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Ex-Ante Evaluation (Draft)

Water Resource & Disaster Management Group
Global Environment Department
Japan International Cooperation Agency

L. Name of the Project |

Country: Republic of the Philippines
Project: The Project for Strengthening Capacity of Integrated Data Management of Flood Forecasting
and Warning

2. Background and Necessity of the Project |

(1) Current Status and Issues of Flood Forecasting and Warning in the Philippines

The Philippine archipelago, located near the western edge of the Pacific Ocean with population of 92
million people (based on the 2010 Census), is in the direct path of seasonal typhoons and monsoon rains,
which bring weather disasters such as torrential rainfalls and floods. The damage due to typhoon and
torrential rainfall is significantly large, and around 20 typhoons cross and/or approach annually, bringing
about serious damage to lives and properties by floods, etc.

The Philippine Atmospheric, Geophysical and Astronomical Services Administration (hereinafter
referred to as “PAGASA”), under the administrative supervision of the Department of Science and
Technology, is responsible to monitor meteorological and hydrological phenomenon, which causes
weather disasters, and to provide meteorological and hydrological information under the national disaster
management framework.

In the Philippines, since introduction of a flood forecasting and warning system (hereinafter referred to
as “FFWS”) in Pampanga river basin in 1973, FFWSs have been established in Agno, Bicol, Cagayan and
Pasig-Marikina river basins. Other than those five river basins among the 18 major river basins in the
Philippines, issuance and dissemination of flood warning based on accurate and timely forecast are
difficult due to limitation of number of rainfall and hydrological monitoring stations as well as human
resources.

In order to enhance the nationwide flood forecasting and warning capacity, PAGASA has a plan to
expand hydrometeorological monitoring networks to the remaining 13 river basins.
Hydrometeorological monitoring will be undertaken at river centers, which are to be newly established in
the major river basins by PAGASA, and flood forecasting and warning will also be done at the river
centers.

As the number of monitoring stations and volume of hydrometeorological data are increasing
dramatically, it is necessary to improve quality management and efficiency in storage of
hydrometeorological data.

Under such circumstances, the Government of the Republic of the Philippines has requested the
Government of Japan to implement the project for strengthening capacity of integrated data management
for flood forecasting and warning.

(2) FFWS Development Policy in the Philippines and Position of the Project
“Philippine Development Plan 2011-2016” sets “Enhance national and local capacities for monitoring,



forecasting, hazard identification, early warning, and risk evaluation and management.” in the strategic
framework for natural disaster risk management. In addition, Republic Act No0.101211 “Philippine
Disaster Risk Reduction and Management Act of 2010“ recognizes importance of dissemination of
forecasting and warning on natural disaster, and identifies the need of establishment of a national early
warning and emergency alert system to provide accurate and timely advice to national or local emergency
response organizations and to the general public. Thus, improvement of capacity on forecasting and
warning of natural disaster is clearly positioned in the national policy and republic act of the Philippines,
and the Project, which aims at development of capacity of PAGASA and its regional services division on
flood forecasting and warning, is in harmony with the Philippines national development policy.
(3) Aid Policies of Japan and JICA for FFWS and Its Performance
The Japanese “Country Assistance Policy for the Republic of the Philippines” (April 2012) sets
“Overcoming Vulnerability and Stabilizing bases for Human Life and Production Activity” as one of the
priority areas, and states “to provides assistance centering on the improvement of both “hard” and “soft”
infrastructures to address issues related to natural disasters and environment”. Therefore, the Project,
which will contribute to reduction of flood damages through flood forecasting and warning, is in harmony
with the Japanese aid policy.
Japan has been providing the following assistance in the FFWS of the Philippines.
Grant Aid “The Pilot Project of Flood Forecasting and Warning System in Pampanga River Basin”
(1973)
Yen Loan “The Flood Forecasting Systems in the Agno, Bicol and Cagayan River Basins” (1977)
Grant Aid “The Improvement Project of Flood Forecasting and Warning System in the Pampanga
River Basin” (1981)
Yen Loan “Flood Forecasting and Warning System for Dam Operation Project (1)” (1982)
Yen Loan “Pasig River Flood Warning System Project” (1983)
Yen Loan “Flood Forecasting and Warning System for Dam Operation Project (I11)” (1992)
Grant Aid “The Improvement Project for Flood Control and Early Warning System in Metro Manila”
(2000)
Technical Cooperation “Flood Forecasting and Warning System for River Basin“ (2004)
Grant Aid “The Project for Improvement of Flood Forecasting and Warning System in the
Pampanga and Agno River Basins” (2007)
Grant Aid “The Project for Improvement of Flood Forecasting and Warning System in the
Pampanga and Agno River Basins (Phase 2)” (2009)
Technical cooperation “The Project for Strengthening of Flood Forecasting and Warning System for
Dam Operation” (2009)
Yen Loan “The Flood Risk Management Project for Cagayan River, Tagoloan River and Imus River”
(2011)
Grant Aid “The Project for Strengthening of Flood Forecasting and Warning System in Bicol River
Basin” (2012)
Grant Aid “Provision of Japanese SME’s Products FY2012 for the Republic of the Philippines”
(2012)



