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Trends & Impacts of Flooding in Metro Manila

Metro Manila Flood Event

Flood Costs as a Percent of 2008 GDP
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from 1-in-10, 1-in-30, and 1-in-100-vear
Floods in Different Scenarios (2008 PHP)

(limate Change
Damage Costs
(2008 PHP) with
an A1H Scenario
with EX

4,111,757,522.59

28,800,587, 593.15

1/100 64,727,999 688 IITI_.BQIJI]LHEEI 47,164,102,174 61

Source: Muto et al. (2010).

Metro Manila’s regional GDP in 2008 was 468
billion PHP (National Statistical Coordination
Board). Damage costs range from 3% of GDP
(SQ-EX-10) to 24% (A1FI-EX-100).

Climate change costs represent 1% (1-in-
10 flood), 6% (1-in-30 flood) & 10% (1-in-
100 flood) of GDP.

Source: Climate Risks and Adaptation in Asian Coastal
Megacities: A Synthesis Report, 2010, ADB, JICA, WB



PAGASA: The nation’s meteorological
and hydrological service (NMHS)

< To provide weather, flood, climate and
astronomical products & services to promote
the people’s safety and well-being, and
contribute to national development

PAGASA - an attached agency of the
Department of Science and Technology
(DOST).

v s 2\ The Philippines, represented by PAGASA,
\gi? ;g Is a Member of the World Meteorological
W "/ Organization (WMO), a specialized body

of the United Nations.
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Flood and landslide prone provinces in PH

TOP 10 FLOODD PRONE PROVINCES
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The PAGASA and its Flood
Early Warning System



Evolution of FFWS and FFWSDO in the PH

Pampanga Angat & Pasig- Upgrading of || Upgrading of

River Basin Pantabangan Marikina- Pampanga Agno FFWS /
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! Flood disaster

Design inflow of Flood due to Flood due Pedring
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NETWORK of Existing PAGASA
HYDROLOGICAL Stations
(Telemetered major river basins
and dams)
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Flood Forecasting Model

Fi—la A st ) Ll FT
@ ¥ = e _ 3 & e ==
J . Times MNew Foman |12~ ||| | = SHITELTR{TERTED  BE 3 ﬂj j
3 E;
BT BP0 A& ST - | (B % o (5 ] AL #A
(20 i A £} ] EE £}
27 -
& | B | oo | e[ FlG[H 1 kLo [ wm [ w Elaelrls 7 lulwlw
7
Input Condition
2 The Project for Strengthening of — 2
3| Flood Forecasting and J
_ Hourl)
: ! Warning System for Dam Operation JICA (_ Basic Datx ) ( Rainfai )
8 Sul i i Chann
= ( b-Bau‘l;l’ ) ( River '.'al)
o Agno River Basin (—
Flood
) g ( Reservoir H-V ) Operation Rule )
10 |
11 - Initial Reservoir
3 Flood Forecasting Program (riziresnzr”) (acwaroam oata)
13
! River Flow Capac
7y C momnoan o s Sate tains
iz Filood Modeling Working Group
151 g Output
17 |
LiEt | Calibration Result
1o alibration Resu ({ n_ymma ( m J
20
Typhoon Typhoon
Maice (2004) lrogra,
a2y ) (ol ) Gz (i)
= Information = Basin Mean
21| RUN (""""' m"“’m) ( Ralntall
25
I Basin Map Basin Diagram harge
zi ( ) ( ) ( (Dawr::m’:f-'&n Roque Dam) )
4 4+ ¥ hisin ~BasicData BasinParameter  ChannelParameter - Rainfall PoirtRainfall RessrvairHy - FloodOpsratiorRule  InitizFesil. - ActusiCE |

=T izt fEil F

J‘E Times New Roman = 11~ A" A7| = SHAELTR(FRRTEE | 158 ¥

= o = ;
hoitth | e [ [ A [ | [ Bt S LTtz - ([T % o |[%8 % L]
(o) el Fak i) (i & B & el
| B2 - Je | o,

