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Accumulated Rainfall (mm)

CLIMATE CHANGE PROJECTION (RCP4.5 and RCP8.5)
Radiative Concentration Pathways

600.00
.
RCP 8.5in 2079
500.00
RCP 4.5in 2079
RCP 8.51n 2049
.
RCP 4.5in 2049
3 =
: -
£300.00
§
’ Baseline
h
200.00 f
a. 2-Year Rain Return: Rainfall with 1/2 probability of occurrence under normal conditions.
b. S-Year Rain Return®: Rainfall with 1/5 probability of occurrence under normal conditions.
¢. 10-Year Rain Return: Rainfall with 1/10 probability of occurrence under normal conditions.
d. 15-Year Rain Return: Rainfall with 1/15 probability of occurrence under normal conditions.
; ’ . 1/9 —@—RIDF (based on 59 years of record)
100.00 e. 20-Year Rain Return: Rainfall with 1/20 probability of occurrence under normal conditions. F{tased-on 55 yeprsof record
/ Baseline plus RCP 4.5 in year 2049 project
f. 25-Year Rain Return™: Rainfall with 1/25 probability of occurrence under normal conditions. . I eeton
A Baseline plus RCP 4.5 in year 2079 projection
g. S0-Year Rain Return: Rainfall with 1/50 probability of occurrence under normal conditions. = o
< X . - . = Baseline plus RCP 8.5 in year 2049 projection
h. 100-Year Rain Return®: Rainfall with 1/100 probability of occurrence under normal conditions. : A T i
- Baseline plus RCP 8.5 in year 2079 projection
Rain Return with availoble flood maps through NOAH
0.00

0 20 40 60 80
Rain Intensity Duration Frequency (RIDF)

100 120

12 . 5 yea rra i N retu rn RIDF (BASED ON 59 YEARS OF RECORD, PAGASA 2010) 100 yea rra | g] retu rn

Rain Intensity Duration Frequency



47" 4 Flow Depth
0.00-0.20

0.21-0.50
0.51-1.00
1.01-2.00
2.01-5.00

5.01 and above
T




)
:Legend
Factor of Safety
0504469591 - 1
| 1.000000001 - 2
20000000048
| 3.000p00001 -8

800000000} - 90

|

fLegend

: Factor of Safety

k 0504469991 - 1

| 1.000000001 - 2
2 00000000 18

I 3,000p00001 - 8

000000001 - 40

™ | ‘ |
&®
— T
I'N \/_/'v
7
gy

E Legend

| Factor of Safety

| 0504469991

| 11000000001 - 2
2.00000000148

I 3000000001 - 8

800000000 | - 10




Typhoon peak intensity (m/s)

Storm Surge

Cat4 Cats

sea-level [cm ]

Cat.3

Cat.2

1950

2000 2050

Typhoon Intensity
Projection

Observed, predicted and projected
seasonal mean typhoon lifetile peak
intensity (ms?!) denoted with the range
of typhoon intensity from category 2 to
5 based on Saffir-Simpson hurricane
scale (Mei et al, 2015).
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Sea-level rise projection

Sea level hindcasts and projections for
models with different temperature and
sea level data (Rahmstorf et al., 2011),
show increasing value of mean sea level
that can reach up to more than 100 cm
in 2100.
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Yolanda-type conditions but with tracks of tropical cyclones that entered

PAR from 1948-2013 and corresponding storm surge height
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Multi-Hazard Map
Scenario Based
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Why the need to model the rainfall and
sea-level scenarios into hazard maps

e Rainfall is not the hazard, the hazards are the
consequent floods and landslides. Rainfall and sea-
level needs to be in the form of multi-scenario
(probabilistic) hazard maps

* For the municipality/cities to plan accordingly to
the predicted impacts of Climate Change

* LCCAP, CDP, CLUP, etc

* Disaster Risk is an unresolved problem of
development and proper planning reduces risk.
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70 % of evacuation centers in Tacloban were
hit by storm surges




LANDSLIDE AND FLOOD SUSCEPTIBILITY MAP OF MANAT QUADRANGLE
COMPOSTELA VALLEY AND DAVAO ORIENTAL PROVINCES, PHILIPPINES

LEGEND

Brgy Andap

High susceptibility to flooding
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566 people were placed in an
evacuation center overwhelmed by

debris flows (This picture) which is a
type of landslide
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No amount of accurate
warning will work if hazard
Mmaps are inappropriate



Disaster Risk

“A country” s risk of becoming the victim of a disaster is not determined
solely by its exposure to natural hazards, but to a crucial extent also by the
society” s state of development.”