Technical Cooperation “Project for the Improvement/Restoration of Telemetry Equipment of
Effective Flood Control Operation System” (2014)

(4) Support of Other Donor Agencies

Lots of donor agencies have been providing various supports on flood forecasting and warning. Major

supports in recent years are as follows:
Norway: Strengthening of Flood Forecasting and Warning System on Magat Dam and downstream
communities (NORAD project)
UNDP/Canada: Building Community Resilience and Strengthening Local Government Capacities
for Recovery and Disaster Risk Management (Resilience Project)
UNDP/Australia: UNDP Ready for GMMA Project
UNDP/Australia: Enabling the Cities of Cagayan de Oro and Iligan to Cope with Climate Change
(Twin Phoenix Project)
South Korea: Establishment of a Pilot Automatic Warning System (AWS) in Cagayan de Oro River
Basin
South Korea: Operationalization of KOICAZ2 Project

3. Project Description |
(1) Project Objectives

The objective of the Project is to enhance capacity of Hydrometeorology Division (HMD) and Cagayan
de Oro/Tagoloan River Flood Forecasting and Warning Center (RFFWC) of Philippine Atmospheric,

Geophysical and Astronomical Services (PAGASA) on integrated data management/utilization for Flood
Forecasting and Warning System (FFWS) through enhancement of capacity on formulation of FFWS
development plan, enhancement of capacity of PAGASA on quality management/ storage of the
hydrometeorological data, standardization of organization/staffing and, equipment/facility of RFFWC,
enhancement of capacity of PAGASA HMD on FFWS of Cagayan de Oro and Tagoloan river basins and
development of capacity of Cagayan de Oro/Tagoloan RFFWC on data management for flood forecasting
and warning, thus to contribute to enhancement of overall capacity of PAGASA on integrated data
management/ utilization for FFWS.
(2) Project Site/Target Area

PAGASA Headquarters, and Cagayan de Oro/Tagoloan RFFWC
(3) Target Group

Staff of PAGASA HMD and Cagayan de Oro/Tagoloan RFFWC
(4) Project Schedule (Cooperation Period)

Scheduled from XXX 2015 to XXX 2018 (36 months)
(5) Total project Cost (Japan Side)

XXX million Japanese Yen (approximate amount)
(6) Counterpart Agency

PAGASA
(7) Inputs

1) Japan Side

Xi



(i) JICA Experts (approximately 50.0M/M): Team Leader/River Management/ Flood Control/Flood
Forecasting & Warning, Integrated Data Management/ Database, Monitoring System/Runoff
Analysis, Information &  Communication/  Warning Notification, Institutional
Strengthening/Human Resource Development

