342 A5 2 AW AAT (D3 1 m)
: T : T
Bx sz 0 A B5 sz 0 A
o 5w B 5w
® At oA T g | ¥ Ay A Y aga
ar 1o _u_:ll
18 7.04 7.00 7.70 =0.70 8 4.00 4.00 3.66 0.34
17 6.00 6.00 7.54 -1.54 7 4.00 4.00 3.62 0.38
16 6.01 6.01 7.48 —1.47 6 4.02 3.99 3.62 0.37
15 6.02 6.00 7.47 —1.47 5 3.99 3.99 3.59 0.40
14 5.98 6.00 7.46 —1.48 4 4.04 4.00 3.34 0.66
13 6.04 6.00 7.38 —1.38 3 4.02 4.00 2.59 1.41
12 6.00 6.00 7.34 -1.34 2 3.01 3.00 2.19 0.81
11 6.00 6.00 7.23 —-1.23 1 3.00 3.00 2.01 0.99
10 5.00 5.00 4.93 0.07 0 2.06 3.00 1.94 0.12
9 4.94 4.77 5.10 —0.33

- 172 -



- A E A AT dabd 18U FEH 97k A o] sl FFell= FA A7 EA 5} A| Rt

.
st A5ejao] AT

Batam #+9 3479
(https://www.google.co.kr/maps)

Legend

WS Max WS

—_—
Ground

T T T T T T

T T T T T
1500 2000 2500 3000 3500

I T
0 500 1000

Main Channel Distance (m)

1
4000

Batam +9 3HH FHo F4

- 173 -




18 w4 9

she

100mmel] iz A& Zke] 3A17kQl 79, H77F HA

of 2] 9

L
L

z3

S

oled,

ol
=

o] E4do] A= A

6™ T

il

7

Legend
EG 21FEB2017 1300

WS 21FEB2017 1300

Ground

.
Bank Sta

0
3
5

|

N|
|

1
350

200

E
g 5
s 5
8
3
* \||L\\
(.. T T T T T T T
2 2 2 Y > d S o o
8|8
b
|15 [
mmmW.m
LMFG%
Sk
@2
r%
i} -
Fg
'8 =
]
g ls a
e
3

45

- 174 -



Legend Legend
EG 21FEB2017 1300 6 Y {/. EG 21FEB2017 1300
WS 21FEB2017 1300 ] WS 21FEB2017 1300
e 5
Ground Ground
[ 4< [
Bank Sta Bank Sta
3<
2<
1+ R B RARE
0 10 20 30 40 50 60 70
Station (m)
o g om SH4EA F ARUE] GUPY
e A3 AYue vy

- =4 F AF7F BAskA = F Febd 18R 11M7A = €4 2m, ¥

a0
s
—
(@]