- World Risk Index Report 2013

Risk = f@ Exposure, Vulnerability)

Risk




MGB susceptibility map based on interviews and expert opinion
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Example for development
planning and locating
evacuation centers

Municipality of Alang Alang, Leyte
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Plans cut across all sectors

HYDROE L CIRE PUGER
Climan s b Hony e somcnan
clocn powe pemeiishs

FLOODS
A oronse 1 oxreoe
wearher Wil nad v
gt wantus tives
Bowes, neolt

Agriculture botmeons

RIVER FLOWY
Changes o v Bow iigpacss

water supply. water quolty.
fishierses, ad fucieaten

SNCAS ACK,
M E2TE oduown 4 v
4 sranoack -
vl chaoge

Coastal —

Highet tempesatinon AGRCINTUSY
W wid chesenpes ot ot poned danved
ate r PP atain For impeecn.

Wil bt 100

Health
Forestry
Biodiversity
Environment '
Energy
Education
Tourism

Infrastructure

HasI Al

Viormes nivor temperanos
Settlement CELTALEVEES Airvh Cold Wi Apiecms
San bl ise wil steh as solimon,

Mining htenan Dolis kewees
GROUNDWATER
Losson watot tobikes due
Pryh cdog hrimges vl
o eter (] comme some
shadboss sl 4o go dry

VR TER OUALITY
SaE vt nllson
Pom vsng sen lmmls
w b fect the Dok et
Cowstr aplars

VATER USE
Desmend for apc e whw aw
oot et val mcromse,



% >E1<{poR{ DOST - Project NOAH s

»

) b

"1k ¥V

Source: DREAM Program
Flood Monitoring
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Tide Levels
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EXISTING LAND USE MAP
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EXISTING LAND USE OVERLAID WITH FLOOD HAZARD
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EXISTING LAND USE OVERLAID WITH STORM SURGE HAZARD




EXISTING LAND USE OVERLAID WITH LANDSLIDE HAZARD
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(CONCEPTUAL) PROPOSED LAND USE MAP
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Mahar Lagmay nababaha - Dec 25

Latest weather satellite image and forecast
track of #NinaPH according to PAGASA.
Stay safe everyone!




PINOY BAE @PINOYBAE - 26 Dec 2016
It's raining men. Kevin Redder .+ #NinaPH
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UP launches Resilience Institute,
spearheads open data for disasters

Published June 21,2017 7:15pm By TJ DIMACALI, GMA News
The University of the Philippines officially launched its Resilience Institute (UPRI) on Tuesday,
June 20, at a formal ceremony at the UP Diliman Bahay ng Alumni.

In his opening speech, UPRI executive director Dr. Mahar Lagmay said that the Institute
continues and expands on the work started by the Nationwide Operational Assessment of
Hazards (Project NOAH), which he also previously headed.

The UPRI is tasked with providing the public with data for disaster prevention, response, and
mitigation. Lagmay stressed that this data is, and should always be, free to the public.

"Ang disaster data at impormasyon ay dapat libre at accessible sa lahat," underscored Lagmay,
to strong applause from the gathered audience.



More powers for MMDA?

By Rio N. Araja

HE 36-member Quezon City council

supports two measures in Congress (o

expand the powers and functions of the
Metro Manila Development Authority.