(ii) Equipment: Desktop PC: 3 sets, Data Server: 2 sets, Large Monitor (40 inch): 1 set, Multifunction
Machine (Printer/Photocopy): 1 set, Inkjet Printer: 1 set, Database Software: 2 sets, GIS
Software: 1stes, Programming Software (e.g. C++ Compiler): 1 set, Current Meter/Float: 1 set/1
lot

(iv)Local Subcontract: River Cross Section Survey:1 lot, Discharge Measurement: 1 lot

(v) Training in Japan: Utilization of hydro-meteorological data on flood and river managements: 2
times

2) Philippine Side

(i) Counterpart Personnel: Project Manager, Hydrologist, Monitoring/Communications Staff,
Information and Communication Technology Staff, Support Staff

(ii) Office space for the Project including telephone, facsimile, internet services and other office
essentials (in PAGASA Headquarters and River Center)

(iii) Expense necessary for execution of the Project (customs duty for equipment, remuneration/travel
cost/ per diem etc. for the counterpart

(8) Environmental and Social Considerations, Poverty Reduction and Social Development

1) Environmental Impact / Land Acquisition and Resettlement

(D Category Classification: C

@ Basis of Category Classification: The Project is not in sectors and characteristics likely to affect
and/or the susceptible areas listed in JICA’s "Guidelines for Environmental and Social
Considerations” (published in 2010), thus it is judged that undesirable environmental effect is
minimal.

2) Promotion of Gender Equality / Peace Building and Poverty Reduction
Not applicable.

3) Others
Not applicable.

(9) Related Aid Activities

1) Aid Activities of Japan

e Grant Aid “Provision of Japanese SME’s Products FY2012 for the Republic of the Philippines” will
procure, as a part of the project, automatic weather stations, water level sensors and automatic rain
gauges for Tagoloan river basin.

e Yen Loan “The Flood Risk Management Project for Cagayan River, Tagoloan River and Imus River”
will, as a part of the project, implement flood mitigation measures (structural and non-structural) for
Tagoloan river basin.

e Technical Cooperation “Project for the Improvement/Restoration of Telemetry Equipment of

Xii



Effective Flood Control Operation System” will rehabilitate components (radio communication,
rain gauge, water level gauge, warning equipment, etc.) of flood warning system that was developed
by Pasig River Flood Warning System Project in 1980s and improved by The Project for
Rehabilitation of the Flood Control Operation and Warning System in Metro Manila in 2003.

2) Aid Activities of Other Donors

4. Framework of the Project

(1) Outline of Cooperation
1) Overall Goal
Overall capacity of PAGASA on integrated data management/utilization for Flood Forecasting and
Warning System (FFWS) is enhanced.
[Indicators]

1. Not less than X% of hydrometeorological data of all 18 RFFW(Cs are received at HMD.
2. Quality management of hydrometeorological data of all 18 RFFWCs is conducted at HMD.
3. Not less than X% of hydrometeorological data of all 18 RFFWCs are stored in the integrated
database.
4. Flood forecasting and warning is conducted at all 18 RFFW(Cs.
2) Outcome:

Capacity of PAGASA HMD and Cagayan de Oro/Tagoloan RFFWC on integrated data management/
utilization for FFWS is enhanced.

[Indicators]

1. Not less than X% of hydrometeorological data of Cagayan de Oro/Tagoloan and the existing 5
RFFWCs are received at HMD.
2. Mot less than X% of hydrometeorological data of Cagayan de Oro/Tagoloan and the existing 5
RFFW(Cs are stored in the integrated database.
3. Flood forecasting and warning is started at Cagayan de Oro/Tagoloan RFFWC..
3) Outputs

Output 1: Capacity on formulation of FFWS development plan of PAGASA HMD is enhanced.
Output 2: Capacity of PAGASA HMD and RFFWCs on quality management/storage of the hydro-

meteorological data is enhanced.

Output 3: Organization/staffing and equipment/facility of RFFWC are standardized according to the

development levels of FFWS.

Output 4: Capacity of PAGASA HMD on FFWS of Cagayan de Oro and Tagoloan river basins is

enhanced.

