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RAVE — i B

IDW Inverse Distance Weighted
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LLDA Laguna Lake Development Authority
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MCGS Marikina Control Gate Structure
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MM Metropolitan Manila
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MMDA Metropolitan Manila Development Authority
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MWSS Metropolitan Waterworks and Sewerage System
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NASA National Aeronautics and Space Administration
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NTMS National Topographic Map Series
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PAGASA Philippine Atmospheric, Geophysical and Astronomical Services Administration

74 ) EURGRIT
PMO-MFCP Project Management Office - Major Flood Control Projects
TuY ey MEHEEIT KR T e =7 b
PRBFFWC Pampanga River Basin Flood Forecasting and Warning Center
RN TN TR 2 —
RIDF Rainfall Intensity — Duration Frequency
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SRTM-3
STDV

UPLB

WB

WL

1D-HD Model

2D-HD Model

Soil Conservation Service, United States

T AV B A RE IR AR

Standard Least Square Criterion
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Square-Root Exponential Type Distribution
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Shuttle Radar Topography Mission - 3 Seconds
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Standard Deviation

FEAE (R 2

University of the Philippines at Los Barios
74V EVRFRANY FAK

The World Bank

AR ERAT

Water Level
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1 Dimensional Hydro Dynamic Model
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2 Dimensional Hydro Dynamic Model
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1.1 HEDER

7 4 U EVE~ =T W R K OVE 2331 B ACE TR BA RGBT AR D FERE TS IR R A
%, [REEEZZE L TRy v 7= U XTI A B Eoii okt G g PN Gl S AL 7= K E R
B 70y =7 FOREEFHMET 2 HAYT 2012 4E 2 HICBith & iz, 2012 4E 8 A 1 HIZHH
ke S L7255 2 8] Steering Committee ik lZB W T, 74 U B VBUFAIL D . ZHE TRy v
-~ U FNDOWEKRDTZDONEHE L TEZLNTE~Y XX A GHEF) OFEO—HE
ERKICRIA LW EOREN R ENTZ, & LOIEKEREDOFIK~OEEFIXIA/K G 12 52
ERIET AR H D720, Ny v 7-< U X F)NOIEKIZOWTHRETT 20 EmNRAE T,
2012 % 11 AW e A EE L CHEZ LT L Lotz

1.2 EREDCEH
AKFETIRAKFED > BENET 2 ET 26D T, L F=20%B2To>Fx AN L T2,

1) ANy Z-= U FF)NORAKICET 2 BEAFRA O 2170 AHE RIS OV T
T 5, BEFAEE LT TNy 7<= U X H)IJINSEFEZE () § R
(JICA 2010-2011) ¥ L O® 'Master Plan for Flood Management in Metro Manila and
Surrounding Areas| (4R 2011-2012) & %5 & 9%,
2) Ny v 7=V XTI OTEKD T2 8 O R T
3) ANy T-= U xSRI ORI 2 KRB O R B

1.3 SRAEXRMIE
KRBT ANy 7~ X ) extg s UTERm L7z, AL M 11187,
1.4 RNy T-2 ) XF)IiRE & BER

~ U FHINFv Y v EOHRE, =T~ R U UHOEE 1400 m OFERNE 2 KJR & L, 1T
L7223 5 30 kmiZ ERETEICHN =D B Z D& K& < i L TR 20 km FEIETE 299 ¢e,
ZZTHEHBEICOVYS~ U X FEAITIZND | £ 40 km ZAIZH - Titdv, 7 27 7ok 5 km
OHETIEHEIZMEEZZEX, Ny U Z)ERRLTEOL, v = FBIZES, SR DOIRITHI 5 km
THEEIZERE TS50 m, FiT7 7 HoOImd TiE 20 m LT &7 5, EAOHFEESY TIHR
RN | R OMEIL 3 km LAF & 72D, TR EEITA 640km? T, ~ =T HHERE O
NEEND, WO FHE. mEIZ L TK 20% (1 EHAMEEE THh 5, FRIO~=7%4
BT ER O Z L, ILHERICE D £ TEEICHHAHANEA THT, TOHEKITHLS MHE
JFOBEERBOR E 7> TnD, HKEREZTHOE L TRAOHRH, Fllkns < 22> 7= 2 km
1E & RIS KATBLIAIFT Sto. Nino 723 EFCOS I L W BIREN TV 5,

FRIk O L XIEIE ALK 14.5 FE HURE 121 RIS E L, AR AR 26°CCL BV LG 12|37 % .
L5 A0S 10 HETORFE L ZNLUNOTFRIIKRE LS T ONE H, MEEFREEE S A
— ., BARTIET AU EEANRERE LTHLEL &N, WEICER LTkt
LERKER, 6 ARND 7 AWIDH & 8 A% 0D 9 ARTPEORHIC Z ol 2 @i 4 5
BRI LTV A— 2 EEHR YD | RIEOREEE/E-S> TV 5,
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[Legend]

[ Basin Boundary
River

& Lake

Elevation [m]
(SRTM)

Nagindan anne

' L ) I . ‘ \
[.’."!. J 8 -
1:300000

X 1.1 FRAEXISRHIR

Ry 7= ) ) OEEE NI 2,600 mm TE D 80% NHZEICETT 5, EHREIXE L A
— N XD HIEME, BAVEHRSUEME (BEWE) . RTRRMEICIN 2 TRV IR I L 2 R R &
FERERE LTS, BRI L > CRERNORE., MR, REfOAA, ZROMENRR D
23, BIRD XS ICEEBORRNERLFELE LR,

T A= PEDORBEMRITEE - BRRENCDZ2 2 03% 0, 201248 H 6 HICHAE »-Z/MI
THZE—27 L L 8HE TG L. 7T HDE Y h=—= 3 Lo E FHREIL 271.7mm
TE A=V L LTRBEERKRTH D, —FH. BRPERROBE LR KIE 2009 /£ 9 H 26 HIZ
Z OHhlE A B 7= B )8l Ketsana (PAGASA D42 L% & Ondoy) IZL»THh72b ENT-FEWN
T 290.8mm EHEE STV D, FIRME, BVHINRATIC £ 2 fPRIERE R IC DWW TiE, Zhbo
R AR L, HET 57T OFRITE SRR o T,
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F2E Ny J-UXFIEAIREEXREEER O

2.1 #H=E

Xy 7= ) IO BACH R IZSU T, JICA 13 2010~2011 12 /3y & 7= U %51
NSEFE () WML 250 L7, R CI3in) &g oS35 i e IC bz
0. BEAERRA CRET S AU RHESOK T B ORRGEEDM T Tz,

— )5, tE#RIT 2011~2012 4|z [Master Plan for Flood Management in Metro Manila and
Surrounding Areas] OFRAE A EhE L7z, RIFHE T Ny > 7~V )1k, 7 7 ik
KO~ =7 A E O H /NN 2 b G & U 72 ok SRR R E S viz, NIRRT H 72
D BERIMEAT . WAKUR AT, TOE AT 23T ALz,

[y > 7= U FF)IRNIEFZE) 1%, 1990 IR E SN BKR~ A X —7 F 05
ST 2000 FRHIH0 6 THBFA S L, BFE AT TH D, —J7, HERFHAE TIE, 2009
9 AIZRAELTEBRA Y RAIC X DUAKITHR 287 Rt R NGH R D IAE LTV D,
AR TIER Y 7= U F IR 2 BE AT B O E R H 7= 0 | W ) ERFR AL X
DIRFTNGY & R IC K D METNEY & OFERIZHOW TR 5,

2.2 &R
2.2.1 Ny -7 RFENIBIESE (1) HBHERRAE

FHEFERTIX Port Area OBIHIT — % (1903 FF~FIE) IZHESWTRETS LTV S, £ 2.1 13H
FIYEGEFRA CYERL S L7 Mbfe e M BURE SR IR R EE Ch 5,

2.1 Port Area BLHIFT ORKHERF B MR SRAE () MR )

Return Rainfall Intensity

Period (mm/hour) (mm/day)

(years) 5min. | 10min. | 20min. | 30min. | 60 min. | 120 min. 1 day 2 days
30 255.1 207.1 160.7 135.3 92.8 68.2 311.0 239.2
100 298.5 243.7 188.7 159.1 108.9 80.4 377.0 293.3

H Ry 7= U IRINgESESE (1) BAHMEE#HE, 7714 LA — K (JICA/IDPWH, 2011)

W IEETRAE Clx, MERRERTRE (1 BERO 2 B) 1225\ T, BEEOFAER R & 9 ¥
TIZE D RE LAEREZ R L TW5, BEfEDOFAIT Detailed Engineering Design of Pasig-Marikina
River Channel Improvement Project (DPWH, 2002 : UL T 2002 F7i4) TH V., HBRFOMERN
L 1999 FEETOT —ZITH SO THEE SN, —F., H/1%EHEA TIE 2009 42F TOT
— ZNZEAD W TR E D HEE S 7z, 2002 4Fa A M OV 7 M A AR LS K 2 HEE B S, 3 2.2
WZRTEBYTHD,

2-1 714 FILUIR—k
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KREFRAENBICHRIERBRNGERE OKIRZBENE) Ny D T-9 ) 7| IIEREERH

2.2 Port Area BT OFEREENTREE (1 ) 70w A)
Rainfall Intensity (mm/da
Return Period A Y)
2002 Study 2011 Study
(years) 1 day 2 days 1 day 2 days
30 315.9 244.5 311.0 239.2
100 383.8 300.7 377.0 293.3
W 2002 Study - Detailed Engineering Design of Pasig-Marikina River Channel Improvement Project
2011 Study - Xw ¥ 7= U H)IN)ISHERE (D) B HERRAE

B

< = UK KPR R R A RS (JICA/IDPWH, 1990) Ti. BEFEO E72utk A <> Mz
DWW TR & O BN LA MET 21T o 7k 8. K O BER & 72 2 BERE O fkfoe B i1 2354
NI KTAEHTH D Z D, FHMIFEREGRRIX 2 B EE ST,

Ry 7= U X F)JINNSIERE T, LiROBRFHRRESBEE S . FHEfER & LR 2
HINENEH SN TWD, & 2.2 OMERERNEE XLV | W ERRAEIC L 2R 2 HINE,
30 AEMER T 4784 mm, 100 4EHESR T 586.6 mm & 725, Z U5 I1E Port Area BHIFTIC R 1T 5 Hl
MNETH DL Z &0 D, BT CIIHARN 22 BRI RE (2002 F3H4E CTRE) 12
XV VO EICA R L TV 5, 3£ 2.3 IR LB 0 e r e 2 HiEIEL. 30 FREd
T 392.3mm, 100 “EfifER T 4458 mm & 725,

Ny 7= U R F)IIREREE (1) BhERHRE, 7714 v eR— (JICAIDPWH, 2011)

* 2.3 WHCFEIREE 2 AR EORE (W) )
Return Period Port Area Adjustment Factor Basin Mean
(years) (mm) (mm)
30 478.4 0.82 392.3
100 586.6 0.76 445.8

il Ry v T U ) INISESEZE () WM HRE, 77 4 7L LR — bk (JICAIDPWH, 2011)

1h /1 (R R A T 1 2002 AF AR & [FIBRIC, BRI OIFR] 434 & L T sREEh T 7 L RIS I
Btk LTnD, PREFETIVEEREIZIZ, Port Area BLINFT ke i i1l = [ MY 78
FED DR LT=R 24 (R T B BROBENRERICTHESHTER S TS, R 2 AWE
(CHRAE P TOLVEENIZAIC L DRz 2 2 & T, ¥ 2.1 (ORI RNERERNEY
PERL S L%,

7 2.4 Port Area BLHIFT DR R EE R
Durati to 120 min.
ura |or.1 .up 0 ALL Rainfall Intensity
Probability a b n Kimiii .
imijima Type Equation
1/30 1860.6 4.41 0.66 r=a/(t+b)
1/100 2193.8 4.45 0.66 where,
r: Rainfall Intensity (mm/hour)
Duration over 120 mim. t: Duration (minutes)
Probability a b n a, b, c: Constants
1/30 3694.9 18.25 0.75
1/100 4185.7 17.77 0.74

il Ry v T U ) INISESEZE (D) WA, 77 4 7L LAR— bk (JICAIDPWH, 2011)
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KEFREFE BIC R D EMIBRINERE OIS I\ Y TRV FT) IR

100
Return Period 2-day Rainfall Return Period 48-hour Rainfall
90 -30vyears 392(3mm 90 Tﬁﬁyrars 4458 mm
80 80 |
70 70
T 60 T 60
£ £
z 50 F 50
'53 40 5 40
30 30
20 20
10 Jillhy 10 iy,
0 -uuulllllllll“““ "I"llllllllluunn 0 llllllllll“““““" “I""llllllllllluu
6 12 18 24 30 36 42 48 6 12 18 24 30 36 42 48
Hours Hours
H Ry e U R FJIIEEE R (D) B ERREA, 7 7 4 70 LR — b QICA/IDPWH, 2011) OFC#IZHS & JICA
ELES S (59
B4 2.1 FHERERRER (0 E R A)
2.2.2 tHEREFZE Master Plan for Flood Management in Metro Manila and Surrounding Areas

HERFHA T, EFCOS IZ X % 1994 ALK DA A X b (2009 FEDOBJEA > KA1 X Dk
KEEGTe) ITHOWTHMREO BRI L 2Bat 217\, kDR & 7 5 B Ok
MIAHE R K TA8 I TH D Z L AVREN TV D,

L7223, BEAEFRA & [FRRIC, HHRFAEIC RO T O EFR & L TR 2 BREN M Sh
TW5b, e 2 HREIEK 2.2 [Z/R T (Sub-basin) = & O FMRE L L THRE S
NTW D, FBCEE I BT FT P & OVELA O B RBLRIET O 77—~ (1976~2010 : 35 /) %
FWT, WIEEEINEE  (Inverse Distance Weight: IDW) (2 X W #EE STV 5,

-------

Probable Basin Mean 2-day Rainfall e
Sub-basin Return Period | Return Period
30 years 100 years .
SB-01 367 438 i SB-01
SB-02 366 441 Marikina
SB-31 382 458
Whole Basin 367 439

Master Plan for Flood Management in Metro Manila and
Surrounding Areas, Final Draft Master Plan Report

<

Pasig River ;'

{NsB02 el

Laguna Lake

22 JFlermesR 2 HvE (TR

i
(World Bank, March 2012)
THERF A T,

HEFER E LT 25 17T OB A ER LTV 5,
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#*25

FHEEEREOE OB (R4

Design Storm

Type-1:

Tropical Storm Ondoy Pattern

Type-II:
Center-concentrated Pattern

Target Flood

Flash Flood in Pasig-Marikina River Area

Total Volume of Design Storm

Probable Basin Averaged 2-day Rainfall

Distribution in Time

Ondoy Pattern

(each rainfall-runoff catchment) Center-concentrated Pattern

Distribution in Space

Uniform in Each Rainfall-Runoff

Catchment Uniform in Each Sub-basin

A1

Master Plan for Flood Management in Metro Manila and Surrounding Areas, Final Draft Master Plan Report (World Bank, March
2012)

BEA S KA
BRA Y A2 X %5 2000 4F 9 H 25~26 H O T &L EFCOS 12 X 0 @8 X 7=, 4R
TS TIX EFCOS OB T — X IZHES &, 74—k EK O IDW IEIZ L DHIEIC LY, 3

DDOXFIR A T NENE HIHE|LT-3 34 D4 EFRE (rainfall-runoff catchment) = & 12
RN ERE 2 HETE L T\ D,

RS E ORI L Y | FEEFE B

#26 BEA L FA OFEBENREIZINT
Dol ST L=

HAT2

BlXMIT LR (= FER2 HilNE | 5452 Sub-basin Return Period | Return Period
SRR - A 30 years 100 years

AlE) #2522 L CRESND, SBOL 0.906 oo

# 26 [RT LB, FIEMITLRITH SB-02 0.918 1.105

e = b T AT B SB-31 0.854 1.024

DL — CEXAE ° Mt Master Plan for Flood Management in Metro Manila and

Surrounding Areas, Final Draft Master Plan Report
(World Bank, March 2012)

g R

The Study on Comprehensive Flood Mitigation for Cavite Lowland Area (JICA/DPWH, 2007)(Z
BT, Port Area BLHIFT Ofife R BE MR AU EE DWW o R AE PR oD 7V BERNIROE 03 E
REATVWD, HERFTHE TIXFE 7 /VEREIE 2 VT, mMWEL 2 AR
L=t T =V TRLTWD, T4bbL, BT /NVENEIEOEBRFFINEZ ., (BRI
#®)/ QHW®E) LLTAA—tr 7 —UREICLTWD, TSR & DR 2 |
WEZHT 5 Z & TRl AR E SN D,

PLEOFEIZESWTHEHEEIND XA T 1 JOZ A 7 2 O EFERKEOF 2K 2.3 12577,
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KEFFHATBICHROERIBIRINGRE OKBSZ@RTE)

/Ny VTR T F) | IEREERA

A1 RBEL A
(Gyittsk SB-01 kit 4y ik M-1)
100

n Period

ars

Retur
30Y

2-day Rainfall

90 373 mm

80

70

60

50

Rainfall (mm)

40

30

20

1oi

| Ll
18 36 42 48

100

n Period

ears

Retur
100

2-day Rainfall
5mm

90

80

70

60

50

40

Rainfall (mm)

30

10

12

lll.s
243

Hours

s .
36 42 48

18 0

HiHhL
2012) D FEHRIZFE S = JICA FHE AR
< 2.3

2.2.3 [EWfENT  HEROEE

RIEIEERIZ OV T D M A & IR A & OB A DI A R 2.7 1R, W%

100

90

80

70

60

50

Rainfall (mm)

40

30

20

10

100

90

80

70

60

50

Rainfall (mm)

40

30

20

10

HAT2 . Hyg R
(St SB-01)
Return Period 2-day Rainfall
30 Years 367 mm
ulll,
6 12 18 24 30 36 42 48
Hours
Return Period 2-day Rainfall
100 Years 438 mm
ditih,
6 12 18 24 30 36 42 48
Hours

Master Plan for Flood Management in Metro Manila and Surrounding Areas, Final Draft Master Plan Report (World Bank, March

FHEFERN B Of] (TR

W

i

I

AT & 2 BERARAT TR, TERTRIE (2002 FFHAE) ICK 2 FHEEZBE LD TH D, —77,

A TIT, #1471
FIT Z &SRR &
5,

c B RA RO RN EICESSBEREEZHMA LT, 4
RETDH I LKLY FHEEERTIC 22 M B 72 B A 23 B S
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F 2.7 FERNVERAT o B HER AL & IERAAA & ORETA O i

b I A A iR A
FHEFEREAE | R AAT1  BERA RAH
® Port Area LINETOMKBEREFIBIME R | © SEREFFFINEICIE D < BNEE
MR |2 35 < BRI A A 72 gl
® Port Area fLIIFT ORMkGE R ] 751 e S8 B3 1Y A (B
< BERER
e 8- ¥ R & | Port Area B1IHIFIT 0 /B X [ RN A RE LR 5% AT BEA S RA T
DHEE ® &jilic—HE LTHE ® T —t EKNIDWIEIC L AMIE
® 34 SERIKICHOWTEFNENEE
2 A2 hutE A
® |IDW i
® 3ITmicoOWTEFNFNERE
PRI ) ffe 2| A A U = e N i
2 HRE ® 30 TR 392.3mm ® 2 HiE XS &ML=k

® 100 Ffife3R 445.8 mm

® 34 NERIKICHOVWTEFNENEE
® 3 Ik ORIK TR E (RFAAIC L D)

e AF W 2 A ik
SB-01 SB-02 SB-31
30 368 369 390
100 439 444 468

FAT 2 R
® 3 IOV TENENEE

file=2 4 R 2 B
SB-01 SB-02 SB-31
30 367 366 382
100 438 441 458

il JICA FR A

BEA S RAIZOW T, HERFRA S E ISR S 5 34 O FIR 2 & Ok F R &%
WC, 3 XK OFIEEY 2 B EARE LR 42K 2.8 1R T, 3 Mo Fi % 2 H
&I SB-01 : ~ U &Ik T 406 mm, SB-02 : <~ H /U UK AT Bt C 402 mm,

SB-31: /Xy U ZJI KO« ART IR T 457 mm & 725, 2D OFHE Y 2 A&
AR O 26 (T L7 SMIXLRLEHT L, MER2 HRNEIZER29DEBY &0 D,

BEC & MRS L AT 2 B EA T 5 &L 3 Ko 30 MR R
YA X A2 HEEME (3923 mm) ZW0WFiuh FEl-TWD, F£72, 3 ko 100 FhE
I ) MR A I K D HEEME (445.8 mm) [Zxf LT, SB-01 Tl SB-02 TILIZIZIA
. SB-03 TiFEIML TW5,

714 FILUIR—k




D1 UEVEVYZSBHENRUEDEICHITD
KREFRAENBICHRIERBRNGERE OKIRZBENE)

Ny D T-9 ) 7| IIEREERH

#28 WEA L FAIZXD 33T T 2 2 ANEORRK

Sub-Basin: SB-01 Sub-Basin: SB-02 Sub-Basin: SB-31
Rainfall-runoff | Area | “8-Nour Rainfall-runoff | Area | “8-Tour Rainfall-runoff | Area | “8-Tour
Catchment (km’) Rainfall Catchment (km?) Rainfall Catchment (km?) Rainfall
(mm) (mm) (mm)
M-1 281.62 411 BU-1 3.79 411 P-1 8.77 377
M-2 97.54 391 BU-2 3.23 400 P-2 4.56 385
M-3 70.11 393 CA-1 2.25 386 P-3 0.59 387
M-4 54.40 421 CA-2 5.12 387 SJ-1 21.73 471
M-5 14.82 398 CA-3 6.93 397 SJ-2 10.30 460
M-6 7.76 438 CA-4 1.79 395 SJ-3 2.12 484
M-7 11.83 383 CA-5 7.22 408 SJ-4 9.49 526
CA-6 3.57 401 SJ-5 7.01 450
CA-7 24.44 410 SJ-6 13.14 498
CA-8 3.96 401 SJ-7 4,55 466
CA-9 3.04 395 SJ-8 12.9 445
TA-1 6.32 403 SJ-9 3.43 424
TA-2 4,51 397 SJ-10 3.97 405
TA-3 4.41 389

Sub-Basin 538.08 406 Sub-Basin 80.58 402 Sub-Basin 102.56 457

High Master Plan for Flood Management in Metro Manila and Surrounding Areas, Final Draft Master Plan Report (World Bank, March
2012) D FLHFIZ TS X JICA FAEAAVERL

29 FREAL RAH I PR OVEECEMEE 2 HNE (R L 53 H)
Sk 30 iR 100 “F-fife =8
SB-01 : ~ VU Il itk 368 439
SB-02 : ~ W UK A SR 369 444
SB-31: /Ny U F NI v - BT Uik 390 468

Hg Master Plan for Flood Management in Metro Manila and Surrounding Areas, Final Draft Master Plan Report (World Bank, March
2012) DRI HD & JICA T A MERL

2.3 HOKFHARN R VS ERERS
231 RyLT-TURHIENRESE (1) HBhEEns

(1 HERBKIRE

Ny 7= U INIEE S5 T, GBS HE R T % Sto. Nino BLHIAT O =R UK & 2
AR FTRE & LTWD, W) HERAA T, % 2.10 12757 Sto. Nino BLIIFTIZ IS 1) 2 Hb/Kii
BOFFRREICE SO THERMKIREZHEE L T\ 5, W MERMAE T, BLHRRIKAL
Br (2002 FERRA TIERD) 2 MWW T, Skt s

DFFRKIEZ RN TEHZ BN D KA — i E
DEFFERNEICHE L TV 5,

Q = 32.03 x (H-10.80)°
Q =17.49 x (H-8.61)*

>~ )
— (=

Q: it
H: IKANE

(m*/sec)

(EL m)

H<17.0
H>17.0
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2009 4EDREA > RA 12 X % Sto. Nino BUHIFT D& Kif&EIT 3,211 m¥sec (BEfERK) LHEE
I TV 5D, Sto. Nino BLRIFTIZ I 1T A HERPOKIREDOHEEIZ-D X | 2002 A & b /) VEfR TR
& DA FR 2,11 1ITR T, 2002 FEFRAE & W) MR A & O CRESREUKIT EICH Lo 7o 72
HITAE T TV,

# 2.10 # 211
Sto. Nino BLHIFTIZ VT 2 KB & D f3 4 KA Sto. Nino BIHIFTIZ I 1 DRkt E ()
(b 70 e R A5) ARG TR
Year Recorded | Calculated Year Recorded | Calculated A 011
€2 | Water Level Discharge €2 | Water Level Discharge Return Period 2002 Preparator
ELm | (m'hsec) (ELm) | (m'isec) (years) D/D Study P y
1958 14.78 507] |1978-85 N/A Study
1959 N/A 2072] | 1986 20.92 2,650 2 1,350 1,250
1960 18.06 1562 | 1987-93 N/A
1961 16.82 1161 [ 1004 16.33 980 5 1,870 1,820
1962 17.10) 1,261] | 1995 18.40 1,676 10 2,210 2,200
1963 16.19 931 1996 16.08 893 20 2 550 2750
1964 17.45 1367 | 1997 17.16 1,279 ! .
1965 15.48 702| | 1998 18.41 1,680 30 2,740 2,770
1966 19.40 2036 | 1999 18.30 1642 50 2,980 3,030
1967 18.20 1,609 | 2000 19.02 1,895
1968 16.68 1,107| | 2001 16.31 972 100 3,310 3,390
1969 17.45 1367 | 2002 17.94 1523 No. of Sample 28 37
1970 20.48 2,464 2003 17.76 1,464 Hj,Jit\L . e D D] ﬂ?‘ﬂ'“”“f}”ﬂ(ﬂ%%ﬁé (|||) 1%7] gﬁi
1971 14.50 439] | 2004 19.08 1,917 . A
1972 18.05 1559 | 2005 16.03 876 W, 77 A F /LA~ (ICAIDPWH, 2011)
1973 13.95 318| [ 2006 16.37 993
1974 13.98 324 | 2007 16.90) 1,192
1975 13.70) 269 | 2008 16.74) 1,130
1976 16.90 1,192] | 2009 22.16 3,211
1977 19.44 2,051
Hil o Ry o= U R )INICEREZE () 570 %R

&, 77 AL AR—1 (JICAIDPWH, 2011)

(2) KR R AT

Ny 7= U IR SEFETIL, dok
THET L & U CRPRE BEEE e ONERE i pl
MEFNVEFRHAL TS, I BEEEIT L
NEWVRIB CTOBMAEN LN &, o
U AHEN S B~V 7)1 cmEH S 1
TW5, MR N E Lk :
DEAEFINZNZ LD, a3 FHENE <,
THED /Xy > TGRS O > =7 )
HlcEH S TnD

X TR O AR O FRBIZ >V T, i
WARNT7 7 v FTH Y EENHIN S O B R

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

.

*  Marilika River

San Juan River Basin .

Quasi Linear Model , .«*
% ey
o,

Marikina River Basin H
Storage Function Model

R
SanJuan
River

Pasig River :

0 o
''''

Laguna Lake

HE . Ny v F-< U 2 FH)INIISEEZE () 7 )%EwER
AN E D ERE L, NZKIBOIEE K % HE #. 77 A FALAE—F (JICADPWH, 2011)
BRI 2R 2 THEKEE Z T VIZED T X 24

60

WA CTlE, 2Ry v 7 -~ U X1
8 H DR

iR Wennie & 2004 47 12 H @ JE Yoyong @ 2

ok T VoA (1) E R A)

WZBW T2 72 /K ST — & 3MFAET 5 2004

gtk 2 VL oK T T

2-8
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NDFEHVERTFES Tz, 2 WOKOBBEF RO, BEEOWAKMRMET L Tik, ke —
T EOBERZNT 2 BEOTHNAEL D Z ENHBH L2 0 n, il o O — i
DR 2 EFRT /8T A —F PMEES N, WMHEERERSEE X, ke —7 iR
R OTHEEET H 2 & TRHAME LB L < —&T 5 Z entfIh T b,

WERERTREAE T VDA STV D TIREBIC OV T, IREBIHERFE L RN 2 &R0,

FHIXE D76 H-Q #h#RIZ K Dt &

A= ORREFFEIIATHO T BEOUWKIREET AT A —2 3RSz,

W TR A Clx, BEA Y RAIZ XD Sto.
Nino His OBLEEA D3R L. ) 1IIKAL D
WA Ra T T TN THDL Z Enb, B
A2 RANZ L DU KIF B EIC X B3k
TRHHE T VRREED RS & LT 70,

W IR I L D EHEIFERN (30 4RAeR &
W 100 Ffif) ([T HEHEMREZ R
212 12737, Z OFRERITMER S & LT
RSN TR Y %R 2.6 O F T EE Y
OREFER (MCGS N WEE) LFELT
»H D,

©) FTEFRER S

2.5 IZGERID /S o 7 U %51l Ik
IETE DRI RALSY (30 HERER) 27T

1983 4FITKHEET VE RN TON, v~ H
N ORI~ D 3 IR B O HEE XD R E S
iz, E0tk, 2002 FHRHEIZBNT, v
TN ORI R % (1988 A58/ . 7S v
ZA LIRS (i N AR 5/ Q1% /A - AN 1) N 1WA
EH LT, = AU BUKEA~O IR &
AL UT= nlREVED MR S 7=,

Z D7, W EGR A CIXE T R
DRFHZHTZ 0 . —RITCAERFHHEIT LY
~ TN ORI~ D Sy IR B O B T 7R HE
EREZRE LD 2T, G ER S R
Bz,

FAEDEMENMRNZ &6 BT A TII N7

# 212

AR IZ 25 < UKt & O HEE (/1

fifi R A7)
Location 30-year 100-year
Wawa 1,590 1,890
Rodorigues Bridge 2,110 2,500
Before Nangka Rive 2,420 2,850
Nangka River 640 730
Sto Nino 2,740 3,210
Mangahan Floodway 1,820 2,100
Before Napindan 920 1,130
Before San Juan River 955 1,155
San Juan River 690 770
Manila Bay 1,200 1,400
. Ry v T U RTINS SRE (1) )8R

., 77 A4 F A= (JICAIDPWH, 2011)

San Juan River Marikina River

~
- ~ Sto Nino

o l MCGS & 1
[ (planned) o
Pasig River
Manila 1,200 600 550 500
Bay — -— -—
® ® [ nwHes B3 Rrosario Weir
95 35 Napindan o M h
Pump Drainage  ©  chapnel 31 Flgggaa?fn
Unit: m3/sec
Laguna Lake
H . Ry v Z= U X FJIRIGERZE () W) W
. 77 A4 FNVLR—1F (JICAIDPWH, 2011)
2.5

Ny v 7= U % T IR S F 2 0 B it B
Fidsr (30 4EME=R)
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WA S X B R ER Sy ORER R 2K 2.6 [T, ZORELY ., HIEREE
TIINSEFEE T = — X Wl OFEfIZH7=0 . ERTOF R ELR Y (X 2.5) ZKkEE4 25 =

LELTWND,
MCGS H 72 W 5H

Marikina Marikina
River River
Return Period 1,590 Return Period 1,890
30 Years 2010 100 Years AT
~ — ~ —
Unit: m*/sec - Unit: m*/sec —
Nangka Nangka
2,420 River 2,850 River
640 730
San Juan River 2,740 San Juan River 3,210
\/;/ Sto. Nino \/;/ Sto. Nino
. 690 Pasig River . 770 Pasig River
© ©
S 1210 955 920 S 1,400 1,155 1,130
k= Rosario = Rosario
T ® ® =T nes = weir :® ® = res = weir
0 1,820 0 2,100
Napindan Mangahan Napindan Mangahan
Channel Floodway Channel Floodway
Laguna Lake Laguna Lake
N H__/\
MCGS 7% 5356
Marikina Marikina
River River
Return Period 1,590 Return Period 1,890
30 Years 21 100 Years 25T6
~— ~—
Unit: m¥sec Y Unit: m¥sec —
Nangka Nangka
2,420 River 2,850 River
640 730
San Juan River 2740 San Juan River 3.210
\/;/ Sto. Nino \/;/ Sto. Nino
. 690 Pasig River MCGS N . 770 Pasig River MCGS N
© ©
S 1,160 575 530 S 1,310 585 500
s Rosario s Rosario
z ® ® =] wres =1 werr g ® ® = nwes = weir
0 2,230 0 2,720
Napindan Mangahan Napindan Mangahan
Channel Floodway Channel Floodway

Laguna Lake Laguna Lake

H . Ry v 7= U HIRINgEEZE (1) WhMEERHE, 774 /LA —F (JICAIDPWH, 2011)
2.6 FHEEEE D ORFEEER () UEmRRHA)
(4) LB RRAT
W MERA TIX, BLF O X 5 RIEEMITET VI XL 0 BIEA Y RA X DEKIEEOFER
AE BTN,
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* 213 JLEMITE TV () YA

HH M

FHETFE hE © — R A EN AR
Pk . T ROT AR E R

E R Bl J O\efEr%  (Phase 1)

EEPN HiL oD HH B AR EL 0.050 (HE7E(H)

AyatA X 100 m x 100 m

il = A OHIT L0 B &2 e

bR S ~=FJW BT NVA—T BEKRMHEITXEL 114 m (MMHWL)
Z 7 EL12.2m (BEESAKA R B IRe D S50 1w K A7)

WANA R BEA Y R4 (RHFRET M X > THEE)

Hg o Ry o= U F)I)ISEERE ()

BAERRE TIThh e EA > FA Ik
LUK OBBGHROFER 2K 2.7 1R T,

FEEEOREF LV . Sto. Nino BLlIFTO |
PEANZ N T, JERTOD 100 -fife 38 5k /K
A R E < RS HAK R X BI0EN
HAEL, vV XTI~~~ Tk
BEAE T T THEE DN RN o T2 EHEE S
TW5,

WA RE E TR, EREo X 5 RE
EOWRMIZ, FFEECLZM 2 E2—D
FER MR —ET s LB LTV D,

W 1 M IR CIXILEEfATE T LIZ LD |
AR A KA K BHKITK L CTRORRET
NITHOIT=,

® HIPED S —A

o EFEE (72— ) FZEHED
r—A

® <IN VRIKEE IR N — A

W hERA, 7 74 3L LA — b (JICAIDPWH, 2011)

Marikina
River

Tropical Storm Ondoy

4,500
~—
Unit: m*/sec —
« » Nangka
River
San Juan River 3,500 »
. « 500 - Pasig River
T 800 1,300
g 3 : =
» 2,200
Napindan Mangahan
Channel Floodway
Laguna Lake
i Ny s U FJIRISEERE (1) 0 uERH
., 77 A4 )N LAR— ]k (ICAIDPWH, 2011)
2.7

BRA S FAIZ K 2RO B R  Jok e —

7 FREOHEE (1 ) )

FREOBRFHRER A 2.14 KO 2.8 12T, MAHMERFAETIE, 7=—X M &~ T2k

IKEEDIRIKED R DIRFEIZ D E |

® HJEA L RA DA, Rodriguez 5 Lkl
LN A

UTonLBy

IRWTHOKEAERILE T2 Z D, Fio
A THDHT7 =—X N OFFEIZEHNIZ VDS,

sk LT\ A,

BGUWE O 7 — R & g4 % &

RKEFEDOBA NI DI, TRKIRDBD D Z ENDID,

0 T UNNUHOKBENENG S, Ny T ETF B H U KBEITIRAT DK ENENL
FHRIERMERRIZ /2 D, RAKEMED P THERT L, LD, U AU HBKER T

PRIk L CRvVBKRER™H 5 =

EMOND,

2-11
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#0214 BRF L FAIC L BUKIC L AI0EEEOHTE (H ) UEETE)

e B g 7;%%“' U AN HAREE 2 L
FEEE
’“‘E{Xﬂ;ﬁ% 86.77 72.93 113.28

(km?)