Distret | Councile  Peter
Asthory “Owyx” Crisologo on
Wednesday sald Quezon Ciry
and the other 15 citles and one
municipality makiog ap the Na-
tonal Capital Region, supports
giving the MMDA maore teeth
0 impbeawnt calform poliies
gusdedines, aod programs and
projects,

“For example. tere s Ondi-
nance Noo 550 1o Masdaluyong
Cry. allowing only spencees, pas-

ents and siblisgs © be with aw-
torcycle riders. Om the other hand,
Quezon Cly has B own, oo,
regalating child back nders oo
motor bikes. Both leve different
features.” oe tokd reporters.

Crisohogo, » ditector of the
Metio Mastla Cooncilors
League regresénied  group

president and Distrxct 2 Caloo-
can City Councilor Carolyn Co-
nazan in the recvit mevting of 2
trehnical working group created

by Quezon City Rep Winston
Castelo

Castelo, ax chairman of the
House commitiee on Metro
Masils drvelopment, wasted o
thresh out and study the details
of his owe Hoese Bill $642 and
Marikioa City Rep. Bayand Fer-
nando's HB 5057

Undet the proposed meas-
wres, the Metro Manils Couscil
MMDA's policy-making body
would esusre that the policies,
guidelines, programs and peo-
Jects of the 17 localicies o the
awtiopolis are consistent with
one anotber and with the Au-
tharizy

“We welcome both bifls almed
M coming up with & clearcut
wole of the MMDA sod that of
the local govermasent walt.” Cri

sologo stresand

The techaical working @oup
Is divecting the provisions of
HE 4542 16 amwnd Republic Act
THZA that crvated the MMDA,

The proposals sl to give the
agency the power 1o review de-
velopmwnt perinits with awtro-
wide Bamport and traffic im-
pacts, undertake the delivery of
basic services ln conndination
with and suthority of the local
government, and ensure all 17
LGUs sre well-tnformed of the
MMCs  apptoved  ordinsnces
with peoal sanctions throagh
publication (s a daily newspapes

HE 5057, co the vther hand
smed (0 strengthen the MMDA
by amending its chastes

Under the proposal. the MMDA
owy depulioe peoscane from the

Standard

fimbo Owen Gulle_ Editor

Roger M. Garca, Assistant Editor

jimbo gulle@ gmail.com
mslocalgov® gmail com
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Philippine National FPolice, lo-
cal taffic busvaus, duly liceased
securlty guaeds, or suy mesbey
Mot 2 son-goves et organiza-
thon to enforce all raffic laws and
regulaticen metin-wide

The Authority womld also
prowsigate rales and reguls-
thons, set policies and standards,
and esact ordinases for metio-
wide applic aticn pet the prc
o of Fernando, a formes MMDA
chalrman

“The besuty of both propasals
is that thelr lssues ae nol con
floed 10 talllc concerm alane
Both Mils would addiess many
other important lssues, suck as
problema on waste Bianage mwent
and disporal and flooding * Cri-
wloge sasd

Tumto (2

Adurnes ot the UP
Debman campas.
n Quezon Cy
on Tussday. Ao
i photo {from
left) we professor
Leoniio Daloricon,
LS president Dando
Comcegeion, and
UFR| emrcutrer
Grector Do Alfredo
Mahar francico
Lagemay. Nosman

COw













Sen. Loren Legarda’s statement

 "If all the SUCs (State Universities and Colleges) will
help the LGUs (Local Government Units) in the
respective areas, mapapabilis (it will be expedited),
we'll finish it by 2018. 'Yan ang target natin (That's our
target), but | need a shepherd; | need a lead, and that
lead will be UP Resilience Institute. That's part of your
mandate. So, may | request UP to lead all other SUCs to
help CCCom teach local governments to complete their
LCCAPs (Local Climate Change Action Plan).” —

Senate Budget Hearing for SUCs



Plan of UPRI — Cascade Knowledge

UP, CCC, Rebuild (w/ UNDP), Rapid (w/ UNDP), ADB projects:

Combined learning by doing experience in mainstreaming CCA-DRR in

more than 40 municipalities in Leyte, Samar, lloilo and Cagayan

UP up UPLB UpP up UP up up BSU || ADMU | ADNU || ADDU
Diliman || Manila Baguio | Pampanga | Visayas | Cebu || Mindanao MO Naga || Davao
Logistical support from the Private Sector (National Resilience Council) and the CCC.

9 SUCs || 9SUCs || 9SUCs | 9SUCs 9 SUCs 9SUCs | 9SUCs | 9SUCs | 9SUCs | 9SUCs | 9SUCs | 9 SUCs

Logistical support from the Private Sector (National Resilience Council). Also, assistance from DTI through the SSF.

15
Muni/
Cities

15
Muni/
Cities

15
Muni/
Cities

15
Muni/
Cities

15
Muni/
Cities

15
Muni/
Cities

15
Muni/
Cities

15
Muni/
Cities

15
Muni/
Cities

15
Muni/
Cities

15
Muni/
Cities

15
Muni/
Cities

Each SUC, equipped with mainstreaming CCA-DRR knowledge and tools, shall provide assistance and serve as an
information hub for their locality for LCCAP formulation.




SUC distribgtion in the Philippines

State Universities and Campuses|
in the Philippines
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Sectoral planning assistance

e UPRI, BSU and Ateneo will leverage on UP’s centers
of excellence in different fields (sectors)

* UP Manila — Health Sector
e UP Los Banos/FEU — Agricultural and Forestry Sector
* UP Diliman — Transport, Energy, Water

* Municipal planning offices/departments
* DENR (PENRO, CENRO)
 NEDA

* Other local government agencies (DA, DSWD, DILG,
DPWH, DOE etc)



Creation of an online analytics platform and
repository for LCCAP and other development
plans of the community

€ X | ® Not Secure | rebuild.noah.up.edu.ph/login?next=%2F L+ ¢ L
Welcome to Geospatial Analytics Platform!

Authorized person only
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Creation of an online analytics platform and
repository for LCCAP and other development
plans of the community

< C | ® 202.90.159.190:808(
N & Nationwide Operational Assessment of Hazards (NOAH) The UP NOAH Homepage | How to Use
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Creation of an online analytics platform and
repository for LCCAP and other development
plans of the community
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Creation of an online analytics platform and
repository for LCCAP and other development
plans of the community

& > | @ rebuild.noah.up.edu.ph ir =

{If SELECTEDSCENARIO }]}
DUMANGAS & |

Vulnerability Assessment Disaster Risk Assessment

"] Flood 5-Year RRP 2049
"] Flood 25-Year RRP "] Flood 5-Year RRP RCP 4.5
"] Flood 100-Year RRP "] Flood 5-Year RRP RCP 8.5

["] Flood 25-Year RRP RCP 4.5

["] Flood 25-Year RRP RCP 8.5

[} Flood 100-Year RRP RCP 4.5

["] Flood 100-Year RRP RCP 8.5
2079

["] Flood 5-Year RRP RCP 4.5
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Creation of an online analytics platform and
repository for LCCAP and other development
plans of the community

PROJECT

2049-FLOOD 100-YEAR RRP RCP 4.5
ReBUILD

ZARRAGA & |

Population Areas Urban Use Areas Natural Resource-Based Production Areas Critical Point Facilities Lifeline Utilities

Q

_

Balud 1 60,254.1 0.016 37,964.5 618.102 63.01

Balud Il 857 276 48,510.6 0.018 26,533.9 468.754 54.7

Balud Lilo-an 638 179 64,959.1 0.010 43,256.2 424844

Dawis Centro 217 63 51,2951 0.004 6,559.27 27.749

Dawis Norte 332 a3 32,166.7 0.010 14,634 151.04

Dawis Sur 725 190 88,746.6 0.008 8,406.63 68.677 247

Gines 298 277 87,835.6 0.011 68,1024 773.789

llawod Pablacic 2497 653 440,336 0.006 130,322 739.014 296



Creation of an online analytics platform and
repository for LCCAP and other development
plans of the community

& C | @ rebuild.noah.up.edu.ph 7 ﬁ" by

PROJECT
ReBUILD

2049-FLOOD 100-YEAR RRP RCP 4.5
ZARRAGA & |

A RY (YT LI PR (T o

Population Areas Urban Use Areas Natural Resource-Based Production Areas Critical Point Facilities Lifeline Utilities

Q

| AdwivCovsored
---------—

Balud | None None Yes None. Resi Irrigation v v v
Balud 11 None None Yes (Food pacl School, Bar Training o 2 7 3 ] 3 -
Balud Lilo None None Yes None Civic Cent 3 s 3 v 3 v
Dawis Cei None None Relief goods Elementan None 3 s 3 5 3 :
Dawis No Yes None Yes Barangay None 3 5 3 5 3 5
Dawis Sur None None Yes (Food pacl Barangay + None 3 s 3 : 3 s
Gines None None Yes EC, Barang Provision 1 s 3 5 3 s

llawod Po None None Yes (In-kind, C Barangay + Assistance 3 s 3 H 3 v



Creation of an online analytics platform and
repository for LCCAP and other development
plans of the community

& (€] !@ rebuild.noah.up.edu.ph T ﬁ‘ oy 3

PROJECT

2049-FLOOD 100-YEAR RRP RCP 4.5
ReBUILD ZARRAGA & |

Population Areas Urban Use Areas Natural Resource-Based Production Areas Critical Point Facilities Lifeline Utilities

Balud | Baran ¥ Jalaud Nor 0.5 100000¢ 25534.2 15185.6 59.47
+

Balud Il s Brgy Balud . 14577.2 10329.5

Balud Lilo-: s Brgy Balud . 100000¢ 35993.1 23081.2

Dawis Cenl : Dawis cent . 1715.47

+

Dawis Nort Natior ¥ Dawis Nori

Dawis Sur s Dawis Sur . 100000¢ 181384




Creation of an online analytics platform and
repository for LCCAP and other development
plans of the community

& & | (D rebuild.noah.up.edu.ph ? 4 -

VULNERABILITY ASSESSMENT: LIFELINE UTILITIES (2049-FLOOD 100-YEAR RRP RCP 4.5)

ZARRAGA
. Adaptive Capacity .
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S a w a Q a
o = ] Q
Farm to market road
Balud| Barangay JalaudNorfeto o5y 10000000 255342 151856 © O 5947 4 80 20 2 6 3 completedlastDecember 3 3 3 3 9  High
2
Balud Il Bﬂéﬂggﬂﬁ' BrgyBaludll 053 10000000 145772 103295 O O 7086 4 50 50 4 8 3 3|3 |3|[3]|¢9 High
o Barangay Brgy Balud Lilo- Conreting of road to be :
Balud Lilo-an g - 038 10000000 359931 230812 O O 6413 4 80 20 2 ¢ 3 COVERTAESIUNS 3 3 3 3 9 High
Dawls Centro Baraneay pawiscentro 003 10000000 13341 171547 O O 1286 2 100 ©0 0 2 1 Rehabiliationofnational 5 5 5 5 g Low
Qngoing projects include
National | Dawis Nort, R o KALAL L ID5 and
: lationa awis Norte, road c/o = an '
Dawis Norte Bood Highway 06 10000000 77856 336441 0 O 4321 4 80 20 2 6 3 (PEAELCEE oMT 303 3 3 ¢ High
plans to improve the roads,
but there is no budget.
Dawis Sur Barangay DawisSur 042 10000000 181384 327 0 0 018 1 80 20 2 3 1 3 3 3 3 3 Low
Road . . ’ )
Gines Brgy Gines 201 10000000 441435 321912 0O 0 7292 4 80 20 2 & 3 Concreting last 2015 3 3 3 3 9 High
Ilawod Pablacion Pathway  Poblacionllaud 009 10000000 80557.6 151% ©O O 1886 2 100 ©0 o 2 1  Concretimgofmunicipal 5 5 5 5 4 Low

mutual homes
llaya Poblacion subd.TobIacion 0.07 10000000 523826 306965 0O 0 586 4 26 4 1 5 2 3 3 3 3 6  Moderate
llaya
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