Output 5: Capacity of Cagayan de Oro/Tagoloan RFFWC on data management for flood forecasting

and warning is developed.

5. Important Assumptions (Risk Control) |

(1) Preconditions for Project Implementation

e Technical staffs are assigned at Cagayan de Oro/Tagoloan RFFWC.

(2) Important Assumptions
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for Achievement of Outputs

e Newly developed standards/manuals are approved/adopted by concerned organizations.

e Counterpart personnel who are trained by the Project do not transferred to other job.

e Security situation does not deteriorate significantly.

e Monitoring equipment for the target rivers planed by Japan International Cooperation System and
National Disaster Management Institute is installed.

for Achievement of Qutcome

e Necessary budget for development of RFFWCs is secured.

o Necessary budget for operation/maintenance of the existing RFFWCs and renewal of equipment is
secured.

e Counterpart personnel who are trained by the Project do not transferred to other job.

e Security situation does not deteriorate significantly.

for Achievement of Overall Goal

e Necessary budget for phased development of RFFWCs is secured.

o Necessary budget for operation/maintenance of the existing RFFWCs and renewal of equipment is
secured.

e Counterpart personnel who are trained by the Project do not transferred to other job.

6. Evaluation Result |

The significance of implementation of the Project is high, because the Project is consistent enough with
the development policy of the Philippines, development needs, and Japan's ODA policy, and the
appropriateness of the plan is observed as well.

[7. Lessons Learned from Past Projects and Application to the Project |

(1) Evaluation Results of Similar Projects

Terminal Evaluation of “Japanese Technical Cooperation Project on Strengthening of Flood Forecasting
and Warning System for Dam Operation” identified “For those projects in which manual and guideline
formulations are involved, it is important to study and closely examine the requirements and processes of
authorization for utilization of such manuals and guidelines”.
(2) Lessons Learned to the Project

With regard to procedures of information transmission from the River Center to concerned
organizations, activities of the Project include "to assist agreement and adoption of the procedures through
meetings with DPWH, LDRRMC, etc.”

8. Future Evaluation Plan |
(1) Indicators to Be Used
As described in 4. (1).

(2) Timing of Evaluations

Baseline Survey: within 3 months after start of the Project

Post Evaluation: Three years after the completion of the Project
(3) Monitoring Plan
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Periodic Joint Review: Semiannually after start of the Project in Joint Coordination Committee
Terminal Joint Evaluation: 6 months before the end of the project period in Joint Coordination
Committee
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[PAGASA]

* Vicente B. Malano, Ph.D. Acting Administrator

* Flaviana D. Hilario, Ph.D. Acting Deputy Administrator, Research and Development

e Catalino L. Davis, MPA  Acting Deputy Administrator, Administration and Engineering

Services
e Maximo F. Peralta OIC, Hydrometeorology Division (HMD)
* Edwin F. Manresa OIC, Engineering and Technical Services Division
* Fredolina D. Baldonado  OIC, PAGASA Regional Services Division - Northern Luzon
* Roy A. Badilla Assistant Weather Service Chief (AWSC), HMD
* Rosalie Pagulayan Weather Specialist 1l, HMD
* Rosalina de Guzman AWSC, Climatology and Agrometeorology Division (CAD)
e ThelmaA. Cinco AWSC, Climate Information, Monitoring and Prediction Services, CAD
* Daisy F. Ortega AWSC, PRSD - Mndanao
* Anianita R. Fortich SWS, PRSD - Mndanao



. fERE AR SOGRLI - T - SR L PIT RIS
(F—7 7 K34 F IR RITHIR ST )

e TaLYVHE KB - T - EWEE M B PIT R
(CHET5 F B IHE 181 L T 1)

[ Department of Public Works and Highway : DPWH]

* Dolores M. Hipolito Project Manager, Unified Project Management Office (UMPO),
Flood Control Management Office (FCMO)

e Lenila R. Mercado UPMO FCMO

* Jesse C. Felizardo UPMO FCMO
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[ Office of Civil Defense : OCD]