H . Ry 7= U HIRISHEESE (1) BAHMERHFHE, 774 7L LA —F (JICAIDPWH, 2011)

7 = — X | 52

Marikina
River
Tropical Storm Ondoy

After Phase Il and Il 4,500

N~  _
Unit: m®sec —
‘ - Nangka
River
San Juan River 3500 »
N~N—_
|
500 i Ri ]
> « ‘ Pasig River - - -
5 850 650 1,300 e
[= [=
(] [
g '] =y - = g
= 5 2,100
Napindan l Mangahan
Channel Floodway

Laguna Lake

~

Tropical Stor

Without Mangahan Floodway

AN UHOKE 7 L

Marikina
River

m Ondoy

4,500

~—
Unit: m*sec -
Nangka
‘ - River
San Juan River 3,500 »
~N~——
]
« 500 ‘ Pasig River - - .
1,000 1,500
.4 o
[ 3 H

0
Napindan l
Channel

Laguna Lake

HEL . Ry v 7~ U HIRJISEEZE (1) Wh%ERERE, 771 7L LA —F (JICAIDPWH, 2011)
2.8 BEA Y AL DWKOFEER - 75— 22 %7 ¢ — (W) EfHRE)

2.3.3 1HERZAE Master Plan for Flood Management in Metro Manila and Surrounding Areas

1M HERBKRE

4RI CIE % 2.15 1273 Sto. Nino BLIFT
12 31T % WA R O AR R AT S T
MR IE 2 HEE L TV 5. Bk o)
AR & AR, I RTEA T b BRI
{37 D FE AR KN % AT — e B i 2 FF U C
A A 0D A S5 RABLTHE LT N 5 28,
PLFO &350 1 & AU TU 5 R ) YEdi
FEPAES Vi

Discharge (m3/sec)

Q=31.44 x (H-10.95)°  H>13.0

> )
— (=

(Y

Q i (m¥fsec)
H KL (EL m)

5,000
4,500 4
4,000 A<= 3,950 m3/sec
3,500 4
3000 / /4— 3,211 m3/sec
' [
// 1
2,500 ‘/ ll
// 2
2,000 / 2
o
1,500 / E T
|l
1,000 7 —+Hr
500 pd d S
) |
// L |
0
12 14 16 18 20 22 24 26
Water Level (EL m)
——World Bank Study ——JICA Preparatory Study (1)

M ) YRR A U S S OV I ERE A s B o RLdc RSV

T JICA FHEE 2SR
2.9  Sto. Nino O KN — i & fh
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TERF A RS F L, Z oK — R * 215
I, LT OHETRD 5L UoKREOM  Sto. Nino BLURIFTIZ 3617 2 UK & 0 fi 4 i KA
ERRMEIZESWTER Lz &R LT (HHERERA)

Wa, Year Recorded | Calculated Year Recorded | Calculated
Water Level | Discharge Water Level [ Discharge
_~ -~ (EL m) (m’/sec) (EL m) (m’/sec)
® 1958~86 (T DU TiL, The Study on 58 T o0l [ores NA
Flood Control and Drainage Project in [ 199 1772 1440} | 1986 2092 3130
) . 1960 18.06 1,590| | 1987-93 N/A
Metro Manila, Final Report 1961 16.82 1,080 | 1994 16.33 910
S, 1962 17.10 1,190| | 1995 18.40 1,750
(JICA/DPWH, 1990)(Z LS5 Sto. 1963 16.19 860 | 1096 16.08 830
Nino BLHIFTIZ 31T 2 EhK bk & O e 1964 17.45 1,330] | 1997 17.16 1,210
o A 1965 15.48 650 | 1998 18.41 1,750
wANE (BLENE) ZfEHT %, 1966 19.40 2250 | 1999 1830 1,700
1967 18.20 1,650| [ 2000 19.02 2,050
: IR L7 33 = 1968 16.68 1,030] [ 2001 16.31 900
® EFCOS @ Sto. Nino BLAIFTIC 1T 2 fik 1969 14.65 430| | 2002 17.94 1,540
FEfE/AKAL (BIANE) &Y Sto. Nino 1970 N/A 2003 17.76 1,460
N . . s 1971 N/A 2004 19.08 2,080
BURIATITEE D 50 m 3k O] ) A5 WHR 1972 18.05 1590| | 2005 16.03 810
e \ N P ok RE A 1973 13.95 280| [ 2006 16.37 920
BT —FERNT, v =7 ORELR 1974 13.98 290| | 2007 16.90 1,110
% 0.033, (IR AELA 1/1500 & LT, 1975 13.70 240| | 2008 16.74 1,050
\ e e X 1976 15.82 750| [ 2009 22.16 3950
WK EDOEBFERKIEEZRD S, 1977 19.44 2210
Hih Master Plan for Flood Management in Metro Manila and

Surrounding Areas, Final Draft Master Plan Report (World
Bank, March 2012)

HEERFHA TlE. 2009 AEDBEA Y RA 12X % Sto. Nino BLHIFT O kit &1 3,950 m¥/sec (BE
FRR) EHEEIN TV A, K& D BHER KEIZ IS < fERFHIHIZITHhit TV e,

(2) HAKRHRWAE - DEMBTETIL

HEERFAA Cix. X 2.10 123 LB 0 ik, WE &k R 2GS LT 7 VS S
776

® ik KRR —WHTET L (SCSz2=v hA R /T 7k)

® MiEH —RIAERET L
o Ui K AERET L

Marikina River

San Juan River
Legend

q Catchment Area (Rainfall-Runoff Model)

Pasig River X
#"N\J River Channel (1D-HD Model)

A )

‘ Flood Plain (2D-HD Model)
Manila Bay ,'
1 QO  Water level Boundary
N \
N\, \
% Lagunalake
High Master Plan for Flood Management in Metro Manila and Surrounding Areas, Final Draft Master Plan Report (World Bank,

March 2012)

210 POKIEHFTET VDA A — (HERFHHE)
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HERFRA TIiX, & 216 IR T EBVMITET L O/NT A —Z[FE (Calibration) M OM&EGE
(Validation) (ZLL T OUKIEAERFOBLIN T — 2 2 L T\ 5,

® fRNTRIGUK
o HERSHGUK
® HERIRIK

2009 49 H 256~26 A BEfERK (REA Y RA)
2004411 4 29~30 H 1994 4ELA¥ T Sto. Nino D /K723 2 % HIT iV,
1998 4F 10 H 22~23 {1994 FLIRET 2 AR D T 7 F MO KAL L5753
2 FHITE,

# 2.16 AT RIS UK K OHERL R Gtk (HEERFRAY)
Max. Water Change in Water
Level at Sto. Level of Laguna
Case Date Nino Lake in 2 days Remarks
(EL m) (m)
I September
Calibration 25-26. 2009 22.2 1.04 Past Max. Flood
_— November Second highest water level at Sto. Nino
Validation 29-30. 2004 19.1 0.33 after 1994
_— October Second highest change in water level of
Validation 1 5 53 1998 18.4 0.86 Laguna Lake in 2 days
High Master Plan for Flood Management in Metro Manila and Surrounding Areas, Final Draft Master Plan Report (World Bank, March

2012)

IR E W E FIIL, BTET NV DONT A —ZFE EHGEZ L T OFIETITol itk S
TW5,

® fEHTRIGAK (BRA Y RA) OFBFEOREE, Sto. Nino (23T 2 BIHIAKAIZEES<
BRIEEKR Oy v 7= U XN LT 7 OB R EKMITFEME K< —F& L
TWD (£217), £, fENTET MTKBEEFIEICZE WO TR S U7 oKL X &
BERIEMEICHEBLL TV 5,

o [RICKVBONTMTETNDNRT A =22 HNT, ZOOHERGRIKOBBLGHE
ZAT o T2, Sto. Nino (28 1F D BIIAKALICEE S S RREL O Ny &7 -< U )11 K&
U7 7 T OB IS KALITIATE T M K D3 RE & K< —B LT D,

# 217 BEA Y R X 2B OFBFRERER (HERFHE)
Location Observed Simulated
Laguna Lake 13.8 13.8
Montalban Bridge 29.7 29.8
Sto. Nino 22.2 21.8
Water Level (EL m) Rosario 17.9 17.7
Napindan N/A 14.1
Pandacan 13.6 13.6
San Juan 15.9 16.0
Discharge (m®/sec) Sto Nino 3,950 3,900

Hidh Master Plan for Flood Management in Metro Manila and Surrounding Areas, Final Draft Master Plan Report (World Bank,

March 2012)
BEA Y RAIZ LAWK OBFBHRFAETHEINTZ Ny v T~ F)lloptk e — 7 fi&Es
B 211 1277, BEA Y RAIZ X B3k Tl Sto. Nino BLHIFTF O il Ttk v — 27 &l
4,600 m¥/sec & 72V . LERTOFEEEAK T & 3,500 m¥fsec (100 4EfER) KX < EEloTWA,
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F 72, Nanga River Gt sins &~ & U HOKBE S URMLSIS 23T TREBUR QUK FBAEL, ~
U ) FE~~ 2 TN OKEE A R T LN IR > 7 EHEE STV D,

i Wawa
Tropical Storm Ondoy
<= 3,300
Unit: m3/sec Montalban Bridge 4,400
:' ..... = Natural
: . Retarding

San Maeto Bridge 4,200
* Nangka River

San Juan River g
14
I .c ----- » g
| . = Inundation 2 [4600 Overflow
H i <
I L ausms,t 2AlONg River s * ' 200
I 1,000 Overflow Sto. Nino 3,900 Overflow m=ms,
| I
g i i =
g | PasigRiver * mp 200 * m 0 - £8
< I<_ < = S5
E I s 750 <= 1,400 3,200 Rosario Weir = §§
= | = 0
1 ‘Overﬂow v
700 2,200
I NHCS 200 2,000
Overflow *
I ) 600 m 100 2,100
I Napindan Mangahan
l Channel ; Floodway *

Laguna Lake

High Master Plan for Flood Management in Metro Manila and Surrounding Areas, Final Draft Master Plan Report (World Bank,
March 2012)

%] 2.11 BEA S R 2WKROBBEE ke — 7 iEOHEE (HHEHRA)
@) FTERMICED CHERBKREDHT

HERFHA CIE. FFEEREREE LTEA 71 BRF Y RABIKROE A 72 . i RN
ERE I, ENENICOWTIITET VIC L DV I a2 b—va V&7, AR I & Off
RUKFREAZFEE L T D, 30 FfER L 100 FEfEROKFRE %X 2.12 127~ 7,

AR O BEA > KA X DK OFEHE (X 2.11) LR, X 2.12 128 S35 iEREK R
FITIEND OUSKH Y OFMETHREIN TS @EKFREITATE S TR Wn),

FHEERKEIEOZ A 71 BRA Y A BRI L HfERIOKGEOHEEMIZ, #4472 fif
PRI AHEM LD bETREL, MR CIIEREAKEELE LTELTHEA T
BEA L KA O FH B RERR IS < RO REOREEE AR L T\ 5,
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323 = — =3 = 7+ A SRS ) 2R ER
KREFRAENBICHRIERBRNGERE OKIRZBENE) Ny Y T-9 ) FF) | BEREET
Type_| Wawa Type_“ Wawa
Return Period 30 Years <3000 Return Period 30 Years <3200
Unit: m¥/sec Montalban Bridge - 4,000 Unit: m¥/sec Montalban Bridge 4,000
R .: SRR .:
H H M H
L . . Sanuan .
San Maeto Bridge 3,800 San Maeto Bridge 3,600
Nangka River * Nangka River
San Juan River § San Juan River E
4 [
I eeeee » g I eeeee . g
1 H < 4,100 1 H d < 3,800
H = H =
1 YR iy » 1 EYR : Iy »
1 850 Sto. Nino 3,600 aun, 1 650 Sto. Nino 3,500 aun,
g‘ : Pasig River { = { =» § : Pasig River { = { »
H H
] ©
E I{- 1,300 <= 750 <= 1,200 3,100 Rosario Weir E E I{- 1,200 <= 700 <= 1,100 3,100 Rosario Weir E
£ =y =< = =G
1 600 nics 2,100 1 550 nHCs 2,100
1 1
1 1
I Napindan - Mangahan I Napindan » Mangahan
l Channel Floodway l Channel Floodway
- -
Laguna Lake Laguna Lake
Type_| Wawa Type_“ Wawa
Return Period 100 Years <3600 Return Period 100 Years <3700
Unit: m¥sec Montalban Bridge 4,800 Unit: m3/sec Montalban Bridge 4,700
...... . RIS
H
Yeanans l. Yeanmnn .
San Maeto Bridge 4,600 San Maeto Bridge 4,300
Nangka River * Nangka River
San Juan River § San Juan River §
4 ©
I e . g I e . g
1 H = 5,000 1 H H < 4,500
H = H =
R g SR g
1 1
I 1,000 Sto. Nino 4,100 bl I 750 Sto. Nino 3,900 ey,
E : Pasig River { [ 3 { [ 3 i §‘ : Pasig River { [ 3 { » i
] o
E || €= 1,300 <= 800 <= 1,300 3,400 Rosario weir B | €= 1,200 <= 700 <= 1,300 3300 Rosario weir
=1 = 3 =y =1 = 3 = 6
1 650 s 2,400 1 600 nrCs 2,300
1 1
1 1
I Napindan * Mangahan I Napindan » Mangahan
l Channel Floodway l Channel Floodway
- -
Laguna Lake Laguna Lake

Hidh Master Plan for Flood Management in Metro Manila and Surrounding Areas, Final Draft Master Plan Report (World Bank,
March 2012)

X212 GFHEiEERICED < fERUOKTTREOHEE  (HHERRA)
4) FTERELS

HERFAA Tl BEA Y KA K A UKIZEES < SR I ARHT X NIRRT OFE S, 100 4
R D5 Sto. Nino BLHIETO Ll THKIRE SR LT, ZERHAN KRB 8K -
LENEAET LD LBESNTND, ZOL ) RBEICESE, HEFHE TR RSATY
% 100 AR PRI R 2 Gt &hd oy 2 X 2.13 12R T,

4 ODRIFRED H HLRFER 3 LOER 4 TIE, ~ U T4 L08R & O Montalban Bridge~
Sto. Nino X[ DEIR W ZiliF K & 32 Z & T, Sto. Nino (235 T 100 S-SR G i &= 130
BT ETE & [F T 2,900 m/sec & 72> T\ 5%,

—F, BRI LROMREBR 41BN TH, U HITFHREKME (24U FE~F v 2K
AR . Ny T (FEUF U IKBEATER~TT ) Tk, 7ERTEHE L0 & G &34
MLTn5, HERFAE TITZORK E LT, fIEEEET = — X 1 O NN X D82
Z. WOXH BN LELEMST S Z & TERBEVEEOHEMIXICTE 5 LR L TWVWD,
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® < U I Tl KN HT 7o A UK B 2
® Ny IR (B mT UJIER

%% 2.18

=y

N

COR
~IF) TREEAT S,

100 AEERPKITHT I D /K (HERFRE)

River Section

Alternative-0

Alternative-1

Alternative-2

Alternative-3

Pasig River from Manila Bay to Conf.
San Juan River

Excavation,
Widening and
Reconstruction of
Dike

Channel Width
130 m

Excavation
Channel Width
90 m

Excavation
Channel Width
90 m

Excavation
Channel Width
90 m

Pasig River from Conf. San Juan River to | Excavation, Existing Existing Existing
Conf. Napindan Channel Widening and Condition Condition Condition
Reconstruction of | W=90m W=90m W=90m
Dike
W=130m
San Juan River Flood Wall Flood Plain Flood Plain Flood Plain
Management Management Management
Napindan Channel Heightening Heightening Heightening Heightening
Flood Wall Flood Wall Flood Wall Flood Wall
H=03t010m H=03t010m H=03t010m H=03t010m
Marikina River from Conf. Napindan Widening and Flood Wall Flood Wall MCGS
Channel to Conf. Mangahan Floodway Flood Wall H=0.8t02.4m H=0.8t024m
W =120 m
H=2to3m
Mangahan Floodway Excavation and Removal of Removal of Removal of
Widening Sediment Sediment Sediment
W=270m
Marikina River from Conf. Mangahan Excavation, Excavation and Excavation and Excavation and
Floodway to Sto. Nino Widening and Dike Dike Dike
Flood Wall W=90m W=70m W=70m
W=140m

Marikina River from Sto. Nino to
Montalban Bridge

Small Concrete
Wall, Retarding
Basin and River
Area

Small Concrete
Wall, Retarding
Basin and River
Area

Small Concrete
Wall, Retarding
Basin and River
Area

Small Concrete
Wall, Retarding
Basin and River
Area

Management Management Management Management
Marikina River from Montalban Bridge Flood Plain Flood Plain Flood Plain Flood Plain
to Wawa Management and | Managementand | Managementand | Management and
River Area River Area River Area River Area
Management Management Management Management
Small Marikina Large Marikina Large Marikina
Dam Dam Dam
Project Cost (Million Php) 444,041 202,094 198,435 208,776

Hh
(World Bank, March 2012)

Master Plan for Flood Management in Metro Manila and Surrounding Areas, Final Draft Master Plan Report
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) Wawa ) Wawa
Alternative-0 Alternative-1
<= 3,600 <= 1,900
Unit: m¥sec Montalban Brldge‘.4,.809‘ Unit: m¥sec Montalban Bndge‘.?,voo(z‘
= ] " ]
L] L L] L
" = M "
L] L [ ] -
u u . u
‘ammn® ‘ammn’®
San Maeto Bridge San Maeto Bridge
RTTTIN suEEEy
u = . "
San Juan River : : San Juan River : :
" ] H ]
1 . H 1 H =
u [
1 Tamaat 1 ETTIT
1 1,800 Sto. Nino |1 4,600 1 1,000 Sto. Nino | 3,400
§ 1 Pasig River { { § | Pasig River * *
c X c 2
Z [€=1900 <= 850 <= 800 <= 1,500 4,700] Rosario Weir Z [€=1900 €= 850 <= 800 €=1300 <€=1200 3,500 rosario weir
) [ S [ r
=i = =7 ==
1 1,100/ \nmcs 3,300 1 700 [lnncs 2,300
1 1
1 1
I Napindan Mangahan I Napindan Mangahan
l Channel Floodway l Channel Floodway
— s el — — sl -
Laguna Lake Laguna Lake
) Wawa . Wawa
Alternative-2 Alternative-3
<= 900 <= 900
Unit: m¥sec Montalban Bndge..zl.Aog‘ Unit: m¥sec Montalban Bndge‘.zgg‘
= ] " ]
" ] M .
" ] M .
" ] M .
u u M u
‘ammn? *amEn?
San Maeto Bridge San Maeto Bridge
sumEE, smEEE,y
- - - -
San Juan River : : San Juan River : :
- = - =
1 H . 1 H .
I o I O
" "
1 Saaaar 1 Saaaar
1 1,000 Sto. Nino 2,900 1 1,000 Sto. Nino || 2,900
g 1 Pasig River { { §‘ | Pasig River { E {
c U c B
E || €= 1,800 4= 850 <= 800 €=1200 <@=1,000 3,000 Rosario Weir B | €= 1,700 4= 800 = 750 <= 700"'— =600 3,000 Rosario Weir
£ i = £ ' =
1 600 |nncs 2,000 1 300 |nncs 2,400
| | ¥ ¥
1 1
I Napindan Mangahan I Napindan Mangahan
l Channel Floodway l Channel Floodway
— s el — — el -
Laguna Lake Laguna Lake
HiL Master Plan for Flood Management in Metro Manila and Surrounding Areas, Final Draft Master Plan Report (World Bank,

March 2012)

B 2.13 100 EffERAKIT KT D FiL il sy (HEERFTE)

2.3.3 BKRHMBITRVEFERERS - HEROERE

e A A & SRR A & O B ARMNE AL, HHRPRA ISR W THEEA > FA B odtk (B
RNL FeH, 08D Z5tEdokeE LTERALEZ ETH D,

o ) HERE IR A TlL. Sto.Nino BLIFTICEH T 2 BEA » FAIC L2k — 7 jii&i% 3,211
mfsec &HEE Sz, HHRIEAE Tl 2 aE K& < B[S 3,950 m¥sec EHEE SN TV D, =
OFLEIZFNFNAEH LTS H-Q AR S = LICERT 523, W/ HEfTRAE O &
NTHERTD H-Q RAMERFAEN H 2 CTRE L - EIEL-ERICE, MO2r0BEBRH D H O
bbb,

ZOHABALELTEZLNDDIE, BRA Y RAIZ L DEKEENHA L IR DI, <V
7)1l Nangka River &t~ U AHEXEIZ I T, 2R ORERIC & 2 KRB 72385 K -
BHEENFEA L CWERREMEN I L2 L2 Bbns, 2ok, MEHREE I, YUK
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BIOFEREL Y . £ &9 Z2%K < ILEIFERT D/ Ny o V-~ U S ) PR E (= 2
2 =77 ) OREZRELS EELWKREICEIVEIESEI SND LW ) fmmicE o7z L

s,

AR 2.2.3 (ZFCHT 2 L0 . B ) (R A & ORI A & O CRIBIFEN (fER 2 AWNE) (2
RERFAERT2V, RFE TIIERA > FAIZ K DML 70 iR & AR S LTV 523,
Z OEFENIES S BHAFRICL Y | EATOFHEHK R Z K& < BRI EOKAFR S
D80 BN—THET V2 HEETOUBEENELCTZbDLEXDBND,

< 2,19 ORI ENT K ONOIREREAT = B /0 V(R R A & THERFRA & ORETNA O bk
1 HEf R A QU
Sto.Nino @ 1958~77, 1986, 1994~2009 D EAEfmi/KNL | 1958~77, 1986, 1994~2009 O fE4FEfE/KNL
eRUKE | & H-Q X TR EICHE % H-Q AT K R E
H-Q = : H-Q = :
® (Q=32.03x(H-10.80)> H<17.0 ® (Q=3144x(H-10.96)> H>13.0
® Q=1749x(H-861)> H>17.0
BRA Y KA (2009 4) 12X D EeRiiE BEA > KA (2009 4) 12X D EcKRiiE
® 3,211 m¥/sec ® 3,950 m®/sec
YRR E D AR KB IC 3D < fESRFE BRI B O FFE R RAEIZHE S  HERHE
® 30 fFfiesg 2,750 m¥/sec e (i22L)
® 100 EffER 3,390 m®/sec
(k) DERTF OO R SR K FiE 2
® 30 % 2,900 m®/sec
® 100 EffER 3,500 m®/sec
oK | R —wHET v piik, AHE & OO R 2 A LI T L
o TRIBIEUE [y H 3 3 o i : M —HET L (SCS 2=
o VELUEATE . BHRE LUK hong Ru 7T 71k)
® JE: —WRILAEHET NV
® L REAEHET L
ETNRT A= L OFIE - Wk TTNINT A =S ORIE - Bk
® 2004 D 2 PKEFHHT 5, o HEA L FA (2009 £E) 1 LBk A FH
o MR LFEME N FusT7) 22— HET D,
HEEDHZETETANRTA—ZERE | ® BHRKRE - KEKM L FHREMEEZ S
T 5, VDL ETETANRT A= ERIET D,
O HERIET A OATEEEIED T A —4% | @ iR & FIERIC 2004 FtK, 1998 kK %
GEMIFE) 2EIE, HBHET S Z L TETF AR R,
TCHEfEAT LR AT T v Fiedge, TE M AR 2 RS LR T v

® JifiH : —RITARENAA

® ilk : TR ARENAA

e HEAY NAIZLD (2009 4F) #t/k % FEL
HET D,

o HEBERIA VI —FAERERL L
—EHLTW\5,

BEA Y ALk BHKIZONTyIab—
va rETOV IIEE T = —X -1 RO~
VBN IR DRI & WEET 5,

HEA S KA (2009 4F) 12 X Bk & FE
FHET 5,

O GIEBRIMAKWEREICLDIEKRS Y
TLE—HLTWD,
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) Ml A THERRA
FHE BRI 2 | Sto. Nino (23817 2 Rtk it & Sto. Nino (23317 2 e SRk /K it 2
SYRHETRE | @ 30 R 2,740 m3/sec ® 30 ERfER 3,600 m*/sec
® 100 R 3,210 m®/sec ® 100 “FRfeR 4,100 m*/sec
® ENGDREK  BEIX RN DO E LTE | @ WENSDORIK - EBERXHL D E LTE
HEhTWa, HEhTnb,

® U 7)I|® Nangka River &t i~ U
FHEX BN BT, EROMIRIC L 2 KH
LBk - ILEEORAZBE L TW5D,

SR RELSY | T SIE O B DA O T ER Sy
100 ekt E = (X 2.6, MCGS 72 L)

FEAE D B DA O FHETE ALY
100 st (X 2.12, Alternative 0)

Section Q (m¥sec) Section Q (m%/sec)
Wawa 1,890 Wawa 3,600
Rodorigues Bridge 2,500 Montalban Bridge 4,800
Before Nangka River 2,850 (Retarding Basin)

Sto. Nino 3,210 Sto. Nino 4,600
Mangahan Floodway 2,100 Mangahan Floodway 3,300
Lower Marikina River 1,130 Lower Marikina River 1,500
Napindan Channel 0 Napindan Channel 1,100
Pasig River 1,155 Pasig River 850
San Juan River 770 San Juan River 1,800
Pasig River — Manila Bay 1,400 Pasig River - Manila Bay 1,900

HOKRHFFEORER, 7 =—X Il TIXHERTD
FH B B A D,

30 e R PR DX

o )lkE

® MCGS (7 =—X Il TILEM L)

30 “FpEsEit i e (X1 2.6, MCGS 72 L)

PLF %#& T Alternative 2 ZHELE4 5,

100 AEfe Sk D XK
e i)I|KE

o < UXxJ FL

e kil

o IEMEEWRIER

100 FFpeRF e (X 2.12, Alternative 2)

Section Q (m¥sec) Section Q (m%/sec)
Wawa 1,590 Wawa 3,600

Marikina Dam 900
Rodorigues Bridge 2,110 Montalban Bridge 2,400
Before Nangka River 2,420 (Retarding Basin)
Sto. Nino 2,740 Sto. Nino 2,900
Mangahan Floodway 1,820 Mangahan Floodway 2,000
Lower Marikina River 920 Lower Marikina River 1,000
Napindan Channel 0 Napindan Channel 600
Pasig River 955 Pasig River 850
San Juan River 690 San Juan River 1,000
Pasig River - Manila Bay 1,210 Pasig River - Manila Bay 1,800

it JICA A
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FIE FEEROKEH

3.1 #REA%

BURE £ O ATRE 722 OB & e RBRINEE LR 21T 9 o TIBUESZE 7 = — X 1N o /1 e fid sl A
TIE 1990 B D~ A X —TF T & HAKIZ, Port Area BT O &2 VTR S R%
EENT-, LL, 1994 4LI EFCOS (2 L RN E - KT — 2 NEBEINTNDHDT,
ATHE TR T — & 25 L7oat 217 95,

ARFETIILL FOEBIZOW TR & i 5,

® GHEIELYE R DORIE

18] 9 R A AGE N [R] D R E

® fEREEN B DM

® KT IE AL DO IE /3 A0 M O MU o3 A D% E

B, RRBFHCERWT, BRKKRICER LB ZITH 2L 2T 5,
3.2 RERUEDHhIED KRR KE SR

3.2.1 EMIRE

(1) HREENDINE

HiliE&E 2 K XK LIT (PAGASA: Philippine Atmospheric, Geophysical and Astronomical
Services Administration ). E 5% /1224 (NPC: National Power Corporation ), ~ =7 &#EE E
TAKEAH (MWSS: Metropolitan Waterworks and Sewerage System ) & W IEE U7=, /KUL L fi#
HHZB W T HNEITEFHINE SN TV E 03, RFHEICB VT HNEE B2 B IINE Lz,
IR R A Annex T 3.1 (2R,

2) KR E &R DILE

IRFfE R & B4 EFCOS #5577 (Effective Flood Control and Operation System ) 35 X OV S %
v INBK T % — (PRBFFWC: Pampanga River Basin Flood Forecasting and Warning
Center ) X VUL L7=, PRBFFWC DI EEBHI DWW TR SIATIZ 35\ TUEE H 7
T D, A TIE EFCOS DI EE A 2B L7z, INEEE—F % Annex T 3.2 |2
Y, 723, 201248 H 4 Hinh 8 HORFRIINEERHI DWW TIZ JICA 7« U B SHEBHTAT
AO&ERZRWSZ L& Lz, F&EE%Z Annex T 3.3 (2R,

n

i

EFCOS

EFCOS ¥ A7 A CIXR IR EOBLIAIE L OGS E2 FhE L T\ 5, [T AT MIARO BAEE
SN I VS, v ) FEOBRER LOMKERORESE B E LTHE - KO0
WEOY Y AEFERERE X —~EE LTS, Rl ¥ — CIHERIEIC X 23K oK R
I~ A FAS LTV D, EFCOS ¥ AT MZIX 7 ETDT L A — X NE&FH 2N S i,
2012 FREA TIT 4 ST BEH L T b,
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PRBFFWC

PRBFFWC 3R} 52#:4k /7 (DOST: Department of Science and Technology ) PAGASA 23T 4%
HETTTHY . N R_e HNNB LT T 77 IGO0 Kk 25t e & U CRSCEI,
KTPERERZ I LT\ D, Fio, RFEEHT CRRRANICE DN ELE S/ N Eq & UK
AT O TE I MERFE HE 2 3206 L T\ 5,

@) ZTOMOBEMES L VKEREEHOINE

FEOKEM 2B E LT ERUSNOH - RN EEROINE 2T, GBI OIFELERI
Z3% 3.1 1T,

#31 Zofol - REREER

PEEA BLIET EEHEAER D
PAGASA Infanta 1951 4E7~ 5 2009 4E @ 6 IRFFE RN E S FIH FTRETH b,
MWSS Ipo Dam HINEEEDSFIHTRETH D, £/, MWSS & 1E51IZ PRBFFWC 7231

AALTHREREHRNFTZEHA L s, BFEFE IS W5,
La Mesa Dam | HREEEIZFHAMTEETH 5,

Pasig city | - MR )G STV RV, CCTV IC L /8y U 7 DB Y 2T
LEHAL TN D,

Manila Port | Port Area PAGASA BN EFHZEH L T\ 5,

NAIA NAIA PAGASA NEFIZEH L T\ 5,

NAIA: Ninoy Aquino International Airport
High : JICA FHAR

(4) BERTREEHOIE

BEGFOREREE Ny v 7<= U ) ININEEFZE 7 = — X 1 15 /1 HEfHERE) 1[2B80W T,
Port Area B1HIFT & Science Garden #LHIFTD 54>, 10 4>, 20 4>, 30 43, 60 43, 12045, 1 H.
2 HOFERKENEHE I LTS,

PAGASA X v =EREBLHIFT (synoptic station) DeREERTREE 2 IVE Uz, HEREMR ML
£HX PAGASA N C RIDF (Rainfall Intensity — Duration Frequency ) & MRS TS, AdLHfE
QA 5AE, 104E, 154, 204, 254F, 50 4F, 100 4> 10 4. 20 47, 30 77, 1 FffE, 2
P[], 3 M), 6 FfH]. 12§, 24 FEREIFERIERNMER ST %, IUEE L72 RIDF 2% 3.2
e

3.2 FEWEBNFT OMERBERIRE

BT FERNSREE (100 4EHER) R
6 IRFfH] 12 FFfH 24 IR§[H] (4F)
Port Area 293.4 mm 363.9 mm 415.6 mm 55
Tayabas 368.8 mm 426.2 mm 508.3 mm 41
Sangley Point 259.9 mm 322.8 mm 377.6 mm 19
NAIA 371.7 mm 460.9 mm 529.1 mm 43
Science Garden 370.2 mm 434.4 mm 481.2 mm 41
Ambulong 311.8 mm 376.6 mm 434.3 mm 54
Infanta 321.5 mm 380.9 mm 404.4 mm 40
Nas UPLB 274.1 mm 334.7 mm 383.5mm 17
UPLB: University of the Philippines at Los Barios
Hill : PAGASA

3-2 RO P FILLUIR—F
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(5) FrfE /KL EH DULE

EFCOS H¥PT L W Ry v 7 -= U I ORI EE B2 IE U=, IEEE—% % Annex T
3.4 1271,

(6) HufiZ I ER D UNER

SRTM & HIFZ X 23 /KU SCFRHTIZ 38U TUEE S 3L TV B, IUEE L 7= HITE X D [XIZE 1 #f A2 Annex F
3.1 \_/T'?J‘o

The Shuttle Radar Topography Mission (SRTM)

SRTM (%7 A VU #2255 & (NASA: National Aeronautics and Space Administration ) (2 X - C
2000 B SN RERIEEIE R TH 5, 2012 FBIE, 7« U &2 [FH & sk TR Arag7e
HEHX SRTM3 version 2 Toh v | fi#t4 ) 3% (K 90m) @ DEM (Digital Elevation Model) T
H5,

K (¥R 1:50,000)

= - HiEEBE: (NAMRIA: National Mapping and Resource Information Authority) £ v . S711 #ijE
[, S701 HIZE NTMS HTE X O 3 FiA O I X 2 UL U 7o, S7T11 #JE[X1% 1947 47> 5 1953
BT SNTEMETEELRE LD THY , 7 A Y WEREIZ X > THRITI iz, ST701 #
%liwm&ﬁ%®ﬁﬁﬁﬁ%%k’W&émkowu%%m&smym%mmmwNnm
HEXICEEBmZ N ELTND EZATHD,

0 BREH

FERNORKR 2 HET D72, 3FHDO ARG B2 INEE L=,

Wikipedia

1939 LD BREEI N B S T 5, EEMIZ Annex F 3.2 [Z/R7,
HAEBEERFHFFT (Digital Typhoon)

AARESSITICE 2 BROBHERNT VX NVEHRE L TRIFIN TS, 1978 4 LI O f
EEGAFIAFRETH S5, 6 K Z & OB REEEHR (AR, POLOMERE, FO5E,
JloE, BEROT 7)) BRHTRETH 5, EEMIZ Annex F 3.2 IZ7R7,

PAGASA

PAGASA D& - A M5E  (Climatological and Agrometeorological Division ) 723 6 ] & &
ORGSR (HRE, POOMERE, F.ORE, BE) Z2REFELTND

(8) FOKICET e
Ny 7-= U FRTINTORKBUAKZRIET S0, dokKICBT oidkz g L7,
BoRPE

1993 5 2009 F O PRI ETLER A AR EEL VINE Lz, INEEEZ Annex T 35 &
Annex T 3.6 |27,
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RN
Sto. Nino s DA KAKNL 2 HEERFHA S = L D INEE L7z, IUEEEZ Annex T 3.7 12”7,
K LR— b

EFCOS H#4T L W HAK L AR — M2 UNEE L7=, Annex F 3.3 1Z/RT X 912, LAR— MIIZMERA
BE . KN, EREOBEKNTREH SN TWS, INEBR—E 4% 331071,

#33 EAKLR—F—&

No. LAR— b DL FR

Typhoon “Ambo”, June 1-2, 2012

Typhoon “Butchoy”, June 17-18, 2012

Tropical Storm “Dindo”, June 25-27, 2012

Typhoon “Enteng”, July 17-19, 2012

Tropical Depression “Ferdie”, July 21-23, 2012

Typhoon “Gener”, July 28-August 2, 2012

Monsoon Rains “Habagat”, August 4-9, 2012

Typhoon “Helen”, August 12-16, 2012

OO (N0 |~ W(IN |-

Typhoon “Igme”, August 19-25, 2012

10 Typhoon “Julian”, August 23-26, 2012

Wi . EFCOS
3.22 EBHOEBELFIVY
(1 EREROEFIRR

INEE L7 EEHZ O W TEAEDOE B OIRIE A MR LTz, BB IO EHIRIL%Z Annex T 3.8
(2R, M FTREZR G R & BIHIPTEC E 2 B2 L, 38 BT 5 5 20 BLHIPET &2 AT I v
HZ LT,

f ML IT OALE X 2 Annex F 3.4 (27”3
2) EMARY FOHH
WA X N A RN R K OWFEKAZE B 0 Al L7z,

RF ] B o ORI R AL EORH X R B R RN AR e e ] (kK B[], SRR R O M
WHND, BERA N MILUT 3 ALV &E LT,

® EFCOSDOATHNFTOMRRINEERZ AT, HR8HEL UTHEE LHMEEERKT 5.
ET7THMFTO BREL BEMEY L, FRRKOOLE SN E TCOERZMET 5,

o &7 BNFTORMNEZ BAEE L, FRRNOHESMETOERZHET 2,

® Sto. Nino Hi DRFRHEIKNLE RN Z AW T, FRe RO 8 5 L COERZ AT 5,
i &7z =2 R & Annex T 3.9 (2”7,

M L7ZEBHILL T O 3 FEIC LY EE2TF = v 7 Lz,

®  [ERNIETE & KNI O ki
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o  XHELIFT O RER &G B O Lk
® [ Y& 500mm LLF

EERF = v 7 OFEE% Annex T 3.10 12779, EFCOS 5 ATIC LT, RN &3 L O K
NERO—EBITTFIEETHEAATILTND, BRISNTEZZT—I1XZDEEICERT S H O
LEEbID,

T ST ZRA X2 b OFEE A Annex T 3.11 12777,
3.3 HEAEBIEDHRTE
3.3.1 GAKEEADEKTE

FEEEEE UL, BEEOKE - KSCERIN 0560 T, KE - KSUEIT O L2 L
HEMROFH I EERBAROH L MBZRET DD LT D,

Ny 7-= ) F T INOMEKEEMERIL T LA B LT Sto. Nino s & 4%,

® Sto. Nino #i/7 FHtEiI AR « EEERNEAT~ =7 BHEOTLETH Y . KB
DLERD B,

® Sto. Nino s COKNMBEIHIIL 1958 4FIZBH4A S 4, BIAE EFCOS OKNFNEH ST
50

728 WEERGET (7 = — X 1 i B FR A d KX OMEERER A 5 3) 123\ T H [AIERIZ Sto. Nino
MR ETRAKREEER E L TH-> TV 5,

3.3.2 MERDHRE

TR A X 3.1 1T, FEYEHI S Sto. Nino s o s m &% 517.3km?. San Juan )14 A
RO s A 1 642.3km? T B
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[Legend]
. Elevation [m]
[ Basin Boundary (SRTM)

River
& Lake

dan anne

v W
Ao

) 1:300000

31 Ry v J-= U RH)IFHEERK

3.4  [REUMRGEEFTE DR

XFGIE RN ORKFERFHI I, PRIRO K & &, FERORHE, BRI OTERE, Gk Gl ax oo FiH
HEOEEOBHSELEE L TRET LD LT 5,

3.4.1  HKEIERR]
BEKBIEREE 22, BT — 212 X 2 FiELRBRAUC L 2 FED 2 FENDRE LT,

HL : JICA R4

) BRT— 2K BHBOKBIERHOEE
BEAOFIEIC LIFUKRERZERRIZLL T O X S ICRES D,

Tc=2*TI
Z 2,

T HEAKRIEERER
Tl: B —727 &KL —2 D% Th b,
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HoKBZERM 2R ET 5720, B K GHE 10 (L F TOUKA X k% EFCOS DKNLE
ﬂi@%mbtoA%%H°A4i%7?7%AmMF&5K%?O&%\N%EEHBH@
HEKIZ DWW TIZ EFCOS fENKAITH > 7-7-% . PRBFFWC ORI &EE L4 FHV -,

HEAKBER M O HFRE B2 £ 3.4 1R T, HKBIERBETIZY 72> Tk, Bk 10 14 X
DS BRI NA T N T T TOE— T S 3 AR M EERLE LT, 3 ANy N A
L 7=k BRI 11 BRI CTH 5,

K34 BT —F & AWK B RE B QR ERR

No | A H ' — 7 KAV v— 7 & 5 BEE Tc
EEEFR] | bz [m] | AEACEFRE R [mm] [hr] [hr]
1 | 2009.9.25-9.27 09/26 18:00 22.16 09/26 11:00 70 7
2 |2012.8.3-8.9 08/09 06:00 20.42 08/09 00:00 21 6
08/07 15:00 20.33 08/07 06:00 34 9
3 2011.9.25-9.29 09/27 18:00 19.13 09/26 17:00 12 25
4 2004.11.28 - 11.30 11/30 02:00 19.08 11/29 21:00 46 5 BRE 10
5 2000.11.1-11.3 11/03 13:00 19.02 11/03 08:00 47 5 BT 10
6 1998.10.21 — 10.24 10/23 21:00 18.41 10/23 14:00 18 7
10/23 08:00 18.06 10/22 18:00 30 14
7 1995.9.29-10.1 10/01 10:00 18.40 10/01 03:00 35 7 =T 14
8 1999.7.31 -84 08/03 11:00 18.30 08/03 12:00 30 -1
9 2011.6.22 - 6.25 06/25 03:00 18.28 06/24 20:00 20 7
10 | 2000.7.2-7.9 07/06 02:00 18.10 07/05 20:00 20 6
07/08 04:00 17.87 07/07 21:00 24 7
) 11

g JICA FZE
2) BRAICLDHKIEHHEOEE
Kraven sUCIIHUKBEERIILL FO L S ICRES N D,
To= AR + 3 F IR
FARERNTEE . 2km? H72 0 3057 & Shd, it FRERIE TRIC R BES S,

NI T s 2> 6 FHE S E CO/EE [m)
W: iﬁﬁ[m/s] Thbd,

MEIT FTRRBLOFEISEZHWWCHEESIND,

I=H/L

> )

;a\—\

H: A R & EROESZ[m] Th o,
# 3.5 Kraven RUZ AW B FiE

I more than 1/100 1/100 - 1/200 less than 1/200

w 3.5 m/s 3.0 m/s 2.1 m/s

HE AT RDBH AR v [ A
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Kaatelge b Uil & A2 Annex F 3.6 125, JAERERTIZ SRTM X v 1Bk L7~ it
ZIX 3.2 |ZR9,

800

700 r
_ 600 Sectign (A)/
E 500
c
S 400 /
&
i>', 300 Section D) p.
w

200

100 Section (C) [-_ //Nv

0 ® —
0 10,000 20,000 30,000 40,000 50,000 60,000
Distance [m]

Hi R JICA FHA
X 32 Xy F-=UF)IHEwTX

it PR OB ERE R 2R 3.6 ITRT,
7 3.6 i FRefEIOEER R

I Jiik [m/s] L [m] e FEERT [hr)
Section (A) 15 3.5 5300 0.4
Section (B) 102 3.0 31200 2.9
Section (C) 252 2.1 21200 2.8
Total 6.1

I

L - JICA A

Kraven 2T & 2 SR BIFRH] 13, WK & RUE S PR 2 Vw5 & FRIasd &9
I TR TH D,

Tc=6.1+05=66~7
3) HOKEZRFRE DIRFE

DL b Sk BRI Z2 2 THEIC K W EE L, BokBGEREIE, BT — % 2 A= T
BICEDE LKHTHY , BB Z WAL D & TR Th 5, BRI /N
FOPFIRICHEA SN Z Engn, RNy v J-< U X H)ITEHBRT — 2 Z AW FENRLY
WY Th D LML, BOKBEERRIX 1L R & 95,

3.4.2 RfERFM DM

Annex T 3.9 (ZHEPR U 72 B2 EBHT DUV T, — RN O IR 2 feal U7z, — RN Ofkfe
BE 2 3R ET DBROEERN O EFRIZLL T O 2 AR E L1,

® Imm AR DOMED 6 BREILL Bkl 5
® Smm AKJEDORENA 6 UL FfkgE1 5
Z 05 Bl E 100mm PLEDOZEREZM L, MR o X N7 7 A% 3.3 I12R LT,
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D1 UEVEVYZSBHENRUEDIEICHITD

KEBRATEICRDIERISIRINERBE OKINZIRTE) INY - F )| BERERT
>=1mm
Duration Number Accumulative % Histogram
1_12 2 5% 20 B 100%
13-24 5 16% 8§ 15 75%
25-36 11 41% g 10 50%
37-48 7 57% 4
49-60 6 0% | S 5 [ 25%
61-72 5 82% | £ o- - 0%
73-84 5 93% 2 Vo L0 B D A > o o
NV X o0 A Y S 9
85-96 2 98% VT AT g @ T umber
o H 0y
over 96 1 100% Duration [hr] == Accumulative %
>=5mm
Duration  Number Accumulative % Histogram .
1-12 19 43% 20 [ 100%
13-24 15 % | g 15 75%
25-36 7 9% | B 50%
37-48 2 98% a
49-60 0 98% | o ° 2%
61-72 1 100% 'g 0 T 0%
73-84 0 100% 3 N A o0 AV o* o
LS AL Al Numb
85-96 0 100% MR A R S
over 96 0 100% Duration [hr] -.-Accumulative %