T

B dEd A SHAEA F He sdEd A SHHEAM F
18 4.00 2.00 8 1.00 1.00
17 3.00 1.00 7 1.00 1.00
16 3.00 1.00 6 1.00 1.00
15 3.00 1.00 5 1.00 1.00
14 3.00 1.00 4 1.00 1.00
13 3.00 1.00 3 0.08 0.08
12 3.00 1.00 2 0.00 0.00
11 3.00 1.00 1 0.00 0.00
10 2.00 1.00 0 0.00 0.00
9 2.00 1.00
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s Ay SAEL F
A 35 A $5 A e 49 A ol
18 7.04 7.00 5.92 1.08
17 6.00 6.00 5.92 0.08
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3 4.02 4.00 2.67 1.33
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1 3.00 3.00 2.02 0.98
0 2.06 3.00 1.94 0.12
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A7k FddH FF Addd 9 A7k THHH T Addd +9
(min) (m'/s) (m) (min) (m'/s) (m)
0 0.8 3.61 95 104.6 6.97
5 0.8 3.61 100 111.1 7.12
10 0.8 3.60 105 115.7 7.26
15 0.8 3.60 110 118.2 7.36
20 0.8 3.60 115 118.1 7.45
25 4.2 3.83 120 115.2 7.51
30 27.1 4.82 125 109.5 7.54
35 27.3 5.14 130 100.8 7.54
40 27.3 5.27 135 89.4 7.51
45 27.5 5.36 140 75.8 7.44
50 28.2 5.46 145 60.6 7.33
55 29.5 5.56 150 44.6 7.19
60 31.6 5.66 155 29.1 6.98
65 34.4 5.77 160 15.5 6.74
70 38.0 5.89 165 8.3 6.49
75 57.5 6.14 170 6.2 6.27
80 79.7 6.42 175 8.4 6.00
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W §3e WE 4% W3
A 7H(min) ESRSS 124,020m 205,200’ 306,030m’
0 0.8 0.8 0.8 0.8
5 0.8 0.8 0.8 0.8
10 0.8 0.8 0.8 0.8
15 0.8 0.8 0.8 0.8
20 0.8 0.8 0.8 0.8
25 4.2 4.2 4.2 4.2
30 27.1 27.1 27.1 27.1
35 27.3 27.3 27.3 27.3
40 27.3 27.3 27.3 27.3
45 27.5 27.5 27.5 27.5
50 28.2 28.2 28.2 28.2
55 29.5 29.5 29.5 29.5
60 31.6 31.6 31.6 30.0
65 34.4 34.4 34.4 30.0
70 38.0 38.0 38.0 30.0
75 57.5 57.5 50.0 30.0
80 79.7 70.0 50.0 30.0
85 88.4 70.0 50.0 30.0
90 96.9 70.0 50.0 30.0
95 104.6 70.0 50.0 30.0
100 111.1 70.0 50.0 30.0
105 115.7 70.0 50.0 30.0
110 118.2 70.0 50.0 30.0
115 118.1 70.0 50.0 30.0
120 115.2 70.0 50.0 30.0
125 109.5 70.0 50.0 30.0
130 100.8 70.0 50.0 30.0
135 89.4 70.0 50.0 30.0
140 75.8 70.0 50.0 30.0
145 60.6 60.6 50.0 30.0
150 44.6 44.6 44.6 30.0
155 29.1 29.1 29.1 29.1
160 15.5 15.5 15.5 15.5
165 8.3 8.3 8.3 8.3
170 6.2 6.2 6.2 6.2
175 8.4 8.4 8.4 8.4
180 16.5 16.5 16.5 16.5
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- e goel ALLE Fol7k Wl T FlE £9IE AW lFDE By
w4 gl 7 2 306.030m A LE Yeieleld UFI WA S Ao YE
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v 5 124,020’ 205,200m’ 306,030m’
A5 S5 | L A | L, A% | L, A% | L, A%
Y g aw | T aga| T oaga | T aga| T aga
18 7.04 7.00 770 =070 7.20 —-0.20 6.82 0.18 6.21 0.79
17 6.00 6.00 754 —154 693 -093 649 —0.49 588 0.12
16 6.01 6.01 748 —-147 685 —0.84 638 —0.37 5.71 0.30
15 6.02 6.00 747 -147 683 —-083 6.36 —0.36  5.68 0.32
14 5.98 6.00 746  —-148 682 —0.84 635 —0.37 5.68 0.30
13 6.04 6.00 738 —-138 673 —-073 6.25 —0.25 5.59 0.41
12 6.00 6.00 734 —-1.34 6.68 —0.68 6.2 -0.20  5.55 0.45
11 6.00 6.00 723 —123 656 —056 6.07 —0.07 542 0.58
10 5.00 5.00 4.93 0.07 4.53 0.47 4.15 0.85 3.67 1.33
9 4.94 4.77 5.10 —=0.33  4.42 0.35 411 0.66 3.65 1.12
8 4.00 4.00 3.66 0.34 3.25 0.75 2.96 1.04 2.61 1.39
7 4.00 4.00 3.62 0.38 3.20 0.80 2.91 1.09 2.56 1.44
6 4.02 3.99 3.62 0.37 3.19 0.80 2.91 1.08 2.96 1.43
5 3.99 3.99 3.59 0.40 3.16 0.83 2.88 1.11 2.54 1.45
4 4.04 4.00 3.34 0.66 2.92 1.08 2.65 1.35 2.33 1.67
3 4.02 4.00 2.59 1.41 2.37 1.63 2.24 1.76 2.09 1.91
2 3.01 3.00 2.19 0.81 2.08 0.92 2.03 0.97 1.98 1.02
1 3.00 3.00 2.01 0.99 1.98 1.02 1.96 1.04 1.95 1.05
0 2.06 3.00 1.94 0.12 1.94 0.12 1.94 0.12 1.94 0.12
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Data Observation
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Graphical output
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lcal M Integrated analysis(Dam-Weir)

Integrated analysis of Dams and Weirs
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Aked ®34(2017, KOICA))

AwF7 93 (BBWSC) AEZA

2015. 8. 6~10

= Hydrological data
acquisition

H Hydrological data
management

® Flood analysis and
forecasting

 Flood warning

M Flood damage
management

m Others

g vE B9

mYes

E No

B Oncefyear
W Twice/year
E More than 3times/year

W None
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M Less than 1hr
. %__Z': 7310“ o 1hr-2hr
5‘_3]5]{— }\]7‘_]__ = Z2hr-3hr

" 35 B
QA

m In the media(TV, radio,

newspaper, etc.)

m Public announcement

m Through a

neighborhood or

relatives or friends
= On the internet

m Others

“55 Ano|
A

m SMS

B Siren

m Others

m Very satisfied

= Somewhat satisfied

= MNeutral

= Somewhat dissatisfied

m Very dissatisfied
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