* Lenie Qwan Alegre Chief of National Disaster Risk Reduction and Management
(NDRRM) Service and Head of NDRRMC Secretariat

[ Metro Manila Development Authority : MMDA]

* Corazon T. Jimeneze General Manager

* Emma Quiambao Director 111, OIC, Flood Control and Sewerage Management Office /
Effective Flood Control Operation System (EFCOS)

* Rosalita M. Barde Engineer’s Assistant, EFCOS Rosario Master Control Station

[ National Water Resources Board : NWRB]

e Sevillo D. David, Jr. Executive Director
* Isidra D. Penaranda OIC, Policy & Program Division
* Pacita F. Barba Monitoring & Enforcement Division

[ National Power Corporation : NPC]
* Russel A. Rigor Principal Hydrologist
* B. M. Abellera, Jr. Principal Engineer A

[ National Irrigation Administration : NIA]
e Michael Diccion Senior Engineer A
* Eduardo Dela Cruz Electric System Communication Operator A

[ Advanced Science and Technology Institute, DOST : ASTI]
* Rene C. Mendoza Chief, Knowledge Management Division
* Alvin E. Retamar Chief Science Research Specialist

[ Cagayan de Oro Disaster Risk Reducion and Management Office : CDRRMO]
e Mario Verner S. Monsanto Acting Disaster Management Officer

[# =207 1]
e Paulino Y. Emano Mayor
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427 2012 4= (National Water Security Act of 2012) & L T4 M A& A 2, 2012 45 11 HIZ#ESRIC
RSN, BEIN EFAKLER2E2012F] 1, FICRO X5 NENRE L I3E
FEn TV,

> SRR TR & o T2 B 22 MR B BAAL IS JE O < R A R 2R K TRAE B A {2



5@#50
> STO BRI - BRI & L TR 2 KD 5.
> TAREEY A7 LSBT BB S Ao NEEHET 5.

WARERINT EFAKZRE 20124 1T, X0 aAEMREKY A 78807 7 —F
ZAREL TWD — T, dokBiEf o &S & A FICE LT, FEA A BUFREE 2 RIS
LTWbELEZD,

(3) #AKURZEBICBT 25 BIRIE MG HHF ) 2 7 8- EFH A, BIRROTTBMm &

1) 5 BIR{EE (RAT160)

HFNEES 7160 5. B4 THIGBIBERE 199144 X, 74 U EVETOTRTOHE
ROZLERIHER EZEZHEL TWD, Yk U A7 EFBIZE L Tix, Z o AIGHRIE,
BIRROBKRE 72 & N B itisk 2 & L AR — B R LHERICOWTHEL T\ 5,

T OEETCIR, 5 BIRIED, BRI 5 ONCER R & B e A LRk Tk L TE B
BfEZA L, HiEAOMNOMIFEIC L > T, fiRMINOEROELZIZISZ DT L2 ERL
TWb, LLAains, ARFEOEMIBWT, EFO TR AREKICEZOND
BE, EBBLIOHGOELLNEHTINIOVWTITHZ L TR, 72, Blomgdsx
TIIEBITH ZHICHOWTHRI LTV,

2) MFHFEY A7 - & P4 (LDRRMF)

NDRRMC & DILG (2 & % & &k (Joint Memorandum Circular) 3 %% &z, ZDOH
R EROBBYIE, A REY 2 78 - FEIEEO TEE S EMEHIC O W T, G BIR
RIZEDOHA REfRET2F L, MFREY 278 - FELESICBET 230N &3 E
FERT L Thole, MIGKEFY A 7@ - FHESIILAION 7 I7 4 el L TH
BRTNHHDOTH S,

RA10121 (Z KX, Hi5 BB OEEIA D 5% L4 FiX, #EFT (ZAUIZERE L2V 2Y)
DOREY X7 EHIFEIHEOREY 27 EHEHZ2 XET 2010, #iFREY X7 8 -
BHES S L THELARTEIARLRWNWZ 22> TV 5,