High : JICA FAAR
X 3.3 KR E 100mm LA EDZERA X b DR REHE
(EX : BfE 1mm 0F4. TR : BE 5mm OFE)

B Imm & L7256, MkGERFR]2S 25-36 BFRRI ORI SV, —J7, M OREMIZAE R LT
B 5mm & L7256, MkchiF s 1-12 BRI OB Z 0,

3.4.3 WE - KM

EFCOS DN E « AKOTEENFELET D 1994 FELIEICOWT, R ABRB L — 27k
PO LIS AR h AR L WEE E— 7 KNLOBMREZ MR LT, fERA2X 3.4 & Annex T
3.12 |27,

1 Day Rainfall 2 Day Rainfall
24.00 J 24.00
22.00 22.00 u
E 20.00 = & £ 20.00 =
T L | T [
% 18.00 “:; ° % 18.00 Rn kg ™
T 9] LS <*
8 & 8 *
g 16.00 rig £ 16.00 1L .
*®
14.00 ¢ Annual Maximum Rain 14.00 ¢ Annual Maximum Rain
B Max Water Level B Max Water Level
12.00 T T | 12.00 f f
0.0 100.0 200.0 300.0 400.0 500.0 600.0 0.0 100.0 200.0 300.0 400.0 500.0 600.0
Basin Mean Rainfall [mm] Basin Mean Rainfall [mm]

Hil - JICA
X 3.4 R - AMFHEBEN (EX:1ERE. FX:2 AEE)

1 HR&E & B — 27 KALOMBERENT 0.78 THHDIZKI L., 2 HINE & B — 7 KALOFHEIFREL
12057 Cholz, £/, K34 OBAKE R THHLMNZ L HIRED FNE—7 KL E D
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BIASRV, Zhud, BOKERERFRIZAENZ & ERRICENAET T 25608202 Lol
W sLBEXLND,

BT, B3TICRTEIICE—T KOLD FAE 15 A4 X MZHOWT 1 HlEE 2 HINEA
BT DL KNALENEDNEM NS T D57 —2ARNH 508, 1 ANED T NS 57— A0
AN

# 3.7 K{L& B DIEN

Water Level 1 Day Rain 2 Day Rain
Rank Sto. Nino Date BMR Date BMR
Time WL [m] From To

1 2009/09/26 18:00 22.16 | 2009/9/26 290.8 | 2009/9/25[ 2009/9/26 415.3
2 2012/08/09 06:00 20.42 2012/8/8 181.3 2012/8/7 2012/8/8 570.0
3 2011/09/27 18:00 19.13| 2011/9/27 141.3 | 2011/9/26] 2011/9/27 242.8
4 2004/11/30 02:00 19.08 | 2004/11/29 190.2 | 2004/11/28| 2004/11/29 1914
5 2000/11/03 13:00 19.02 | 2000/11/2 149.0 | 2000/11/2| 2000/11/3 186.5
6 1998/10/23 21:00 18.41 | 1998/10/23 124.0 | 1998/10/22| 1998/10/23 358.0
7 1995/10/01 10:00 18.40 | 1995/9/30 124.0 | 1995/9/29| 1995/9/30 134.1
8 1999/08/03 11:00 18.30 1999/8/2 1999/8/1 1999/8/2

9 2011/06/25 03:00 18.28 | 2011/6/24 152.0| 2011/6/23| 2011/6/24 267.8
10 2000/07/06 02:00 18.10 2000/7/5 153.0 2000/7/4 2000/7/5 245.5
11 2004/08/25 14:00 18.02 | 2004/8/24 138.0 | 2004/8/24| 2004/8/25 274.4
12 2000/10/29 07:00 17.95 | 2000/10/28 142.0 | 2000/10/27| 2000/10/28 178.0
13 2002/07/08 00:00 17.94 2002/7/7 156.5 2002/7/6 2002/7/7 301.5
14 2003/05/29 00:00 17.76 | 2003/5/28 127.8 | 2003/5/27| 2003/5/28 317.2
15 2002/07/13 04:00 17.74| 2002/7/12 126.5| 2002/7/11] 2002/7/12 144.5

T KOL & B ONENL AN 535 &7 — A E B LTV D,

Hi : JICA A
3.4.4  FIEIFEFR AR AR

1994 4ELIME., EFCOS |2 X 2 BB EN SR STV 2 N EKEHE IV 2 3
R ERET AT EREREIRIAEV, Lo T, PAGASA 2L 5% HilEBHNIEE 21589
47 D E AR R H AL S T AMLERH D,

BEAE RS A CIXRT PR AL 2 HIREDAHWONTE 72, LA L, 1 HlE « KAz
FHBA L 2 HFE - KACAHBEZ LI L2 2 A, BLNIC 1 HNEDIE S BN XV, Zh
FT2 HREPHWOLNTEDIX, HEERA N FBRERHTH-TH 1 HWETITZ
DHEGERF 2 I R—TEXRWEENRH LD EEZLND, L, 1994 FELIEDOFEHIT—
H AW E - KFEBOBRFORE, 1 BREO TN E— 27 KN L OFBENE L, FEif
W RAERE IR ] 2 N —T X 720 2 LT X DR B T i/ N S 2 B AV L 7=,

PLEX v, FIFATREZ2 & BHE I & B — 27 KALICKT 2RO BLE NSy v 7= U
FINOFE Rk I 1 B &9 5,

3.5 RETFHREOHTE

2Ry 7= U XTI JEL TORERELRNIL PAGASA |2 X % Port Area TOEHINSIAF V| B
£ TCIL EFCOS 12Xk 2 T L A— XN EH COBNNEmR I N TS, MEBCEYREOR

FHC STz TR, BRI LA TR BLAETE R 5 Z L 2B L, fl 22 it 1)
BEOVERITIE RS LTz,

3-10 RO P FILLUIR—F
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(1) 1994 £ i5 2012 £

EFCOS DI i & & B3 E A FIEE7R 1994 4725 2012 O HIRIIZ DU Tk, K T Sto. Nino
A NIC EFCOS @ 5 #BUHIFT. PAGASA @ 2 BHIFI N FET S, 2D 9 H PAGASA O
Boso-Boso ZLHIFFIZ oW\ Tid, EFCOS @ Boso-Boso &I & L CH Y . F7-. BN
HLEHLTWDHED, BEPdENLRATEZ L L, Lo T £ 6 BHIFTIC OV THE
ZEM LTz, 728, 2012 X9 AE TOT— X ZUE L7=23, 10 HUBRICSERARAEL TV
PN ZOFEFEMMEE L THWTH LW Sl L7,

TBCEE OVER BT ML L T ¢ — e UEZ R LT, £ BEhR &R 5K
FERN H 2 B EEIS &Ko TERK L 72 s E I & 2 VDTt L7z, it S v72Beii B I
DNTT 4 — B AR EAER LI & 2B L2, 7 ¢ —Z X% Annex F3.7 (2, it
WO R RO R ERS % Annex T 3.13 (2R T,

BMISEAEIC K D8P & & 7« — B AR K D s E i &2 X 35 I & LT
~L7,

1 Day Rainfall 2 Day Rainfall
600.0 600.0
*
500.0 500.0
— — *
€ 400.0 € 400.0
E E .
c N c <
@ 300.0 Y @ 300.0 <
8 MR g 3¢
£ 200.0 g £ 200.0 .M
P
100.0 A 100.0
0.0 0.0
0.0 100.0 200.0 300.0 400.0 500.0 600.0 0.0 100.0 200.0 300.0 400.0 500.0 600.0
Arithmetic Mean [mm] Arithmetic Mean [mm]

Hifh : JICA SR
3.5 HMEEIE L 74— Ok (EX: 1 BNE, A : 2 BNE)

BMSESNE L T 0 — 2 ETIRIZIER — OWRBCER N EN G b7, 7ok, MHEREIX. 1
HINEDHE1X 097, 2 HIREDLATX 099 THY | 1ZFF— & A2 L TRV,

HREAIEE T 4 — 2 AETITRRISEN R SN0V T, {2 BEE2 M9 5 2
&I D,

(2) 1978 M5 1993 £ & 1999 4

1978 4E-7> 5 1993 4F-, 1999 4F1Z -2\ Tl Sto. Nino LItk N2 PAGASA @ 2 LI S FAET 5.
FI. MERGE Ae DR KRR H &2 2 BUHIET O BREIC X o TERL L 72 il E 2 R & %
HAWTHiIH L7z, MERTOREZSZE L, 2 BT & LRI EECTh 258 1T M A%
BHTZZ L, 1 BHFTOARAEE TH 25681, A OBHPFTLIEHA L, IDW &

(Inverse Distance Weighted ) & & U Jitl P& 2R L=, SN ERX % Annex F 3.8 12,
BERER A Annex T 3.14 |ZRT,

3) 1949 5 1977 F£ & 2010 &

1949 4F7) 6 1977 4F, 2010 12DV T i Sto. Nino EJiIsk NI FIH AT BE 72 N &8RPI I/ FTE L
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N, Ko T A OBHITT &R E ORI 2 VWD 2 & & LT,

F9°. 1949 FEN D 2012 FE DO WA & %5 & LT Sto. Nino iR o 7 BLRIFT O B &
& BRI O BEARBS o dT &2 520 L7-, fEH 4 Annex T3.15 & Annex F3.9 (Z/R7,

1949 AEM D 1977 A, 2010 FZRIFH A[E72 /N v 7 -~ U I O EBHIFTO 5> B, 7
BRSO N & & AR B U o, Science Garden LT, Port Area BLHIFT. NAIA &L
FrChH b, MHEREELLTIZRT,

® Science Garden #{HIFT : 0.76
® Port Area #HIFT : 0.70
® NAIA #HIPT : 0.62

PLE X V| Science Garden #LHIFT. Port Area BLHIFT. NAIA LT O S lENT CELANE 2 FH v
T, ANGERPTE 7 BRFTEMEY RN E & OEREIFIC L PR EEZRE Lz, BE
% Annex T 3.16 (-7,

@  RETwE

(D)7 BRI THRIE LI R RN 2 Annex T 3.17 (1277,
3.6 JKICHEETARAT DRTIRF M DHERR

3.6.1 BEHAOR-—*

FHEFERIIATE DAREROZEREHEE L TRET D, 34 8l bl 7203, R CIIEHHE
PERIZ RN EZH TR T2 F L eoTe, Lo TARMERIIBEEFR K HHEZEAN
EIREL T, TONMANLHETET 5, AidD ERBY ., /Sy v 7 -~ U ) TIEE R,
FBUA—VE B RRBBIR RN E LTENDR L INTE L, 1> T, BEERK
HINEIILT L —DOREMA G LIZEAR L ITE A RVWEELH D, ZOGEAIR. &
EMEROHEEIZEH TERVRENLEL D, Eo T, AEMROHEITHKILE>T, HHNLT
DREM DR —MZ MR LT e bevy, BEMRFR—TRWEAIL, FRKANEL
L7 b LEBG T ICHERMZEE L. TN ENOREREOEARICK L CARMEEZHEE
LTI 6720,

BN OEA, RREMIOGEVWEZA U AREERHL2ERNE LT, ARSLESA—VESo72R
GHBIZLHHEA., BLOBAKEDOKELEIC L BN EZ NS, HBHEICHOWTITEAR
O EIY HIFMNEWGEITER T & 2, KUEZEE) O T 238842 20 47 O 15 D 28 8) 2 5t 5
ELTRHMIEL TS Z & &2E R 5 EHREMY B 40 FLIN THIVTKUEEB) O L2 TR
HTERWEB 2T, 372bb, 7o & 21X 40 HOERZHH:D 20 ffl & %0 20 E#D 27 v
— T, TN—TRIIERH -T2 LTH, ZAUIEAMMPIC L A2BAROETHY . B
WKOHDHHLOTHRNWEEZT-OTH S,

AlAl, RO R A A O E CTHEE TE 200, B E S 1978 4ELIKE 2012 4F
FTOBEMTHY, ZOMOERKTICEH ANET — ¥ Z1EAR L L TRHEMDR %
FRET Uz, AR OBIMA 35 EMTH Y . Z DM ORBEEE OB REER D[R — M4 15
720 Z X EIEr LT,
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¢ UEYEY - SEBERUBDIRICRTS
KEFRIREEIC R D EUEERINERS OKINSIBRITE) IV 2 TR FT) IR

- T, AHETIIBERNOKRKICER UTREMDOEWEZFMI L, MEFHEICETLIHLE L
776

3.6.2 FEAFRETHRNE %38 ERKHETHAMNE
1978 4ELAKED Sto. Nino bl o 4R Kt T4 [mm]
H TR AR L C# 3.8 15T Year | Date 1 Depth

1978| 10H26H 200.8
WEOTS) B TR, BRI P IS R R X 7 1970| 8H158| 825
BHIFTO A k& BMTEH L TR LD TH 1980] 11A5H 86.0
B. HHITHIC X o THIRTH &3k 5 FORY e 23S
‘I\ﬁiﬂimﬁ/ﬁc:gi [/l/\o 1983 8H1ZE 776

1984| 10H21H 83.7
1985| 10H18H 209.7

1993 4F X Ui N o # Ol B X PAGASA O

BOSOBOSO EE/E”F)TOD%LT&)OfoCy)\ {ﬁi‘gyﬁ*@ 1986 7HQE 171.9
BINFTT — % 2 AWV CER R 2 ERk LTt 1987] 8H18H 96.6
WP B A RO T, 1988| 108248 236.7

1989 9A11H 139.9
1999 D7 — & { [AlAkIZ PAGASA ¢ BOSOBOSO 1990] 8H23H 139.9
BT OT—2OHRPFHAIETH -T2, 8 1991 6814H 128.3
A1 HOEREREKEZER L TROZLDOTH S, 1992| 8H20H| 1163

1993| 10A4H 105.1
2010 4F 8 H 5 HIZ DWW TN o BLAIET 7 — 1994| 6H22H 92.1
ERRHTE o720, il ClizdH 5082 1995| 9H30H 1240
@ BB 72 7= Science Garden BLURIFT DT 1996} 10 H30H 120.5
— 2 B LTk T, BT — 1% 122mm 1997 8H18H| 1700

M 1998| 10H22H 234.0
TEFEEIL 06 TH D, 1999 88 1H 218.3

2000 7A7H 178.0
2001] 8A17H 127.5

52 1993, 1999 F5 L Tr 2010 LIS DEICITE

b= o BT 2 TSN L TR A R 2002l TATEI 1565
NTWT, EBCESRNELZRD D Z BN TE T, 2003| 5H278 189.4

o 2004] 11H29H]  190.2
3.6.3 HRAMEDMEA 2005| 9H15H 111.0
U IHITIT SR b 5T ER L LTRAR, 20061 7H23H 1098
LR B A A TR R T 200 SRR 17600
AT R LRI AL D ° 2008] 8B 20H 85.8
ZDHH, FUA—2 LR UIRX LIZFEERCA 2009] 9A26H 2908
L., BRNZZNENICE DT 2FIRETH D, 2010 8HAS5H 73.2
F7o, BEORIFROBLE Z R 7 — & IXEEN N 2011] 6H24H 152.0
BThot, 25 LEFENG, BRNOREL A 2012| SHTH| 2717

[ L ST ST Y A — o 2 DD o i : JICA

> THETH L & LT,

Digital Typhoon L& 2 D5 O 2 g 2 $24t L T

W5, FECRIEIBCEYS) H & AR L7z H O

R T, BREPEDOENRIIC > TV DGAEIFEOBENEERIZ L2 b D L Lic, ERH
MO TNTH, EVA—28 LFEHRICE 2D L BN 2855 3R OKNKNZ € v A—
MEE LT, T LTS T U Te BRI B AR e R 44) B VB (mm) 2 2 3.9 (1R T,
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KEFRRAENBICHRIERBRNGERE OKIRZENE) INy I T-9 ) F7) | IBEREERH

# 39 REBIERRHKEEHDANE (EX: Ty 2A—UHEWN, AR 6 REEW)

Year Date Depth Cause Year Date Depth Cause Name
1979| 8HI15H 82.5 M 1978| 10A26H 200.8 T Rita
1981 6H13H 83.0 M 1980 11H5H 86.0 T Betty
1982 7H2H 81.0 M 1985| 10A18H 209.7 T Dot
1983| 8H12H 77.6 M 1986 7H9H 171.9 T Peggy
1984| 10A21H 83.7 M 1987 8H18H 96.6 T Cary
1990/ 8H23H 139.9 M 1988 10824H 236.7 T Ruby
1992| 8H20H 116.3 M 1989 9HF11H 139.9 T Sarah
1993| 10H4H 73.8 M 1991 6814H 128.3 T Yunya
1994| 6H22H 92.1 M 1995 9H30H 124.0 T Sibyl
1996/ 10H30H 120.5 M 1998| 10A22H 234.0 T Babs
1997| 8HI18H 170.0 M 2000 787H 178.0 T Kai—Tak
1999 8H1H 218.3 M 2003| 5H27H 189.4 T Linfa
2001 8H17H 127.5 M 2004| 11 H29H 190.2 T TD
2002 7H7H 156.5 M 2006| 7H23H 109.8 T Kaemi
2005| 9H15H 111.0 M 2008| 8H20H 85.8 T Nuri
2007 8H7H 126.6 M 2009| 9H26H 290.8 T Ketsana
2010 8H5H 73.2 M 2011] 6H24H 152.0 T Meari
2012 8H7H 271.7 M Mean 166.1

Mean 122.5 STDV 58.4

STDV 54.0

High : JICA FAAR

wm&%%ﬂmzﬁiﬁ%@@ﬁ%kﬁﬁﬁﬁﬁﬁ%@5B%yx~ymioféﬁbk%
D% 18 fA. WEAEDIT 17T HE WS e e o2, BREMOSERNITEE G KX, |
%o%%k%<ﬁoto

3.6.4 BHEHADEVDRE

35 fifl DA RIS H VRS E o A — P RER F 7213 B BVEREE R 2 BRI L 72AEA T
b % EGE LTIZHG  Rkx ORMEM O R RHEHERZZ O EHEE TR 3.10 D@D ThH D,

# 310 REMMBID/NT A—%F

INTG A —K FLA—Y & Ja
2 1225 166.1
TR 2= 54.0 58.4
FEAEL 18 17

HiHE : JICA G AR

ZODOREMOEWT, EHED L IIHREREOABEEZIHME L THRIES LD,

=AM RE

LHNE A= MEREH LR —ThHIUT, £ 2 oili LIz BEMEEAD ST A =203
VA= UMEREERIO N T XA —=F LB REZFFIZVITENL TH D, FIEOAEER
EHXE LT HREZETRMT %,

TREAENX (1) BT 256, mMEENMOAFREIL

ERI—ORERNS & ST AEARTH 5 Wl

Iml-m2|<t(f a)s/Vn

EPERE,

LT, FER 18 AL 17 (HOFEA

(1)

BT, FREAER(2) SRRALT 25 B dm REMICITA B R ENRO b b,

3-14
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D1 UEVEVYZSBHENRUEDIEICHITD

KEFRIRE BIC R DERBIRINERE OIS I\ YT-R V) FH) BB
Im1-m2|>t(f, a)s/\n (2)
ZZle, o ml BV AR—UHEOEYE
m2 BEMEOFEEE
f : BHHE (=n-1)
a D CHEOEFEEE (0.05~0.01)
S DA UMD R
n D NTGA=EHEEICHW T — 2% (n=18) Th b,

T-RIITEBBRET SHEOEEE o SIS L t(f, a) 29RENTWD, WEBHHREX 17 T
HAHNS, HEDEFEHEL 90, 95, 99% & LA D t-Elx.

a=0.1 t(f, o) = 1.740
005  t(f, 0)=2.110
001  t(f,0)=2.898

P> TARENX(2) DAL

a=0.1 t(f, a)s/Vn=22.22
0.05 t(f, o) s/Vn=26.98
0.01 t(f, a)s/\n=237.18

b, AL EilE 436 THDHIMOARERX(Q) BN T 5, 2FV, T A—UMHERESR
JEMESE N O RHERICIZABEIEN DR HDH L 99% DL FOEHHE THW TX 5, it> THERNDAE
EWEREZFTT2ICHT- > Tk, B A=, BEWER] 2 ICHERRIEZ RS TRA 2 DA
R E RDDVHEN D D,

3.7 HEAMNDERZRKREFHRME & HEEER

3.6 HiOMFHI TRy v 7= T JIHRBICB W CIEBEMSERN & ' A — U ERNORE
FNCHBEREND D EHESI N0, RERNOFER KITHCEYRELRBE L, &4 DAER
WERERD D,

3.7.1 MBRREIZKZERDHSE

(1) R EDH#EE

BRI 2 HEE T 2720, LLFD 2 DT — X iR L=,

® [ AEENLERFAMIFT T —H ~— A (Digital Typhoon)

® Wikipedia

F£ 9, Digital Typhoo (2T /3y > 7=~ U XF)IITCOZNH OHEEE (1978 FLIE) & HE
TR 2 Rl U7, M & REREE OFI % Annex F 3.10 1Z/R7, Xy v 7 -~ U FH)IIBNH
JR DB H 2008 5 M A L W L7-, &iZ, Digital Typhoon T HAES S
FrESG R & Rk L7257 — 2 OHIUR SN TS Z &2, Wikipedia (2T PAGASA S EUEHE
RIEE LRI L7 A X F&B L7z, 2EER%Z Annex T 3.18 12”7,

(2) FRAMEFHREDEE

RO AFFADIEARIZOWT, 3.5 Hi & [RIERIC Hithl R M B2 FE L7z,
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KEFRRAENBICHRIERBRNGERE OKIRZENE) INy I T-9 ) F7) | IBEREERH

Case 1: FERAKRI AN BJEWE (BVHHRSE) O%E OF R RITBREY H N &

Case 2: FERIAKIRIANE v A — AESE D556 OF R Kt B &

Case 3: [&MARK 2 X B L 722 WA OFER RFECEY A & (3.5 12 TR 24~)
Case 4: FERURKIAI Z X5 L 722 W IG6 O R RIEICEE) 2 HE (3.5 1T TR 4)
BERE R A Annex T 3.19 |77,

3.7.2 MEXRBEWEDRKRE

(1) BREtFE

SRRt U7 KO EY R &2 AW CL LT O FRIEIC L 0 fEREEREORGHE 3205 L7,
B, MEHIIFHEEANE EHE e o 2 — (HAR) X VB INTZKCHEF 2 —T «
U7 ¢ —verl5 # M=,

0 EHINITFRTI3ETMILVERKLEEZRTT D,

® MMEEEHICILSL 7~ ULy (Gumbel) . —fBALMRE A (Gev) . EHRFEHI R K
fll534i (Sqrt-Et) @ 3 Z3AF 2DV T SLSC 12 & 2 & FERTAf 2 Sk L, SeE L UEZ fi e 9
%504 (SLSC<=0.04) #EET 5, 3 HAi & bBTEEERHE- S RWEEITEV O T 5
MEVBET D,

0 EEINIHAMICHONT, UH 7Y 7 (Jackknife 15) 12 X 52 E M2 i L.
HEERRAEN /N E R DAt H W DR GMET LV ET 5,

® Jackknife VEIT X B NMRHEEME 2 FHEIZH W D RERAKCE ST 5,

# 311 REHBR LT ARBHOAFETTIN

E2Li W PR
biE - Cail] Exp
A il Gumbel
— AR 0 A Gev
AR AR R e KA 0 A Sqrt-Et
REET Vo N B (TR ZERE) LP3Rs
’EET Vv MBS (bR ZEE) LogP3
EHE Iwai
AR - Eils IshiTaka
REOE#IA 3 B + v A NVIE LN3Q
SHER A 3 REER(Slade 11) LN3PM
KIEOE#L AT 2 R (Slade |, L FERIE) LN2LM
KEECERL A 2 R (Slade |, FE5RTE) LN2PM
KEECEHL A 4 REER(Slade 1V FEERE) LN4PM

H - ERTE N E i et o 2 —
SLSC

FHC L > TIESNIZEAR L HRSAOEAEZHET LT ODOHIETH 5,
Jackknife ¥
MRS OHEEREE IIEANZEFE I ND L L bicm BT 5135 Ths, LanL., &K

VR B K CSUBEEEMRAT OHEAS LB, KL - KEJRFATE, Vol.11, No.7, pp. 740-756, 1998.
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D1 UEVEVYZSBHENRUEDIEICHITD

KEFRRAENBICHRIERBRNGERE OKIRZENE) INy I T-9 ) F7) | IBEREERH

EEEET 2 L0 2PN RE LGS, TOT—X 2 &5 LBIRMEREO/NI VT
BWTHERSMILZZB ST LR L0 b, [EKFHHIZENTIL, ZOLEHNEEREKE
FFO7o, WKL ENRE S EE L2WHERSMY., TRbbZEMED S ORI %
BHT D Z ENEHEZE LV, Jackknife Ei1%. BIES LTV AR LINLTZEANSL N D
& OIERZ NBPNZERR L, D OFEARZ FLITHEE LIRS ATED 6RO b D K
LEORENREZTMET 2 HETH D, BEMICE, KES nHOEAOS L IFEHD 17—
B DI RNTZT — 2 n-1 HOERZ 2 TD I ICHOWTHER L (nty MERT S Z &1k
), IO DERNLROI-HFHEEZ D LITAREEHELOZO LD OREERZEZ R ET
LHFRETHD,

) FEMR

1 HRNEZ AW ERENEOBEER 4% 312, M 36, 3710577, £/-. &L LT
ERRRBID 2 A EOSEA 12O TFE 3.13 12753, ZEM1E Annex T 3.20. Annex F 3.11 |24,

Case 1 OHEEMEREFIC X 5 100 FMEREERAS 285.5mm ToH 0 | )1 SEFZE 1 1 77 1l
TIZ X » THESNT- 286.5mm S IEIFRETH S, Case 2 1T A—NMEDOEROMER T,
100 “ERERRIE 244.6mm & 7p o7, BEEME, A — U MEDORERIZA VTSI Z2BRIZH D |
EHLBERTAFEEEZA L TS, o THAKHBEIZIZE D LA KE WG & FHHEFEN &
LCHRATIVNERS S, £1-, Ny 7-~ U X TIEHEE Ondoy (2X 25 KKz L,
B ORBICLVEEEZZIT TETEY, BRMERERNITAKIEZSLEZT 5 EChrb EN
THREXERTH D, Lo T, FHEFER R A RMERRIC X 5 100 4= 1 H B & 285.5mm
LT5,

7B, HEHEATICH WD KL EEZEROKKICER LTHEL, BE LHEREREO KX
W (BEME) N, BEERE CHEESNIZMEEIZIER —Ch-o72Z D, BEAEFFEICH W,
O F RN EIL, REORENZERT —Z 20 ANTH, BREXY L0 ThoTo b
HIWF SN D, X 52, Case 3 1TREMIERIAZ XB] L2 WA OMERRERN R TH 528, 100 R
MU 303.6mm, & DOHEEFAAEMN 22.4mm TH D, ZOHEIZBWNTH, W)ILEFZE
TIHE(HFRAT I Z 3B CRE S 472 100 A H N & 286.5mm [TFRZDFIFHNICINE > T\ b,

#312 WMEBRREOEERER (1HARE)

Case 1 Case 2 Case 3 JICA, 2011 WB, 2012

Duration 1 Day 1 Day 1 Day 1 Day 1 Day
Meteorological Type T M All All All
Model Gumbel Gumbel Gumbel Gumbel-Chow Gumbel
Sample Number 58 61 63 94 35
1/30 Rainfall 232.4 mm 203.3 mm 251.2 mm 255.0 mm 268 mm
(Estimate Error) 20.1 mm 16.3 mm 17.4 mm N/A N/A
1/100 Rainfall 285.5 mm 244.6 mm 303.6 mm 286.5 mm ° 344 mm
(Estimate Error) 26.1 mm 21.2 mm 22.4 mm N/A N/A
Selection Selected Not Selected Not Selected

N/A: Not Available, T: Tropical Depression, M: Monsoon and Others

Hi ;- JICA A

2 Port Area BLHIFTD 100 MR 0 & 377mm (2N E 0.76 23 U, JECESR

286.56mm & LT\ 5,

B
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INy I T-9 ) F7) | IBEREERH

# 313 WMEBRREOEEREE CHREE)

Case 4 JICA, 2011 WB, 2012
Duration 2 Day 2 Day 2 Day
Meteorological Type All All All
Model Gumbel Gumbel-Chow Gumbel
Sample Number 63 87 35
1/30 Rainfall 410.1 mm 392.3 mm 367 mm
(Estimate Error) 31.3mm N/A N/A
1/100 Rainfall 494.8 mm 445.8 mm 439 mm
(Estimate Error) 40.9 mm N/A N/A
Selection Not Selected

N/A: Not Available
Hil : JICA FHZ

1 Day Rainfall
Meteorological Type Tropical Depression
Sample Type Annual Maximum Rainfall
Model Gumbel
Sample Number 58
1/2 100.4
1/3 123.8
1/5 150.0
1/10 182.8
1/20 214.3
Probable |1/30 232.4
Rainfall |1/50 255.0
1/80 275.7
1/100 285.5
1/150 303.3
1/200 316.0
1/400 346.3
1/2 100.4
1/3 123.8
1/5 150.0
1/10 182.8
. (120 214.3
di‘;'l‘gggs 1/30 2324
Estimator 1/50 255.0
1/80 275.7
1/100 285.5
1/150 303.3
1/200 316.0
1/400 346.3
1/2 6.6
1/3 8.6
1/5 11.2
1/10 14.7
Kknif 1/20 18.1
?siimatg LED 207
Error 1/50 22.7
1/80 25.0
1/100 26.1
1/150 28.1
1/200 29.6
1/400 33.0
SLSC 0.022
X-Cor 0.994
P-Cor 0.994
Hilh : JICA FRAE
X 3.6

[%]

Case 1
Disturbance: Tropical Depression

Lognormal Probability Paper

Duration: 1 Day
Basin: Pasig-Marikina
Point: Sto. Nino

ERENEORERR (FEMAERER)

[Year]
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1 Day Rainfall
Meteorological Type Monsoon and Others
Sample Type Annual Maximum Rainfall
Model Gumbel
Sample Number 61
12 100.8
1/3 119.0
1/5 139.3
1/10 164.8
1/20 189.3
Probable |1/30 203.3
Rainfall |1/50 220.9
1/80 237.0
1/100 244.6
1/150 258.4
1/200 268.2
1/400 291.8
1/2 100.8
13 119.0
1/5 139.3
1/10 164.8
. |1/20 189.3
Jackknife
Unbiased e 2033
Estimator 1/50 220.9
1/80 237.0
1/100 244.6
1/150 258.4
1/200 268.2
1/400 291.8
1/2 5.0
1/3 6.7
1/5 8.9
1/10 11.8
. [1/20 14.7
Jackknife
Estimate L0 16.3
Error 1/50 18.4
1/80 20.3
1/100 21.2
1/150 22.9
1/200 24.1
1/400 26.9
SLSC 0.032
X-Cor 0.989
P-Cor 0.985
Hih : JICA FHZA
3.7

[%]

Lognormal Probability Paper

Case 2
Disturbance: Monsoon
Duration: 1 Day
Basin: Pasig-Marikina
Point: Sto. Nino

[Year]

HEEBEREBEORERBE (T A—UHEROE DOMBER)

R« FILLR—k



D1 UEVEVYZSBHENRUEDIEICHITD
KEFRRAENBICHRIERBRNGERE OKIRZENE) INy I T-9 ) F7) | IBEREERH

3.8 BERBEORH

K atel G I O RERT /9 A K O/ A 1%, 26 3.14 1R T X 9 ICEBEERNOG| XTI L &5
IVEEREIE D 2 FIEIC X VRET D,

= 3.14 KEfEoAn & MR DR Bk

FARERN | XA L T T VIR

] 53 AT KRR HN RS S XL R RPN (W ESE S 1IN 7
fEFECHW SN EIEOG ZFET L)

His 53 A7 FAEREIN EDOZE N fiET «— 4 | 72 L
#HizkvhEzx%

L« JICA G4

BIEXIEIT LICHWAERA Ny ME. Annex T 312 12737 LEEAERKBERAE & v — 2 Ko E
AL 15 A X2 Finh, HINEDOKRE W AL 10 Bk Z Mg e L TRET 5, BE LA
v hERIBITRT, £, JFETEBERROSIEIEX LRICONTHE 315 IR T, A
T T 7K 38T, T 2T, 37 HICB W CEMExS L 72D 100 R IZB VT
B EWERERIC X AHERSANERA SN2 L b, BRIEIBICOWT S BEMEEZ 55 L4
Do

FEREN O MBS AT SOWTIET =2 U RN L VRET D, 74— 2488 % Annex T
3211 d, Eio, WRHMATIS A 2/t sy F & e R EBLRIET O E 2[4 3.9 (2R T,

# 315 BIXIEIFTLICHWVWARBERA XY b

Event Basin Mean Rainfall (1 Day)

No. Date Probability | Observed | 1/100 Rainfall | Ratio Selection
Type Name (A) (B) (B/A)
1 2009/9/26 | T Ondoy 1/110 290.8 mm 285.5 mm 0.982 Selected
2 2012/8/7 | M - 1/200 271.7 mm 244.6 mm 0.900 | Not Selected
3 |1998/10/22 | T Loleng 1/30 234.0 mm 285.5 mm 1.220 Selected
4 | 2004/11/29 | T Winnie 1/10-1/20 190.2 mm 285.5 mm 1.501 Selected
5 2003/5/127 | T Chedeng | 1/10-1/20 189.4 mm 285.5 mm 1.507 Selected
6 2000/7/7 | T Edeng 1/10 178.0 mm 285.5 mm 1.604 Selected
7 1997/8/18 | M - 1/10 170.0 mm 244.6 mm 1.439 | Not Selected
8 2002/7/7 | M - 1/5-1/10 156.5 mm 244.6 mm 1.563 | Not Selected
9 2011/6/124 | T Falcon 1/5 152.0 mm 285.5 mm 1.878 Selected
10 | 2000/11/2 | T Seniang | 1/5 149.0 mm 285.5 mm 1.916 Selected
T: Tropical Depression, M: Monsoon and Others

HiHE : JICA G AR
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|

HE - JICA FEE

X 3.8 MRETHRERKERE (1/3)

90.0 2009.9.26 :
Station Status
Design Science Garden |Out of Basin
60.0 Observed Napindan No Data
Mt.Campana No Data
30.0 " Aries Fully Available
Nangka Fully Available
0.0 _|'|_|-|_|'|T|-I-|'|1.,_ BosoBoso Fully Available
’ Mt.Oro Fully Available
09/2508:00 09/26 08:00 09/2708:00 09/2808:00
2012.8.7
90.0 | I Station Status
L _ —_— Design Science Garden [No Data
60.0 ‘- Observed Napindan No Data
Mt.Campana No Data
30.0 Aries Fully Available
[ Nangka Partly Available
0.0 [ 1u_|- BosoBoso Partly Available
’ Mt.Oro Fully Available
08/06 08:00 08/07 08:00 08/08 08:00 08/09 08:00
90.0 1998.10.22 :
I Station Status
Design Science Garden |No Data
60.0 Observed Napindan No Data
Mt.Campana No Data
30.0 ] Aries No Data
Nangka No Data
0.0 [ b _J-..-m_.-ﬁ: -I.rrrl-l-rn-l-rh_ - BosoBaso Fully Available
’ Mt.Oro Fully Available
10/2108:00 10/2208:00 10/2308:00 10/2408:00
90.0 2004.11.29 :
I Station Status
Design Science Garden |Out of Basin
60.0 Observed Napindan Out of Basin
| - Mt.Campana Fully Available
30.0 1 Aries Fully Available
H Nangka Fully Available
0.0 L A BosoBoso Fully Available
’ Mt.Oro Fully Available
11/2808:00 11/2908:00 11/3008:00 12/0108:00
2003.5.27
90.0 I Station Status
—_— Design Science Garden |Out of Basin
60.0 Observed Napindan Out of Basin
Mt.Campana Fully Available
30.0 -I ] Aries Fully Available
H T Nangka Fully Available
0o Jha Mo lm(l HhendHLn, nn BosoBoso | Fully Available
’ Mt.Oro Fully Available
05/26 08:00 05/2708:00 05/2808:00 05/2908:00

3-
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KERREATBICIRDERBRINERE OKIRZBENE) Ny D T-R )T IBERER
90.0 2000.7.7 :
Station Status
Design Science Garden |No Data
60.0 Observed Napindan No Data
[ Mt.Campana No Data
30.0 ] Aries No Data
1 LH Nangka No Data
0.0 M. - |-|'|'I nl _|'r:| :I=H_ H:-I-I'h 1.0 BosoBoso Fully Available
Mt.Oro Fully Available
07/06 08:00 07/07 08:00 07/0808:00 07/0908:00
1997.8.18
90.0 | I Station Status
L _ I —_— Design Science Garden [No Data
60.0 Observed Napindan No Data
[ Mt.Campana No Data
30.0 : Aries No Data
[ ] Nangka No Data
0.0 [ - - D :LHH H =J'I-l-l-l'l-l-ﬂ-'.l n BosoBoso Fully Available
Mt.Oro Fully Available
08/17 08:00 08/1808:00 08/19 08:00 08/2008:00
90.0 2002.7.7 :
I I Station Status
L _ Design Science Garden |No Data
60.0 - Observed Napindan No Data
: Mt.Campana No Data
30.0 [ Aries No Data
[ Nangka No Data
0.0 I[[h:l:ﬂﬂhﬂ:n:m:: mﬂ:—.ﬂ_ BosoBoso Fully Available
’ Mt.Oro Fully Available
07/06 08:00 07/07 08:00 07/0808:00 07/09 08:00
90.0 2011.6.24 :
| I Station Status
Design Science Garden |No Data
60.0 Observed Napindan No Data
Mt.Campana No Data
30.0 - In Aries Fully Available
[ ! in Nangka Fully Available
0.0 L _|'IT|-|'ﬂ-h_ rﬂ_n_ FF BosoBoso Fully Available
Mt.Oro Fully Available
06/2308:00 06/2408:00 06/2508:00 06/26 08:00
2000.11.2
1200 L I Station Status
90.0 [ —_— Design Science Garden |No Data
: —— Observed Napindan No Data
60.0 - Mt.Campana No Data
: 1 Aries No Data
30.0 L Nangka No Data
00 B _FH:I: -h'l_ BosoBoso Fully Available
’ Mt.Oro Fully Available
11/0108:00 11/0208:00 11/0308:00 11/0408:00

|

Hih - JICA S

X 3.8 MRETRIREREREE (2/3)
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KEBRATEICRDIERISIRINERBE OKINZIRTE) INy D T-9 ) F7) | IBERERIT
Model
90.0
60.0 [ Design
30.0
0.0 ‘ﬂ'!’ﬂ_ﬂ_ﬂ_‘( —h_ﬂ_ﬂ'h-rr
0 24 48 72

Hidh - JICA FRA ]

X 3.8 MRETRIRERERAEE (3/3)

5  10km | o

A

1:300000

Sub-Basin| Area [km2] |
M-1 281.4
M-2 96.5
M-3 72.8 )f
M-4 53.7
M-5 12.9
M-6 9.7
M-7 133
M-8 5.5
M-9 5.1
S-1 21.9
S-2 10.0
S-3 2.2
S-4 10.0
S-5 8.3
S-6 14.4
S-7 6.0
S-8 124
S-9 3.8
S-10 2.4
Total 642.3

g : JICA
39 ANy v Z-<l X7)IFiEsE & RN EERPTLE X
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4B HERAICNTZREEDORERH

4.1  GOM (2 & BRI TR

AFHE DK SIFHT ClX, Ny -~ FFHikz g A he~=7k X OEIHIROKE
PR IET RBEEBOREE TR LTz, PRI 2 OHEH T 7 L LT — ik
72 AlB 1A TiTo 72, ZOHIRICEES T2 F T /L% 24GCM O HF 580 IAK, 6GCM %
EE L7z, BELZ GCM I TD 6 EF L TH 5,