Aeloclo Y3 7 N TN TR [T % M M| n [ o P a [ R [ & T u R T ]
1 | Angat Dam

Yewr Month Dsy | How Return to Main Menu

£
3 T T s | 38 | 1 Peak Discharge Taflow Ouiflow Maximum Reservowr |
4 IECTEE 26 | 200 (m%iseq) 3758 5070 WL -
5 3 2011 B 26 300 Dam Crest Elevation: 221.5Elm Design Flood Water Level :  219.0 EL m
5 4 2011 B 16 400 HWL (Flood Season): 210.0 EL m HWL (Normal) : 212.0 Il m
7 5 |11 | 9 | 26 | 3m
5 6 | 2011 | o | 26 | 600 21600
a (E B 700 214.00
10 NECEEEEED 2.0 = —1= =
i 9 |01 | o 6 | 900 210100
iz W |1 | v | 26 | 1000 250
13 U |01 | e | 326 | 10w ;;:':;
N | 12 Ln| 9 | 26 f 160 T 2 s o6 120 144 168 102
16 13 | 2011 2 26 | 1300 i
16 o011 | o 6 | 1400 Reservair Water Level at Angat Dam
i S ECEEE 1500
18 TECTNEE 1500
13 17 | 20011 H 1700 4,000
0 w2011 | © 1800 A — Outflow
P 011 | o 1200 I ‘
P w1 2000 ‘ T =k
2 01| @ 2100 |
AIERESI 100 | |‘ 1
5| | @ |1 | @ 100 \j
| | 2 |01 o 000 J |
o 5 01| ¢ 100 | \
g | | 26 |21 | o 200 ]
2| | 27 |11 | @ 300 ) VA
0 ® w1 9 200 S FL_)—F”-:r’ P L R
a3 2 01| o 500 0
w0 [:u] ¢ | w |em o M ] 2 s , 120 144 168 102
w4+ | BasinDiagram - GroseSection . CalibOndovPerenz - GalibPadring - RiverFlowCaracity . EstimatedDischarse . Dowrstream( | AngatCam - Eud TT—

mi FERME :'“IurageFunctlunMagaUevLCaIlemung E}%-E—.f.-"m\cmsuﬂ mu:e
(T —

==

A =3 APk i 5=4 i} Fin

BRI [ |SmmElremETTs me s B (W=

0 g = 5
BAnfTt g |[(B 2 o E S A A RS LTk - | (G- o s [0 5] gﬁ;ﬁ_ %Wﬁbf A |
Pk il el [F] & F] B IF] 2541

726 - e |
A B |0 D EF [ alH 1 J K] L IM[N]O]lP @a|R]s [T [U]v|w
1
5 " ) ; h Input Condition
3 The Project for Strengthening of "'\
Flood Forecasting and H ) - Hourly
4 Basic Data
5 W Warning System for Dam Operation jICA ( ) ( e )
8 ( Sub-Basin ) ( River Channel )
7 Parameter Parameter
] - -
. Magat River Basin (remervorrtiv ) (Copertiocs wue
10 x
" Flood Forecasting Program (zzmzr™) (Geseer oom o)
ik ( River Flow Capacity )
1! Flood Modeling Working Group 2 e L G L D )
18 March 2011
16 Output
17] ™
18 i i
b Calibration Result (’ (%%a%f) ) G - M%%“D
20
29 _)
20 (_Paak mscham) ( ;gnfau
%) Information RUN
24
Inundation Discharge

2% Dovstream of Son Roqae Darm
26 ( Basin Map ) (anln Dlaymm) it ms — ) )
27
W4 v M| Whain o BasicCata o BasinPararmeter - ChanrelParameter -~ Rainfall - PoirtRainfall -~ ReserwirHy - FloodDperationRule - Initial ReswL ActuM




Community Based Flood
Early Warning System
(CBFEWS)



Community-
based Flood
Early Warning
System
(CBFEWS)
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Threshold for Warning:

Assessment Water Levels

WATER LEVEL/
DISCHARGE

FLOOD ASSESSMENT LEVELS

|,_~L = :v LLFEi;LL z ;’r’% S
A~ ¥ SEVEE 1 Jr-' | LEVEL 6
\ \H\w/’/ ‘,-"/ LEVEL 4
| 4 —)
S Y
‘-Hﬂ'—_’ —'-—*""_'Jrf TIM}E
Actual Water Meaning Flood Warning
Level (m)
Level 1 1.1m Awareness
Level 2 1.5m Preparedness GET SET
Level 3 2.0m Response GO

Values are arbitrary and will be modified when sufficient data

becomes available.