(4) PRV 27 EBICTRS BB T DM OIER - Kb - Bw
# 3—2— 5K D 27 EHICTR S BRI 2 M OIERIRBIE S 27”7,



x 3—2—-5 #HKVRVEBITERSERT HMtDER - &6 - BB

4 R WAY 27 EHICBERTHRERSHZLERNE
KEEFEAH 1152 B 1977 4 7 4V v EBREEE(Philippines Environmental Code)
(Presidential Decree 1152, 1977) |14 £%(Chapterl4) : Z OIEEDF 14 FIZIFRONERHE S
TwWb,

TRk 71 75 D%} (Section 34)
KEDOBPRA) 72 5B 2 Wl D 72 9O DX (Section 35)

DENR(ER i RIRETRA), B =V NTONY T 57— = DFRTE

1TE A4 45 13 5. 1992 4 (DENR | 4 fi(Section 4) Z DITEM S D 4 &ilZ)FE2 & H, FHLENLD
Administrative Order No. 13, Ny Ty =V —VERETHIEEREL TS,

1992)

DENR 17 Brfin v 5 510 %5, DENR (23513 % {0 )1 it 5k BE = 5 FIT (RBCO) D X 7.

2006 4= (DENR, Executive Order |2 &i(Section 2) Z ®4TE 4 D 2 HilZIiZk D X 5 72 RBCO D&
No.510, 2006) FHINHESNTWD,

S F I FE BT OW )R FEELFEES L, DPWH & EFKE
REFES L DICBNTREHEZRHNT LI LIcE-
T, BAKOTEDDEZF~AEZ —T T 528ET 5,

KL TORAMD 4 M 2 KREE LB ST 35,

KB 7 L — AU — 7 & AR 2 I E 2 - B
FHEICEASLS v RAZ =T T U B EHT D,

Hidh R4, DENR

3 —3 PAGASA D#A#AH
3—3—1 IRIWE 725 YEHE

PAGASA DR E ST, L F DMV HEICRD BTV D,

PAGASA is mandated “to provide protection against natural calamities and utilize scientific knowledge
as an effective instrument to ensure the safety, well-being, and economic security of all the people, for

the promotion of national progress.”

DFV, TOXRBEET [EROBREZMEET H720IC, T XTOALXDLE, fFak, R
W72 XA ZHERT D720 DA RFE L LT, BEMAZAIEN L BARKEIE 25 B
Ra#w Lol &) LanTnd,

EHE BB 5 B R BRI O PAGASA DN E ST 2RI LL PR,



=2 3—3—1 EHEL®DPAGASADEEDIT

%4 No. HfT B N
Philippine Commission Act 1901455 H 22 H | PAGASA D Rij& @ Philippine Weather
No.131 Bureau (K57) 233
Presidential Decree No.78 1972412 5 8 H | PAGASA 233 . & Hu, W24 (Dept. of

Commerce) 7~6[if#48 (Dept. of National
Defense) IZFTENE D

Presidential Decree No.1149 19774£6 H 2 H PAGASA D, &2 2 BRI DS FHRIZ LA IA

Fi4 % (Typhoon Moderation Research and
Development Office & National Flood
Forecasting Office)

Executive Order No.984 198449 H 17 H | PAGASA [IBif#4 (Ministry of national

Defense) 75 B# 44T (National
Science and Technology Authority : NSTA)
Y2

Executive Order No0.128 1987 4£ 1 H 30 H | NSTA 7% DOST (2 tkim & . PAGASA %

FDATIZAD

g : PAGASA

3—3—2 HEMR - T

H BT BEIZ 35 1 D . PAGASA DHERR K OVFT A i B LTIk, 1987 45 1 H 30 HIZ A
ST E0128 ICHIREE N TV D, T LV PAGASA OF&RE (Function) X, BAF D L8V
BHESh, @b THGR2EBRT 5,

» Maintains a nationwide network pertaining to observation and forecasting of weather and flood
and other conditions affecting national safety, welfare and economy;

» Undertake activities relative to observation, collection, assessment and processing of atmospheric
and allied data for the benefit of agriculture, commerce and industry;

» Engage in studies of geophysical and astronomical phenomena essential to the safety and welfare
of the people;

» Undertake researches on the structure, development and motion of typhoons and formulate
measures for their moderation; and

» Maintain effective linkages with scientific organizations here and abroad and promote exchange
of scientific information and cooperation among personnel engaged in atmospheric, geophysical,
astronomical and space studies.