® Csiro-mk3-0

® gfdl-cm2-0

® gfdl-cm2-1

® ingv-ecchm4

® ipsl-cm4

® miroc3-2-medre

IHBHD GCM IZxf LT, MBI OBEKEEZ BB L TR T ADHIEB LR Nb L X T
YR —=Y ATV = T BHE R L OVEIL IS E AT LT, Ny V7w ) ik
kT D GCM D7y RF—=Z N REBUFT CTH LA — F= U 7 O HERE? THl S
NTND, TMOBIRIT 1981-2000 450> 20 4ER & . 2046-2065 4E0> 20 4Ef1CH 5.,

FA41ITHR— P Y 7T 5 20 4R (1981-2000 42) D% GCM BT HI L7 4FERKH R &%
F Lz, oL S “FHOMIZRBNT CRRkIN-FRKANEEZ S5 25, 7.
FUROMI R LizDiL, IR L7 6GCM O HAEHETH 5,

HAEDIERKMEE GOM T EIckE < Bito T B, $i, BIMGES & OMBIE LI 57
B, REEMOBRERANT 5010, 5L OFHEL R LTS,

5T LD ELD E, BUAGEIT, 5 EZLICER,. TRIZH DS HDD, 1980 FERICH:
AT 1990 FFRITIT EFH LTV D, GEM IZ L 5 THIED 5 & gfdl-2em-1 12 L 5 b Dl%, T
PN Z OB Z R Lz, LasL, fthod 5GCM O F i34~ T 1980 41T~ T 1990 4EfRIC
FFHELTWT, ZOfEE, 66GCM O Tl RO 2% LT\ 5,

F7o, F A2 FFE UL A — b= U TICEIT D 2046-2065 417 I3 B AERL A H RO THME % %
‘j‘o

GCM (T X 5 FHMEIZ. ingv <0 ipsl ® kL 9 1T 2046-2055 4E7)> 5 2056-2065 4EI27MT T LH-45
HDOHH L, gfdlem2-1 X miroc DL I TFHEL TV E DL H 5, 6GCM O T HRIED -1
® 10 ERE D13 200.6mm 72> 6 188.7mm ~& T 5,

— 77 6GCM {Z X % FHIfiE > 1413 1981-2000 4F D 20 A [H] D F-14)1% 149.2mm T 1 | 2046-2065
£ 20 4ER OO 1E 197.9mm T B, 7272 L 1981-2000 4F 0D 20 42 0> 384D F-HI 1L 140.4mm
T 0 FRUEIZE 10%EKIC/2 > TS, ft- TIHEL D 2046-2065 4ED 20 4ER DRI
178.1mm T, 65 R OBEINIL 37.7mm &9 Z LT D, BIINERITAE 0.58mm L HEE S D,
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F41 F—bx U TICBITHEEKHRR(1981-2000 47)

Year |Recorded| Csiro |egfdl-cm20|gfdl-cm21 ingv miroc ipsl GCM mean|
1981 67.2 165.6 136.8 65.3 1447 255.6 229.6 166.3
1982 110.2 147.8 123.7 109.2 180 118.1 258 156.1
1983 70 132.3 132.4 120 109.4 171.9 176.7 1405
1984 81.2 1429 175.1 109 175.8 236.9 100.5 156.7
1985 252.8 284.5 278.3 257.1 225.3 146 127.7 219.8
Mean 116.3 174.6 169.3 132.1 167 185.7 178.5 167.9
1986 210.5 1854 213 200.3 178.9 113.5 1245 169.3
1987 88.7 1145 120 149.6 1441 178 258 160.7
1988 122.7 122.2 210.5 574 110.6 234.8 68.5 134
1989 1275 159.1 108.7 253.9 108.7 141.1 1915 160.5
1990 201.1 60.6 144 123.6 206.9 157.2 132.9 137.5
Mean 150.1 128.4 159.2 157 149.8 164.9 155.1 152.4
1991 174.8 146 121.5 125.3 73.9 193.1 130.5 131.7
1992 122.2 75.5 1474 128 164.6 204.1 179.9 149.9
1993 834 172.4 184.6 226.9 109.5 164.7 109.1 161.2
1994 117.2 109.4 1221 187.1 252.7 132.5 99.9 150.6
1995 135.4 103.1 1771 67.1 160.3 158 107 128.8
Mean 126.6 121.3 150.5 146.9 152.2 170.5 125.3 144.5
1996 1054 123.6 116.1 113 135.3 153.5 105.2 124.5
1997 2415 75.5 105.8 126.2 86.4 124.7 107 104.3
1998 128.8 227.9 110.8 141.9 151.8 164.7 226.5 170.6
1999 1904 75.2 50.6 234.2 211.8 140.6 52.4 1275
2000 1775 192.6 171.2 172.6 143.9 130 58.4 144.8
Mean 168.7 139 110.9 157.6 145.8 142.7 109.9 134.3

ML JICA FRAMH]

F42 B—1rxV 7ITBY HERK B REOTHIE2046-2065 4F)

Year csiro ofdlcm2-0{gfdlcm2—1 ingv miroc ipsl Mean
2046 102.4| 110.7 260.1 194.8 271 265.7 200.8
2047 146.2] 109.3 238.6 87.9 209 148.4 156.6
2048 309.7 165 185.1 152 81.2 179.6 178.8
2049 795.5 59.4 83.5 187 54.9 167.8 224.7
2050 310.6/ 113.6 187.5 171.9 132.4 111 171.2
Mean 332.9 111.6 191 158.7 149.7 174.5 186.4
2051 140.7| 207.2 260.1 178.3 198.2 269.9 209.1
2052 738.6] 230.3 199.3 136.2 67.5 154.8 254.5
2053 134.7] 117.7 270 1254 188.7 323.8 1934
2054 245.6| 370.7 195.9 230.7 121.6 81.8 207.7
2055 265.6| 262.8 197.4 191.1 220.9 119.1 209.5
Mean 305 237.7 224.5 172.3 159.4 189.9 214.8
2056 164.9| 2354 453 87.8 216.9 196.6 157.8
2057 192.2] 1259 194.2 283.6 123 154.4 178.9
2058 173.6 275 291 190.3 71 250.9 208.6
2059 137.5 68.6 55.6 86.1 123.1 178.1 108.2
2060 559.4| 121.8 161.2 142.1 142.9 171.5 216.5
Mean 245.5 165.3 149.5 158 135.4 190.3 174
2061 1474 525 231.7 189.2 120.3 210.8 158.7
2062 197] 107.9 178.5 3143 350.2 348.3 2494
2063 63.3] 1064 287.3 307.1 135.1 2101 184.9
2064 795.5| 106.8 260.3 107.2 122.9 250.8 273.9
2065 356.8] 110.1 64.4 108.5 69.6 191.6 150.2
Mean 312 96.7 2044 205.3 159.6 2423 2034
HiEh : JICA JHZR
4-2 D74 FILLIR—k
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4.2 HRABZFROER & TR

W ) Y& fi§ # #& ( Preparatory Study for
Pasig-MarikinaRiver Channel Improvement Project
- Phase IIl) OHEEITHR— b= TIZBIT 54
Bk A EALER A 1903 FLIES 2 T\ D, 5
Z DT — 4 & T 1906 4ELIFE D 5
BINEDRFRINZAERR LTz, 22T, 5 4MH
LESBRA L TWLEEITRERO D 5 4 F-H
DN THD T2, 2 Fo L BB RFlOSE . O
EORID B EDYTHITA LT, RID5HEDL
2 A B WEEITIRD 5 AEDFETHIC A
L7z,

Z 9 LTE- 721906 47> & 2010 EITE 5 Ffie
KHRED 5 FELE ORI %, 2046-2065 4
D 6GCM (T LD THIMESE & HIZFEK 4377,

4.1 [ IWER A O RERHh I 9 2 AR X T, (5]
J7 = HAER O H f K FEKE DO 5 1L 4
IZ4E 0.22mm S HEE S5,

K43 FERREWED

5 EEEIME
[mm]
Period Mean
1906—-1910 1133
1911-1915 1503
1916—1920 169.8
1921-1925 2185
1926—1930 1194
1930-1935 1843
1936—1940 168.6
1941-1945 168.6
1946—1950 1192
1951-1955 1413
1956—1960 1814
1961—-1965 1735
1966—1970 1940
1971-1975 1523
1976—1980 2125
1981-1985 1163
1986—1990 150.1
1991-1995 126.6
1996—2000 168.7
2001-2005 1504
2006—-2010 1518
2045-2050 1864
205%1-2055 2148
205%6—2060 1740
2061-2065 2034

HR : JICA FAA

250.0 T I T T
y=0.22x- 268.58
L 4 VS g
200.0 ® ® |
* ® L | e -
* o0 ® | e ¢
150.0 o L 4 g
o | | @ o
100.0
50.0 ¢ Plot
— Linear Regression
0.0 -
o o o o o o o o o o o o o o o o o o
o - o o < wn Y] N~ o0 [e)] o — o~ o < n (o] ~
[e)] )] )] [o)] [e)] )] )] [o)] [e)] [¢)] o o o o o o o o
- - - - i i - - - - o o~ o~ o~ o~ o~ o~ o~

H - JICA G4

B4 4.1 FERRWE S FEHOBME (R—rxV7)

4-3
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4.3 REFHIREICHT H8E

41 B L4218 7 L 512 1981 FEM D 2065 £ F T, T EDOR— U 72T 5
FE i REER OB IZE 0.58mm TH D, —J7 1906 EH>5 2065 4 F TEHAOHEINRII4-
0.22mm S HEE Siz, KUEEEDPIE SN TWSA[REME L BB T 2L E RN H S 9,

A= F U7 ORENLIECEY N EZ KD 5 [BIFHREIZ07 THH 05 (Annex T 3.15 2 HR) |
FERIEINZR1L 0.15mm £ 721 041lmm ¢ E 2 5 b,
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BOE HWEBE

AREERIFRAT 25217 T AT KR 2 5T, Ny 27 — < U I OTRKEHHEIC
PROMERMANOEHE T SN D RIALTH 5, ARIOHHTHEIRNS . A% ORAEIT S L
TUTO LD ITEET D,

i) JCANFEM L Ty 7<= U XF)IISERZE () WH1EEHRAE (2011 ) &
4R 235206 L 7= [Master Plan for Flood Management in Metro Manila and Surrounding Areas |
(2012 ) TIFEODOMHENEL TV D, FFIZ, Sto. Nino (Z351T 2 UK EDOHEEITK
NS D, MFHAIL, 1958 2025 2009 4F F TOF e /KNLFLERD B R i i 2 HE
E LTz, 7o b 20, ARALEEAMAR L7z 2009 4E & BRr< L BEAER K & 72 % 1986 Dtk %
MFAAIXLA T O X S ICHEE L T\ %,

# 5.1 BEEHOKEREDOH] (Sto. Nino #1.)

JICA 1 1 el i THERRA
A AR 1986 1986
AKAZ (m) 20.92 20.92
i (m¥sec) 2,650 3,130

E O R TIX 1970, 1971 FDT — X ZRHARF L LT\ 5,
HE Xy o 7= U ) INISHESEZE () 1 /1% A, JICA. Y Master Plan for Flood Management in

Metro Manila and Surrounding Areas, WB.
[ UKL 2 W THEE L2 DR ERICII R E R ZENAE U, AXD 241 BLO 243 128
RIZ LT, AWK — R EHROMEICER T2 b0 & Bbivs, BEEBKITEHE
BWKERFT D120 OREMET —2 ThH Y | KA —EMBEOERDLETH DL, 5%
MEAS RAA F AL D MR Tk, WEBR ATV, KA —IREHROMR 21T > FHL s
T %,

i) 2009 T EEA Y A NHER LT & S ITFEEEARMZBIHI L7-, Z oK, Sto. Nino ki
I CRBUBZRIRE A E U & WBEFRAEIIHE LD, -, Bk Xk Hic, KAz
IR L TV D, WAL, EOREORE KA Z 22.16m & U TR E KA E LT
Do RHUEZRLIOFERERARET 5 2 L%, K —REMBROMBEOT-OIC S, MRk
KREHEEDTZDIZ . S BITIRKFTROMERD 7212 b RNERY, A% FERMH RIAE
NDOMERFETIX, ILEOEEBRELITH> FLBET S,

i) ML, ~ v i 84km? AR < & 639kmP IS T B, F DAL, ek A
IZ LT 81%%& 5~ U 7)1 (FilEag 538km?) oubkick-THRFEESNS, 1T
LI > & S 12 R 5 Sto. Nino ik (517km?) 25 OHIK BN KEH TH D, %
OEPIFM, EREEIL, B0 — 282 2EAR, 36.5km & ) BLlg R G AT
EMRELSEEL TS, EROKM EBFER»D E—27 OENITFEE 55 TH Y | it
AKBIER L 11 el & HEE STz, E£72, FlmiRALE X O ERRERN O EALOFHIC
DUV TIKNE—BERROFHBIBIMR A it L 7oA, Biie LT 1 AEEZBA L7=5HEG O
RAEREEN 0.78 THHT-DIZH LT 2 A EDBEIX 057 I FR o7z, & HICY RO
PRI RBIKIT, WS ODDORIZERE, BBUORBRUIZL > THLEL I TWDHN, fiE
HEIZ LAUE, B EEDOENTRITIZ 22 2 kR I E 20 RN Th o 72, Bl ED
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vi)

ELNG . FIEENIL L ARRERET D LARY ThD L HIF LI,

MR OUPIKIT, REE (B IREE) SN, E7213Tr A— I X H i ES
MICERT %, HINET — 2 BN AT HEZ: 1949 £ LUK 0D th T il 2 /N B A3 HLi ks i
B RKE D 1978 FELUEDER K AMNREICOE . TORKEZ GEME « o 2A— U HICH T
THREZITo TR, ST OOREMICHEEZMRT STz, DF D AR ORERM
BOBERORKIC L > TERRD ZENHIA LD TH D, D7D 1949 F D 2012 4F
F TORRFEBIFR KT HNEZ RO, ERKSCEOHEEZITV, LT ORREES
.

#52 MHEERECETHR

B JEMERE Y FUA— RN
A 1/30 232.4 mm 203.3 mm
AR 1/100 285.5 mm 244.6 mm
T— 2 58 61

HiHE : JICA G AR

BEMPED 100 FEfEREERN & v A — M 100 FEHERERITAE VIS ES THD . &b
\ZAERT D A[REMEDN ® D, TRKGHENIZ 22 & DN D 72D K E W IF O 2 £ H
L. 285.5mm #itH HREE T H5 XX TH D,

LA TR, AENRERICL2ZWICER LT, ERENEEZHEE L, 2501 T
RO 7= FREREMIEIY & 150 100 FMERER NS FHEPEREEAZER Lz, 4% Em R
A ENDHERHATIZ, 26 OFHERERREZ W Tt 217 5 L 28157 %,

SAEZEERAT 1T 1981 4E — 2000 £E35 X U8 2046 45— 2065 E D45 20 £/ OR— F = U 7
WETicB T EEEZ PHIL7Z, PHMENGROTAFERKARE S, BIEATF L7 1906
DG 2010 4F F TOERFER K AMNEOMEM 6, Fie K HWEIT, 4/ 0.22 I UK
THLOEHEESNT, WIBCFHREICHRET S L 0.15mm IS T 5, L LR,
1981 4F—2065 DM 71T & & © 2 5 L HEE VHEEINEIT 0.41mm TH 5, HEEIZITE
KOMEEEGTLLOD, [UELBORENNEL TS AREELGTETE 2, 5% &
bR AT, RKEEE~DRBEL MRS HE2 ST 5,

714 FILUIR—k
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No Name D | Operation| Type Coordinate Elevation World Bank Study Collected Data
Lat Lon Source Source [ From [ To | Analysis | From | To Source
1|Port Area 425 |PAGASA [Synoptic | 14.5892 | 120.9658 |*1 16(*3 1961| 2010[Selected | 1951 2012|PAGASA
2|Tayabas, Quezon 427 |PAGASA |[Synoptic | 14.0333 [ 121.5833 [*1 158|*2 1971 2000|Selected | 1971| 2010|*4
3|Sangley Point, Cavite 428 |PAGASA [Synoptic | 14.5000 [ 120.9167 [*1 3[*3 1975| 2010|Selected | 1975| 2010|PAGASA
4|NAIA 429 |PAGASA [Synoptic | 14.5066 | 121.0041 |*1 21(*2 1961| 1999(Selected | 1951 2012|*4
5|Scienec Garden 430 |PAGASA [Synoptic | 14.6458 [ 121.0431 [*1 43(*2 1961| 2010(Selected | 1961 2012|*4
6[Ambulong, Batangas 432 |PAGASA [Synoptic | 14.0833 | 121.0500 |*1 10[*3 1961| 2010|Selected [ 1951]| 2011(*4, PAGASA
7|Tanay (Radar) 433 [PAGASA |Synoptic | 14.5814 | 121.3692 |*2 650(*2 1981 1992|*4
8|Infanta, Quezon 434 |PAGASA [Synoptic | 14.7500 [ 121.6500 |*1 7(*3 1961| 2010[Selected | 1939 2011|*5
9[Barrio Maitim, Amadeo, Cavite 0406 [PAGASA |[Climatic | 14.1717 | 120.9500 [*1 1985| 2010 1985| 2006|*4
10|Mabolo Elem Sch., Bacoor, Cavite 0407 |PAGASA |[Climatic | 14.4500 | 120.9333 [*1 1975| 2009|Selected
11|San Pedro, Laguna 0408 |PAGASA |[Climatic | 14.3667 | 121.0383 [*1 1971 1999|Selected [ 1975| 1999|*4, PAGASA
12[Sta Cruz, Laguna 0409 [PAGASA |[Climatic | 14.2814 | 121.4128 |*1 1961| 2009(Selected | 1961 2010[*4, PAGASA
13[Boso-Boso, Antipolo, Rizal 0415 [PAGASA |[Climatic | 14.6417 | 121.2383 |*1 1976| 2010 1976| 2009(*4
14{Sitio Tabak, Montalban, Rizal 0417 [PAGASA |[Climatic | 14.7667 | 121.1833 |[*1 1976| 1996(Selected | 1976 1996|*4, PAGASA
15[Macasipac, Sta. Maria, Laguna 0418 [PAGASA |[Climatic | 14.5000 | 121.4383 |*1 1993| 2007|Selected | 1993 2006|*4, PAGASA
16|Tagaytay 0424 |PAGASA |[Climatic | 14.1217 | 120.9667 [*1 1994| 2006|Selected | 1994| 2011|PAGASA
17|Bagumbayan, Taguig, MM 1301 |PAGASA [Climatic | 14.4858 | 121.0583 [*1 1975| 2008
18|NPP Research, Bu.of Prison, Muntinlupa 1304 |PAGASA [Climatic | 14.3833| 121.0167 [*1 1971 1997|Selected [ 1971| 1996|PAGASA
19(Pasig Elem. Sch., Pasig, MM 1305 |PAGASA [Climatic | 14.5667 [ 121.0833 |*1 1975 2008|Selected | 1975| 2009|*4, PAGASA
20|Tipas, Taguig, MM 1306 |PAGASA [Climatic | 14.5436 | 121.0781 |*1 1975| 1996(Selected | 1975 1996|PAGASA
21|Polo, Valenzuela, MM 1309 |PAGASA [Climatic | 14.7433 [ 120.9450 |*1 1975| 2000
22|Bureau of Soil, Cuyambay, Tanay, Rizal 22 |PAGASA |Agromet | 14.6117 | 121.3683 |*1 1992 2010|Selected | 1987| 1995|*4
23|NAS, UPLB, Los Banos 151 [PAGASA |Agromet | 14.1722 | 121.2303 [*2 21.7(*3 1977| 2009(*4, PAGASA
24|Pakil, Laguna 153 [PAGASA |Agromet | 14.3817 | 121.4767 |*1 1992| 2010 1992| 2010[*4
25|Umiray 05 [MWSS - 14.9278 | 121.3647 |*2 254|*2 2001) 2012|*4, MWSS
26|La Mesa - |MWSS - - - 2010] 2012|MWSS
27|Angat Dam 06-1 |NPC - 14.9114 [ 121.1650 |*2 1961| 2011(*4
28| Matulid 06-3 [NPC - 14.9142 | 121.2547 |*2 1986 2011{*4
Note: *1 Master Plan for Flood Management in Metro Manila and Surrounding Areas (W orld Bank)
*2 Water Balance Study of this Study
*3 PAGASA
*4 Collected in the water balance study
*5 1939-2000: Feasibility Study of Kanan Hydroelectric power project (2003, JICA), 2001-2009: 6 hour rainfall collected in the water balance study, 2010-2011: PAGASA

Srouce: Prepared by Study Team
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No Name D Operation Type Coordinate World Bank Study Collected Data
Lat Lon Source | From | To | Analysis [ From | To Source
1{Science Garden 1 |EFCOS Telemetry | 14.6458 | 121.0431 |*1 2003| 2010|Selected | 2003 2010[EFCOS
2|Napindan 2 |EFCOS Telemetry | 14.5572 | 121.0669 |*1 2003| 2009|Selected | 2003[ 2008[EFCOS
3|Mt.Campana 3 |EFCOS Telemetry | 14.6683 | 121.2914 [*1 2003| 2009(Selected | 2003| 2008|EFCOS
4|Aries 4 |EFCOS Telemetry | 14.6628 | 121.1689 [*1 2003| 2010(Selected | 2003| 2012(EFCOS
5[Nangka 5 [EFCOS Telemetry | 14.6753 | 121.1075 [*1 2003| 2010(Selected | 2003| 2012(EFCOS
6[BosoBoso 8 [EFCOS Telemetry | 14.6400 | 121.2231 [*1 1994| 2010|Selected | 1994| 2012|EFCOS
7[Mt.Oro 9 [EFCOS Telemetry | 14.7633 | 121.1578 [*1 1994| 2010|Selected | 1994| 2012|EFCOS
8[Sulipan P1 [PRBFFWC [Telemetry | 14.9394 | 120.7586 [*1 1974 2009|Selected | 1973| 2009|*2
9|lpo dam P2 |PRBFFWC [Telemetry | 14.8750 | 121.1456 [*1 1974 2009(Selected | 1974| 2009|*2
10[{San Rafael P3 [PRBFFWC [Telemetry | 14.9586 | 120.9647 [*1 1974 2009|Selected | 1973| 2009|*2
Note: *1 Master Plan for Flood Management in Metro Manila and Surrounding Areas (World Bank)

Srouce: Prepared by Study Team

*2 Collected in the water balance study
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DATE: August 05, 2012

EFFECTIVE FLOOD CONTROL OPERATION SYSTEM (EFCOS PROJECT)

RAINFALL August 04, 2012 August 05, 2012

Location/Time 9:00 | 10:00] 11:00| 12:00 | 13:00| 14:00 | 15:00 | 16:00] 17:00| 18:00| 19:00| 20:00| 21:00 | 22:00 | 23:00| 0:00 | 1:00 | 2:00 | 3:00 | 4:00 | 5:00 | 6:00 | 7:00 | 8:00 | TOTAL
BOSO BOSO 0 2 2 2 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 15 1 1 33
ARIES 1 3 2 15 2 5 4 0 1 0 0 1 0 0 0 0 1 0 0 2 3 0 0 47
MT. ORO 0 4 0 0 17 8 1 8 0 1 1 o 0 0 0 0 0 0 0 1 1 0 0 2 44
NANGKA 2 0 0 14 3 3 0 1 o] 1 o] 0 0 0 0 0 1 0 2 2 1 1 0 34

TOTAL 3 9 4 31 31 13 7 14 4 3 3 o 2 1] 1] 1] 1] 2 0 3 5 19 2 3 158

WATERLEVEL TOTAL RAINFALL 158

Location/Time 9:00 | 10:00) 11:00] 12:00 | 13:00| 14:00] 15:00| 16:00| 17:00 | 18:00| 19:00] 20:00| 21:00 | 22:00 | 23:00| 0:00 | 1:00 | 2:00 | 3:00 | 4:00 | 5:00 | 6:00 | 7:00 | 8:00
MONTALBAN 23.82| 23.80| 23.76| 23.72| 23.70| 24.06| 24.78| 24.89] 24 88| 24.79] 24.70| 24.62| 24.59| 24.54| 24.48| 24.42| 24.33]| 24.24| 24.15| 24.06] 23.98| 23.83| 23.88| 23.84
NANGKA 17.27]| 17.23| 17.19| 17.24 | 17.34| 17.40| 17.60| 17.97] 18.30| 18.53 | 18.58| 18.53| 18.43 | 18.30 | 18.18 | 18.05| 17.94 | 17.81|17.96| 17.58|17.47|17.38|17.32| 17.33
5TO. NINO 14.42| 14.42| 14.40| 14.40| 14.48| 14.54| 14.42| 14.85] 15.16| 15.41] 15.53| 15.57| 15.32| 15.44| 15.33| 15.24| 15.10| 15.01| 14.90| 14.80] 14.70| 14.62| 14.54] 14.50
ROSARIO 1.5, 12.90] 12.87] 12.88] 12.90| 12.90| 12.95| 12.98]| 12.98] 13.10] 13.23] 13.21] 13.24] 13.23| 13.20] 13.16] 13.12| 13.08]| 13.00] 13.03| 12.98] 12.96] 12.95] 12.91] 12.95
ROSARIO L.5.
NAPINDAN 1.5.
NAPINDAN L5,
SAN JUAN 11.75] 11.86] 11.91] 11.95|11.94| 11.93 | 11.83 | 11.62]11.44| 11.43| 11.41|11.30| 11.29 | 11.30 | 11.36] 11.40| 11.40]11.45]|11.42|11.39]|11.35|11.45]11.45]|11.45
PANDACAN 11.83] 11.93| 11.98| 12.00| 11.96| 11.89| 11.76| 11.89] 11.47| 11.35| 11.33| 11.30| 11.32 | 11.37 | 11.42|11.46| 11.50|11.51|11.49|11.41|11.44|11.48]|11.49| 11.55
FORT SANTIAGO 11.78| 11.89| 11.94| 11.88] 11.79]| 11.63 | 11.41| 11.16| 10.99| 10.88| 10.84| 10.89| 10.95 | 11.12 | 11.18]11.23| 11.24|11.23|11.23(11.17|11.12]11.13]|11.23|11.36
ANGONO 12.64] 12.65| 12.64| 12.65| 12.66| 12.66| 12.64| 12.66] 12.70| 12.65]| 12.70| 12.70] 12.68| 12.68| 12.70| 12.67| 12.69| 12.70] 12.70| 12.69] 12.69] 12.69| 12.69] 12.70
FLOODGATE OPERATION: ~ AS OF 09:00 PM ALL GATES AT ROSARIO WEIR OPEN.

"DATA GATHERED/MONITORED FROM ALL EFCOS PROJECT GAUGING STATIONS™

B N [HEL H 8 dy 2T0Z €€ 1 Xauuy

(¥IT)

RSN
ABAANFC

BrERIFECS Y D@L

0

(LX) SR

I NN ATV

[

SALIRIHTIEQNBRE



NNl S

DATE: August 06, 2012

EFFECTIVE FLOOD CONTROL OPERATION SYSTEM (EFCOS PROJECT)

RAINFALL August 5, 2012 August 6, 2012

Location/Time 9:00 | 10:00| 11:00 | 12:00| 13:00] 14:00| 15:00| 16:00| 17:00| 18:00 | 19:00| 20:00 | 21:00 | 22:00| 23:00 | 0:00 | 1:00 | 2:00 | 2:00 | 4:00 | 5:00 | 6:00 | 7:00 | &:00 | TOTAL
BOSO BOSO 0 0 0 0 0] 8 1 2 1 0 7 0 25 5 5 0 0 0 1 0 0 64
(ARIES 0 0 0 0 1 14 0] 1 2 5 3 50 31 1 2 7 3 0 1 0 0 1 0 123
MT. ORO 2 13 9 15 1 0 0] 1 0] 16 0] 0 48 11 4 1 2 2 0 1 0 0 0 0 131
NANGKA 0 0 0 0 0] 0 0] 4 0] 1 3 30 1 22 1 1 4 3 0 1 1 0 1 0 73

TOTAL 2 18 9 15 2 22 1 8 3 22 13 80 50 89 11 9 20 10 1] 3 1 1 2 1] 391

WATERLEVEL TOTAL RAINFALL 391

Location/Time 9:00 | 10:00| 11:00 | 12:00| 13:00] 14:00 | 15:00| 16:00| 17:00| 18:00 | 19:00| 20:00| 21:00 | 22:00| 23:00 | 0:00 | 1:00 | 2:00 | 3:00 | 4:00 | 5:00 | 6:00 | 7:00 | 8:00
MONTALBAN 23.81| 23.80| 23.86| 23.88| 23.87) 23.86| 23.85| 23.83| 23.85| 23.89| 23.94| 23.64| 24.77| 25.30| 25.31| 25.32| 25.20| 25.12| 25.03| 24.90| 24.82| 24.70| 24.62| 24.52
NANGKA 17.29] 17.21] 17.25| 17.78| 17.28] 17.25| 17.33| 17.41| 17.34| 17.34] 17.34| 17.86| 18.35| 18.98| 159.58| 19.82| 19.88| 15.87| 19.77| 19.60| 15.35| 19.18| 18.97| 18.74
sTO. NINO 14.46] 14.41] 14.38| 14.42| 14.44] 14.47| 14.46] 14.53| 14.55] 14.54] 14.54| 14.88| 15.26] 15.95| 16.30| 16.56] 16.72| 16.72| 16.93| 16.63| 16.48| 16.31| 16.13| 15.91
ROSARIO 1.5, 12.92] 12.91] 12.82| 12.95| 12.96] 13.01| 12.956] 12.99| 12.03| 12.98] 13.00| 13.08| 13.14| 13.48| 13.58| 13.77| 13.86| 13.95| 13.94] 13.91| 13.82| 13.75| 13.64| 13.55
ROSARIO LS.
NAPINDAN 1.5,
NAPINDAN L.5.
SAN JUAN 11.58] 11.68] 11.78| 11.81| 11.7811.86| 11.71| 11.57 | 11.60] 11.49 ] 11.34| 11.31| 12.03 | 13.03 | 13.22| 13.13 | 12.87 | 12.60|12.21|11.86|11.66|11.58| 11.57| 11.58
PANDACAN 11.65] 11.75] 11.82| 11.89| 11.86] 11.88 | 11.78| 11.61| 11.58] 11.45] 11.36| 11.36| 11.51 | 11.95| 12.05| 12.04 | 12.04 | 12.04|11.89|11.73|11.62[11.56| 11.58| 11.59
FORT SANTIAGO 11.54] 11.65] 11.73| 11.77| 11.74]11.62 | 11.50| 11.28| 11,12 | 11.00] 10.94| 10.95| 11.05 | 11.15| 11.27 | 11.30| 11.41 | 11.40|11.30|11.19|11.1511.14| 11.21|11.24
ANGONO 12.70| 12.70] 12.70| 12.69| 12.71] 12.69| 12.72| 12.70| 12.68| 12.72| 12.73]| 12.74| 12.73| 12.76| 12.73| 12.75] 12.79| 12.83| 12.82| 12.80] 12.81| 12.83| 12.84] 12.82
FLOODGATE OPERATION:  ALL GATES AT ROSARIO WEIR REMAINED OPEN.

"DATA GATHERED/MONITORED FROM ALL EFCOS PROJECT GAUGING STATIONS™"
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DATE: August 07, 2012

EFFECTIVE FLOOD CONTROL OPERATION SYSTEM (EFCOS PROJECT)

RAINFALL August 06, 2012 August 07, 2012

Location/Time 9:00 | 10:00| 11:00| 12:00 | 13:00| 14:00 | 15:00| 16:00] 17:00| 18:00| 19:00| 20:00| 21:00 | 22:00 | 23:00| 0:00 | 1:00 | 2:00 | 3:00 | 4:00 | 5:00 | 6:00 | 7:00 | 8:00 | TOTAL
BOS0O BOSO 1 0 2 2 0 1 1 2 5 10 10 14 5] 5 17 21 8 6 8 11 4 4 7 25 170
ARIES 0 0 4 4 0 1 o} 2 5 33 13 18 [ 3 16 22 3 5 5 13 6 13 8 39 231
MT. ORC 1 2 5 3 1 0 0 3 3 4 12 11 [ 4 1s 11 & 9 5 16 31 52 39 13 269
NANGKA 0 1 4 3 1 0 0 2 3 21 24 30 G 4 12 13 5 5 5 21 23 61 16 31 292

TOTAL 2 3 15 12 2 2 1 9 18 68 66 73 24 19 63 67 25 25 24 61 64 136 70 113 | 962

WATERLEVEL TOTAL RAINFALL 962

Location/Time 9:00 | 10:00] 11:00| 12:00 | 13:00| 14:00 | 15:00] 16:00] 17:00| 18:00| 19:00| 20:00| 21:00 | 22:00 | 23:00| 0:00 | 1:00 | 2:00 | 3:00 | 4:00 | 5:00 | 6:00 | 7:00 | 8:00
MONTALBAN 24.39] 24.29] 24.20| 24.17| 24.11] 24.06| 24.02| 23.97| 23.93| 23.93] 24.12| 24.47| 24.89| 25.12] 25.25| 25.46| 25.46| 25.63| 25.75| 25.72] 25.84| 26.19| 26.59| 26.87
NANGKA 18.51] 18.31| 18.14| 18.03| 17.94| 17.87| 17.82| 17.62| 17.58| 17.80] 18.46| 19.07| 19.26| 19.31} 192.50| 20.40| 20.22| 20.40| 20.48| 20.67| 20.95| 21.36| 21.67| 22.23
STO. NINO 15.71| 15.53| 15.40| 15.28| 15.19| 15.08| 14.98] 14.95| 14.96| 15.27] 15.67| 16.19| 16.32| 16.36] 16.52| 17.23| 17.06| 17.23| 17.32| 17.50] 17.76| 18.22] 18.47| 18.79
ROSARIO 1.5, 13.52] 13.52| 13.43] 13.39] 13.33] 13.32| 13.27] 13.51] 13.57| 13.96] 13.96| 13.88| 13.97| 13.86] 13.97| 14.21] 14.13| 14.21] 14.33| 14.48] 14.54| 14.81|] 14.94] 15.15
ROSARIO LS.
NAPINDAN J.5.
NAPINDAN L.5.
SAN JUAN 11.57] 11.60f 11.73| 11.87|11.89]| 11.84]11.84]11.84|11.81| 12.48] 12.94] 13.39] 13.57 | 13.60 | 13.65] 13.84| 13.76]13.62] 13.39]13.33] 13.43| 13.80] 14.04| 14.22
PANDACAN 11.60] 11.65| 11.75] 11.84| 11.87] 11.84 | 11.81 | 11.75| 11.70| 11.86| 12.01 | 12.22| 12.24 | 12.20 | 12.36| 12.52| 12.49|12.47|12.39|12.39|12.39| 12.50| 12.55| 12.67
FORT SANTIAGO 11.20] 11.44) 11.51] 11.61] 11.61] 11.56| 11.40| 11.31 | 11.15| 11.11 | 11.13 | 11.06| 11.06 | 11.15 | 11.25| 11.47| 11.54 | 11.45]11.43| 11.42| 11.41| 11.32 | 11.24| 11.35
ANGONO 12.81] 12.72] 12.81] 12.85| 12.85] 12.85| 12.85] 12.86| 12.88| 12.96] 12.839| 12.96| 12.91| 12.92] 13.01| 13.02| 13.04| 13.04] 13.13| 13.12] 13.17| 13.23] 13.21] 13.23
FLOODGATE OPERATION:  AS OF 09:35 PM ALL GATES AT ROSARIO WEIR OPEN.

"DATA GATHERED/MONITORED FROM ALL EFCOS PROJECT GAUGING STATIONS"
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DATE: August 08, 2012

EFFECTIVE FLOOD CONTROL OPERATION SYSTEM (EFCOS PROJECT)

RAINFALL August 07, 2012 August 08, 2012

Location/Time 9:00 | 10:00| 11:00| 12:00| 13:00] 14:00 | 15:00 | 16:00] 17:00] 18:00| 19:00| 20:00| 21:00 | 22:00 | 23:00] 0:00 | 1:00 | 2:00 | 3:00 | 4:00 | 5:00 | 6:00 | 7:00 | 8:00 | TOTAL
BOSO BOSO 10 5 2 15 7 9 5 g 19 14 6 2 22 3 1 18 26 14 9 3 1 9 2 9 219
ARIES 11 132 1 19 11 8 6 15 17 8 10 3 35 1 1 29 22 10 9 2 1 7 3 4 246
MT. ORC 21 47 8 46 7 3 1z 8 9 8 3 36 12 11 21 42 9 8 3 5 7 13 1 5 350
NANGKA 17 24 1 wkark | wkkr | kasr | seksr | wxkk | srrs | wran | wrrr | wrax | wwss el B B I [ I B I B R e .

TOTAL| 59 89 12 80 25 22 23 31 45 30 22 41 69 15 23 89 57 32 21 10 9 29 6 18 857

WATERLEVEL TOTAL RAINFALL 857

Location/Time 9:00 | 10:00 | 11:00| 12:00 | 13:00| 14:00 | 15:00| 16:00) 17:00| 18:00| 19:00 | 20:00| 21:00 | 22:00 | 23:00| 0:00 | 1:00 | 2:00 | 3:00 | 4:00 | 5:00 | 6:00 | 7:00 | 8:00
MONTALBAN 27.39| 27.40| 27.44| 27.28| 27.46| 27.65| 27.21| 27.01) 26.93| 26.85| 26.77| 26.68| 26.41| 27.10| 27.29| 27.32| 27.41| 27.34| 27.43| 27.03| 26.89] 26.78| 26.67| 26.51
NANGKA 22.36| 22.36| 22.36| *=* s e ok *kok £k *kk wxx *kk wxE wxE *kk wxE *kk *kk *kk *kk =xk ok Ek ok
STO. NIRO 19.20| 15.50| 13.74| 19.95| 20.11| 20.25| 20.32| 20.32| 20.20| 20.17| 20.00| 19.77| 12.83| 15.73| 13.70| 19.32| 20.00| 20.03| 20.20| 20.22| 20.17| 19.96| 19.86| 19.57
ROSARIO J.5. 15.42| 15.63| 15.80] 16.01] 16.09] 16.23| 16.28] 16.28] 16.44| 16.32| 16.22] 16.03] 16.07| 15.92] 15.96] 16.04| 16.16] 16.19] 16.27] 16.23] 16.21| 16.14] 16.04] 15.91
ROSARIO L.5.
NAPINDAN 1.5.
NAPINDAN L5,
SAN JUAN 14.35| 14.45| 14.50| 14.57| *** | 14.70| 14.78 | 14.76| 14.79 | 14.77 | 14.71| 14.59| *** 14.65 *** 114.63 | 14.78 | 14.04| 14.84| 14.73| 14.57| 14.40]| *** | 13.94
PANDACAN 12.68| 12.78| 12.80| 12.90] 12,94 12.93 | 12.96| 12.96) 12.99| 12.96| 12.91 | 12.88 | 12.99 | 12.92 | 12.91| 13.00| 13.04 | 13.06| 13.09] 13.06| 13.01| 13.00| 12.50]| 12.82
FORT SANTIAGO 11.48| 11.53| 11.58| 11.66| 11.56| 11.58 | 11.46| 11.46] 11.46| 11.35| 11.28 | 11.24| 11.28 | 11.38 | 11.50| 11.53 | 11.53 | 11.56| 11.61| 11.61| 11.61| 11.45]| 11.42]| 11.29
ANGONO 13.24] 13.27] 13.30] 13.32] 13.28] 13.30| 13.37] 13.37] 13.39] 13.40| 13.41] 13.45] 13.46] 13.49] 13.49] 13.51| 13.51] 13.52] 13.55] 13.57] 13.57| 13.61] 13.58] 13.59

FLOODGATE OPERATION:
NOTE: Nangka water level / Rainfall gauging station shutdown to avoid equipment damage @ 11:40 am

"DATA GATHERED/MONITORED FROM ALL EFCOS PROJECT GAUGING STATIONS™

ALL GATES AT ROSARIO WEIR REMAINED OPEN.
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No Name River/ ID | Operation Type Coordinate World Bank Study | Collected

Lake Lat Lon Source | From To From| To
1|Rosario JS *1 Marikina 00la |EFCOS Telemetry | 14.6000 | 121.0878 |*3 1994 2010 1994 2011
2[Rosario LS *2 Marikina 001b |EFCOS Telemetry | 14.6000 | 121.0878 |*3 1994 2007 1994 2011
3|Napindan JS *1 Pasig 002a |EFCOS Telemetry | 14.5572 | 121.0669 |*3 1994 2007 1994 2011
4|Napindan LS *2 Pasig 002b [EFCOS Telemetry [ 14.5572 | 121.0669 [*3 1994 2007] 1994| 2011
5|Nangka Marikina 005 |EFCOS Telemetry | 14.6753 | 121.1075 |*3 2003 2010{ 2002| 2011
6[San Juan SanJuan |007 |EFCOS Telemetry | 14.6097 | 121.0211 |*3 2003 2010 2002| 2011
7[Montalban Marikina 013 |EFCOS Telemetry | 14.7350 | 121.1275 |*3 1994 2010 1994| 2011
8|Sto. Nino Marikina 014 |EFCOS Telemetry | 14.6381 | 121.0931 |*3 1994 2010 1994| 2011
9[Pandacan Pasig 015 |EFCOS Telemetry | 14.5939 | 121.0111 |*3 1994 2010 1994| 2011
10|Fort Santiago Pasig 016 |EFCOS Telemetry [ 14.5969 | 120.9686 [*3 1994 2010] 1994 2011
11|Angono Lugna 017 |EFCOS Telemetry | 14.5000 | 120.9167 |*3 1994 2010 1994| 2011

Note: *1 Junction side
*2 Lake side

*3 Master Plan for Flood Management in Metro Manila and Surrounding Areas (World Bank)

Srouce: Prepared by Study Team
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Name of Typhoon / Occurence Data Casualties Affected Evacuated Cost of Damage (PhP)
Tropical Storm From To Dead | Injured | Missing [ Families Person | Families | Person [Infrastructure

Gloring 1993/07/23 1993/07/27 - - - 2,754 14,067 771 3,914

Rubing 1993/08/16]  1993/08/19 - - - 2,355 14,130 - -

Kadiang 1993/09/30]  1993/10/07 - - - 1,556 6,585 - -

Monang 1993/12/03|  1993/12/06 1 1 - 4,441 22,418 419 3,596 16,230,000
Katring 1994/10/18|  1994/10/21 22 40 4 13,919 62,797 - - 22,762,000
Mameng 1995/09/27|  1995/10/02 - - - - - - -

Rosing 1995/10/30]  1995/11/04 21 253 7| 109,254 519,030 - - 71,370,000
Gloring 1996/07/14|  1996/07/14 3 3 1 2,395 11,482 - -

Huaning 1996/07/27| 1996/07/31 3 - - - - - -

Bining 1997/05/24|  1997/05/26 20 4 2 40,671 203,045 1,000 50,000 2,850,000
Huling 1997/07/30]  1997/08/07 1 - - - - - - 1,100,000
Ibiang and Miling 1997/08/15|  1997/08/20 19 - - 78,953 449,027 18,368 | 104,968 6,600,000

Source: The Preparatory Study for Pasig-Marikina River Channel Improvement Project (Phase i), 2011, DPWH, JICA
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Annex T 3.6 2000-2009 4E D~ =5 B EREIZ 33T B Ptk B =&

Year Typhoon No. Affected Casualties No. Evacuated Total Damage
Family Persons |Dead Injured Missing  |Family Persons (mil. Peso)
Seniang 14,818 77,899 3 N.A. N.A. N.A. N.A. N.A.
2000 |Reming 3,691 19,371 7 N.A. N.A. 1,002 6,026 N.A.
Juan 1,204 6,020 3 0 0 0 0 N.A.
2003 Chedeng 2,227 11,144 0 0 0 3 0 N.A.
Onyok 145 721 1 1 0 145 721 N.A.
Winnie 5,873 27,284 1 0 0 0 0 N.A.
2004 Florita 244 1,220 1 0 0 0 0 N.A.
Glenda 24,209 | 121,118 0 0 0 693 3,538 N.A.
Milenyo 5,778 24,040 8 48 0 5,649 24,044 N.A.
2007 Chedeng and Dodong 1,544 7,317 0 0 0 1,235 5,772 N.A.
Egay 7,304 28,481 0 0 0 1,613 6,269 N.A.
2009 |Ondoy 172,287 | 864,668 238 178 0 56,654 [ 283,334 1,128
Source: The Preparatory Study for Pasig-Marikina River Channel Improvement Project (Phase lIl), 2011, DPWH, JICA
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Annex T 3.7 Sto. Nino Hit 5 DAEF KK, E08%

Year L:\\//;t?é) Day Source Year Lg/\\//;t((er;) Day Source
1958 14.78 10-Sep BRS 1984 N/A

1959 17.72 17-Nov BRS 1985 N/A

1960 18.06 14-Aug BRS 1986 20.92 *1
1961 16.82 22-Sep BRS 1987 N/A

1962 17.10 20-Jul BRS 1988 N/A

1963 16.19 28-Jun BRS 1989 N/A

1964 17.45 30-Jun BRS 1990 N/A

1965 15.48 24-Jun BRS 1991 N/A

1966 19.40 21-Nov BRS 1992 N/A

1967 18.20 8-Jun BRS 1993 N/A

1968 16.68 29-Aug BRS 1994 16.33 25-Jul EFCOS
1969 14.65 6-Aug BRS 1995 18.40 1-Oct EFCOS
1970 N/A 1996 16.08 31-Oct | EFCOS
1971 N/A 1997 17.16 19-Aug | EFCOS
1972 18.05 1-Aug BRS 1998 18.41 23-Oct | EFCOS
1973 13.95 8-Oct BRS 1999 18.30 3-Aug EFCOS
1974 13.98 20-Jul BRS 2000 19.02 3-Nov EFCOS
1975 13.70 10-Aug BRS 2001 16.31 17-Aug | EFCOS
1976 15.82 14-Sep BRS 2002 17.94 8-Jul EFCOS
1977 19.44 14-Nov BRS 2003 17.76 28-May | EFCOS
1978 N/A 2004 19.08 30-Nov | EFCOS
1979 N/A 2005 16.03 16-Sep | EFCOS
1980 N/A 2006 16.37 25-Jul EFCOS
1981 N/A 2007 16.90 29-Sep | EFCOS
1982 N/A 2008 16.74 25-Sep | EFCOS
1983 N/A 2009 22.16 26-Sep | EFCOS

*1 Detailed Engineering Desing of Pasig-Marikina River Channel Improvement

Project, DPWH, 2002
Source: Master Plan for Flood Management in Metro Manila and Surrounding Areas,
Final Draft Master Plan Report, March 2012, World Bank
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Legend:

Fully available
Partly available
Not available

Srouce: Prepared by Study Team

Data InlOut‘ of | In/Out of Number »
No Name Type Sto. Nino | Whole of Years Selection
Basin Basin
1 |Port Area Daily Out Out 61|Selected
2 |Tayabas Quezon Daily Out Oout
|_3 |Sangley Paint Cavite Daily Out Out
4 |NAIA Daily Out Out Selected
| 5 |Scienec Garden Daily Out In Selected
6 _|Ambulong Batangas Daily Out Out
| 7 |Tanay (Radar) Daily Out Out Selected
8 [Infanta Daily Out Out 61]
9 |Barrio Maitim Amadeo Cavite Daily Out Out 22)
10 |Mabolo Elem Sch. Bacoor Cavite Daily Out Out 0f
11 |San Pedro, Laguna Daily Out Out 23
| 12 |Sta Cruz Laguna Daily Out Out 49|
13 |Boso-Boso Antipolo Rizal Daily In In 35|Selected
14 [Sitio Tabak Montalban Rizal Daily In In 21[Selected
15 |Macasipac, Sta. Maria, Laguna Daily Out Out 14
16 |Tagaytay Daily Out Out 18
| 17 |Bagumbayan Taguig MM Daily Out Out 0]
18 |NPP Research Bu.of Prison Muntinlupa Daily Out Out 25|
| 19 |Pasig Elem. Sch. Pasig MM Daily Out Out 34|Selected
| 20 |Tipas Taguig MM Daily Out Out 22|Selected
21 [Polo, Valenzuela, M.M. Daily Out Out 0|
22 [Bureau of Soil, Cuyambay, Tanay, Rizal Daily Out Out 10[Selected
23 |NAS, UPLB, Los Banos Daily Out Out 34
| 24 |Pakil, Laguna Daily Out Out 18
25 |Umiray Daily Out Out 12]
26 [La Mesa Daily Out Out 3]
27 |Angat Dam Daily Out Out 51|Selected
[ 28 |Matulid Daly | oOut Out 24
29 |Science Garden Hourl Out In 8|Selected
| 30 |Napindan Hourl Out In 6|Selected
31 [Mt.Campana Hourl In In Selected
| 32 |Aries Hourl In In Selected
| 33 |Nangka Hourl In In Selected
34 |BosoBoso Hourl In In Selected
35 |Mt.Oro Hourly In In Selected
36 _[Sulipan Hourl Out Out Selected
Ipo Dam Hourl Out Out Selected
38 [San Rafael Hourl Out Out 28|Selected
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Daily Rainfall
Extreme Rainfall

Date of Extreme Rainfall Number of _[Number of

Year 1st 2nd 3rd 4th 5th 1st 2nd 3rd 4th 5th Samples Days in a Year
1994 108.5] 90.5 88.5 75.0 73.5) 1994/6/22] 1994/7/25| 1994/7/24] 1994/10/21 1994/8/2 364 365
1995 166.0| 106.0| 87.0 84.0 74.5 1995/9/30] 1995/7/28| 1995/8/29 1995/11/2] 1995/7/21] 365 365
1996 120.5] 89.0| 82.0] 69.5} 57.5] 1996/10/30 1996/9/9 1996/9/16 1996/7/25| 1996/7/28| 366 366
1997, 170.0] 161.5] 112.5] 88.5 70.0 1997/8/18] 1997/5/26 1997/5/25 1997/8/19] 1997/8/4 365 SGﬂ
1998 234.0] 144.0] 124.0] 78.5 74.5 1998/10/22) 1998/9/18| 1998/10/23 1998/9/17] 1998/12/27 362 365|
1999 61.5] 55.0 53.0 41.0] 33.5 1999/5/9] 1999/3/8 1999/3/30] 1999/4/13] 1999/5/13 151 3@
2000 178.0) 153.0] 149.0] 143.5] 142.0] 2000/7/7, 2000/7/5 2000/11/2] 2000/5/18| 2000/10/28 366 366
2001 127.5] 118.0] 91.5 87.0 76.0 2001/8/17| 2001/7/19 2001/7/18| 2001/5/10] 2001/8/23 365 365
2002 156.5] 145.0] 126.5] 93.0 79.0 2002/7/7] 2002/7/6| 2002/7/12] 2002/8/13] 2002/7/5 365 365
2003 170.4 130.0] 121.0] 120.11 71.9] 2003/5/27| 2003/9/2 2003/5/26} 2003/5/28| 2003/9/28, 365 365
2004 172.1] 130.9] 119.1] 73.4 63.3 2004/11/29 2004/8/24| 2004/8/25 2004/12/2| 2004/8/14 366 366
2005 111.0] 96.0f 59.7 55.9 53.9 2005/9/15] 2005/10/27 2005/7/5) 2005/6/4 2005/8/5 363 365
2006 105.7] 82.4f 66.4 64.1) 58.4 2006/7/23] 2006/7/24 2006/9/27] 2006/7/25| 2006/9/9] 365 365
2007 132.1] 103.1] 85.1] 67.11 64.6} 2007/8/7 2007/8/17, 2007/8/8] 2007/5/29) 2007/8/6 365 36ﬂ
2008 176.2] 95.0f 78.6 75.4 73.6) 2008/10/27, 2008/6/22] 2008/8/20) 2008/9/25| 2008/9/24 366 366|
2009 319.6] 117.6] 75.6 72.4 61.4 2009/9/26 2009/9/25| 2009/7/17] 2009/5/7] 2009/10/2] 365 3@
2010 67.3 61.0| 58.0] 53.7} 50.0} 2010/10/18] 2010/8/26 2010/9/2] 2010/8/5) 2010/9/1 365 365
2011 152.0] 141.3] 115.8] 101.5] 80.3) 2011/6/24] 2011/9/27| 2011/6/23] 2011/9/26 2011/11/5 365 365
2012] 271.7] 240.5] 181.3] 116.3] 112.0] 2012/8/7 2012/8/6 2012/8/8 2012/7/27| 2012/9/15| 274 366

Hourly Rainfall

Extreme Rainfall Date of Extreme Rainfall Number of _[Number of

Year 1st 2nd 3rd 4th 5th 1st 2nd 3rd 4th 5th Samples Hours in a Year
1994 28.5 25.0] 24.5) 23.5) 20.0} 1994/7/25 13:00 1994/7/25 12:00 1994/8/30 15:00 1994/6/23 5:00) 1994/5/7 16:00 873 8760}
1995 35.0 34.0f 34.0 33.5 33.0 1995/10/1 3:00) 1995/8/16 14:00 1995/8/20 20:00 1995/7/25 16:00 1995/7/9 17:00 8760 8760
1996 30.0 29.5 275 27.5 25.5 1996/9/9 15:00] 1996/10/14 20:00 1996/7/29 8:00 1996/8/27 16:00} 1996/5/11 16:00 8784 8784
1997] 42.0] 32.5] 29.5] 26.0} 25.5] 1997/6/16 17:00 1997/9/30 16:00 1997/9/1 18:00| 1997/6/12 16:00 1997/8/18 18:00 8760 8760
1998 29.5] 25.0f 24.0 21.5 21.5 1998/10/22 18:00) 1998/6/17 18:00 1998/6/4 16:00) 1998/10/22 21:00 1998/12/16 14:00 8688 8760
1999 27.5] 26.5 215 19.5} 17.5 1999/3/9 8:00 1999/3/31 8:00 1999/4/13 15:00 1999/5/9 18:00| 1999/5/9 21:00 3624 8760
2000 65.0) 47.0] 375 37.0 36.0 2000/8/2 18:00 2000/11/3 8:00 2000/5/18 12:00 2000/5/7 17:00] 2000/5/18 6:00 8784 8784
2001 45.0] 39.0] 35.0] 34.5) 33.5] 2001/7/19 19:00 2001/5/10 16:00 2001/7/19 20:00 2001/7/18 19:00 2001/6/9 15:00 8760 8760
2002 53.5] 36.5 315 29.5 26.0 2002/8/13 1100 2002/8/9 21:00 2002/9/22 20:00} 2002/10/9 15:00 2002/8/30 20:00 8760 8760
2003 26.9] 22.4 22.1 21.1 19.7| 2003/5/27 13:00 2003/8/16 17:00] 2003/9/28 15:00 2003/9/3 6:00 2003/5/28 8:00 8760 8760
2004 40.6| 29.6] 27.9] 26.4) 26.11 2004/11/29 2100 2004/11/29 22:00 2004/8/16 0:00 2004/11/29 20:00 2004/8/14 22:00| 8784 8784
2005 25.1] 24.6 20.0 19.9] 19.6) 2005/5/17 19:00} 2005/6/23 21:00| 2005/9/16 15:00 2005/10/8 14:00 2005/6/4 18:00 8721 8760
2006 24.6) 22.4 22.1 19.3] 19.3 2006/9/9 21:00 2006/6/10 9:00 2006/7/25 15:00) 2006/9/28 7:00| 2006/10/2 19:00| 8760 8760
2007 26.7| 257 18.7] 18.4] 16.6) 2007/5/29 20:00| 2007/5/29 19:00] 2007/8/8 7:00] 2007/8/15 9:00] 8760 8760
2008 50.0) 36.2 30.5 28.4 28.0 2008/10/28 6:00} 2008/10/28 7:00 2008/7/16 9:00 2008/10/28 8:00} 2008/9/24 23:00| 8784 8784
2009 70.0 59.6 57.6 35.6 25.8) 2009/9/26 1100} 2009/9/26 12:00| 2009/9/26 10:00 2009/9/26 13:00} 2009/9/7 1:00| 8760 8760
2010 24.3] 19.3] 19.3] 18.5} 18.5 2010/9/7 18:00 2010/9/1 19:00 2010/8/1 16:00 2010/4/29 21:00 2010/8/8 16:00 8760 8760
2011 32.8 255 21.3 20.5) 19.8 2011/10/8 2:00| 2011/7/27 9:00 2011/8/2 7:00} 2011/8/1 16:00 2011/6/24 20:00| 8760 8760
2012 413 37.8 34.0 31.5 29.7] 2012/7/28 20:00] 2012/6/25 14:00) 2012/8/7 6:00} 2012/7/13 19:00] 2012/8/8 0:00| 6576 8784

Daily Water Level (Maximum in 24-hour)

Extreme Water Level Date of Extreme Water Level Number of  |Number of |

Year st 2nd 3rd 4th 5th st 2nd 3rd 4th 5th Samples Days in a Year
1994 16.3 15.9 15.9 15.5} 15.2} 1994/7/25 1994/10/21 1994/8/2) 1994/6/23] 1994/7/24] 365 365
1995 18.4 17.9] 16.2] 15.7] 15.6] 1995/10/1] 1995/9/30| 1995/11/3] 1995/9/4 1995/8/30| 365 365
1996 16.1] 15.3] 15.0] 14.9] 14.9 1996/10/31 1996/10/30 1996/9/16 1996/9/20] 1996/8/2 366 366'
1997| 21.5] 17.2] 17.1] 15.7} 15.1] 1997/4/4] 1997/8/18, 1997/8/19 1997/5/26 1997/8/20 365 365
1998 18.4 18.1] 17.0| 17.0} 15.9 1998/10/23 1998/10/22 1998/9/19 1998/9/18 1998/10/24 365 365
1999 18.3] 17.7] 17.7] 17.6} 17.5 1999/8/3 1999/8/2 1999/10/17| 1999/10/16) 1999/8/1 365 365
2000 19.0 18.1] 18.0| 17.9] 17.7| 2000/11/3] 2000/7/5] 2000/10/28| 2000/7/7] 2000/10/29 366 366
2001 16.3 16.0f 16.0 15.3] 14.7] 2001/8/17] 2001/7/19 2001/8/23] 2001/8/18| 2001/7/18, 365 3@
2002 17.9] 17.7] 17.2] 17.0} 16.8 2002/7/7 2002/7/12] 2002/7/13] 2002/8/13] 2002/7/8 365 365
2003 17.8| 16.3] 15.7| 15.4} 15.3 2003/5/28| 2003/9/2 2003/5/27| 2003/9/28| 2003/5/29| 365 365
2004 19.1 18.0f 17.1 16.8] 16.3] 2004/11/29 2004/8/25| 2004/12/2] 2004/8/26 2004/11/30 366 366
2005 16.0) 15.7] 14.9] 14.8] 14.7] 2005/9/15] 2005/9/16| 2005/8/12] 2005/7/5[ 2005/9/4] 365 365
2006 16.4 15.8] 15.5] 15.2} 14.8 2006/7/25] 2006/9/28| 2006/7/24] 2006/7/2ﬂ 2006/7/23 365 365
2007 16.9] 16.5] 15.5] 15.5} 14.8 2007/9/29] 2007/8/8| 2007/8/7] 2007/8/18 2007/8/9] 365 365
2008| 16.7 15.8 15.0 14.8] 14.7] 2008/9/25] 2008/6/22] 2008/9/26 2008/9/24] 2008/8/20 366 ?@‘
2009 22.2| 17.9] 17.1] 17.0} 16.9 2009/9/26 2009/8/4] 2009/9/25 2009/7/17| 2009/7/16 223 365
2010 22.9| 14.6| 14.4 14.3] 14.1] 2010/11/26 2010/11/9] 2010/9/2] 2010/11/10 2010/10/27, 96 365
2011] 22.8] 19.1] 18.3] 17.2] 16.6) 2011/12/21] 2011/9/27, 2011/6/24] 2011/6/25] 2011/9/28 343 365
2012] 20.4] 20.3 19.8] 18.8] 17.3 2012/8/8 2012/8/7 2012/8/9) 2012/8/8) ZOlZBllﬁ 244 366]

Srouce: Prepared by Study Team
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Time Type of Station | Name of Station | Orginal Data | Fixed Data
2008/10/27 Rainfall Aries 881 Error
2004/05/18 18:00:00 |Rainfall Sulipan 985 Error
1995/01/01 11:00:00 |Water Level Sto. Nino 11..44 11.44
1995/04/23 05:00:00 |Water Level Sto. Nino 10..74 10.74
1995/10/03 11:00:00 |Water Level Sto. Nino 13..09 13.09
1995/12/03 21:00:00 [Water Level Sto. Nino 13..07 13.07
1996/01/02 14:00:00 [Water Level Sto. Nino 12..65 12.65
1996/05/13 20:00:00 |Water Level Sto. Nino 11..29 11.29
1997/04/04 11:00:00 [Water Level Sto. Nino 21.54 Error
1997/04/26 23:00:00 |Water Level Sto. Nino 11..00 11
1998/08/09 21:00:00 |Water Level Sto. Nino 12..48 12.48
2000/07/27 07:00:00 |Water Level Sto. Nino 13.15. 13.15
2001/07/15 06:00:00 [Water Level Sto. Nino 12..08 12.08
2001/10/05 01:00:00 [Water Level Sto. Nino 12..43 12.43
2005/10/24 12:00:00 [Water Level Sto. Nino 12.02. 12.02
2005/11/23 18:00:00 [Water Level Sto. Nino 12.02. 12.02
2007/01/01 20:00:00 [Water Level Sto. Nino 11..83 11.83
2008/09/30 13:00:00 [Water Level Sto. Nino 12..26 12.26
2009/07/29 08:00:00 [Water Level Sto. Nino 13.48. 13.48
2009/08/05 02:00:00 [Water Level Sto. Nino 17.91 Error
2010/11/26 16:00:00 [Water Level Sto. Nino 22.92 Error
2011/12/21 17:00:00 [Water Level Sto. Nino 22.83 Error
2012/01/06 06:00:00 [Water Level Sto. Nino 12.4812.48 12.48
2012/01/26 19:00:00 [Water Level Sto. Nino 12..14 12.14
2012/08/30 02:00:00 [Water Level Sto. Nino 13..82 13.82
Srouce: Prepared by Study Team
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Time Rainfall Water Level
Peak [mm] Duration [hour] Available Station Peak
No From To Total Fully Partly Record at Sto. Nino
[mm] 1 hour 6 hour 12 hour | 24 hour |>=1.0mm | >=5mm . . WL. [m] Time :
Available | Availble

1] 1994/05/07 16:00 1994/05/07 17:00 225 20.0 225 225 225 2 1] 2 11.06 | 1994/05/08 02:00|Fully Available

2 1994/06/22 12:00 1994/06/23 16:00 149.5 235 74.0 119.5 143.5 29 11 2 15.51 [ 1994/06/23 17:00(Fully Available

3 1994/07/23 10:00 1994/07/25 16:00 214.0 28.5 73.0 100.5 143.0 55 6 2 16.33 | 1994/07/25 18:00|Fully Available

4 1994/08/01 21:00 1994/08/03 00:00 104.5 9.5 46.5 78.0 98.5 28 11 2 15.86 | 1994/08/02 22:00|Fully Available

5 1994/08/30 15:00 1994/08/30 16:00 285 245 28.5 28.5 28.5 2 1] 2 13.01 [ 1994/08/30 09:00|Fully Available

6 1994/10/20 19:00 1994/10/22 13:00 102.5 16.0 54.0 63.5 76.0 43 4 2 15.89 | 1994/10/21 18:00|Fully Available

7 1995/07/09 17:00 1995/07/09 19:00 50.0 33.0 50.0 50.0 50.0 3 2 2 12.82 | 1995/07/10 03:00|Fully Available

8 1995/07/21 16:00 1995/07/22 02:00 735 20.5 65.5 735 735 11 4 2 13.30 | 1995/07/21 21:00|Fully Available

9 1995/07/25 15:00 1995/07/25 17:00 43.0 33.5 43.0 43.0 43.0 3 2 2 13.17 | 1995/07/25 23:00|Fully Available
10, 1995/07/28 15:00 1995/07/29 04:00 105.5 26.5 70.0 103.5 105.5 14 9 2 15.22 | 1995/07/29 05:00|Fully Available
11 1995/08/16 13:00 1995/08/16 17:00 44.0 34.0 44.0 44.0 44.0 5 1] 1] 12.30 | 1995/08/16 16:00|Fully Available
12, 1995/08/20 18:00 1995/08/20 21:00 67.0 34.0 67.0 67.0 67.0 4 3 1] 14.55 | 1995/08/21 04:00|Fully Available
13 1995/08/29 10:00 1995/08/30 15:00 124.0 15.0 52.0 76.0 121.0 30 3 1] 15.62 | 1995/08/30 18:00|Fully Available
14 1995/09/03 13:00 1995/09/04 09:00 62.0 13.0 42.0 53.0 62.0 21 4 2 15.71 [ 1995/09/04 11:00|Fully Available
15 1995/09/29 23:00 1995/10/01 17:00 187.0 35.0 110.0 137.0 170.0 43 27 1 1 18.40 | 1995/10/01 10:00|Fully Available
16, 1995/11/02 18:00 1995/11/03 19:00 107.0 21.0 77.0 95.0 106.0 26 7 1] 16.18 | 1995/11/03 17:00|Fully Available
17, 1996/05/11 15:00 1996/05/11 16:00 27.0 25.5 27.0 27.0 27.0 2 1] 2 11.54 | 1996/05/11 19:00(Fully Available
18, 1996/07/24 10:00 1996/07/26 19:00 165.0 135 39.5 59.5 103.0 58 19 2 14.88 | 1996/07/26 22:00|Fully Available
19 1996/07/29 01:00 1996/07/29 16:00 775 275 52.0 76.0 775 16 9 2 14.69 | 1996/07/29 22:00|Fully Available
20 1996/08/01 20:00 1996/08/02 12:00 76.0 10.5 40.5 725 76.0 17 10, 2 14.89 | 1996/08/02 10:00|Fully Available
21 1996/08/27 16:00 1996/08/27 17:00 46.5 275 46.5 46.5 46.5 2 2 2 12.81 | 1996/08/27 22:00|Fully Available
22 1996/09/09 14:00 1996/09/10 12:00 92.0 30.0 78.0 84.0 92.0 23 3 2 14.12 | 1996/09/09 19:00|Fully Available
23 1996/09/16 08:00 1996/09/17 09:00 90.5 13.5 51.0 58.0 86.0 26 5 2 15.04 [ 1996/09/16 23:00|Fully Available
24 1996/09/20 03:00 1996/09/20 19:00 52.0 19.0 45.5 48.0 52.0 17 3 2 14.90 [ 1996/09/21 01:00|Fully Available
25 1996/10/14 20:00 1996/10/14 21:00 33.0 29.5 33.0 33.0 33.0 2 1] 2 13.09 | 1996/10/14 23:00|Fully Available
26 1996/10/30 14:00 1996/10/31 23:00 136.5 14.5 59.5 101.0 130.0 34 19 2 16.08 | 1996/10/31 13:00|Fully Available
27| 12.54 | 1997/04/04 10:00|Partly Available
28 1997/05/24 12:00 1997/05/26 23:00 330.0 23.0 113.0 183.5 228.0 60 19 2 15.72 | 1997/05/26 18:00|Fully Available
29 1997/06/12 16:00 1997/06/12 17:00 27.0 26.0 27.0 27.0 27.0 2 1] 2 12.76 | 1997/06/12 09:00|Fully Available
30 1997/06/16 16:00 1997/06/16 18:00 44.5 42.0 44.5 44.5 445 3 1] 2 12.56 | 1997/06/16 09:00(Fully Available
31 1997/08/04 11:00 1997/08/04 21:00 67.0 13.0 61.5 67.0 67.0 11 6 2 14.86 | 1997/08/04 20:00|Fully Available
32 1997/08/18 04:00 1997/08/20 16:00 276.0 25.5 74.0 138.0 211.0 61 28 2 17.16 | 1997/08/19 08:00|Fully Available
33 1997/09/01 12:00 1997/09/01 19:00 475 29.5 41.0 475 475 8 7 2 13.52 | 1997/09/02 00:00|Fully Available
34 1997/09/30 15:00 1997/09/30 17:00 52.0 325 52.0 52.0 52.0 3 2 2 13.28 | 1997/09/30 23:00|Fully Available
35 1998/06/04 15:00 1998/06/04 18:00 36.5 24.0 36.5 36.5 36.5 4 2 2 11.04 | 1998/06/05 04:00|Fully Available
36 1998/06/17 16:00 1998/06/17 19:00 39.5 25.0 39.5 39.5 39.5 4 2 2 11.45| 1998/06/17 23:00|Fully Available
37 1998/09/16 09:00 1998/09/19 11:00 284.5 175 65.0 96.5 145.5 75 14 2 17.02 | 1998/09/19 10:00(Fully Available
38 1998/10/21 15:00 1998/10/24 04:00 3745 29.5 112.0 165.0 274.5 62 34 2 18.41 | 1998/10/23 21:00|Fully Available
39 1998/12/16 12:00 1998/12/16 15:00 45.0 215 45.0 45.0 45.0 4 3 2 14.28 | 1998/12/16 22:00|Fully Available
40 1998/12/27 20:00 1998/12/28 14:00 99.0 125 49.5 735 99.0 19 18, 2 14.62 | 1998/12/28 15:00|Fully Available
41 1999/03/09 08:00 1999/03/09 08:00 27.5 275 275 275 275 1] 1] 2 12.24 | 1999/03/08 17:00(Fully Available
42 1999/03/30 16:00 1999/03/31 14:00 60.5 26.5 35.0 46.0 60.5 23 1] 2 11.69 | 1999/03/31 11:00|Fully Available
43 1999/04/13 15:00 1999/04/13 20:00 39.5 215 39.5 39.5 39.5 6 2 2 12.04 | 1999/04/13 17:00|Fully Available
44 1999/05/09 17:00 1999/05/10 02:00 61.5 19.5 58.0 61.5 61.5 10, 6 2 11.59 | 1999/05/10 08:00|Fully Available
45 1999/05/13 18:00 1999/05/13 19:00 32.0 16.5 32.0 32.0 32.0 2 2 2 13.61 | 1999/05/13 21:00|Fully Available
46 18.30 | 1999/08/03 11:00|Fully Available
47| 17.67 | 1999/10/17 09:00|Fully Available
48 2000/05/07 16:00 2000/05/07 22:00 45.5 37.0 44.0 45.5 45.5 7 1] 2 12.12 | 2000/05/07 22:00|Fully Available
49 2000/05/17 11:00 2000/05/19 03:00 263.0 375 99.0 197.0 247.0 41 21 2 16.81 [ 2000/05/18 20:00(Fully Available
50 2000/07/03 03:00 2000/07/09 13:00 688.0 235 95.0 133.5 182.5 155 47 2 18.10 | 2000/07/06 02:00|Fully Available
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Time Rainfall Water Level
Peak [mm] Duration [hour] Available Station Peak
No From To Total Fully Partly Record at Sto. Nino
[mm] 1 hour 6 hour | 12hour [ 24 hour [>=1.0mm [ >=5mm ) . WL. [m] Time '
Available | Availble
51 2000/08/02 18:00 2000/08/03 01:00 79.0 65.0 78.0 79.0 79.0 8 2 1 13.89| 2000/08/02 22:00|Fully Available
52 2000/10/27 23:00 2000/10/29 16:00 187.0 17.5 61.0 101.0 149.5 42 13 2 17.95| 2000/10/29 07:00[Fully Available
53 2000/11/02 21:00 2000/11/03 12:00 178.5 47.0 118.0 164.0 178.5 16 14 2 19.02 | 2000/11/03 13:00|Fully Available
54 2001/05/09 11:00 2001/05/11 10:00 143.5 39.0 73.0 81.0 112.0 48 3 2 13.34| 2001/05/10 22:00|Fully Available
55| 2001/06/09 14:00 2001/06/09 15:00 47.5 33.5 475 475 47.5 2 2 2 11.50 | 2001/06/09 21:00|Fully Available
56 2001/07/18 15:00 2001/07/19 00:00 91.0 34.5 86.0 91.0 91.0 10 6 2 14.66 | 2001/07/19 04:00|Fully Available
57 2001/07/19 17:00 2001/07/19 23:00 117.0 45.0 115.5 117.0 117.0 7 5 2 15.99 | 2001/07/19 22:00|Fully Available
58| 2001/08/15 12:00 2001/08/18 23:00 256.5 23.0 71.0 94.5 136.0 84 15 2 16.31| 2001/08/17 23:00|Fully Available
59| 2001/08/23 00:00 2001/08/23 16:00 114.5 22.0 87.0 107.0 114.5 17 9 2 15.99 | 2001/08/23 18:00|Fully Available
60 2002/07/05 14:00 2002/07/09 03:00 4235 235 64.5 112.5 182.0 86 20 2 17.94| 2002/07/08 00:00|Fully Available
61 2002/07/11 17:00 2002/07/15 12:00 234.0 23.0 63.0 106.0 140.0 92 13 2 17.74| 2002/07/13 04:00|Fully Available
62 2002/07/20 04:00 2002/07/22 15:00 130.0 9.5 315 51.5 79.5 60 3 2 16.16 | 2002/07/21 06:00|Fully Available
63 2002/08/09 20:00 2002/08/10 00:00 59.0 36.5 59.0 59.0 59.0 5 3 2 14.92| 2002/08/10 03:00(Fully Available
64 2002/08/13 00:00 2002/08/13 13:00 104.5 53.5 95.0 102.5 104.5 14 3 2 16.98 | 2002/08/13 17:00|Fully Available
65| 2002/08/30 19:00 2002/08/30 23:00 42.5 26.0 42.5 42.5 42.5 5 2 2 13.85| 2002/08/30 23:00|Fully Available
66 2002/09/22 18:00 2002/09/22 22:00 58.5 315 58.5 58.5 58.5 5 4 2 14.98 | 2002/09/23 02:00|Fully Available
67 2002/10/09 14:00 2002/10/09 16:00 37.0 29.5 37.0 37.0 37.0 3 1 2 13.38 | 2002/10/08 21:00|Fully Available
68| 2003/05/25 23:00 2003/05/29 07:00 420.3 26.9 73.0 110.3 182.0 81 30 7 17.76 | 2003/05/29 00:00|Fully Available
69 2003/08/16 16:00 2003/08/16 21:00 45.4 22.4 45.4 45.4 45.4 6 3 7 14.25| 2003/08/17 00:00(Fully Available
70 2003/09/02 05:00 2003/09/03 09:00 171.6 21.1 55.7 105.6 140.7 29 27 7 16.31| 2003/09/02 23:00|Fully Available
71 2003/09/28 14:00 2003/09/28 22:00 70.0 22.1 62.1 70.0 70.0 9 6 7 15.35| 2003/09/28 20:00|Fully Available
72 2004/08/14 20:00 2004/08/15 01:00 61.7 26.1 61.7 61.7 61.7 6 2 7 14.96 | 2004/08/15 02:00|Fully Available
73 2004/08/15 16:00 2004/08/16 01:00 50.7 27.9 39.9 50.7 50.7 10, 2 7 15.01 | 2004/08/16 02:00|Fully Available
74 2004/08/24 20:00 2004/08/27 01:00 2844 26.0 129.7 180.0 214.0 54 15 7 18.02 | 2004/08/25 14:00|Fully Available
75| 2004/11/29 10:00 2004/11/30 01:00 171.4 40.6 134.6 165.6 171.4 16 9 7 19.08 | 2004/11/30 02:00|Fully Available
76| 2004/12/02 14:00 2004/12/03 09:00 74.4 8.3 373 57.9 74.4 20| 8 7 17.07 | 2004/12/03 04:00|Fully Available
77 2005/05/17 18:00 2005/05/17 19:00 29.3 25.1 29.3 29.3 29.3 2 1 7 11.55| 2005/05/18 04:00|Fully Available
78| 2005/06/04 16:00 2005/06/04 22:00 52.0 19.6 50.3 52.0 52.0 7 3 7 12.71| 2005/06/04 20:00|Fully Available
79| 2005/06/23 19:00 2005/06/24 03:00 48.7 24.6 45.6 48.7 48.7 9 3 7 14.65| 2005/06/23 23:00|Fully Available
80| 2005/07/05 00:00 2005/07/05 20:00 82.1 13.3 49.0 63.7 82.1 21 14 7 14.78 | 2005/07/05 19:00|Fully Available
81 2005/08/04 16:00 2005/08/06 10:00 94.3 9.4 27.3 47.6 78.0 43 18 7 14.48 | 2005/08/06 02:00|Fully Available
82 2005/08/11 12:00 2005/08/12 19:00 79.0 74 27.0 39.9 64.3 32 5 7 14.88 | 2005/08/13 00:00|Fully Available
83 2005/09/03 11:00 2005/09/03 21:00 434 18.4 39.9 43.4 434 11 2 7 14.37| 2005/09/03 22:00|Partly Available
84 2005/09/04 18:00 2005/09/04 21:00 28.6 12.0 28.6 28.6 28.6 4 2 7 14.67 | 2005/09/04 22:00|Partly Available
85 2005/09/14 17:00 2005/09/16 19:00 190.4 20.0 53.0 70.6 124.2 51 14 5 2 16.03 | 2005/09/16 03:00|Partly Available
86 2005/10/07 19:00 2005/10/08 00:00 21.7 14.4 21.7 21.7 21.7 6) 1 7 13.27 | 2005/10/07 23:00|Partly Available
87 2005/10/08 13:00 2005/10/08 19:00 33.1 19.9 31.3 33.1 33.1 7 2 7 14.30 | 2005/10/08 16:00|Partly Available
88 2005/10/27 06:00 2005/10/28 11:00 110.0 8.9 43.6 63.3 100.4 30, 16 7 14.08 | 2005/10/28 05:00|Partly Available
89| 2006/06/10 09:00 2006/06/10 12:00 28.0 22.4 28.0 28.0 28.0 4 4 7 11.34| 2006/06/10 11:00|Fully Available
90| 2006/07/23 03:00 2006/07/25 21:00 272.3 22.1 55.4 74.6 113.4 67| 2 7 16.37 | 2006/07/25 20:00|Fully Available
91 2006/07/28 14:00 2006/07/28 21:00 56.3 13.7 51.4 56.3 56.3 8 5 7 15.17 | 2006/07/28 23:00|Fully Available
92 2006/09/09 13:00 2006/09/10 00:00 57.0 24.6 46.3 57.0 57.0 12 3 7 13.89 | 2006/09/09 22:00|Partly Available
93 2006/09/27 13:00 2006/09/28 17:00 103.3 19.3 43.1 76.0 98.0 29 10 7 15.78 | 2006/09/28 15:00|Fully Available
94 2006/10/02 18:00 2006/10/02 21:00 38.1 19.3 38.1 38.1 38.1 4 2 7 14.51| 2006/10/02 22:00|Fully Available
95 2007/05/29 18:00 2007/05/29 21:00 66.6 26.7 66.6 66.6 66.6 4 4 7 13.73| 2007/05/29 21:00|Fully Available
96 2007/08/06 11:00 2007/08/07 01:00 63.6 12.4 50.4 59.1 63.6 15, 9 7 13.26 | 2007/08/06 21:00[Fully Available
97 2007/08/07 11:00 2007/08/09 05:00 216.4 18.7 66.4 101.1 178.7 43 26 7 16.51 | 2007/08/09 00:00|Fully Available
98| 2007/08/15 07:00 2007/08/15 15:00 53.3 18.4 47.7 53.3 53.3 9 6 7 13.78 | 2007/08/15 11:00|Partly Available
99| 2007/08/17 10:00 2007/08/18 13:00 115.4 16.4 41.7 61.0 109.3 28| 4 7 15.49 | 2007/08/18 15:00|Fully Available
100 2007/09/29 00:00 2007/09/29 15:00 89.9 14.3 43.7 77.3 89.9 16 13 7 16.90 | 2007/09/29 19:00|Fully Available
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Time Rainfall Water Level
Peak [mm] Duration [hour] Available Station Peak
No From To Total Fully Partly Record at Sto. Nino
[mm] 1 hour 6 hour 12 hour | 24 hour |[>=1.0mm | >=5mm . . WL. [m] Time :
Available | Availble

101 2008/06/22 05:00| 2008/06/23 08:00 97.2 12.4 434 56.0 95.0 28 8 5 15.81| 2008/06/22 19:00|Fully Available
102 2008/07/16 09:00 2008/07/16 20:00 52.8 30.5 40.8 52.8 52.8 12 7 4 14.43| 2008/07/16 17:00[Fully Available
103 2008/08/20 09:00 2008/08/20 13:00 40.2 16.8 40.2 40.2 40.2 5 3 5 14.72| 2008/08/20 17:00[Fully Available
104 2008/09/24 22:00| 2008/09/25 01:00 66.4 28.0 66.4 66.4 66.4 4 3 5 14.78 | 2008/09/25 01:00|Fully Available
105 2008/09/25 15:00| 2008/09/26 02:00 74.2 18.6 59.2 74.2 74.2 12 9 5 16.74| 2008/09/26 00:00|Fully Available
106 2008/10/28 17:00| 2008/10/29 07:00 61.4 16.6 37.8 50.6 61.4 15 3 5 12.45| 2008/10/28 20:00|Fully Available
107 2009/05/06 22:00| 2009/05/08 03:00 85.0 20.6 47.8 58.2 774 30 3 5 14.04 | 2009/05/08 08:00|Partly Available
108 2009/07/17 07:00) 2009/07/18 06:00 79.2 14.6 42.0 50.4 79.2 24 3 5 17.04| 2009/07/17 09:00|Partly Available
109 2009/08/04 19:00| 2009/08/05 17:00 85.8 14.0 37.6 55.4 85.8 23 2 5 16.68 | 2009/08/05 23:00|Partly Available
110 2009/09/07 01:00 2009/09/10 02:00 181.0 25.8 36.0 44.8 72.0 74 1 5 15.86 | 2009/09/09 18:00Partly Available
111 2009/09/25 18:00 2009/09/26 21:00 435.8 70.0 270.6 320.4 420.8 28 25| 5 22.16 | 2009/09/26 18:00|Partly Available
112 2009/10/02 18:00 2009/10/03 18:00 74.4 16.4 34.2 53.0 73.0 25 14 5 Not Available
113 2010/04/29 20:00| 2010/04/29 21:00 27.8 18.5 27.8 27.8 27.8 2 2 4 Not Available
114 2010/08/01 15:00| 2010/08/01 16:00 23.8 19.3 23.8 23.8 23.8 2 1] 4 Not Available
115 2010/08/05 14:00| 2010/08/05 21:00 53.3 18.0 40.0 53.3 53.3 8 7 3 Not Available
116 2010/08/08 08:00| 2010/08/08 20:00 345 18.5 28.0 33.5 34.5 13 5 2 Not Available
117 2010/08/26 14:00| 2010/08/26 20:00 59.0 18.5 56.5 59.0 59.0 7 5 2 Not Available
118 2010/09/01 13:00| 2010/09/02 00:00 48.7 19.3 42.3 48.7 48.7 12 4 3 Not Available
119 2010/09/02 20:00 2010/09/03 01:00 49.7 14.7 49.7 49.7 49.7 6 5 3 14.40 | 2010/09/03 02:00{Partly Available
120 2010/09/07 16:00 2010/09/07 20:00 33.7 24.3 33.7 33.7 33.7 5 1 3 13.15| 2010/09/07 13:00|Partly Available
121 2010/10/18 20:00 2010/10/19 14:00 78.3 10.3 35.3 63.5 78.3 19 11 4 13.84 | 2010/10/19 04:00(Fully Available
122 2010/10/27 15:00 2010/10/27 17:00 19.3 13.0 19.3 19.3 19.3 3 1 4 14.06 | 2010/10/27 17:00[Partly Available
123 2010/11/08 13:00| 2010/11/08 14:00 12.0 8.5 12.0 12.0 12.0 2 1] 4 14.59| 2010/11/09 18:00|Partly Available
124, 2010/11/10 15:00 2010/11/10 16:00 5.5 4.3 5.5 5.5 5.5 2 4 14.27 | 2010/11/10 20:00|Fully Available
125 11.97 | 2010/11/26 09:00|Partly Available
126 2011/06/23 09:00| 2011/06/25 22:00 286.3 19.8 70.3 112.8 157.5 62 20 4 18.28 | 2011/06/25 03:00|Fully Available
127 2011/07/26 21:00 2011/07/27 21:00 88.3 25.5 53.5 72.0 87.3 25 10 4 14.30 | 2011/07/26 19:00(Fully Available
128 2011/08/01 13:00 2011/08/02 14:00 109.0 21.3 56.5 64.5 106.5 26 6 4 16.07 | 2011/08/02 14:00(Fully Available
129 2011/09/26 05:00 2011/09/29 05:00 279.0 12.0 49.0 88.0 151.0 73 42| 4 19.13| 2011/09/27 18:00Fully Available
130 2011/10/07 20:00 2011/10/08 09:00 73.5 32.8 54.5 68.3 73.5 14 6 4 14.50 | 2011/10/08 04:00(Fully Available
131 2011/11/05 14:00 2011/11/06 08:00 80.3 14.8 57.3 72.5 80.3 19 8 4 15.79| 2011/11/06 12:00Fully Available
132 2011/12/21 15:00 2011/12/21 16:00 4.8 25 4.8 4.8 4.8 2 4 13.23 | 2011/12/21 20:00{Partly Available
133 2012/06/25 11:00| 2012/06/25 21:00 53.8 37.8 50.5 53.8 53.8 11 5 4 14.00 | 2012/06/25 18:00|Fully Available
134 2012/07/13 17:00| 2012/07/13 20:00 58.3 315 58.3 58.3 58.3 4 3 4 14.17 | 2012/07/13 21:00|Fully Available
135 2012/07/27 15:00| 2012/07/27 22:00 114.8 25.8 98.3 114.8 114.8 8 7 4 15.56 | 2012/07/28 00:00|Fully Available
136 2012/07/28 19:00 2012/07/28 22:00 51.8 41.3 51.8 51.8 51.8 4 1 4 15.37 | 2012/07/29 01:00(Fully Available
137 2012/08/06 11:00 2012/08/09 10:00 697.3 34.0 132.8 201.0 359.3 72 61] 2 2 20.42 | 2012/08/09 06:00|Fully Available
138 2012/09/15 19:00 2012/09/17 08:00 157.8 20.5 80.8 101.8 1355 38 13 4 15.15| 2012/09/15 10:00(Fully Available
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Annex T 3.12

Annual Maximum 1-Day Rainfall Depth

RVEKNLHERY (1 B &)

1-Day Rainfall WL
Year Date Sitio Taball Mt.CampalAries Nangka |BosoBoso|Mt.Oro BMR Sto. Nino
Climatic |EFCOS |EFCOS |EFCOS |[EFCOS [EFCOS [Arithmetic |Time WL [m]
1994| 1994/6/22 59.3 94 123 92.1| 1994/06/23 17:00 15.51
1995| 1995/9/30 82.0 166 124.0| 1995/10/01 10:00 18.40
1996/ 1996/10/30 75 166 120.5| 1996/10/31 13:00 16.08
1997| 1997/8/18 194 146 170.0| 1997/08/19 08:00 17.16
1998| 1998/10/22 271 197 234.0 | 1998/10/23 08:00 18.06
1999|No_Data
2000 2000/7/7 221 135 178.0| 2000/07/08 04:00 17.87
2001] 2001/8/17 190 65 127.5| 2001/08/17 23:00 16.31
2002 2002/717 137 176 156.5| 2002/07/08 00:00 17.94
2003| 2003/5/27 248 186 152 231 130 189.4 | 2003/05/29 00:00 17.76
2004| 2004/11/29 227 149 160 191 224 190.2| 2004/11/30 02:00 19.08
2005 2005/9/15 106 134 114 115 86 111.0| 2005/09/16 03:00 16.03
2006| 2006/7/23 83 105 109 106 146 109.8 | 2006/07/23 23:00 14.77
2007 2007/8/7 129 144 106 120 134 126.6 | 2007/08/09 00:00 16.51
2008| 2008/8/20 88 62 101 92 85.8| 2008/08/20 17:00 14.72
2009| 2009/9/26 280 269 352 262 290.8 | 2009/09/26 18:00 22.16
2010{No_Data
2011] 2011/6/24 165 197 28 218 152.0| 2011/06/25 03:00 18.28
2012 2012/8/7 246 219 350 271.7| 2012/08/07 15:00 20.33
Maximum Water Level
1-Day Rainfall WL
Rank Date Sitio Taball Mt. CampalAries Nangka |BosoBoso|Mt.Oro BMR Sto. Nino
Climatic |EFCOS |EFCOS |EFCOS |[EFCOS [EFCOS [Arithmetic |Time WL [m]
1 2009/9/26 280 269 352 262 290.8 | 2009/09/26 18:00 22.16
2 2012/8/8 229 0 315 181.3| 2012/08/09 06:00 20.42
3 2011/9/27 140 128 152 145 141.3| 2011/09/27 18:00 19.13
4 2004/11/29 227 149 160 191 224 190.2| 2004/11/30 02:00 19.08
5 2000/11/2 170 128 149.0| 2000/11/03 13:00 19.02
6 1998/10/23 161 87 124.0| 1998/10/23 21:00 18.41
7 1995/9/30 82.0 166 124.0| 1995/10/01 10:00 18.40
8 1999/8/2 1999/08/03 11:00 18.30
9 2011/6/24 165 197 28 218 152.0| 2011/06/25 03:00 18.28
10 2000/7/5 130 176 153.0 | 2000/07/06 02:00 18.10
11 2004/8/24 157 189 147 125 72 138.0 | 2004/08/25 14:00 18.02
12 2000/10/28 155 129 142.0| 2000/10/29 07:00 17.95
13 2002/7/7 137 176 156.5| 2002/07/08 00:00 17.94
14 2003/5/28 109 162 124 107 137 127.8| 2003/05/29 00:00 17.76
15 2002/7/12 182 71 126.5| 2002/07/13 04:00 17.74
Srouce: Prepared by Study Team
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Annual Maximum 2-Day Rainfall Depth
2-Day Rainfall WL

Year Date Sitio TabalfMt.CampalAries Nangka |BosoBoso|Mt.Oro  |[BMR Sto. Nino
From To Climatic |[EFCOS |EFCOS |EFCOS |[EFCOS |EFCOS |Arithmetic [Time WL [m]

1994| 1994/7/24| 1994/7/25 77.2 300 58| 145.1| 1994/07/25 18:00 16.33
1995| 1995/9/30| 1995/10/1 90.8 179 134.9| 1995/10/01 10:00 18.40
1996 1996/10/30| 1996/10/31 88 193 140.5 [ 1996/10/31 13:00 16.08
1997 1997/5/25| 1997/5/26 305 243 274.0 | 1997/05/26 18:00 15.72
1998( 1998/10/22| 1998/10/23 432 284, 358.0 | 1998/10/23 21:00 18.41
1999(No_Data

2000] 2000/5/17] 2000/5/18 108 421 264.5| 2000/05/18 20:00 16.81
2001] 2001/7/18| 2001/7/19 240 179 209.5| 2001/07/19 22:00 15.99
2002 2002/7/6 2002/7/7 276 327 301.5| 2002/07/08 00:00 17.94
2003| 2003/5/27| 2003/5/28 357 348 276 338 267 317.2| 2003/05/29 00:00 17.76
2004| 2004/8/24| 2004/8/25 294 346 305 236 191 274.4| 2004/08/25 14:00 18.02
2005| 2005/9/15| 2005/9/16 161 185 139 190 128 160.6 | 2005/09/16 03:00 16.03
2006| 2006/7/23| 2006/7/24, 135 174 204 159 305 195.4| 2006/07/25 20:00 16.37
2007 2007/8/7 2007/8/8 195 220 193 184 261 210.6 | 2007/08/09 00:00 16.51
2008| 2008/9/24| 2008/9/25 175 186 148 135 161.0 [ 2008/09/26 00:00 16.74
2009| 2009/9/25| 2009/9/26 405 375 485 396 415.3| 2009/09/26 18:00 22.16
2010|No_Data

2011] 2011/6/23] 2011/6/24 300 356 45 370, 267.8| 2011/06/25 03:00 18.28
2012 2012/8/7 2012/8/8 475 665) 570.0] 2012/08/09 06:00 20.42

Maximum Water Level
2-Day Rainfall WL

Rank Date Sitio TabaljMt.Campa(Aries Nangka |BosoBoso|Mt.Oro BMR Sto. Nino
Climatic [EFCOS [EFCOS [EFCOS |EFCOS |EFCOS |Arithmetic |Time WL [m]
1 2009/9/25  2009/9/26 405 375 485 396 415.3| 2009/09/26 18:00 22.16
2 2012/8/7 2012/8/8 475 665) 570.0 | 2012/08/09 06:00 20.42
3 2011/9/26 2011/9/27 279 249 295 148 242.8 | 2011/09/27 18:00 19.13
4 2004/11/28[ 2004/11/29 233 149 160 191 224, 191.4 [ 2004/11/30 02:00 19.08
5 2000/11/2[ 2000/11/3 212 161 186.5[ 2000/11/03 13:00 19.02
6 1998/10/22| 1998/10/23 432 284 358.0 | 1998/10/23 21:00 18.41
7 1995/9/29|  1995/9/30 89.2 179 134.1( 1995/10/01 10:00 18.40
8 1999/8/1 1999/8/2 1999/08/03 11:00 18.30
9 2011/6/23[ 2011/6/24 300 356 45 370 267.8| 2011/06/25 03:00 18.28
10 2000/7/4 2000/7/5 183 308| 245.5| 2000/07/06 02:00 18.10
11 2004/8/24|  2004/8/25 294, 346 305, 236 191 274.4| 2004/08/25 14:00 18.02
12 2000/10/27 2000/10/28 186 170 178.0 [ 2000/10/29 07:00 17.95
13 2002/7/6 2002/7/7 276 327 301.5| 2002/07/08 00:00 17.94
14 2003/5/27 2003/5/28 357 348| 276 338 267 317.2| 2003/05/29 00:00 17.76
15 2002/7/11 2002/7/12 204 85) 144.5[ 2002/07/13 04:00 17.74

Srouce: Prepared by Study Team

A-18 JDP A FILUR—



6T -V

NNl S

Date Sitio Taball Mt.CampalAries Nangka |BosoBoso|Mt.Oro BMR Thiessen Thiessen [Sitio Tabal Mt.CampajAries Nangka |BosoBoso|Mt.Oro
Climatic [EFCOS |EFCOS [EFCOS |EFCOS |EFCOS |Arithmetic |Thiessen | Pattern Pattern [Climatic |EFCOS |EFCOS |EFCOS |[EFCOS |EFCOS
1994/6/22 59.3 94 123 92.1 87.1 |Pattern 1 Pattern 1 0.35 0.00 0.00 0.00 0.46 0.19
1995/9/30 82.0 166 124.0 122.5 |Pattern 2 Pattern 2 0.52 0.00 0.00 0.00 0.48 0.00
1996/10/30 75 166 120.5 120.7 |Pattern 3 Pattern 3 0.00 0.00 0.00 0.00 0.50 0.50
1997/8/18 194 146 170.0 169.9 |Pattern 3 Pattern 4 0.00 0.30 0.14 0.09 0.13 0.33
1998/10/22 271 197 234.0 233.8 |Pattern 3 Pattern 5 0.00 0.00 0.14 0.09 0.37 0.39
1998/10/23 161 87 124.0 123.8 |Pattern 3 Pattern 6 0.00 0.00 0.22 0.00 0.37 0.41
2000/7/5 130 176 153.0 153.1 |Pattern 3 Pattern 7 0.00 0.00 0.48 0.09 0.00 0.43
2000/7/7 221 135 178.0 177.8 |Pattern 3 Pattern 8 0.00 0.00 0.56 0.00 0.00 0.44
2000/10/28 155 129 142.0 141.9 |Pattern 3
2000/11/2 170 128 149.0 148.9 |Pattern 3
2001/8/17 190 65 127.5 127.2 |Pattern 3
2002/7/7 137 176 156.5 156.6 |Pattern 3
2002/7/12 182 71 126.5 126.2 |Pattern 3
2003/5/27 248 186 152 231 130 189.4 189.3 [Pattern 4
2003/5/28 109 162 124 107 137 127.8 126.9 |Pattern 4
2004/8/24 157 189 147 125 72 138.0 128.5 [Pattern 4
2004/11/29 227 149 160 191 224 190.2 203.9 [Pattern 4
2005/9/15 106 134 114 115 86 111.0 105.4 |Pattern 4
2006/7/23 83 105 109 106 146 109.8 112.3 [Pattern 4
2007/8/7 129 144 106 120 134 126.6 129.5 [Pattern 4
2008/8/20 88 62 101 92 85.8 92.0 [Pattern 5
2009/9/26 280 269 352 262 290.8 298.6 |Pattern 5
2011/6/24 165 197 28 218 152.0 138.0 [Pattern 5
2011/9/27 140 128 152 145 141.3 145.3 |Pattern 5
2012/8/7 246 219 350 271.7 278.8 |Pattern 6
2012/8/8 229 0 315 181.3 244.9 |Pattern 7
Correlation 0.97
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Date Sitio Taball Mt.Campa|Aries Nangka |BosoBoso|Mt.Oro BMR Thiessen Thiessen |Sitio Tabalj Mt. Campa|Aries Nangka |BosoBoso|Mt.Oro
From To Climatic [EFCOS |EFCOS [EFCOS |EFCOS [EFCOS |Arithmetic |Thiessen | Pattern Pattern [Climatic |EFCOS [EFCOS |EFCOS |EFCOS |EFCOS
1994/7/24]  1994/7/25 77.2 300 58 145.1 176.0 |Pattern 1 Pattern 1 0.35 0.00 0.00 0.00 0.46 0.19
1995/9/29|  1995/9/30 89.2 179 134.1 132.5 |Pattern 2 Pattern 2 0.52 0.00 0.00 0.00 0.48 0.00
1995/9/30] 1995/10/1 90.8 179 134.9 133.3 |Pattern 2 Pattern 3 0.00 0.00 0.00 0.00 0.50 0.50
1996/10/30| 1996/10/31 88 193 140.5 140.8 |Pattern 3 Pattern 4 0.00 0.30 0.14] 0.09 0.13 0.33
1997/5/25|  1997/5/26 305 243 274.0 273.8 |Pattern 3 Pattern 5 0.00 0.00 0.14] 0.09 0.37 0.39
1998/10/22| 1998/10/23 432 284 358.0 357.6 |Pattern 3 Pattern 6 0.00 0.00 0.22 0.00 0.37 0.41
2000/5/17] 2000/5/18 108 421 264.5 265.3 |Pattern 3 Pattern 7 0.00 0.00 0.48| 0.09 0.00 0.43
2000/7/4 2000/7/5 183 308 2455 245.8 |Pattern 3 Pattern 8 0.00 0.00 0.56 0.00 0.00 0.44
2000/10/27| 2000/10/28 186 170 178.0 178.0 |Pattern 3
2000/11/2] 2000/11/3 212 161 186.5 186.4 |Pattern 3
2001/7/18| 2001/7/19 240 179 209.5 209.3 |Pattern 3
2002/7/6 2002/7/7 276 327 301.5 301.6 |Pattern 3
2002/7/11) 2002/7/12 204 85 144.5 144.2 |Pattern 3
2003/5/27)  2003/5/28 357 348 276 338 267 317.2 316.3 |Pattern 4
2004/8/24) 2004/8/25 294 346 305 236 191 274.4 260.9 |Pattern 4
2004/11/28| 2004/11/29 233 149 160 191 224 191.4 205.8 |Pattern 4
2005/9/15|  2005/9/16 161 185 139 190 128 160.6 155.5 |Pattern 4
2006/7/23|  2006/7/24 135 174 204 159 305 195.4 205.9 |Pattern 4
2007/8/7 2007/8/8 195 220 193 184 261 210.6 218.7 |Pattern 4
2008/9/24|  2008/9/25 175 186 148 135 161.0 150.2 |Pattern 5
2009/9/25|  2009/9/26 405 375 485 396 415.3 428.4 |Pattern 5
2011/6/23| 2011/6/24 300 356 45 370 267.8 238.1 |Pattern 5
2011/9/26| 2011/9/27 279 249 295 148 242.8 230.5 |Pattern 5
2012/8/7 2012/8/8 475 665 570.0 559.1 |Pattern 8
Correlation 0.99
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Annex T 3.14 HHFISEHEL IDW EIC X A HBREHRE

1 Day Rainfall 2 Day Rainfall
Year Date Boso-Bos(Sitio Tabalj Basin Mean Rainfall Date Boso-Bos(Sitio Tabal Basin Mean Rainfall
Climatic |Climatic | Arithmetic |IDW From To Climatic |Climatic | Arithmetic |IDW
1978| 1978/10/26 7.6 394.0 200.8 1978/10/26| 1978/10/27 16.7 418.0 217.4
1979 1979/8/15 3.0 162.0 82.5 1979/8/14| 1979/8/15 5.0 229.0 117.0
1980 1980/11/5 3.0 169.0 86.0 1980/11/4[ 1980/11/5 10.0 278.1 144.1
1981 1981/6/13 9.9 156.0 83.0 1981/7/3 1981/7/4 26.7 236.2 1315
1982 1982/7/2 3.3 158.6 81.0 1982/7/14| 1982/7/15 4.3 263.3 133.8
1983| 1983/8/12 3.0 152.2 77.6 1983/8/14 1983/8/15 13.8 253.3 133.6
1984| 1984/10/21 90.9 76.4 83.7 1984/10/20| 1984/10/21 171.0 139.4 155.2
1985| 1985/10/18 342.4 77.0 209.7 1985/6/27| 1985/6/28 62.6 415.7 239.2
1986 1986/7/9 79.6 264.2 171.9 1986/7/9] 1986/7/10 128.3 371.4 249.9
1987| 1987/8/18 110.7 82.4 96.6 1987/8/17| 1987/8/18 174.0 111.6 142.8
1988| 1988/10/24 266.0 207.3 236.7 1988/10/24| 1988/10/25 336.0 252.3 294.2
1989] 1989/9/11 105.6 174.2 139.9 1989/9/11| 1989/9/12 132.8 241.4 187.1
1990| 1990/8/23 48.4 231.3 139.9 1990/7/27| 1990/7/28 80.3 328.1 204.2
1991| 1991/6/14 85.3 171.3 128.3 1991/8/15| 1991/8/16 221.5 173.8 197.7
1992| 1992/8/20 91.0 141.5 116.3 1992/8/19 1992/8/20 143.1 212.5 177.8
1993| 1993/10/4 105.1 73.8| 1993/10/4| 1993/10/5 178.2 150.1
1999 1999/8/1 351.3 218.3 1999/8/1 1999/8/2 522.3 371.0

Srouce: Prepared by Study Team
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Annex T 3.15

NEMEBE 2T

(1/2)

1 Day
Number of Data
1] 4] 5| 7] 13] 14 30] 31] 32] 33] 34] 35] 36] 37 38 99
1[Port Area 21557| 16175] 17592[ 4024] 11477] 6154 1874] 1986 3436 3215 6424 5569 12514
4[NAIA 16175| 17149] 13062 4026] 7395] 5775 876] 939 1823 2429 8183]
[ 5|Scienec Garden 17592] 13062| 18435 4034 12138] 6902] 1874 1986 3405] 6393 6012[ 13175]
7[Tanay (Radar) 4024 4026 40# 4034] 4034] 3852 0 0| 0| 0 1049 4034
13| 11477] 7395| 12138 4034] 12414] 6904] 1874 1986] 2491 2456] 5557 5793| 12414]
6154] 5775] 6902[ 3852[ 6904] 6996 0 0] o 973 2371]  6996)
10993] 7252] 11655 3974] 11684 6907| 11932] 1781] 1893 2033[ 2090[ 5041] 5445[ 11779)
6839 6158 7377] 4032[ 7424] 6841] 7534 7654 301§| 7366 0 0| 0| o 1095 1036 2441 2528] 2616] 7516|
2086 2006] 3017] 1937] 3017] 2863 3017| 3016] 3017| 3015) 0 0 0| 0| o 639] s80[ 1146] 1199 1263 3017
16734] 12450| 17280 3768 12075] 6717| 11593 7366 3015 17711 2664] 1871] 1983 2041 2732| 5070[ 5927] 5790] 5641] 5977] 12685
2711] 1349 2712 0] 2495 o] 2068 o 2664] 2712] 1854] 1057| 2589] 2458 2616] 2617] 1318] 1284] 1320] 2681
1874 876 1874] 0| 187_4| 0| 17zﬂ 0 o 1871 1854] 1874] 1856] 1871] 1870 1871 1873] 1102[ 1069] 1104] 1874
1986 0] 1@’ o] 1893 0 o] 1983 1957 1925 1084 1986] 1122] 1089 1125| 1986
3436 o] 2491 o] 2033 0 o 2041] 2589 1871 1925] 3154] 3322[ 3373[ 1370] 1336 1372 3436
3215 of 2456 o] 2090 0 o 2732 24_5_8| 1870 3154] 3215] 3159 3185 1297] 1264 1300[ 3215]
6424 1823 6393 o 5557] 9o73] 5041 1095] 639] 5970 2616 1871 1984 3322[ 3150] 6424 6299 3613 3585 3640 6424
6438 1877 6408 0 5463] 014 4947] 1036] 580] 5927 2617| 1873] 1986 3373] 3185 6299] 6439 3584 3556 3613] 6439
36[Sulipan 5389 2323| 5824] 945] 5604] 2220 5250 2441 1146] 5790[ 1318] 1102[ 1122 1370| 1297| 3613[ 3584] 5824] 5401 5617 5639
37[Ipo Dam 5253| 2284 5675] 1001 5504] 2289 5166 2528] 1109 5641 1284] 1069 1089 1336] 1264 3585] 3556] 5401] 5675 5508 5539
38[San Rafael 5569 2420 6012[ 1049] 5793] 2371] 5445| 2616] 1263 5077] 1320] 1104] 1125] 1372] 1300[ 3640[ 3613[ 5617] 5508 6012] 5828
99| Arithmetic Mean (7 stations) 12514] 8183| 13175 4034 1241ﬂ 6996] 11779] 7516] 3017] 12685 2681 1874] 198d 3436] 3215] 6424] 6439 5639 ﬁ' 5828 1@'
Correlation Ratio
1] 4 5| 7] 13] 14] 19 20) 22] 27] 29 30) 31] 32] 33 34 35] 36] 37 38| 99|
1[Port Area 100] 079] 083] 007] 052| 065 061] 069] 046 0.55] 076] 0.73] 065] 071 071| 067] 069 0.52| 055 056] 0.70
4[NAIA 079] 100 072] 004 o042] 062] 073] 075] 062] 052 0.67] 067] 041 055] 051] 057] 054] 062
[ 5|Scienec Garden 083 072] 1.00] 008] 056] 0.72] 059 065] 052] 057] 0.94] o70[ 065] 076] o078] o071| 0.73] 053] 057] 056 076
7|Tanay (Radar) 007] 004 008] 1.00] 008] 009] 007 005] 009] 0.07 0.09] 007] 005] 0.10
13[Boso-Boso Antipolo Rizal 052 042 o056] 008] 1.00|] 043] 046 039] 059] 047| 051] 054 065 064] 056] 079| 063] 040] 047] 044 083
[ 14|Sitio Tabak Montalban Rizal 065 062] 072] 009] 043| 1.00] 056 055] 054 054 068 079] 0.44] 056] 046] 091
[ 19]Pasig Elem. Sch. Pasig MM 061 073] 059] 007] 046] 056] 1.00[ 077| 048] 048] 050] 058 057 058] 052| 054| 050| 035 044] 040 056
[ 20[Tipas Taguig MM 069 075] 065] 005] 039] 055] 077 1.00] 045] 047 058] 046] 0.42] 041| 040| 054
22|Bureau of Soil, Cuyambay, Tanay, Rizal 046] 062] 052] 009] 059] 054] 048] 045] 1.00] 057 027 041] 039 048] 042| 062
[ 27|Angat Dam 055] 052] 057| 007] 047] 054| 048] 047] 057| 100 049 057| 066] 060] 058 057 0.67] 051 074] 060] 0.60
29[Science Garden 0.76 0.94 0.51 0.50 049] 100] 068] 063] 071 078] 070] 066] 038] 049] o041 076
[30[Napindan 0.73 0.70 0.54 0.58 057 068] 1.00] 063] 067| 066] 066 063] 033] 045] 033] 072
31{Mt.Campana 0.65 0.65 0.65 0.57 066 063] 063] 1.00] 077| 064] 082 070 035] 055] 041] 088
32|Aries 071] 067 076 0.64 0.58 060 071 067] 077] 1.00| 083] 086 080 032] 054] 046] 0.94
33|Nangka 071] 067 078 0.56 0.52 058 078 066] 064] 083] 100 073 073] 039] 058| 044| 087
34[BosoBoso 067] 041 071 079] 068 o054] 058| 027| 057 070 066] 082 086] 0.73] 1.00[ 070 041 060] 052| 0.92
35|Mt.Oro 069 055] 073 063 079] o050] o046| 041] 067] 066 063] 070] 080| 0.73] 0.70[ 100 046 072] 057| 0.8
36[Sulipan 052 051 053] 009] 040| 044] 035] 042 039] o051] 038] 033 035] 032 039] 041| 046] 100 054 063] 050
37|Ipo Dam 055] 057] 057| 007] 047] 056] 044] 041] 048] 074] 049 045] 055] 054] 058] 060 0.72] 054 1.00[ 064| 064
38[San Rafael 056] 054] 056] 0.05] 044] 046] 040] 040] 042| 060] 041 033] 041] 046] 044| 052 057| 063] 064 1.00] 055
99[Arithmetic Mean (7 stations) 070] 062 076] 010] 083 091] 056] 054 062] 060 076] 072] 088] 094] 087 092 088] 050 064 055] 1.00
Slope of Formula (Y=aX)
X
1] 4 5| 7] 13| 14] 19 20| 22| 27 29 30 31 32] 33 34] 35 36] 37 38 99|
Port Area 1.00] 085] 077] 015[ o060] 055] o71] 068] 046] o051 o0.68] 075] 053] 0.72] 074 069 067] 072] 056] 0.73[ 0.78
NAIA 077] 100 067] 012] 058] 047] 082] 066] 059] 044| o0.00| 0.00[ 000 050 049] 037] 039] 057 042| 055] 071
Scienec Garden 092 082 1.00] 019] o070| o061] 076 o071] 059] o058| 0.99] 0.84] 063 089 093] 080] 079] o0.81] 061 079] 091
Tanay (Radar) 021 017 o022] 100] 0.24] 019] 023 016] 024 0.20 035 022 027] 027
054 016] 100 032] 053] 034] 059 045] 048] 065] 060] 059| 057 076] 064] 063] 047| 060] 0.83
093] 024] 077 1.00] 088] 073[ 067] 068 064] 082] 085 065] 076] 1.29
053] 014] 049 o042 1. 066] 047| 045 050] 062] 048] 053] 050] 049 048] 053] 044 054] 058
Tipas Taguig MM 065 014] 057] 049] 094] 1.00] 049] 0.50 041] 037] 058 035] 047] 0.69
22|Bureau of Soil, Cuyambay, Tanay, Rizal 074] 058] 019 070] o054| 062] 052] 1.00] 063 036] 060 074] 058] 066] 0.7
[ 27|Angat Dam 070 065 018 062| 052| 064] 054 063 1.00| 054] 083] 073| 067] 067 060] 069] 081] 076] 082] 0.7
[ 29]Science Garden 0.00] 091 0.6 0.61 054 100 080 060] 077| 088] 074 070 065] 054] 074| 0.
[ 30|Napindan 0.00] 0.63 0.5: 0.62 046 064 1.00] 052| 058| 062] 059 053] 051 0.44| 052] 0.7
31|Mt.Campana 0.00] 0.76 0.80 0.80 067 075] o0.88] 1.00] o084| 076] 089 075] 072 067| 075| 1.07
[ 32|Aries 093] 0.70 0.78 0.74 063 072 o085] 075] 1.00| 0.92] o091 077] 062 o062] 079] 1.06
33[Nangka 0.96] 070 0.66 0.64 059] 074] 079 062] 079 1.00| 075] 068 063] 057 068] 094
34[BosoBoso 052] 070 087] 083 070] 098] 038| 064] 073] 082 079] o085] 078] 1.00] 072 o071 o069] 077| 1.02
35[Mt.Oro 0.82] 073 070] 083 o064] 075| 041] 073] o070| o086 072| 087| 085 076] 100 078] 079| 0.83] 1.01
6[Sulipan 051] 040] o011 032] o028| 030] 038 028 038] 029] 028] 0.21] 0.23] o 0.30] 032] 1.00] 040] 063] 040
7|Ipo Dam 087| 062 018] 058| 058| 056] 065] 052 078| 055] 056| 0.52| 0.55[ o 059 071] 083 1.00| 087| 077
8[San Rafael 060 046 011 0.40] 035| 038] 045[ 035] 050 0.30] 029] 0.29] 0.33] o 041] 044] 070 052] 1.00] 051
9[Arithmetic Mean (7 stations) 060 069] 020] 087] 066] 064] 049 063] 057] 067] 081] 075| 085[ o 084 079 074] o060] 071] 1.00

Srouce: Prepared by Study Team
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Annex T 3.15 FIEFBISAT (2/2)

2 Day
Number of Data

31] 32] 33 34] 35] 36] 37] 38
1971) 3425 3200 6407| 6418| 4848 4726| 5024

727| 1551] 1439 1505| 1564] 2027| 1998 2127
1971) 3393| 3168| 6376] 6387) 5285 5148| 5467

0) 0] 0| 0| 0 0] 870 923 975
1862 1071 2481] 2446] 5545 5444 5064 4979
0

0| 0] 0| 0] 971 907| 1995 2055 2153
2054| 1766| 1875] 2020| 2078| 5024| 4923 4730 4667| 4922
(o] 0f

7| 13| 14]

15826| 17569] 3993| 11456| 6130
16814| 12724) 4001] 7100 5761
12724] 18428| 4012 12130| 6891
4001) 4012) 4012| 4012
4012

1|Port Area
4|NAIA
|__5|Scienec Garden

7|Tanay (Radar)
13

2700 1862

6147| 7370 4008' 741§| 6829 0] 0 0] 1093 1029| 217B| 2265| 2373

2001| 3013| 1928] 3013] 2857 [ 0| 0f 0 [ 636 573 95ﬂ 1015 109:

12105| 17216| 3737 12041| 6694 2641| 1857| 1965| 2906| 2704 5923| 5873| 5234] 5098

1048| 2700 O 2483 0 2700] 1840 8| 2598| 2600] 1122) 1096

677| 1862, o] 1862 0 1840| 1862 1856| 1860 921 896
1071 727] 1971 0] 1971 0| 1967) 1971] 938] 913
3425| 1551) 3393 0] 2481 0| 3304) 3360] 1179| 1151 1164
3200] 1439| 3168| 0] 2446 0| 3139| 3170] 1102[ 1083| 1096
6407| 1505| 6376 0] 5545 971 1856 3304| 3139| 6407| 6271 3220 3185 3228
6418| 1564 6387 0] 5444] 907 2600 1860 1971] 3360 3170 6271 6419 3188 3154 3199

36|Su|ipan 4848| 2027) 5285 870] 5064] 1995 1122 921 938] 1179| 1109 3220/ 3188 528_5{ 4870] 5058
37|lpo Dam 4726| 1998| 5148 923| 4979| 2055 4667 2265| 1015 5098| 1096 896 913| 1151) 1083| 3185 3154 4870| 5148| 4971
38[San Rafael SOZﬂ 2127| 5467 975 5248 215d 4922) 2373 109ﬂ 5416 1109 908 926| 1164]| 1096 3228 3199 5058| 4971| 5467
99(Arithmetic Mean (7 stations) 12495| 7856 13168' 4012| 12408| 6987| 11768 7512 3013| 12633| 2668) 1862 1971] 3425 3200| 6407| 6419] 5101] 5016) 5285

Correlation Ratio

1] 4] 5| 7| 13| 14] 19| 20 22| 27] 29| 30 31 32] 33 34 35] 36 37| 38, 99
1|Port Area 1.00f 084 087 0.09| 0.60| 074 068| 075| 056 064 082 079| 070 079 0.77| 0.75| 0.76] 0.61| 0.63| 0.65| 0.77
4[NAIA 084] 100| 079| 006| 048] 071) 079| 080| 071| 059 075] 077] 050| 068] 060] 061] 059]| 0.70
| 5|Scienec Garden 087] 079] 100| 011] 064) 079| 067| 072| 061] 065| 097| 076| 071| 083| 084| 077| 080| 061) 065| 064| 082
7|Tanay (Radar) 009| 006| 011| 100| 010) 011) 010| 007| 012 0.8 009]| 009| 007]| 013
13[Boso-Boso Antipolo Rizal 0.60 0.48 0.64 0.10 1.00 0.49 0.54 0.46 0.67 0.54 0.60 0.64 0.75 0.74 0.65 0.84 0.71 0.48 0.53 0.51 0.87
|_14]Sitio Tabak Montalban Rizal 0.74 0.71 0.79 0.11 0.49 1.00 0.64 0.64 0.62 0.60 0.72 0.80 0.55 0.62 0.53 0.91
|_19|Pasig Elem. Sch. Pasig MM 0.68 0.79 0.67 0.10 0.54 0.64 1.00 0.81 0.59 0.56 0.58 0.65 0.66 0.66 0.58 0.63 0.59 0.45 0.52 0.51 0.65
|_20|Tipas Taguig MM 0.75 0.80 0.72 0.07 0.46 0.64 0.81 1.00 0.55 0.56 0.65 0.54 0.51 0.46 0.48 0.62
22|Bureau of Soil, Cuyambay, Tanay, Rizal 0.56 0.71 0.61 0.12 0.67 0.62 0.59 0.55 1.00 0.64 0.34 0.50 0.46 0.54 0.50 0.69
|_27|Angat Dam 064| 059| 065| 008] 054| 060| 056| 056| 064| 100| 060| 066| 073| 069| 066| 064| 073| 059| 076| 065| 0.66
29[Science Garden 0.82 0.97 0.60 0.58 060] 100| 074| 069]| 079] 082]| 076| 074| 042] 055| 051]| 081
|__30|Napindan 0.79 0.76 0.64 0.65 066] 074| 100| 072] 074] 072] 074] 070] 036] 050| 041] 078
31|Mt.Campana 0.70 0.71 0.75 0.66 073] 069| 072| 100| 084 072| 086| 076]| 035| 056| 046 0091
32|Aries 079] 075]| 0.83 0.74 0.66 069| 079| 074| 084 100| 087| 089| 085| 035| 055| 050| 0.96
33[Nangka 0.77 0.77 0.84 0.65 0.58 0.66 0.82 0.72 0.72 0.87 1.00 0.77 0.79 0.41 0.61 0.52 0.90
34|BosoBoso 0.75 0.50 0.77 0.84 0.72 0.63 0.65 0.34 0.64 0.76 0.74 0.86 0.89 0.77 1.00 0.75 0.49 0.66 0.60 0.93
35[Mt.Oro 0.76 0.68 0.80 0.71 0.80 0.59 0.54 0.50 0.73 0.74 0.70 0.76 0.85 0.79 0.75 1.00 0.55 0.77 0.66 0.91
36|Sulipan 0.61 0.60 0.61 0.09 0.48 0.55 0.45 0.51 0.46 0.59 0.42 0.36 0.35 0.35 0.41 0.49 0.55 1.00 0.62 0.68 0.58
37|Ipo Dam 063| 061| 065| 009| 053] 062] 052| 046| 054| 076| 055| 050| 056| 055| 061) 066| 077| 062] 100| 071]| 0.69
38|San Rafael 065| 059| 064| 007] 051] 053] 051]| 048| 050| 065| 051) 041| 046]| 050| 052| 060| 066]| 068| 071| 100| 062
99[Arithmetic Mean (7 stations) 077] 070| 082] 013] 087] 091| 065| 062| 069| 066| 081] 078| 091| 096]| 090]| 093] 091]| 058]| 069]| 062]| 1.00
Slope of Formula (Y=aX)
X
1] 4] 5 7 13| 14§ 19 20| 22 27 29| 30] 31 32 33| 34| 35§ 36| 37] 38| 99
1[Port Area 1.00 091 0.82 0.21 0.67 0.61 0.78 0.73 0.54 0.59 0.75 0.84 0.57 0.79 0.79 0.75 0.74 0.83 0.66 0.87 0.82
4|NAIA 0.81 1.00 0.73 0.17 0.64 0.53 0.87 0.71 0.65 0.50 0.00 0.00 0.00 0.57 0.59 0.49 0.52 0.67 0.45 0.62 0.76
| 5|Scienec Garden 0.97 0.90 1.00 0.25 0.77 0.67 0.85 0.80 0.68 0.68 1.02 0.96 0.69 0.96 0.98 0.86 0.87 0.95 0.72 0.95 0.95
|__7|Tanay (Radar) 0.29 0.24 0.29 1.00 0.29 0.25 0.31 0.22 0.32 0.27 0.46 0.32 0.41 0.33
13[Bos0-Boso Antipolo Rizal 0.65 0.45 0.63 0.22 1.00 0.37 0.64 0.42 0.69 0.53 0.60 0.83 0.71 0.70 0.68 0.83 0.75 0.77 0.55 0.73 0.86
14|Sitio Tabak Montalban Rizal 098] 106| 101| 032] 085] 100| 100| 085| 077| 075 0.68| 087 110 0.77| 0.95| 1.26
19|Pasig Elem. Sch. Pasig MM 0.67] 0.7 0.6: 020| 057| 048] 100| 071| 058) 053| 060| 074| 056| 061| 059| 058| 057| 066| 053| 067| 065
|_20|Tipas Taguig MM 0.82] 0.94 0.7: 020 0.64| 056| 0.97]| 1.00| 060| 0.58 0.47]| 046] 070 0.40| 0.58| 0.76
22|Bureau of Soil, Cuyambay, Tanay, Rizal 076] 0. 0.6 026] 0.7 062] 075| 063]| 100| 0.72 0.44]| 0.72| 0.87| 0.6 0.84| 0.79
|_27|Angat Dam 0.80] 0. 0.74 0.24| 0.6 060| 074| 065| 070| 100| 066| 096| 079| 074| 076| 067| 074] 091]| 0.7 0.90| 0.80
|_29|Science Garden 096]| 000| 0.93 0.7 0.68 067] 100| 091| 065| 082] 091| 079| 077]| 077] 0.6 0.97| 0.94
|__30|Napindan 081] 000| 0.66 0.5! 0.65 053] 068| 100| 057| 061| 064| 064| 057| 059| 0.5 071 0.70
31|Mt.Campana 0.98 0.00 0.83 0.86 0.90 0.76 0.84 103 1.00 0.92 0.86 094| 082 0.82 0.74 0.97 1.07
|_32|Aries 0.85 1.02 0.77 0.86 0.82 0.74 0.81 0.99 0.81 1.00 0.97 0.95 0.81 0.72 0.65 0.96 1.04
33[Nangka 083] 105| 077 0.72 0.70 068| 080| 09| 068| 083] 100| 078| 075| 074| 062]| 088| 0.95
34|BosoBoso 082]| 057]| 076 091] 088| 080 107| 051] 074| 081) 09| 083| 087| 084) 100| 078]| 086] 079]| 093| 101
35|Mt.Oro 0.8 0.94 0.80 0.77 0. 0.73 0.83 0.51 0.81 0.79 0.99 0.7¢ 0.93 0.9 0.81 1.00 0.94 0.87 0.98 1.01
6| Sulipan 0.5: 062] 046| 012 038] O. 0.38| 047| 033| 045| 032] 030] O. 0.26] 0.3: 0.34| 038 1.00| 046| 0.70| 0.45
7)Ipo Dam 0.7. 098] 069| 024 064]| O. 065| 074| 057| 082| 061]| 063]| O. 058] 0.7 0.63| 074 0094| 1.00| 098] 0.80
8|San Rafael 0.5 067] 051| 015 045] O. 048] 053| 040| 055| 035]| 0.34]| O. 0.34] 0.3 045| 051 073| 058| 1.00| 0.54
9] Arithmetic Mean (7 stations) 0.7 071] 077] 027] 091] 0. 075| 059| 072]| 065]| 076] 095]| 0.80]| 090]| 0.8 0.88| 084 090 0.69| 0.85]| 1.00
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Annex T 3.16 EHRFEIFIC X A2HMBEYFE

1 Day Rainfall 2 Day Rainfall
Year | Selected Station Date Point Rainfall a BVR Date Point Rainfall a BMR
Depth From To Depth

1949|Port Area 1949/6/19 66.5| 0.69| 45.9 1949/6/19| 1949/6/20 90.9( 0.82| 745
1950|Port Area 1950/10/2 1054 | 0.69| 72.7 1950/10/2] 1950/10/3 121.7( 0.82]| 99.8
1951|Port Area 1951/7/31 99.1| 0.69| 68.4 1951/7/30|] 1951/7/31 134.4| 0.82| 110.2
1952|Port Area 1952/8/5 156.5| 0.69| 108.0 1952/8/4 1952/8/5 246.9| 0.82| 202.5
1953|Port Area 1953/6/4 208.0 | 0.69| 143.5 1953/6/3 1953/6/4 283.7| 0.82| 232.6
1954|Port Area 1954/6/21 108.7| 0.69| 75.0 1954/8/14| 1954/8/15 1475( 0.82| 121.0
1955|Port Area 1955/9/23 177.3| 0.69| 122.3 1955/9/22| 1955/9/23 178.6 | 0.82| 146.5
1956|Port Area 1956/9/7 185.9 | 0.69| 128.3 1956/9/6 1956/9/7 252.7| 0.82| 207.2
1957|Port Area 1957/8/16 132.3| 0.69| 91.3 1957/8/16| 1957/8/17 1785 0.82| 146.4
1958|Port Area 1958/7/14 239.8| 0.69| 165.5 1958/7/13| 1958/7/14 414.8| 0.82| 340.1
1959|Port Area 1959/11/17 130.6 | 0.69| 90.1| 1959/11/16| 1959/11/17 156.8 | 0.82| 128.6
1960|Port Area 1960/5/27 218.2 | 0.69| 150.6 1960/8/13| 1960/8/14 271.8| 0.82| 2229
1961|Port Area 1961/6/27 236.2| 0.69| 163.0 1961/6/26] 1961/6/27 331.2| 0.82| 271.6
1962|Scienec Garden 1962/7/19 191.0| 0.60| 114.6 1962/7/19] 1962/7/20 293.6| 0.95| 278.9
1963|Scienec Garden 1963/6/27 114.8| 0.60| 68.9 1963/6/27| 1963/6/28 169.6 [ 0.95| 161.1
1964|Scienec Garden 1964/6/29 193.4| 0.60| 116.0 1964/6/29] 1964/6/30 259.5| 0.95| 246.5
1965|Scienec Garden 1965/7/26 159.8| 0.60| 95.9 1965/7/26] 1965/7/27 239.3]| 0.95| 227.3
1966|Scienec Garden 1966/11/20 169.9| 0.60| 101.9 1966/5/19] 1966/5/20 282.3] 0.95| 268.2
1967|Scienec Garden 1967/6/7 334.5| 0.60| 200.7 1967/6/7 1967/6/8 350.0| 0.95| 332.5
1968|Scienec Garden 1968/8/28 1455| 0.60| 87.3 1968/9/28| 1968/9/29 205.0| 0.95( 194.8
1969|Scienec Garden 1969/8/1 102.8| 0.60| 61.7 1969/8/1 1969/8/2 172.7( 0.95] 164.1
1970 Not Available Not Available

1971|Port Area 1971/11/14 99.1| 0.69| 68.4| 1971/11/13| 1971/11/14 99.1| 0.69| 68.4
1972|Port Area 1972/7/18 265.4| 0.69| 183.1 1972/7/18| 1972/7/19 487.9| 0.69| 336.7
1973|Scienec Garden 1973/6/20 131.3| 0.60| 78.8 1973/6/19| 1973/6/20 145.3| 0.95| 138.0
1974|Scienec Garden 1974/8/17 214.3| 0.60| 128.6 1974/8/16| 1974/8/17 339.3| 0.95| 322.3
1975|Scienec Garden 1975/10/18 209.3| 0.60| 125.6 | 1975/10/17| 1975/10/18 215.9| 0.95| 205.1
1976|NAIA 1976/8/10 256.0| 0.69| 176.6 1976/8/9[ 1976/8/10 299.7| 0.76 | 227.8
1977|NAIA 1977/8/19 199.0| 0.69| 137.3 1977/9/11| 1977/9/12 275.5| 0.76 | 209.4
2010|Scienec Garden 2010/8/5 122.0| 0.60| 73.2 2010/9/1 2010/9/2 188.2 | 0.95| 178.8

BMR: Masin Mean Rainfall
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Annex T 3.17 HERRKKIBIEYRE

1 Day Rainfall 2 Day Rainfall
Year Date Depth Type Date Depth Type

1949| 1949/6/19 45.9 |Regression 1949/6/19 74.5 |Regression
1950] 1950/10/2 72.7 |Regression 1950/10/2 99.8 |Regression
1951| 1951/7/31 68.4 |Regression 1951/7/30 110.2 |Regression
1952 1952/8/5 108.0 |Regression 1952/8/4 202.5 |Regression
1953] 1953/6/4 143.5 |Regression 1953/6/3 232.6 |Regression
1954] 1954/6/21 75.0 |Regression 1954/8/14 121.0 |Regression
1955| 1955/9/23 122.3 |Regression 1955/9/22 146.5 |Regression
1956 1956/9/7 128.3 |Regression 1956/9/6 207.2 |Regression
1957| 1957/8/16 91.3 |Regression 1957/8/16 146.4 |Regression
1958| 1958/7/14 165.5 |Regression 1958/7/13 340.1 |Regression
1959| 1959/11/17 90.1 |Regression 1959/11/16 128.6 |Regression
1960] 1960/5/27 150.6 |Regression 1960/8/13 222.9 |Regression
1961] 1961/6/27 163.0 |Regression 1961/6/26 271.6 |Regression
1962 1962/7/19 114.6 |Regression 1962/7/19 278.9 |Regression
1963| 1963/6/27 68.9 |Regression 1963/6/27 161.1 |Regression
1964| 1964/6/29 116.0 |Regression 1964/6/29 246.5 |Regression
1965| 1965/7/26 95.9 |Regression 1965/7/26 227.3 |Regression
1966| 1966/11/20 101.9 |Regression 1966/5/19 268.2 |Regression
1967| 1967/6/7 200.7 |Regression 1967/6/7 332.5 |Regression
1968| 1968/8/28 87.3 |Regression 1968/9/28 194.8 |Regression
1969] 1969/8/1 61.7 |Regression 1969/8/1 164.1 |Regression
1970 Not Available Not Available
1971 1971/11/14 68.4 |Regression 1971/11/13 68.4 |Regression
1972| 1972/7/18 183.1 |Regression 1972/7/18 336.7 |Regression
1973| 1973/6/20 78.8 |Regression 1973/6/19 138.0 |Regression
1974| 1974/8/17 128.6 |Regression 1974/8/16 322.3 |Regression
1975| 1975/10/18 125.6 |Regression 1975/10/17 205.1 [Regression
1976] 1976/8/10 176.6 |Regression 1976/8/9 227.8 |Regression
1977] 1977/8/19 137.3 |Regression 1977/9/11 209.4 |Regression
1978| 1978/10/26 200.8 |Arithmetic Mean 1978/10/26 217.4 |Arithmetic Mean
1979| 1979/8/15 82.5 |Arithmetic Mean 1979/8/14 117.0 |Arithmetic Mean
1980| 1980/11/5 86.0 [Arithmetic Mean 1980/11/4 144.1 |Arithmetic Mean
1981| 1981/6/13 83.0 [Arithmetic Mean 1981/7/3 131.5 |Arithmetic Mean
1982| 1982/7/2 81.0 [Arithmetic Mean 1982/7/14 133.8 |Arithmetic Mean
1983| 1983/8/12 77.6 |Arithmetic Mean 1983/8/14 133.6 |Arithmetic Mean
1984| 1984/10/21 83.7 |Arithmetic Mean 1984/10/20 155.2 |Arithmetic Mean
1985| 1985/10/18 209.7 |Arithmetic Mean 1985/6/27 239.2 |Arithmetic Mean
1986| 1986/7/9 171.9 |Arithmetic Mean 1986/7/9 249.9 |Arithmetic Mean
1987| 1987/8/18 96.6 |Arithmetic Mean 1987/8/17 142.8 |Arithmetic Mean
1988| 1988/10/24 236.7 |Arithmetic Mean 1988/10/24 294.2 |Arithmetic Mean
1989| 1989/9/11 139.9 |Arithmetic Mean 1989/9/11 187.1 |Arithmetic Mean
1990| 1990/8/23 139.9 |Arithmetic Mean 1990/7/27 204.2 |Arithmetic Mean
1991| 1991/6/14 128.3 |Arithmetic Mean 1991/8/15 197.7 |Arithmetic Mean
1992| 1992/8/20 116.3 |Arithmetic Mean 1992/8/19 177.8 |Arithmetic Mean
1993| 1993/10/4 73.8 [Inverse Distance Weighted 1993/10/4 150.1 [Inverse Distance Weighted
1994| 1994/6/22 92.1 [Arithmetic Mean 1994/7/24 145.1 |Arithmetic Mean
1995| 1995/9/30 124.0 |Arithmetic Mean 1995/9/30 134.9 |Arithmetic Mean
1996/ 1996/10/30 120.5 [Arithmetic Mean 1996/10/30 140.5 |Arithmetic Mean
1997| 1997/8/18 170.0 [Arithmetic Mean 1997/5/25 274.0 |Arithmetic Mean
1998| 1998/10/22 234.0 |Arithmetic Mean 1998/10/22 358.0 |Arithmetic Mean
1999 1999/8/1 218.3 |Inverse Distance Weighted 1999/8/1 371.0 |Inverse Distance Weighted
2000] 2000/7/7 178.0 |Arithmetic Mean 2000/5/17 264.5 |Arithmetic Mean
2001 2001/8/17 127.5 |Arithmetic Mean 2001/7/18 209.5 |Arithmetic Mean
2002| 2002/7/7 156.5 |Arithmetic Mean 2002/7/6 301.5 |Arithmetic Mean
2003| 2003/5/27 189.4 |Arithmetic Mean 2003/5/27 317.2 |Arithmetic Mean
2004] 2004/11/29 190.2 |Arithmetic Mean 2004/8/24 274.4 |Arithmetic Mean
2005| 2005/9/15 111.0 [Arithmetic Mean 2005/9/15 160.6 |Arithmetic Mean
2006| 2006/7/23 109.8 |Arithmetic Mean 2006/7/23 195.4 |Arithmetic Mean
2007| 2007/8/7 126.6 |Arithmetic Mean 2007/8/7 210.6 |Arithmetic Mean
2008] 2008/8/20 85.8 |Arithmetic Mean 2008/9/24 161.0 |Arithmetic Mean
2009] 2009/9/26 290.8 [Arithmetic Mean 2009/9/25 415.3 |Arithmetic Mean
2010 2010/8/5 73.2 |Regression 2010/9/1 178.8 |Regression
2011| 2011/6/24 152.0 [Arithmetic Mean 2011/6/23 267.8 |Arithmetic Mean
2012| 2012/8/7 271.7 |Arithmetic Mean 2012/8/7 570.0 |Arithmetic Mean

n 63.0 63.0

Max 290.8 570.0

Min 45.9 68.4

Mean 130.1 214.4

SD 53.9 89.4

Skewness 0.9 1.2

Srouce: Prepared by Study Team

T7AFILUIR—k



D1 UEVEVYZSBHENRUEDIEICHITD
KEFRESBICRIERIBRINERE OIS

/Ny Y T-R ) F )RR

Annex T 3.18 B&REKIE (1/4)

. Event Name
Year | Rank Date Satellite Image | Typhoon Track Cause Imternational Name |PAGASA Name
1951 (1 1951/7/31| Not Available Available Tropical Depression LOUISE
1951 2 1951/11/28] Not Available Monsoon and Others
19521 1 1952/8/5| Not Available Monsoon and Others
1952 2 1952/8/7| Not Available Monsoon and Others
1952 3 1952/6/21| Not Available Available Tropical Depression DINAH
1953 1 1953/6/4] Not Available Available Tropical Depression JUDY
1953 2 1953/8/20| Not Available Available Tropical Depression PHYLLIS
1953 3 1953/9/21| Not Available Monsoon and Others
19541 1 1954/6/21| Not Available Monsoon and Others
1954 2 1954/8/14| Not Available Monsoon and Others
1954 3 1954/11/8| Not Available Available Tropical Depression RUBY
1955 1 1955/9/23| Not Available Available Tropical Depression KATE
1955 2 1955/8/6| Not Available Monsoon and Others
1956 [ 1 1956/9/7| Not Available Monsoon and Others
1956 2 1956/8/1| Not Available Monsoon and Others
1956] 3 1956/9/21| Not Available Available Tropical Depression GILDA
1957 1 1957/8/16| Not Available Monsoon and Others
1957 2 1957/10/12| Not Available Available Tropical Depression NO-NAME
1958 1 1958/7/14| Not Available Available Tropical Depression BETTY
1958 2 1958/7/13| Not Available Monsoon and Others
1959 1 1959/11/17| Not Available Available Tropical Depression FREDA
1959 2 1959/8/27| Not Available Available Tropical Depression KATE
1959 3 1959/8/14| Not Available Monsoon and Others
1960 1 1960/5/27| Not Available Monsoon and Others
1960 2 1960/10/13| Not Available Available Tropical Depression LOLA
1961 1 1961/6/27| Not Available Monsoon and Others
1961] 2 1961/7/12| Not Available Monsoon and Others
1961 3 1961/6/26] Not Available Monsoon and Others
1961 4 1961/8/28| Not Available Monsoon and Others
1961 5 1961/9/21| Not Available Available Tropical Depression RUBY
1962 [ 1 1962/7/19| Not Available Available Tropical Depression KATE
1962 2 1962/7/23| Not Available Available Tropical Depression KATE
1962 3 1962/9/5| Not Available Monsoon and Others
19631 1 1963/6/27| Not Available Available Tropical Depression TRIX DIDING
1963| 2 1963/8/6| Not Available Monsoon and Others
1964 1 1964/6/29 Not Available Available Tropical Depression WINNIE DADING
1964| 2 1964/8/22| Not Available Monsoon and Others
1965 1 1965/7/26| Not Available Monsoon and Others
1965 2 1965/6/22| Not Available Monsoon and Others
1965 3 1965/8/23| Not Available Monsoon and Others
1965| 4 1965/7/27| Not Available Monsoon and Others
1965| 5 1965/9/2| Not Available Available Tropical Depression ROSE UNDING
1966 [ 1 1966/11/20] Not Available Available Tropical Depression NANCY
1966 2 1966/5/20] Not Available Available Tropical Depression IRMA KLARING
1966 3 1966/5/19] Not Available Available Tropical Depression IRMA KLARING
1966 4 1966/5/23| Not Available Monsoon and Others
1967 1 1967/6/7| Not Available Monsoon and Others
1967 2 1967/6/2| Not Available Monsoon and Others
1967 3 1967/7/21| Not Available Monsoon and Others
1967 4 1967/6/3| Not Available Monsoon and Others
1967 5 1967/9/3| Not Available Monsoon and Others
1967 6 1967/8/15| Not Available Available Tropical Depression IRIS
1968 1 1968/8/28| Not Available Monsoon and Others
1968 2 1968/9/28| Not Available Available Tropical Depression ELAINE NITANG
Srouce: Prepared by Study Team
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Annex T 3.18 B&REKIE (2/4)

. Event Name
Year| Rank Date Satellite Image | Typhoon Track Cause Intermational Name | PAGASA Name
1969 1 1969/8/1f Not Available Monsoon and Others
1969 2 1969/8/2[ Not Available Monsoon and Others
1969 3 1969/9/11| Not Available Monsoon and Others
1969| 4 1969/8/26] Not Available Monsoon and Others
1969 5 1969/9/7[ Not Available Monsoon and Others
1969 6 1969/10/2| Not Available Monsoon and Others
1969 7 1969/8/6[ Not Available Monsoon and Others
1969] 8 1969/10/1] Not Available Available Tropical Depression FLOSSIE OPENG
1971 1 1971/11/14] Not Available Monsoon and Others
1971 2 1971/10/12] Not Available Available Tropical Depression FAYE DADANG
19721 1972/7/18] Not Available Monsoon and Others
1972 2 1972/7/19] Not Available Monsoon and Others
19721 3 1972/7/20| Not Available Monsoon and Others
1972 4 1972/7/31| Not Available Monsoon and Others
19721 5 1972/7/17| Not Available Monsoon and Others
19721 6 1972/8/1| Not Available Monsoon and Others
1972 7 1972/7/30| Not Available Monsoon and Others
19721 8 1972/7/7| Not Available Available Tropical Depression SUSAN EDENG
19730 1 1973/6/20| Not Available Monsoon and Others
1973 2 1973/10/15] Not Available Available Tropical Depression RUTH NARSING
1974 1 1974/8/17| Not Available Monsoon and Others
1974 2 1974/8/29] Not Available Monsoon and Others
1974 3 1974/8/10] Not Available Available Tropical Depression LUCY MIDING
19750 1 1975/10/18| Not Available Available Tropical Depression FLOSSIE
1975 2 1975/8/9| Not Available Monsoon and Others
1976 1 1976/8/10] Not Available Monsoon and Others
1976 2 1976/5/19] Not Available Available Tropical Depression OLGA DIDANG
1977 1 1977/8/19] Not Available Monsoon and Others
1977 2 1977/9/11] Not Available Monsoon and Others
1977] 3 1977/11/14] Not Available Available Tropical Depression KIM UNDING
1978 1 1978/10/26] Not Available Available Tropical Depression RITA KADING
1978] 2 1978/10/9] Not Available Available Tropical Depression NINA TERING
1978 3 1978/8/13] Not Available Monsoon and Others
1979 1 1979/8/15 Available Monsoon and Others
1979 2 1979/5/30) Available Monsoon and Others
1979 3 1979/7/26 Available Monsoon and Others
1979 4 1979/8/13 Available Monsoon and Others
1979 5 1979/5/14 Available Tropical Depression DOT KATRING
1980 1 1980/11/5] Not Available Available Tropical Depression BETTY ARING
1980 2 1980/11/4| Not Available Available Tropical Depression BETTY ARING
1980 3 1980/7/20] Not Available Monsoon and Others
1981 1 1981/6/13 Available Monsoon and Others
1981 2 1981/7/4 Available Available Tropical Depression LYNN ELANG
19821 1 1982/7/2 Available Monsoon and Others
1982 2 1982/7/15 Available Tropical Depression WINONA EMANG
19831 1 1983/8/12 Available Monsoon and Others
1983] 2 1983/8/15 Available Monsoon and Others
1983 3 1983/8/14 Available Monsoon and Others
1983] 4 1983/8/11 Available Monsoon and Others
1983 5 1983/10/10) Available Monsoon and Others
1983] 6 1983/7/15 Available Available Tropical Depression VERA BEBENG
19841 1 1984/10/21 Available Monsoon and Others
1984 2 1984/8/7 Available Monsoon and Others
1984 3 1984/8/6 Available Monsoon and Others
1984 4 1984/10/20) Available Monsoon and Others
1984] 5 1984/10/22 Available Monsoon and Others
1984 6 1984/9/25 Available Monsoon and Others
1984 7 1984/8/16 Available Monsoon and Others
1984 8 1984/6/16 Available Monsoon and Others
19841 9 1984/8/21 Available Monsoon and Others
1984 10 1984/6/21 Available Monsoon and Others
Srouce: Prepared by Study Team
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Annex T 3.18 B&RRKIR (3/4)

. Event Name
Year| Rank Date Satellite Image | Typhoon Track Cause Intermational Name | PAGASA Name
19850 1 1985/10/18 Available Available Tropical Depression DOT SALING
1985 2 1985/6/28 Available Monsoon and Others
1986 1 1986/7/9 Available Available Tropical Depression PEGGY GADING
1986) 2 1986/9/1 Available Available Tropical Depression WAYNE MIDING
1986] 3 1986/10/5| Available Monsoon and Others
19871 1 1987/8/18 Available Available Tropical Depression CARY ISING
1987 2 1987/8/29 Available Monsoon and Others
1988 1 1988/10/24 Available Available Tropical Depression RUBY UNSANG
1988 2 1988/6/2 Available Monsoon and Others
1989 1 1989/9/11 Available Available Tropical Depression SARAH OPENG
1989 2 1989/5/17 Available Available Tropical Depression BRENDA BINING
1989 3 1989/7/20 Available Monsoon and Others
1990 1 1990/8/23 Available Monsoon and Others
1990( 2 1990/7/28, Available Available Tropical Depression TASHA EMANG
19911 1 1991/6/14 Available Available Tropical Depression YUNYA DIDING
1991 2 1991/7/26 Available Monsoon and Others
1992 1 1992/8/20 Available Monsoon and Others
19921 2 1992/9/21 Available Available Tropical Depression TED MARING
1993 1 1993/10/4 Available Available Tropical Depression FLO KADIANG
1993] 2 1993/10/5 Available Available Tropical Depression FLO KADIANG
1993 3 1993/7/29 Available Monsoon and Others
1994) 1 1994/6/22 Available Available Tropical Depression SHARON GADING
1994 2 1994/10/21] Available Monsoon and Others
1995) 1 1995/9/30 Available Available Tropical Depression SIBYL MAMENG
1995 2 1995/7/28 Available Monsoon and Others
1996 1 1996/10/30, Available Monsoon and Others
1996 2 1996/9/9 Available Monsoon and Others
1996 3 1996/9/16 Available Monsoon and Others
1996 4 1996/7/25) Available Available Tropical Depression GLORIA GLORING
1997 1 1997/8/18 Available Monsoon and Others
1997 2 1997/5/26) Available Tropical Depression LEVI BINING
1998 1 1998/10/22, Available Available Tropical Depression BABS LOLENG
1998 2 1998/9/18 Available Available Tropical Depression VICKI
1998| 3 1998/10/23 Available Available Tropical Depression BABS LOLENG
1998| 4 1998/9/17 Available Available Tropical Depression VICKI
19981 5 1998/12/27| Available Monsoon and Others
19991 1 1999/8/1 Available Monsoon and Others
1999 2 1999/8/2 Available Monsoon and Others
1999 3 1999/10/16 Available Tropical Depression EVE RENING
2000 1 2000/7/7 Available Available Tropical Depression KAI-TAK EDENG
2000 2 2000/7/5 Available Available Tropical Depression KAI-TAK EDENG
2000 3 2000/11/2 Available Available Tropical Depression BEBINCA SENIANG
2000 4 2000/5/18 Available Monsoon and Others
2001 1 2001/8/17 Available Monsoon and Others
2001 2 2001/7/19 Available Monsoon and Others
2001] 3 2001/7/18 Available Monsoon and Others
2001| 4 2001/5/10 Available Monsoon and Others
2001 5 2001/8/23 Available Monsoon and Others
2001 6 2001/8/15 Available Monsoon and Others
2001 7 2001/9/20 Available Monsoon and Others
2001)] 8 2001/5/9 Available Monsoon and Others
2001) 9 2001/7/2 Available Monsoon and Others
2001f 10 2001/7/5 Available Available Tropical Depression UTOR FERIA
2002 1 2002/7/7 Available Monsoon and Others
2002 2 2002/7/6 Available Monsoon and Others
2002 3 2002/7/12 Available Monsoon and Others
2002 4 2002/8/13 Available Monsoon and Others
2002 5 2002/7/5 Available Monsoon and Others
2002] 6 2002/11/9 Available Monsoon and Others
2002 7 2002/7/20 Available Tropical Depression 13W JUAN
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Annex T 3.18 B&REKIR (4/4)

. Event Name
Year | Rank Date Satellite Image | Typhoon Track Cause Intermational Name | PAGASA Name
2003 1 2003/5/27 Available Available Tropical Depression LINFA CHEDENG
2003| 2 2003/9/2 Available Monsoon and Others
20041 1 2004/11/29 Available Available Tropical Depression NAMADOL WINNIE
2004 2 2004/8/24 Available Monsoon and Others
2005 1 2005/9/15 Available Monsoon and Others
2005| 2 2005/10/27 Available Monsoon and Others
2005| 3 2005/7/5 Available Monsoon and Others
2005 4 2005/9/3 Available Monsoon and Others
2005 5 2005/6/23 Available Monsoon and Others
2005| 6 2005/6/4 Available Monsoon and Others
2005| 7 2005/8/5 Available Monsoon and Others
2005 8 2005/8/4 Available Monsoon and Others
2005( 9 2005/9/16 Available Tropical Depression VICENTE
2005 [ 10 2005/8/11 Available Available Tropical Depression SANVU
2006 1 2006/7/23 Available Available Tropical Depression KAEMI GLENDA
2006 2 2006/7/24 Available Available Tropical Depression KAEMI GLENDA
2006| 3 2006/7/28 Available Monsoon and Others
2007 [ 1 2007/8/7 Available Monsoon and Others
2007 2 2007/8/17 Available Monsoon and Others
2007| 3 2007/8/8 Available Monsoon and Others
2007 4 2007/8/6 Available Monsoon and Others
2007 5 2007/10/23 Available Monsoon and Others
2007| 6 2007/5/29 Available Monsoon and Others
2007 7 2007/11/21 Available Monsoon and Others
2007 8 2007/7/5 Available Monsoon and Others
2007 9 2007/9/29 Available Monsoon and Others
2007 | 10 2007/9/28 Available Monsoon and Others
2008 1 2008/8/20 Available Available Tropical Depression NURI KAREN
2008 2 2008/9/25 Available Monsoon and Others
2009 1 2009/9/26 Available Available Tropical Depression KETSANA ONDOY
2009 2 2009/9/25 Available Available Tropical Depression KETSANA ONDOY
2009 3 2009/5/7 Available Available Tropical Depression CHAN-HOM
2009 4 2009/10/2 Available Available Tropical Depression PARMA
2009 5 2009/10/30 Available Available Tropical Depression MIRINAE
2009| 6 2009/7/27 Available Monsoon and Others
2010 1 2010/8/5 Available Monsoon and Others
2010 2 2010/9/2 Available Monsoon and Others
2010 3 2010/7/25 Available Monsoon and Others
2010 4 2010/10/27 Available Monsoon and Others
2010 5 2010/8/26 Available Monsoon and Others
2010 6 2010/7/13 Available Available Tropical Depression CONSON
2011 (1 2011/6/24 Available Available Tropical Depression MEARI FALCON
2011 2 2011/9/27 Available Available Tropical Depression NESAT PEDRING
2011] 3 2011/6/23 Available Available Tropical Depression MEARI FALCON
2011 4 2011/9/26 Available Available Tropical Depression NESAT PEDRING
2011 5 2011/11/5 Available Monsoon and Others
2012 1 2012/8/7 Available Monsoon and Others
2012 2 2012/8/6 Available Monsoon and Others
2012 3 2012/8/8 Available Monsoon and Others
2012| 4 2012/7/27 Available Monsoon and Others
2012 5 2012/9/15 Available Monsoon and Others
2012 6 2012/8/5 Available Monsoon and Others
2012 7 2012/7/29 Available Monsoon and Others
2012 8 2012/7/21 Available Monsoon and Others
20121 9 2012/7/2 Available Monsoon and Others
2012 | 10 2012/6/17 Available Monsoon and Others
Srouce: Prepared by Study Team

A-29 P FILUR—k



D1 UEVEVYZSBHENRUEDIEICHITD

KERBIFEICRDERBRINERE OKINRNTE) Ny I T-9 ) 7 )| IEREET
Annex T 3.19 REWREZZE L I ERKITECEA N E
Case Case 1 Case 2 Case 3 Case 4
Duration 1 Day 1 Day 1 Day 2 Day
Mete_(:_ry(;l:gmal Tropical Depression Monsoon and Others Al Al
Rainfall Rainfall Rainfall Rainfall
Year Date Depth _?MZ Date Depth ,E:MR Date Depth _?MR MEIT?rrOIO Date Depth ?MR
[mm] yp [mm] ype [mm] ype [gical Type [mm] ype
1949 1949/6/19 45.9 |Reg 1949/6/19 74.5 [Reg
1950 1950/10/2 72.7 |Reg 1950/10/2 99.8 |Reg
1951| 1951/7/31 68.4 |Reg 1951/11/28 64.0 |Reg 1951/7/31 68.4 |Reg T 1951/7/30 110.2 [Reg
1952| 1952/6/21 95.4 |Reg 1952/8/5 108.0 [Reg 1952/8/5 108.0 [Reg M 1952/8/4 202.5 |Reg
1953| 1953/6/4 1435 [Reg 1953/9/21 79.4 |Reg 1953/6/4 143.5 [Reg T 1953/6/3 232.6 |Reg
1954 1954/11/8 65.0 |Reg 1954/6/21 75.0 |Reg 1954/6/21 75.0 |Reg M 1954/8/14 121.0 [Reg
1955| 1955/9/23 122.3 [Reg 1955/8/6 54.3 |Reg 1955/9/23 122.3 [Reg T 1955/9/22 146.5 [Reg
1956| 1956/9/21 76.9 |Reg 1956/9/7 128.3 [Reg 1956/9/7 128.3 [Reg M 1956/9/6 207.2 |Reg
1957 1957/10/12 76.9 |Reg 1957/8/16 91.3 |Reg 1957/8/16 91.3 [Reg M 1957/8/16 146.4 [Reg
1958| 1958/7/14 165.5 [Reg 1958/7/13 120.8 [Reg 1958/7/14 165.5 [Reg T 1958/7/13 340.1 |Reg
1959 1959/11/17 90.1 |Reg 1959/8/14 61.1 |Reg 1959/11/17 90.1 |Reg T 1959/11/16 128.6 |Reg
1960f 1960/10/13 99.9 |Reg 1960/5/27 150.6 [Reg 1960/5/27 150.6 [Reg M 1960/8/13 222.9 |Reg
1961| 1961/9/21 58.7 |Reg 1961/6/27 163.0 [Reg 1961/6/27 163.0 [Reg M 1961/6/26 271.6 [Reg
1962| 1962/7/19 114.6 |Reg 1962/9/5 84.4 |Reg 1962/7/19 114.6 |Reg T 1962/7/19 278.9 [Reg
1963| 1963/6/27 68.9 |Reg 1963/8/6 51.4 |Reg 1963/6/27 68.9 [Reg T 1963/6/27 161.1 [Reg
1964| 1964/6/29 116.0 [Reg 1964/8/22 77.0 |Reg 1964/6/29 116.0 [Reg T 1964/6/29 246.5 |Reg
1965 1965/9/2 46.2 |Reg 1965/7/26 95.9 |Reg 1965/7/26 95.9 [Reg M 1965/7/26 227.3 |Reg
1966 1966/11/20 101.9 [Reg 1966/5/23 68.9 |Reg 1966/11/20 101.9 [Reg T 1966/5/19 268.2 |Reg
1967| 1967/8/15 61.0 |Reg 1967/6/7 200.7 |Reg 1967/6/7 200.7 |Reg M 1967/6/7 3325 [Reg
1968| 1968/9/28 84.9 |Reg 1968/8/28 87.3 |Reg 1968/8/28 87.3 |Reg M 1968/9/28 194.8 |Reg
1969| 1969/10/1 26.8 |Reg 1969/8/1 61.7 |Reg 1969/8/1 61.7 |Reg M 1969/8/1 164.1 [Reg
1970 Not Available Not Available Not Available Not Available
1971) 1971/10/12 50.4 |Reg 1971/11/14 68.4 |Reg 1971/11/14 68.4 |Reg M 1971/11/13 68.4 [Reg
1972 1972/7/7 66.3 |Reg 1972/7/18 183.1 [Reg 1972/7/18 183.1 [Reg M 1972/7/18 336.7 [Reg
1973| 1973/10/15 65.6 |Reg 1973/6/20 78.8 |Reg 1973/6/20 78.8 |Reg M 1973/6/19 138.0 |Reg
1974| 1974/8/10 82.1 |Reg 1974/8/17 128.6 [Reg 1974/8/17 128.6 [Reg M 1974/8/16 322.3 |Reg
1975| 1975/10/18 125.6 |Reg 1975/8/9 84.5 |Reg 1975/10/18 125.6 |Reg T 1975/10/17 205.1 [Reg
1976| 1976/5/19 122.7 [Reg 1976/8/10 176.6 [Reg 1976/8/10 176.6 [Reg M 1976/8/9 227.8 |Reg
1977 1977/11/14 84.0 |Reg 1977/8/19 137.3 |Reg 1977/8/19 137.3 |Reg M 1977/9/11 209.4 [Reg
1978 1978/10/26 200.8 [AM 1978/8/13 100.2 [AM 1978/10/26 200.8 [AM T 1978/10/26 217.4 |AM
1979| 1979/5/14 57.8 |AM 1979/8/15 82.5 |AM 1979/8/15 82.5 |AM M 1979/8/14 117.0 [AM
1980| 1980/11/5 86.0 |[AM 1980/7/20 52.5 |AM 1980/11/5 86.0 [AM T 1980/11/4 144.1 [AM
1981 1981/7/4 79.8 |[AM 1981/6/13 83.0 |AM 1981/6/13 83.0 [AM M 1981/7/3 131.5 [AM
1982| 1982/7/15 74.1 |AM 1982/7/2 81.0 |AM 1982/7/2 81.0 [AM M 1982/7/14 133.8 [AM
1983| 1983/7/15 44.7 |AM 1983/8/12 77.6 |AM 1983/8/12 77.6 |AM M 1983/8/14 133.6 [AM
1984 Not Available 1984/10/21 83.7 |AM 1984/10/21 83.7 |[AM M 1984/10/20 155.2 [AM
1985 1985/10/18 209.7 |[AM 1985/6/28 155.6 |[AM 1985/10/18 209.7 [AM T 1985/6/27 239.2 [AM
1986| 1986/7/9 171.9 |AM 1986/10/5 129.6 [IDW 1986/7/9 171.9 |AM T 1986/7/9 249.9 [AM
1987| 1987/8/18 96.6 |[AM 1987/8/29 88.2 |AM 1987/8/18 96.6 [AM T 1987/8/17 142.8 [AM
1988 1988/10/24 236.7 |[AM 1988/6/2 85.5 |AM 1988/10/24 236.7 [AM T 1988/10/24 294.2 [AM
1989| 1989/9/11 139.9 |AM 1989/7/20 80.8 |AM 1989/9/11 139.9 |AM T 1989/9/11 187.1 [AM
1990| 1990/7/28 138.7 |AM 1990/8/23 139.9 [AM 1990/8/23 139.9 |AM M 1990/7/27 204.2 [AM
1991| 1991/6/14 128.3 |AM 1991/7/26 1234 |AM 1991/6/14 128.3 |AM T 1991/8/15 197.7 [AM
1992| 1992/9/21 104.2 |AM 1992/8/20 116.3 |AM 1992/8/20 116.3 |AM M 1992/8/19 177.8 [AM
1993| 1993/10/4 73.8 |IDW 1993/7/29 68.6 |AM 1993/10/4 73.8 [IDW T 1993/10/4 150.1 [IDW
1994| 1994/6/22 92.1 [AM 1994/10/21 85.1 |[AM 1994/6/22 92.1 |AM T 1994/7/24 145.1 [AM
1995| 1995/9/30 124.0 |AM 1995/7/28 103.9 |[AM 1995/9/30 124.0 |AM T 1995/9/30 134.9 [AM
1996| 1996/7/25 69.9 [AM 1996/10/30 120.5 |AM 1996/10/30 120.5 |AM M 1996/10/30 140.5 [AM
1997| 1997/5/26 161.5 |AM 1997/8/18 170.0 [AM 1997/8/18 170.0 |AM M 1997/5/25 274.0 [AM
1998 1998/10/22 234.0 [AM 1998/12/27 74.5 |AM 1998/10/22 234.0 [AM T 1998/10/22 358.0 |AM
1999 1999/10/16 139.2 [IDW 1999/8/1 218.3 |IDW 1999/8/1 218.3 [IDW M 1999/8/1 371.0 [IDW
2000f 2000/7/7 178.0 |AM 2000/5/18 143.5 |AM 2000/7/7 178.0 |AM T 2000/5/17 264.5 [AM
2001 2001/7/5 51.0 |[AM 2001/8/17 127.5 |AM 2001/8/17 127.5 |AM M 2001/7/18 209.5 [AM
2002| 2002/7/20 73.5 |AM 2002/717 156.5 |[AM 2002/717 156.5 |AM M 2002/7/6 301.5 |AM
2003| 2003/5/27 189.4 |AM 2003/9/2 132.4 |AM 2003/5/27 189.4 |AM T 2003/5/27 317.2 [AM
2004 2004/11/29 190.2 |AM 2004/8/24 138.0 |[AM 2004/11/29 190.2 |AM T 2004/8/24 274.4 [AM
2005| 2005/9/16 49.6 |AM 2005/9/15 111.0 [AM 2005/9/15 111.0 |AM M 2005/9/15 160.6 [AM
2006| 2006/7/23 109.8 |AM 2006/7/28 78.2 |AM 2006/7/23 109.8 |AM T 2006/7/23 195.4 [AM
2007 Not Available 2007/817 126.6 |[AM 2007/817 126.6 |AM M 2007/8/7 210.6 [AM
2008| 2008/8/20 85.8 |AM 2008/9/25 84.3 |AM 2008/8/20 85.8 |AM T 2008/9/24 161.0 [AM
2009| 2009/9/26 290.8 [AM 2009/7/27 63.3 |AM 2009/9/26 290.8 [AM T 2009/9/25 415.3 |AM
2010f 2010/7/13 44.5 |Reg 2010/8/5 73.2 |Reg 2010/8/5 73.2 |Reg M 2010/9/1 178.8 |Reg
2011| 2011/6/24 152.0 |AM 2011/11/5 80.3 [AM 2011/6/24 152.0 |AM T 2011/6/23 267.8 [AM
2012 2012/8/7 2717 |AM 2012/8/7 271.7 |AM M 2012/8/7 570.0 [AM
n 58 61 63 63
Max 290.8 2717 290.8 570.0
Min 26.8 51.4 45.9 68.4
Mean 109.6 108.0 130.1 214.4
SD 55.6 44.1 53.9 89.4
Skewness 1.1 1.3 0.9 1.2

Reg: Regression, AM: Arithmetic Mean, IDW: Inverse Distance Weighted
T: Tropical Depression, M: Monsoon and Others

BMR: Basin Mean Rainfall

SD: Standard Deviation

Srouce: Prepared by Study Team
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Case Case 1
Duration 1 Day
Meteorological Type Tropical Depression
Sample Type Annual Maximum Rainfall
Model Exp | Gumbel | SgrtEt | Gev [ LP3Rs | LogP3 | wai [ IshiTaka| LN3Q [ LN3PM | LN2LM [ LN2PM | LN4PM
Sample Number 58
12 91.0 100.4 95.8 97.0 100.2 |— 96.8 99.1 98.2 99.4 97.3 97.3 98.7
1/3 115.6 123.8 118.7 119.4 124.5 |— 120.0 122.2 120.9 122.6 120.8 120.4 121.9
1/5 146.6 150.0 146.5 146.1 151.3 [— 147.5 148.4 147.1 148.7 148.4 1475 148.3
1/10 188.6 182.8 185.1 182.1 183.9 [— 184.3 181.7 181.0 181.9 184.9 183.3 181.6
1/20 230.6 214.3 225.8 219.6 2139 |— 221.7 214.2 214.6 214.0 221.8 219.3 213.3
Probable [1/30 255.2 232.4 250.9 2425 230.6 | — 244.1 233.1 234.4 232.7 243.9 240.8 231.3
Rainfall |1/50 286.2 255.0 283.9 272.6 251.0 | — 273.1 257.1 259.7 256.2 272.3 268.4 253.5
1/80 314.6 275.7 315.7 301.7 269.1 | — 300.6 279.3 283.3 278.0 299.1 294.4 273.6
1/100 328.2 285.5 331.3 316.1 2775 |— 314.0 289.9 294.7 288.4 312.1 307.0 283.0
1/150 352.8 303.3 360.4 343.0 292.5 |— 338.8 309.4 315.6 307.5 336.2 330.4 299.8
1/200 370.2 316.0 381.8 362.8 302.9 |— 356.8 3234 330.7 321.1 353.6 347.3 311.7
1/400 412.2 346.3 435.4 413.1 3274 |— 401.8 357.6 367.9 354.4 397.1 389.3 339.6
1/2 91.0 100.4 95.7 96.9 98.8 [— 96.1 99.4 101.2 99.9 97.1 97.1 98.5
1/3 115.6 123.8 119.0 119.5 123.1 [— 119.6 123.1 123.9 123.9 120.5 120.2 122.0
1/5 146.6 150.0 147.4 146.3 150.5 [— 147.6 149.8 148.2 150.5 147.9 147.3 148.7
1/10 188.6 182.8 186.7 182.6 184.8 [— 185.2 183.3 176.9 183.6 184.2 183.1 182.5
Jackknife 1/20 230.6 214.3 228.2 220.1 217.3 |— 223.6 215.5 202.5 215.1 220.7 219.0 214.6
Unbiased 1/30 255.2 232.4 253.8 242.9 235.7 | — 246.6 234.0 216.2 233.0 242.5 240.3 232.8
Estimator 1/50 286.2 255.0 287.4 272.7 258.4 |— 276.5 257.2 232.5 255.4 2705 267.8 255.4
1/80 314.6 275.7 319.8 301.2 278.9 |— 304.8 278.5 246.3 275.9 296.9 293.7 275.8
1/100 328.2 285.5 335.8 315.2 288.4 |— 318.6 288.6 252.6 285.6 309.7 306.2 285.4
1/150 352.8 303.3 365.5 341.1 305.6 |— 344.1 307.0 263.4 303.2 333.4 3294 302.5
1/200 370.2 316.0 387.3 360.1 317.7 |— 362.6 320.1 270.5 315.7 350.5 346.1 314.6
1/400 412.2 346.3 442.1 407.4 346.2 | — 408.9 351.9 286.3 345.9 393.1 387.7 343.1
12 5.9 6.6 6.2 7.4 74— 7.3 7.8 7.9 7.8 6.3 6.3 6.5
1/3 7.8 8.6 8.3 9.4 9.5 |— 8.8 9.7 9.4 9.7 8.2 8.1 8.3
1/5 10.8 11.2 11.4 115 11.8 |— 10.9 11.7 10.9 11.7 11.2 10.9 11.0
1/10 15.3 14.7 16.2 14.7 15.0 |— 14.7 14.7 15.6 14.7 16.1 15.5 14.9
Jackknife 1/20 19.9 18.1 21.7 19.2 18.6 |— 20.0 18.4 249 18.4 219 21.0 19.0
Estimate 1/30 22.7 20.1 25.2 229 211 |— 23.7 21.2 324 21.1 25.6 24.5 21.4
Error 1/50 26.2 22.7 29.9 29.0 249 [— 29.2 25.2 43.8 25.1 30.7 29.3 24.5
1/80 29.4 25.0 34.6 36.2 28.8 |— 34.9 29.6 56.1 29.3 35.8 34.0 27.2
1/100 30.9 26.1 36.9 40.1 309 |— 37.8 31.9 62.6 315 38.3 36.4 28.5
1/150 33.7 28.1 41.2 48.4 35.0 |— 43.6 36.3 75.4 35.8 43.1 41.0 30.8
1/200 35.7 29.6 44.4 55.0 38.1 |— 48.0 39.8 85.2 39.1 46.7 44.3 324
1/400 40.5 33.0 52.6 74.1 46.4 |— 59.6 48.9 111.8 47.9 55.9 53.0 36.1
SLSC 0.030 0.022 0.021 0.020 0.029 | — 0.020 0.022 0.021 0.023 0.019 0.020 0.021
X-Cor 0.990 0.994 0.992 0.994 0.995 | — 0.995 0.996 0.996 0.996 0.996 0.996 0.997
P-Cor 0.978 0.994 0.998 0.997 0.995 | — 0.998 0.996 0.997 0.996 0.998 0.998 0.997
Selection Selected

Srouce: Prepared by Study Team
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Case Case 2
Duration 1 Day
Meteorological Type Monsoon and Others
Sample Type Annual Maximum Rainfall
Model Exp | Gumbel | SgrtEt | Gev [ LP3Rs | LogP3 | wai [ IshiTaka| LN3Q [ LN3PM | LN2LM [ LN2PM | LN4PM
Sample Number 61
12 93.5 100.8 97.5 97.5[— 97.7 98.6 98.5 95.0 98.7 — —
1/3 112.6 119.0 114.3 114.8 [— 115.1 116.2 116.2 113.2 116.5 — —
1/5 136.7 139.3 134.4 1355 [— 136.1 136.8 136.9 136.4 137.2 — —
1/10 169.3 164.8 161.7 164.0 [— 164.6 163.8 164.1 169.7 164.3 — —
1/20 201.9 189.3 190.0 194.2 [— 194.4 190.9 191.4 205.9 191.3 — —
Probable [1/30 221.0 203.3 207.2 213.0|— 212.7 207.0 207.6 228.7 207.3 — —
Rainfall [1/50 245.1 220.9 229.7 238.0 | — 236.8 227.6 228.4 259.1 227.8 — —
1/80 267.2 237.0 251.1 262.4 | — 260.1 247.1 248.0 289.0 247.0 — —
1/100 277.7 244.6 261.6 274.6 | — 271.7 256.5 257.5 303.8 256.3 — —
1/150 296.8 258.4 281.2 297.6 |— 293.4 273.8 275.0 331.9 2734 — —
1/200 3104 268.2 2954 314.6 |— 309.5 286.4 287.7 352.8 285.7 — —
1/400 343.0 291.8 331.0 358.6 | — 350.5 317.5 319.2 406.3 316.3 — —
1/2 93.5 100.8 97.4 97.4 [— 97.7 97.2 98.3 88.1 98.8 — —
1/3 112.6 119.0 114.3 114.8 [— 115.3 115.0 116.6 109.0 117.5 — —
1/5 136.7 139.3 134.6 135.7 | — 136.2 136.4 138.0 139.9 138.9 - -
1/10 169.3 164.8 162.1 164.5 [— 164.6 165.1 165.9 189.9 166.4 — -
Jackknife 1/20 201.9 189.3 190.7 194.8 |— 194.0 194.5 193.5 250.2 193.3 — —
Unbiased 1/30 221.0 203.3 208.0 2135 |— 211.8 212.2 209.7 290.5 208.9 — —
Estimator 1/50 2451 220.9 230.7 238.1 |— 235.2 235.1 230.3 346.9 228.6 — —
1/80 267.2 237.0 252.4 262.0 |— 257.6 256.9 249.5 404.7 246.8 — —
1/100 277.7 244.6 263.0 273.7 |— 268.6 267.4 258.7 434.1 255.4 — —
1/150 296.8 258.4 282.7 295.6 |— 289.1 287.1 275.5 491.2 271.3 — —
1/200 310.4 268.2 297.1 3117 |— 304.1 301.3 287.6 534.5 282.6 — —
1/400 343.0 291.8 333.0 352.3 [— 342.0 336.9 317.3 649.1 310.2 — —
1/2 4.4 5.0 4.8 5.7 |— 5.4 5.2 5.8 5.6 5.9 — —
1/3 6.1 6.7 6.4 7.2 |— 6.8 6.5 7.3 6.6 7.3 — —
1/5 8.6 8.9 85 9.0([— 8.6 85 8.9 8.4 9.0 — —
1/10 12.3 11.8 11.7 11.7 |— 11.8 11.9 12.0 12.8 12.1 — —
Jackknife 1/20 16.2 14.7 15.2 16.2 |— 16.5 16.2 16.7 19.8 16.7 — —
Estimate 1/30 18.4 16.3 174 19.9 |— 20.0 19.2 20.3 25.0 20.3 — —
Error 1/50 21.3 18.4 20.4 26.2 [— 254 23.4 25.6 33.0 25.5 — —
1/80 23.9 20.3 23.2 335 [— 314 27.8 313 41.5 31.0 — —
1/100 25.2 21.2 24.7 376 |— 34.6 30.0 34.2 46.0 33.9 — —
1/150 275 22.9 27.3 46.1 |— 41.0 34.3 40.0 55.0 39.5 — —
1/200 29.1 24.1 29.3 53.0 [— 46.1 375 444 61.9 43.8 — —
1/400 33.1 26.9 34.2 728 [— 60.2 46.1 56.1 80.7 55.1 — —
SLSC 0.027 0.032 0.027 0.025 [— 0.027 0.029 0.029 0.031 0.030 = =
X-Cor 0.991 0.989 0.994 0.994 [— 0.994 0.994 0.994 0.990 0.994 — —
P-Cor 0.982 0.985 0.988 0.989 | — 0.989 0.988 0.989 0.991 0.988 — —
Selection Selected
Srouce: Prepared by Study Team
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Case Case 3
Duration 1 Day
Meteorological Type All
Sample Type Annual Maximum Rainfall
Model Exp | Gumbel | SgrtEt | Gev [ LP3Rs | LogP3 | wai [ IshiTaka| LN3Q [ LN3PM | LN2LM [ LN2PM | LN4PM
Sample Number 63
1/2 111.8 121.0 117.2 119.6 122.6 [— 118.5 121.6 121.3 121.8 120.1 120.1 121.5
1/3 136.0 144.2 140.1 142.4 146.3 [— 141.6 1445 143.8 144.9 143.4 142.9 144.4
1/5 166.6 169.9 167.6 168.4 171.7 |— 168.5 169.7 168.6 170.0 169.8 168.7 169.5
1/10 208.0 202.3 205.2 202.2 202.1 |— 203.7 200.9 199.4 201.0 203.5 201.4 200.0
1/20 249.4 233.3 244.5 235.7 229.7 | — 238.9 230.3 228.7 230.1 236.3 233.3 228.2
Probable [1/30 273.7 251.2 268.5 255.5 2449 |— 259.7 247.1 245.4 246.6 255.4 251.8 244.0
Rainfall [1/50 304.2 273.5 299.9 280.8 263.3 |— 286.4 268.0 266.3 267.2 279.6 275.1 263.2
1/80 332.3 293.9 330.1 304.5 279.6 | — 311.5 287.0 285.5 285.9 302.0 296.8 280.4
1/100 345.7 303.6 344.8 3159 287.1 |— 323.7 296.1 294.6 294.8 312.8 307.1 288.4
1/150 369.9 321.2 372.3 336.9 300.6 | — 346.1 312.5 311.1 310.9 332.5 326.1 302.6
1/200 387.1 333.6 3924 352.1 310.0 |— 362.2 324.2 322.9 322.3 346.6 339.7 312.6
1/400 428.5 363.6 442.7 389.3 332.0 |— 402.3 352.5 351.4 349.9 381.2 372.9 336.0
1/2 111.8 121.0 117.1 119.5 121.6 [— 117.2 121.9 124.6 122.3 119.9 119.9 121.4
1/3 136.0 144.2 140.3 142.4 145.4 |— 140.7 145.3 147.1 145.7 143.2 142.8 144.5
1/5 166.6 169.9 168.2 168.6 1713 [— 168.6 170.7 170.4 171.0 169.5 168.5 169.9
1/10 208.0 202.3 206.4 202.6 202.8 |— 205.8 201.8 197.3 201.9 203.0 201.3 200.8
Jackknife 1/20 249.4 233.3 246.3 236.1 231.8 |— 243.4 230.8 220.8 230.5 235.6 233.1 229.3
Unbiased 1/30 273.7 251.2 270.7 255.8 248.1 | — 265.9 247.3 233.5 246.6 254.6 251.5 245.3
Estimator 1/50 304.2 2735 302.6 280.7 267.9 |— 294.9 267.6 248.4 266.5 278.5 274.8 264.8
1/80 332.3 293.9 333.2 303.9 285.6 |— 322.3 286.0 261.4 284.5 300.8 296.4 282.2
1/100 345.7 303.6 348.2 315.0 293.9 |— 335.6 294.7 267.3 293.0 311.4 306.7 290.3
1/150 369.9 321.2 376.2 335.2 308.7 |— 360.2 3104 277.6 308.2 330.9 325.6 304.7
1/200 387.1 333.6 396.6 349.6 319.0 |— 378.0 321.5 284.6 319.0 344.9 339.1 314.8
1/400 428.5 363.6 447.7 384.6 343.4 | — 422.3 348.1 300.7 344.9 379.0 372.1 338.6
1/2 5.7 6.2 6.1 7.4 7.2 |— 6.9 7.4 7.0 74 6.1 6.1 6.3
1/3 7.2 7.8 7.9 9.0 8.8 |— 8.1 8.8 8.5 8.8 7.7 7.6 7.8
1/5 9.6 9.9 10.6 10.5 105 |— 10.0 10.4 10.0 10.3 10.1 9.9 9.9
1/10 13.3 12.8 14.8 12.8 12.8 |— 134 12.6 12.9 12.6 13.8 13.3 12.9
Jackknife 1/20 17.2 15.7 19.4 16.5 154 |— 18.2 15.4 17.6 15.4 17.9 17.2 15.9
Estimate 1/30 19.5 17.4 22.3 19.5 17.2 |— 21.7 17.4 21.3 17.3 20.5 19.6 17.6
Error 1/50 22.5 19.5 26.3 24.6 19.9 |— 26.7 20.3 27.0 20.2 24.0 229 19.7
1/80 25.2 21.5 30.1 30.4 22.7 |— 319 23.4 33.0 23.1 274 26.0 21.7
1/100 26.5 224 32.1 33.6 24.1 |— 34.6 25.0 36.2 24.7 29.0 27.6 22.6
1/150 28.9 24.1 35.7 40.1 27.0|— 39.8 28.1 42.4 27.6 32.2 30.5 24.2
1/200 30.6 25.3 38.3 45.3 29.2 |— 43.8 30.5 47.1 29.9 34.5 32.7 25.3
1/400 34.6 28.2 45.0 59.7 35.0 |— 54.2 36.7 59.7 35.8 40.3 38.1 27.9
SLSC 0.040 0.020 0.027 0.022 0.032 | — 0.024 0.027 0.026 0.027 0.024 0.024 0.026
X-Cor 0.982 0.995 0.988 0.994 0.995 | — 0.993 0.995 0.995 0.995 0.995 0.995 0.996
P-Cor 0.975 0.996 0.996 0.996 0.995 | — 0.996 0.995 0.995 0.995 0.996 0.996 0.996
Selection Selected

Srouce: Prepared by Study Team
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Case Case 4
Duration 2 Day
Meteorological Type All
Sample Type Annual Maximum Rainfall
Model Exp | Gumbel | SgrtEt | Gev [ LP3Rs | LogP3 | wai [ IshiTaka| LN3Q [ LN3PM | LN2LM [ LN2PM | LN4PM
Sample Number 63
1/2 184.8 199.8 194.5 198.5 198.9 [— 198.9 |— 198.8 196.7 197.9 197.9 |—
1/3 224.0 237.1 234.0 2355 236.6 |— 236.5 |— 236.2 233.4 235.9 235.8 |—
1/5 273.3 278.8 281.8 2774 278.8 |— 278.7 | — 277.9 2754 278.9 278.7 [—
1/10 340.3 331.1 347.3 331.0 331.7 |— 331.8 |— 330.5 329.6 333.8 3333 [—
1/20 407.3 381.2 415.9 383.3 3824 |— 382.8|— 381.0 383.0 387.1 386.5 |—
Probable [1/30 446.4 410.1 457.8 413.9 411.6 |— 4123 |— 410.2 414.2 418.1 417.4 | —
Rainfall [1/50 495.8 446.2 512.8 452.5 448.1 [— 449.4 | — 446.9 454.0 457.4 456.5 | —
1/80 541.2 479.2 565.6 488.3 481.6 [— 4835 |— 480.7 491.1 493.8 492.7 | —
1/100 562.8 494.8 5914 505.5 4975 |— 499.8 | — 496.8 509.0 511.2 510.0 |—
1/150 601.9 523.2 639.7 536.8 526.6 |— 529.6 | — 526.2 541.7 543.1 541.8 |—
1/200 629.7 543.3 674.9 559.2 547.2 |— 550.9 |— 547.2 565.3 565.9 564.5[—
1/400 696.7 591.7 763.2 613.7 597.4 |— 602.7 | — 598.4 623.3 621.9 620.3 [—
1/2 184.8 199.8 194.4 198.3 392.7 |— 202.6 |— 195.7 195.2 197.6 197.6 |—
1/3 224.0 237.1 234.7 235.7 466.3 |[— 239.6 |— 234.2 233.9 235.5 235.6 [—
1/5 273.3 278.8 283.5 278.1 550.9 |— 279.2 |— 278.3 278.2 278.4 278.6 [—
1/10 340.3 331.1 350.3 332.1 659.9 |— 326.3|— 335.0 334.9 333.0 3334 |—
Jackknife 1/20 407.3 381.2 420.3 384.3 766.8 | — 369.1|— 390.2 389.8 385.9 386.5 |—
Unbiased 1/30 446.4 410.1 463.2 4144 829.2 |— 3928 |— 422.3 421.5 416.7 417.3 | —
Estimator 1/50 495.8 446.2 519.4 452.0 908.1 | — 421.6 |— 462.9 461.3 455.5 456.3 | —
1/80 541.2 479.2 573.3 486.3 981.2 |— 447.2 | — 500.5 497.8 491.5 4924 | —
1/100 562.8 494.8 599.8 502.4 1016.1 |— 459.1 |— 518.5 515.1 508.7 509.7 [—
1/150 601.9 523.2 649.1 531.5 1079.9 |— 480.4 |— 551.3 546.6 540.1 5413 [—
1/200 629.7 543.3 685.1 551.9 1125.5 |— 4953 |— 574.8 569.0 562.7 563.9 |—
1/400 696.7 591.7 775.4 600.3 1236.5 |— 530.2 | — 632.1 623.1 617.8 619.3 |—
1/2 9.4 10.3 9.9 11.4 196.1 [— 104 |— 10.1 12.4 10.2 10.2 |—
1/3 12.0 13.1 124 135 233.3 |— 12.6 |— 11.3 13.8 12.4 12.4|—
1/5 16.5 17.1 16.8 16.4 2749 |— 16.3|— 15.8 16.1 16.3 16.3|—
1/10 23.6 22.6 23.9 22.8 3274 |— 23.3|— 26.5 24.4 22.6 22.7—
Jackknife 1/20 31.0 28.1 32.2 33.3 3783 |— 323|— 40.5 38.5 30.0 30.1|—
Estimate 1/30 354 31.3 375 415 4079 |— 385|— 49.7 48.8 34.7 348 |—
Error 1/50 41.0 35.4 44.6 53.8 445.5 |— 47.3|— 62.4 63.7 41.0 412 [—
1/80 46.3 39.1 51.6 67.2 480.5 |— 56.1|— 75.0 79.0 47.1 473 [—
1/100 48.8 40.9 55.1 74.2 497.3 |— 60.6 | — 81.2 86.8 50.1 504 [—
1/150 53.3 44.2 61.7 88.0 528.2 |— 69.2|— 93.1 101.7 55.8 56.1 [—
1/200 56.5 46.5 66.6 98.6 550.4 | — 75.7|— 101.8 113.0 60.0 60.4 [—
1/400 64.3 52.1 79.0 127.1 605.1 | — 92.4 |— 124.1 142.2 70.7 71.1[—
SLSC 0.041 0.027 0.030 0.024 0.024 | — 0.023 |— 0.024 0.032 0.024 0.024 | —
X-Cor 0.981 0.992 0.991 0.993 0.992 | — 0.992 |— 0.992 0.993 0.993 0.993 | —
P-Cor 0.943 0.996 0.996 0.996 0.997 | — 0.997 | — 0.997 0.996 0.997 0.997 | —
Selection Selected

Srouce: Prepared by Study Team
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Annex T 3.21 Thiessen £2%x (1/2)

Hourly Rainfall
No Date Event Name Science G[Napindan |Mt.CampalAries Nangka |BosoBoso|Mt.Oro Pattern
1 2009/9/26|0Ondoy Available Available |Available [Available |Available |[Pattern 9
2 2012/8/7|Monsoon Rain Available Available |Available |Pattern 6
3| 1998/10/22|Loleng Available |Available |Pattern 3
4| 2004/11/29|Winnie Available |Available |Available |Available |Available [Available |Available |Pattern 10
5 2003/5/27|Chedeng Available |Available |Available |Available |Available [Available |Available [Pattern 10
6 2000/7/7|Edeng Available |Available |Pattern 3
7 1997/8/18|Monsoon Rain Available |Available |Pattern 3
8 2002/7/7|Monsoon Rain Available |Available |Pattern 3
9 2011/6/24|Falcon Available [Available |Available |Available [Pattern5
10 2000/11/2|Seniang Available |Available |Pattern 3
Pattern 3
Thiessen Coefficient
Sub-basin  |Science G|Napindan |Mt.CampalAries Nangka [BosoBoso|Mt.Oro
M-1 0.00 0.00 0.00 0.00 0.00 0.64 0.36
M-5 0.00 0.00 0.00 0.00 0.00 0.26 0.74
M-4 0.00 0.00 0.00 0.00 0.00 0.93 0.07
M-3 0.00 0.00 0.00 0.00 0.00 0.32 0.68
M-2 0.00 0.00 0.00 0.00 0.00 0.00 1.00
M-7 0.00 0.00 0.00 0.00 0.00 1.00 0.00
M-6 0.00 0.00 0.00 0.00 0.00 1.00 0.00
M-8 0.00 0.00 0.00 0.00 0.00 1.00 0.00
M-9 0.00 0.00 0.00 0.00 0.00 1.00 0.00
S-9 0.00 0.00 0.00 0.00 0.00 1.00 0.00
S-8 0.00 0.00 0.00 0.00 0.00 0.99 0.01
S-7 0.00 0.00 0.00 0.00 0.00 0.49 0.51
S-5 0.00 0.00 0.00 0.00 0.00 0.00 1.00
S-3 0.00 0.00 0.00 0.00 0.00 0.00 1.00
S-4 0.00 0.00 0.00 0.00 0.00 0.00 1.00
S-2 0.00 0.00 0.00 0.00 0.00 0.00 1.00
S-1 0.00 0.00 0.00 0.00 0.00 0.00 1.00
S-6 0.00 0.00 0.00 0.00 0.00 0.66 0.34
S-10 0.00 0.00 0.00 0.00 0.00 1.00 0.00
Pattern 5
Thiessen Coefficient
Sub-basin  |Science G|Napindan |Mt.CampalAries Nangka [BosoBoso|Mt.Oro
M-1 0.00 0.00 0.00 0.04 0.00 0.62 0.35
M-5 0.00 0.00 0.00 0.00 1.00 0.00 0.00
M-4 0.00 0.00 0.00 0.53 0.13 0.34 0.00
M-3 0.00 0.00 0.00 0.47 0.37 0.01 0.16
M-2 0.00 0.00 0.00 0.02 0.00 0.00 0.98
M-7 0.00 0.00 0.00 0.00 1.00 0.00 0.00
M-6 0.00 0.00 0.00 0.00 1.00 0.00 0.00
M-8 0.00 0.00 0.00 0.00 1.00 0.00 0.00
M-9 0.00 0.00 0.00 0.00 1.00 0.00 0.00
S-9 0.00 0.00 0.00 0.00 1.00 0.00 0.00
S-8 0.00 0.00 0.00 0.00 1.00 0.00 0.00
S-7 0.00 0.00 0.00 0.00 1.00 0.00 0.00
S-5 0.00 0.00 0.00 0.00 1.00 0.00 0.00
S-3 0.00 0.00 0.00 0.00 1.00 0.00 0.00
S-4 0.00 0.00 0.00 0.00 1.00 0.00 0.00
S-2 0.00 0.00 0.00 0.00 1.00 0.00 0.00
S-1 0.00 0.00 0.00 0.00 1.00 0.00 0.00
S-6 0.00 0.00 0.00 0.00 1.00 0.00 0.00
S-10 0.00 0.00 0.00 0.00 1.00 0.00 0.00
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Annex T 3.21 Thiessen £2%x (2/2)

Pattern 6

Thiessen Coefficient
Sub-basin  |Science G|Napindan |Mt.CampalAries Nangka [BosoBoso|Mt.Oro

M-1 0.00 0.00 0.00 0.04 0.00 0.62 0.35
M-5 0.00 0.00 0.00 1.00 0.00 0.00 0.00
M-4 0.00 0.00 0.00 0.66 0.00 0.34 0.00
M-3 0.00 0.00 0.00 0.71 0.00 0.01 0.28
M-2 0.00 0.00 0.00 0.02 0.00 0.00 0.98
M-7 0.00 0.00 0.00 1.00 0.00 0.00 0.00
M-6 0.00 0.00 0.00 1.00 0.00 0.00 0.00
M-8 0.00 0.00 0.00 1.00 0.00 0.00 0.00
M-9 0.00 0.00 0.00 1.00 0.00 0.00 0.00
S-9 0.00 0.00 0.00 1.00 0.00 0.00 0.00
S-8 0.00 0.00 0.00 1.00 0.00 0.00 0.00
S-7 0.00 0.00 0.00 1.00 0.00 0.00 0.00
S-5 0.00 0.00 0.00 1.00 0.00 0.00 0.00
S-3 0.00 0.00 0.00 1.00 0.00 0.00 0.00
S-4 0.00 0.00 0.00 1.00 0.00 0.00 0.00
S-2 0.00 0.00 0.00 1.00 0.00 0.00 0.00
S-1 0.00 0.00 0.00 1.00 0.00 0.00 0.00
S-6 0.00 0.00 0.00 1.00 0.00 0.00 0.00
S-10 0.00 0.00 0.00 1.00 0.00 0.00 0.00
Pattern 9
Thiessen Coefficient
Sub-basin  |Science G|Napindan |Mt.CampalAries Nangka [BosoBoso|Mt.Oro
M-1 0.00 0.00 0.00 0.04 0.00 0.62 0.35
M-5 0.06 0.00 0.00 0.00 0.94 0.00 0.00
M-4 0.00 0.00 0.00 0.53 0.13 0.34 0.00
M-3 0.00 0.00 0.00 0.47 0.37 0.01 0.16
M-2 0.00 0.00 0.00 0.02 0.00 0.00 0.98
M-7 1.00 0.00 0.00 0.00 0.00 0.00 0.00
M-6 0.85 0.00 0.00 0.00 0.15 0.00 0.00
M-8 1.00 0.00 0.00 0.00 0.00 0.00 0.00
M-9 1.00 0.00 0.00 0.00 0.00 0.00 0.00
S-9 1.00 0.00 0.00 0.00 0.00 0.00 0.00
S-8 1.00 0.00 0.00 0.00 0.00 0.00 0.00
S-7 1.00 0.00 0.00 0.00 0.00 0.00 0.00
S-5 1.00 0.00 0.00 0.00 0.00 0.00 0.00
S-3 1.00 0.00 0.00 0.00 0.00 0.00 0.00
S-4 1.00 0.00 0.00 0.00 0.00 0.00 0.00
S-2 1.00 0.00 0.00 0.00 0.00 0.00 0.00
S-1 0.77 0.00 0.00 0.00 0.23 0.00 0.00
S-6 1.00 0.00 0.00 0.00 0.00 0.00 0.00
S-10 1.00 0.00 0.00 0.00 0.00 0.00 0.00
Pattern 10
Thiessen Coefficient
Sub-basin  |Science G|Napindan |Mt.CampalAries Nangka [BosoBoso|Mt.Oro

M-1 0.00 0.00 0.56 0.04 0.00 0.18 0.23
M-5 0.06 0.00 0.00 0.00 0.94 0.00 0.00
M-4 0.00 0.00 0.00 0.53 0.13 0.34 0.00
M-3 0.00 0.00 0.00 0.47 0.37 0.01 0.16
M-2 0.00 0.00 0.00 0.02 0.00 0.00 0.98
M-7 0.00 1.00 0.00 0.00 0.00 0.00 0.00
M-6 0.71 0.14 0.00 0.00 0.15 0.00 0.00
M-8 0.00 1.00 0.00 0.00 0.00 0.00 0.00
M-9 0.00 1.00 0.00 0.00 0.00 0.00 0.00
S-9 0.18 0.82 0.00 0.00 0.00 0.00 0.00
S-8 0.62 0.38 0.00 0.00 0.00 0.00 0.00
S-7 0.99 0.01 0.00 0.00 0.00 0.00 0.00
S-5 1.00 0.00 0.00 0.00 0.00 0.00 0.00
S-3 1.00 0.00 0.00 0.00 0.00 0.00 0.00
S-4 1.00 0.00 0.00 0.00 0.00 0.00 0.00
S-2 1.00 0.00 0.00 0.00 0.00 0.00 0.00
S-1 0.77 0.00 0.00 0.00 0.23 0.00 0.00
S-6 0.99 0.01 0.00 0.00 0.00 0.00 0.00
S-10 0.01 0.99 0.00 0.00 0.00 0.00 0.00
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Source: Prepared by the Study Team
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Source: http://en.wikipedia.org/wiki/List_of Pacific_typhoon_seasons

&f200916= (KETSANA)

A Google Earth GE Amimation: Atom 2+ — B
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Source: http://agora.ex.nii.ac.jp/digital-typhoon/

Annex F3.2 HwREEEIOHF (LR : Wikipedia, TX : Digital Typhoon)
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EFFECTIVE FLOOD CONTROL OPERATION SYSTEM (EFCOS
PROJECT)

SUMMARY REPORT
(As of 8:00AM of August 9, 2012)

Weather Disturbance : “Monsoon Rains” (Habagat)
Date : Auaust 4-9. 2012

Source: EFCOS

Annex F 3.3 EFCOS #K L AR— t~Df] (1/3)
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Source: EFCOS

Annex F 3.3 EFCOS #K LAR— ~Df] (2/3)
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REMARKS/CONCLUSION:

Upstream of Pasig — Marikina River

A 12 hour of continuous moderate to heavy rainfall was monitored on the early
morning of August 25 at various rainfall gauging station upstream. These cause
the rise of flood water in almost all station reaching up to its critical level. Due to
the continuous rise of the floodwater total of 8 gates were opened during the
entire operation. As of 8 am of August 26, floodwater at Sto. Nifio Waterlevel
Gauging Station start to subside slowly with 4 gates at Rosario Weir remained
open while Napindan Hydraulic Control Structure remained close. Marikina and
Pasig area experienced floodings. As floodwater continue to decrease slowly with
the presence of light rainfall, at exactly 11:31 am of August 27 all floodgates are
closed. But after 2 hours,the elevation at Sto. Nifio reached 14.97m then again
gate number 4 was open to release floodwater to Laguna Lake.It was then
closed when the waterelvation at Sto. Nifio decrease to 14.66 m. All floodgate
was close at exactly 1549 hour of August 27,2004.

Downstream of Pasig — Marikina River

Moderate to heavy rainfall was monitored on the two rainfall gauging station
downstream. Entire Metropolitan Manila experienced heavy rainfall causing
Waterlevel Gauging Station at downstream portion reached up to its critical level.
Because of this event inundation all over the low-lying area at Metropolitan
Manila are rampant.

Source: EFCOS

Annex F 3.3 EFCOS #k LR — s D] (3/3)
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A MWSS L
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B PAGASA : -
® PRBFFWC }/ﬁl |
— Vi f e ?
No Station Name No Station Name No Station Name No Station Name
Port Area 11 | San Pedro, Laguna 21 | Polo, Valenzuela, M.M. 31 | Mt.Campana
Tayabas Quezon 12 | Sta Cruz Laguna 22 | Bureau of Soil, Cuyambay, | 32 | Aries
Tanay, Rizal
3 Sangley Point Cavite 13 | Boso-Boso Antipolo Rizal | 23 | NAS, UPLB, Los Banos 33 | Nangka
(PAGASA)
NAIA 14 | Sitio Tabak Montalban Rizal | 24 | Pakil, Laguna 34 | BosoBoso (EFCOS)
5 Scienec Garden | 15 | Macasipac, Sta.  Maria, | 25 | Umiray 35 | Mt.Oro
(PAGASA) Laguna
Ambulong Batangas 16 | Tagaytay 26 | LaMesa 36 | Sulipan
Tanay (Radar) 17 | Bagumbayan Taguig MM 27 | Angat Dam 37 | Ipo Dam
Infanta 18 | NPP Research Bu.of Prison | 28 | Matulid 38 | San Rafael
Muntinlupa
9 Barrio Maitim [ 19 | Pasig Elem. Sch. Pasig MM 29 | Science Garden (EFCOS)
Amadeo Cavite
10 Mabolo Elem Sch. | 20 | Tipas Taguig MM 30 | Napindan
Bacoor Cavite
Source: Prepared by the Study Team

Annex F 3.4 BERBLHIFTIEX
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25 — 2009.9.26 - 0.0
i TTTT] .
£ [ é Station Status
E 20 T NOt SeIGCted 30.0 -5 ||Science Garden |Out of Basin
3 1 § Napindan No Data
Q =
3 15 H- 60.0 To |Mt.Campana No Data
] R
= J Sto. Nino ' E Aries Fully Available
10 ; Hourly Rain 90.0 o« Nangka Fully Available
I ! BosoBoso Fully Available
09/2208:00 09/2408:00 09/26 08:00 09/2808:00 09/3008:00 VLo Fully Available
25 i TR TTTTIT ]
I €
E L ‘ g Station Status
E 20 = Not Selected i ~ \/_/ 30.0 < ||science Garden |No Data
98 [ = \\ /\ E- Napindan No Data
E’. 15 L /\ —Sto. Nino ~—/ 60.0 T [MtCampana No Data
© F . Y
; o Hourly Rain .% Aries Fully Available
10 o I 90.0 e Nangka Partly Available
' ' ! BosoBoso Partly Available
08/0309:00 08/0509:00 08/07 09:00 08/0909:00 08/1109:00 MLOTO Fully Available
25 2011.9.27 0.0
v Lo s .
— [ €
£ S Station Status
T>J 20 Sto. Nino T 300 £ |[Science Garden [No Data
9 N S 1 d l A Hourly Rain § Napindan No Data
% 15 - 2. Selladie U[\ 60.0 J=E Mt.Campana No Data
2 T N £ [Javies Fully Available
0 90.0 e Nangka Fully Available
1 ! BosoBoso Fully Available
09/2308:00 09/25 08:00 09/2708:00 09/29 08:00 10/0108:00 o Foly Avaibe
2004.11.30
25 s TEFTT 0.0
€
E g Station Status
T>J 20 ” 300 < [ science Garden |oOut of Basin
Q
3 —— Sto. Nino /\ /-\ 8 Napindan Out of Basin
% 15 +H Hourly Rain 60.0 -..‘=E Mt.Campana Fully Available
= — £ |laries Fully Available
10 90.0 e Nangka Fully Available
: BosoBoso Fully Available
11/2508:00 11/2708:00 11/2908:00 12/0108:00 12/0308:00 VLo Fully Available
2000.11.3
25 (1l Rl i 1 T 0.0
— €
£ £ Station Status
K] 20 - ll Sto. Nino T 30.0 £ |[Science Garden [No Data
g [ — Hourly Rain ) Napi
2 \I\/\ A apindan No Data
L 15 L =———— 60.0 5 |Mt.Campana No Data
© L K_ / T~ P
; % Aries No Data
e Nangka No Data
10 900 BosoBoso Fully Available
10/2908:00 10/3108:00 11/0208:00 11/0408:00 11/06 08:00 MLOTo Fully Available
Note: Basin mean rainfall was calculated with arithmetic mean.
Source: Prepared by the Study Team
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25 | — § 1998.10.23 - i} 0.0
— g T
£ NOt Selected é Station Status
= 20 + . 300 |—
g 3 | = Science Garden |No Data
% —— Sto. Nino /’\/\ g Napindan No Data
% 15 +—— Hourly Rain 60.0 ...‘=E Mt.Campana No Data
= -% Aries No Data
e« Nangka No Data
10 90.0 :
BosoBoso Fully Available
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