Flood Warning Protocol

(Batingaw)

Warning Signal/
Info

Water level at the
monitoring station

Meaning

1 bell or 1-second
of brief siren for
every 2 seconds
for 30 seconds

Water level has
reached Alert Level

READY — People are
made aware of an
impending flood.

2 bells or two 1-
second siren for
every 2 seconds
for 30 seconds.

The
reached the

in 30
minutes or less

— People
are advised to

fora
possible flood.

Continuous
ringing of bells or
siren for 20 to 30
seconds.

Water level at the
monitoring station
reached Critical
Level

GO —People are
advised to respond/
evacuate for an
expected flood.




Communication Scheme of a CBFEWS

Warning
2 Phase
P P RR Observers Oézé%,:?i 1- E;‘“dﬂl}? Target
€y, egaphone .
% 2 - Get SET ______ wisiten “ommunity
G Cagy ? . Communication
Q:?[e/j (98 DlsaSter 3- GO of Warning
é’% Operation Center 1-MDCC
‘x@&\ z\\g\‘@ (DOO) Flood ; - EDCIC
0QV°\\ Yunicipal Hall Advisory ] V(:)Cl?mteers Batingaw
O Sitio/Purok
QP 5° ‘
> h Water Level ,s@\ e‘@ ° Leaders
Observers 00‘0(” B~ 50 =
S ;E‘_E o Evacuation
%'E § < % Center
2z | =
A -
Flood info
River PDCC p RDCC
Observation
L=(Eir Weather
2 - Speed of Flow Update / Legend: <« Information starts here in case of large-scale
3- Sound Info system (Ex. typhoon and monsoon).
4 - Presence of P> P> Information starts here in case of local/
Debris small-scale system (Ex. Thunderstorm and

PAGASA- Field Station

ITCZ).



Provinces where
CBFEWSs were installed



Surigao Del Norte

& o P
PR S et A= *0BBESER | pying the Revisit of
X ‘--_‘-_hfﬂ_:: FOR SURIGAO DEL NORTE 6016 May 2008:
V- pramt A DI Success stories
3 < —;_j,.if_f_ﬁflj;g-““ L o 4 were noted in the
L+ s N municipalities of
W LA -~ Hinatuan, Barobo
7 e G W 7 { &Tagbina in SDS, in
1 gl Ry Libjo for Dinagat
el e fl | Island & in Mainit &
e } AZE A 1 Surigao City.

Observed data were used to forewarn the threatened communities,
i.e. before the landslide that occurred in Surigao City in Feb 2008
and in Hinatuan river basin.



Overall, fewer people are being killed Surigao del Sur
as a direct result of floods, thanks to

improvements in warning systems and et ‘ '
better preparedness. il
- In May 2009, the province of Zambales

was devastated by flooding due to mw_lﬂﬁ ;

passage of a storm but no casualties

TR
were recorded. This was mainly

=1

§am,, 15 Dec, 311
| ihal Pt i

e

—

attributed to the community based o n W e e
flood early warning system (CBFEWS) ~—Track of Tropical Storm "SENDONG" 32
in place.

- On 16 Dec 2011, Surigao del Sur recorded 2 casualties
compared to Cagayan de Oro and lligan City (more than
1000) due to the passage of TS Washi. In 2005, CBFEWS
was established under the UNDP Ready project. People in
the area still remember the lessons during the flood drills
conducted. LGUs immediately convened the local DRRMC
in anticipation of storm Washi.



S, s S Cruz

ﬁggﬁ&j; River—
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@ water Ievel

- gabaluan River
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C L deSan Vicente River:
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Zambales

Olongapo City:

Colors of Beauty
& Safety

from 4 to 6 ft. —
The area should be cleared. Everyone should be
safe in the evacuation centers.

from 2 to 4 ft. - Families
should be evacuate their homes and go to their
assigned evacuation centers.

YELLOW from 0 to 2 ft. — get ready Families
should secure all of their possessions and
prepare necessary items for evacuation.

15 digital & 3 manual raingauges (Zambales); 5 digital raingauges - Olongapo City
20 water level gauges (15 in Zambales, 5 in Olongapo City)

Zero casualty during passage of TY Emong in May 2009



Thank you.