<FRICER >

> EZROZA, k., BFICREL MITTRE - kR OZ OO BLG 2 ikt I B LT
il AW T /ARE X ES E - g i 2 5 i R s

> B EE TEOMRBICRT HIRKICEOMBEET 2HE OB, INE, FmcEET 5
HE 2 FEfid 52 &

> EROZERLMEALIT & > THEQRMERMH TR, RICFRZRBRICET 08I F T 5

Zé&



> BEOMHE, ¥E BE, TOBEMOZOOXKOREICHT oMELFERT L2 L
> EPRSOR AR E OB RR BN Y ZHERF L KRR - HIERDEL - K3 - FHICET S
WHEICIEE T D A% DR TRZAHFHRO LW 2 Bkd 5 2 &

FRRUIZH D £ B0 PAGASA DFERRE LT, H—IT [RZ - Wk L ZE O DO BLG: % fikfi i
WCERLTHT27002EBE#E T2 R EbATVWS, (E-T, AFa Y= bR
B E 42 THAKFPEROBRENT —F~3x—T A v MEESEIL) (X, PAGASA OHRHERRIZ H 2
BICREFR L, MEERIL~OBEMAYIFFcE 27 u v =7 P EMEMNITHIZ ENTE D,

3—3—3 WMERNLOEHAHRENSE
PAGASA £ADMBIRINZ R D 7212, iR TRABZZ T - TRE O E 4 £ D PAGASA
2RO TEOWRE D L, 2010 4 (JBE) 205 2011 FI20T TR 2.3 FI2H BN L T\ 5,

Z D% 2013 £ £ TIHEY 17% DR OB THR L T\ 5, 2013 FEDER PR ITK 34 B . 2010
FENS 2013 F TO AFEEHTIIR 22 EMH S (58 3—3—25H),

& 3—3—2 PAGASALHRTHE (XKE%E)

Unit: Thousand Pesos

Item CY2010 CY2011 CY2012 CY2013 Average

1. |Personnel Services 211,276 238,478 261,932 327,883 259,892
o, |Maintenance & Other Operating 234407|  602,144| 585208 463367
Expenses

2.1|Regular 234,407 378,285 448,729 382,116 360,884
2.2|Foreign—assisted projects = 223,859 136,479 81,251 147,196
3. |Capital Outlay - 214,764 413,816 643,671 424,084
3.1|Regular - 200,361 402,190 578,671 393,741
3.2|Locally—funded projects - 14,403 11,626 65,000 30,343
Sub-total 445,683 1,055,386 1,260,956 1,434,921 1,049,237
4. Retirement & Life Insurance Premium 17,805 20,215 22,690 27,284 21,999
Grand total 463,488| 1,075,601| 1,283,646| 1,462,205| 1,071,235
Exchange rate (4EffF15) 1.94 1.77 2.07 2.35 2.03
JPY 899,167 1,903,814 2,657,147 3,436,182 2,177,285

Hi : PAGASA HP If5 # % ftk
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< / ’
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a /( /’
20,000 :_T//\\‘ 7
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i §:3

H: * NN H TT I, BHYLRCOER
i : HMD $#88t Go 7 — X 13 5t - FEH)

M 3—3—1 MECLOFRMIHLIEDERE




72k, 2013 D FEfE (Disbursement) % 745 & PHP1,045,221,201 & iR S 4. # 71% D FHE
HILRE > TV D,

£72. AEIFHAETAFETEZ HMD, db#/L Y > PRSD, X > % F 74 PRSD, RC (/X2 /04,
T BHYDER) FREOFEBSHBEOHERS (2009 4 -20134) #X 3—3— 112
R, THERDE, 2011 EDILEL Y PRSD & 2 # )4 PRSD O X HMNZEH L TREW
Z gD (R, NL-PRSD=2.4 %, M-PRSD=2.4 1), ZiUIHEE~XKU> (9 H) &
U R (12 A) IS X DHENE~DOBIMELXHEBRELSEEL NI LD EHEIND, 7,
WU H T A RCOXHEFIE, PRSD & lE~_IEFIT/NE L, 3HBEHART
413 T (NMFEEZRS) Thbd, 1E-T, FHK 140 HH/RC 720, FEEEE LTI 0
BADHTH RCHEEICHLBERUBEEBOBBLEOHRZ LR H 5,

3—3—4 MHEMEOANBBES

PAGASA (%, BLfE DOST 4 T OF FE Al — & 2 #%EH (Science & Technology Service Institute :
Philippine Institute of Volcanology and Seismology 72 & 8 #6E4) ®—>T#&H %, NPC <° NIA L [A]
Uy rtioT o)~ MXKICHRFEEAT (Central Office) 23d %, HMD & &H6 (Weather
Division : WD) 23 & % #t/k 74+ > % — (Flood Forecasting and Warning Center : FWWC) X,
e F% AT & Agham Road % #2749 100m B 7= SN AL BT 5, FWWC 1%, T EOA1HE
Be I IR I, HxrDa v Ea— Ot = —HEARE S L, EETIE TV
AT 4 7 DR BB O BOERE DT DICEYNORHEEL EAMICHEH L TWD, AR,
TRV Y = AR OB TR ETVT U4 OAERKEITZZ O FWWC M H3E S TS,

72k, BIED PAGASA OfEkAHIIZ, E.O. No.366 (2004 4 10 A 4 H) TH#REII

l'Rationalization Plan of PAGASA| @ IEF7&KFE (2008 4F 10 H 2 Hf+d DOST B'HEfE) 2LV
ZTOERMNER SN LHME SN D, PAGASA K% 8 ¥ m» bk S, HAED HMD ik
KW (Flood Forecasting Branch) 4y L, ZORFIZHE L, BIEICE D, BIRERORBIKE
BIIK 900 4 TH 5, 3— 3 — 2THMXN A RT,

Office of Administrator

Administrative
Division

Financial Planning
and Management
Division

Engineering and
Technical Services
Division

PAGASA Regional
Services Divisions

Weather Division

Climatology and
Agrometeorology
Division

Hig : PAGASA

3—3—2 PAGASA #A#t =

Hydrometeorology
Division

Resarch &
Develoopment and
Training Division

RFFWCs




£7-. HMD OBATHMAERNIL, M 3 — 3 — 31373 L B0 K50 46T, BEfE 4 HFTD RC
BWEKEEDD L, FT04 DR 72D, RCIZHAE E, PRSD ICBT 548, FEH L, HMD &
F RCIFFHICHEIE L, ¥EFICY>TWDH, BIfE, PAGASA NIBICIHIT /X0 X, T 7 7
AH¥X v, Ba— VTR OMK T EREBE L. 1TEZ OEGITIThitTnd,

721 PAGASA [T WMO OfEH#E L —=0 7% v FAEHA L7 LEBOHE 2 — 2 2 F/E L.
ARKETHICKT L, ZOHHEa—RIZIZ 3BLDOHHEENS I L., A4 112 PAGASA D4
BB TETHD, ZOILD24N AT T - FadDRCICEBETESE SNTWD,

Hydrometeorological Division
Office of Division Chief

1 division chief and 7 staff
T
1

8 persons

1
Flood Forecasting and Hydrometeorological : Hydrological Telemetry Section
Warning Section (FFWS) Data Application Section (HMDAS) : (HMTS)
1 section chief 1 section chief 1 1 section chief and 1 weather observer
River Basin Unit Dam Operation Unit Special Studies Unit Investigation Unit : