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. Upland General Hilly Extremely
Division Mountain Area Area Lowland Area Lowland Area
1.Elevation (m) More than 400 30-400 2-30 Less than 2
2. Ground slope (%) More than 2 0.5-2 Less than 0.5 Almost flat
3.Topographic  feature
of Major Rivers
Width of riverbed Little Medium Large Large
Height of riverbank Low High Medium Medium
4. Geology
Top layer Taal Tuff (upper) | Taal Tuff (upper) | Taal Tuff (upper) Alluvium
Very soft Very soft Very soft loose
Riverbed/Riverbank Taal Tuff (upper) | Taal Tuff (lower) | Guadalupe F. (upper) | Guadalupe F. (upper)
Very soft Moderately hard | Moderately hard Moderately hard
5.Groundwater surface Low-medium Low-medium High High
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Soil Analysis Map: more than 15%, (NAMRIA) SAFDS Map (Office of the Provincial Agriculturist)

CARP Map (Agrarian Reform Office) NIA Map (National Irrigation Administration, Naic)
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Inundation Map 2-yr, (JICA Study Team)

Map of Area not Suitable for Urban Use NIA Map
(Overlay of above information) (National Irrigation Administration, Naic)
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Typhoon Reming in October 2000

Typhoon Gloria in July 2002
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Sangley Point (251.6 mm)

Mabolo (255.2 mm)

Tagaytay (missing)
Ambulong (2271 mm)
28-29 Oct. 2000
(Typhoon Reming)

Sangley Point (407.2 mm)

Mabolo (341.0 mm)

Tagaytay (121.2 mm)

Ambulong (61.6 mm)
o

12-13 Jul. 2002
(Typhoon Inday)

Sangley Point (242.4 mm)
Mabolo (247.2 mm)
Tagaytay (165.0 mm)
Ambulong (98.2 mm)
o

05-06 Jul. 2002
(Typhoon Gloria)

Sangley Point (139.4 mm)
Mabolo (172.6 mm)
@ <100mm
@ 100-200mm
@ 200-30mm
‘ 300 -400 mm
‘ >400mm
Tagaytay (291.4 mm)
Ambulong (1962 mm)
®

27-28 Sep. 2006
(Typhoon Milenyo)
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Return Period Gumbel Log-Pearson 11l Iwai
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2 184 191 188
3 216 224 221
5 251 258 255
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50 394 360 378
80 422 376 400
100 436 383 411
150 460 395 430
200 477 404 443
Correlation 0.970 0.987 0.981
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3-year Return Period

30 30
= 25 | ~25 b
S S
E 20 £ 20
3 15 p----mmmmm = 15
S10Fr- A £ 10
5] 5]
@ S5 | x 5 F---------cAll A=z
O T T T T T T O T T T T i i
0 20 40 60 80 100 120 20 40 60 80 100 120
T (min) T (min)
5-year Return Period 10-year Return Period
30 30
—~ 25 } ~25 b
S S
£ 20 f E 20 -
= 15 p-vo = 15
£ 10 % 10
S
x 5 F  S5F--------—="1||| M-
O T T T T T T O T T T T T T
0 20 40 60 80 100 120 20 40 60 80 100 120
T (min) T (min)
20-year Return Period 30-year Return Period
30 30
= 25 z 25
£ 20 £ 20
15} 3 15
£ 10 | £ 10
S 5]
@ 5} @ 5
O 1 1 1 1 1 1 O T T T 1 T T
0 20 40 60 80 100 120 20 40 60 80 100 120
T (min) T (min)
50-year Return Period 100-year Return Period
30 30
~ 25 } ~ 25
S
E 20 E 20
-5=§ 15 | = 15
£ 10 € 10
@ S5 F & 5
O T T T T i 1 O T T T T T T
0 20 40 60 80 100 120 20 40 60 80 100 120
T (min) T (min)
THE STUDY ON X 5.7

COMPREHENSIVE FLOOD MITIGATION
FOR CAVITE LOWLAND AREA

CTI Engineering International Co.,Ltd.
Nippon Koei Co., Ltd.

JELRE PR [ R L 59~ % B E RN




BC-05

IM-11

BC-03

N
2,

CN-12

NIA Irrigation Canal

CN-09

CN-02

5.8

B4

9% it E

L.
X

3T 1 itk

Legend

~—~__ .River

: Basin Boundary

: Sub-basin Boundary

THE STUDY ON
COMPREHENSIVE FLOOD MITIGATION

FOR CAVITE LOWLAND AREA
CTI Engineering International Co.,Ltd.

Nippon Koei Co., Ltd.

F-5-8



THE STUDY ON 5.9
COMPREHENSIVE FLOOD MITIGATION
FOR CAVITE LOWLAND AREA

CTI Engineering International Co., Ltd. PR S S I %9 % el sy 51
Nippon Koei Co., Ltd




Manila Bay Bacoor Bay
\ \ \
Daan Bukid
Creek
-
g
fod 110]
8:| & | Bacoor
Palamitan River T
River G:I
] A
-02: IM-09 5 e
g
S 7 3 iM-06
| <
[od ; 4:|
2 YY-0
g
QO ]
>—|6 O g
-0 HIRL | o
o = 8
oo =
NIA Canal
Matangilan A
River
5:| .
_ 2 Nz
E g g
& g . :
5 g > 2 o
= 3 2 x
p = S . =
< n > g E
S P |:1
<] g
z
g |:1 Legend
2
= : ; Sub-basin
g
2 |:| River Channel
Distributed
Source
°_<] Point Source
THE STUDY ON 5.10

COMPREHENSIVE FLOOD MITIGATION

FOR CAVITE LOWLAND AREA

CTI Engineering International Co.,Ltd.

Nippon Koei Co,, Ltd

{71 D it Hi 5% 7 1]

F-5-10




Y Banalo Y Daan Bukid Creek
BACOOR
Sineguelasan ‘
{ } Sali
alinas IMUS
A Pulvorista A Mabolo
Binakayan < V \/ \/ \/ -
Malamok River /\ /\ /\ /\ Z
Tirona River %
V Kawit-Poblacion
Wakas N % %Wakas S ;;
1%}
Sta. Isabel E % Panamitan
3
Sta. Isabel W
,,,,,,,,,,,,,,,,,,,,,,, SAN JUAN
% Calero River % San Juan
San Rafael 1\; 1\/;
Bacao o
Ligtong V
Malimango Drainage 7 ‘
Silangan ii ii
Rosario-Poblacion
Sapa
CANAS
THE STUDY ON

COMPREHENSIVE FLOOD MITIGATION
FOR CAVITE LOWLAND AREA

5.11

CTI Engineering International Co., Ltd.
Nippon Koei Co., Ltd

AT D PR L

F-5-11




0
35 -
34 I Rainfall 40
E 33 Calculation =
w 32 — — Flood Mark 80 £
3 31 £
3% 120 8
3 =
g 28 S
= 27 160
26
25 200
9/27 08:00 9/27 20:00 9/28 08:00 9/28 20:00 9/29 08:00 9/29 20:00
(1) Imus River (at NIA Canal)
0
I Rainfall 40
Calculation
— — Flood Mark 80
120
160
200
9/27 08:00 9/27 20:00 9/28 08:00 9/28 20:00 9/29 08:00 9/29 20:00
(2) Ylang Ylang River (at NIA Canal)
36 0
35 -
34 I Rainfall 1 a0
T 33 Calculation °
o 32 — — FloodMark | gg €
3 3l | £
3 gg i 120 8
S i £
§ 28 | &
27 |+ 160
26 |
25 200
9/27 08:00 9/27 20:00 9/28 08:00 9/28 20:00 9/29 08:00 9/29 20:00
(3) San Juan River (at NIA Canal)
31 0
30 _
29 I Rainfall 1 a0
£ 28 Calculation =
o 27 — <
= 26 — — Flood Mark 80 E
s 25 | =
- 2 120 €
g 23 | £
= 22 o
vl 160
20 |
19 200
9/27 08:00 9/27 20:00 9/28 08:00 9/28 20:00 9/29 08:00 9/29 20:00

(4) Canas River (at NIA Canal)

Rainfall (mm/hr)

THE STUDY ON

COMPREHENSIVE FLOOD MITIGATION

FOR CAVITE LOWLAND AREA

5.12

20064E KI5 B BT E T LD

CTI Engineering International Co.,Ltd.
Nippon Koei Co,, Ltd

TRRIER R

F-5-12




Daan Bukid
Creek

Habay Bridge

Palico Bridge

o8 ||

o

Bacoor River

Muntino Bridge

Triburary

NIA Canal
Island Cove / Banalo Bridge Triburary !
Bridge To . . Anabu l
o | Balsahan Bridge Imus Bridge Dam |
010 06 02 o1 :
7 X :
AN . ;
Imus River o4]| o3 .
Bacoor Bay 5 _ Bucanddla Julian River
O| Taclong Il Bridge Dam
Triburary

Present Land Use Point Peak Discharge for Each Return Period (m3/s)
No. 2-year | 3-year | 5-year | 10-year | 20-year | 30-year | 50-year [ 100-year
1 200 240 310 420 550 600 650 700
2 270 320 430 600 750 750 850 950
3 80 90 100 120 150 160 170 180
4 130 150 170 210 240 250 280 300
5 25 30 30 40 45 45 50 50
6 400 470 600 750 950 1,000 1,100 1,200
7 65 75 85 100 120 130 140 150
8 130 150 170 190 230 240 260 270
9 140 160 180 210 240 250 270 290
10 550 650 750 950 1,200 1,200 1,400 1,500

FUtU re Land Use Point Peak Discharge for Each Return Period (m3/s)
No. 2-year | 3-year | 5-year | 10-year | 20-year | 30-year | 50-year | 100-year
1 310 370 430 500 600 650 700 800
2 410 470 600 700 800 850 950 1,000
3 130 140 160 170 190 190 200 210
4 200 230 260 280 310 310 330 350
5 40 45 50 50 55 60 60 65
6 650 750 850 1,000 1,200 1,200 1,300 1,400
7 80 90 110 120 130 140 150 160
8 150 170 190 220 250 260 280 290
9 160 180 210 230 270 280 300 320
10 750 900 1,100 1,200 1,400 1,500 1,600 1,700

Point Peak Discharge for Each Return Period (m3/s)
FUtU re I—and Use No. 2-year | 3-year | 5-year | 10-year | 20-year | 30-year | 50-year | 100-year
(with on-site flood 1 250 290 350 430 550 650 700 800
- 2 320 380 480 600 750 850 950 1,000
regLIIatlon pond) 3 90 100 120 140 160 190 200 210
4 140 170 200 240 230 310 330 350
5 25 30 35 40 45 60 60 65
6 470 550 700 850 1,000 1,200 1,300 1,400
7 70 80 90 110 130 140 150 160
8 130 150 170 200 230 260 280 290
9 140 160 190 210 250 280 300 320
10 600 700 850 1,000 1,200 1,500 1,600 1,700
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NIA Canal
I
| Pasong Kastila

Ylang-Ylang River

Bacoor Bay i Dam
| Panamitan Bridge 03 , [:
N £ |
— I\Painamitan River i
N San Juan Ilang-llang |
Bridge Bridge 4 Bayan |
Diversion o Dam |
06 05 ﬁ 02 o1!
N Diversion N San Juan River I
point
Present Land Use
Point Peak Discharge for Each Return Period (m3/s)
No. 2-year | 3-year | 5-year | 10-year | 20-year | 30-year | 50-year | 100-year
1 120 150 220 330 450 500 600 650
2 180 220 320 440 600 650 750 800
3 190 230 280 410 600 650 700 800
4 190 230 290 420 600 650 700 800
5 320 400 600 800 1,100 1,200 1,300 1,500
6 270 330 470 650 850 900 1,100 1,200
Future Land Use
Point Peak Discharge for Each Return Period (m3/s)
No. 2-year | 3-year | 5-year | 10-year | 20-year | 30-year | 50-year | 100-year
1 160 190 230 350 470 550 600 700
2 220 270 340 460 600 650 750 850
3 270 320 370 490 650 700 750 850
4 270 320 380 490 650 700 750 850
5 410 500 650 850 1,100 1,200 1,400 1,500
6 340 410 550 700 850 950 1,100 1,200
Future Land Use (with on-site flood regulation pond)
Point Peak Discharge for Each Return Period (m3/s)
No. 2-year | 3-year | 5-year | 10-year | 20-year | 30-year | 50-year | 100-year
1 130 160 220 340 460 550 600 700
2 190 240 320 450 600 650 750 850
3 220 250 300 430 600 700 750 850
4 220 260 320 440 600 700 750 850
5 340 420 600 850 1,100 1,200 1,400 1,500
6 290 350 480 650 850 950 1,100 1,200
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Manila Ba
y Tejero Bridge

Plucena Dam
f
04 02 o1l
Tanza Canas River NIA Canal
Bridge /|_|\
Present Land Use
Point Peak Discharge for Each Return Period (m3/s)
No. 2-year | 3-year | 5-year | 10-year | 20-year | 30-year | 50-year | 100-year
1 210 270 430 700 950 1,100 1,200 1,300
2 230 290 470 700 1,000 1,100 1,300 1,400
3 30 35 40 55 75 80 85 95
4 240 320 500 750 1,100 1,200 1,300 1,500
Future Land Use
Point Peak Discharge for Each Return Period (m3/s)
No. 2-year | 3-year | 5-year | 10-year | 20-year | 30-year | 50-year | 100-year
1 310 380 480 750 1,000 1,100 1,200 1,400
2 330 400 550 750 1,000 1,100 1,300 1,400
3 45 50 55 70 85 90 100 110
4 350 440 600 800 1,100 1,200 1,400 1,500
Future Land Use (with on-site flood regulation pond)
Point Peak Discharge for Each Return Period (m3/s)
No. 2-year | 3-year | 5-year | 10-year | 20-year | 30-year | 50-year | 100-year
1 240 300 440 700 950 1,100 1,200 1,400
2 250 320 480 750 1,000 1,100 1,300 1,400
3 30 35 40 60 75 90 100 110
4 270 340 550 800 1,100 1,200 1,400 1,500
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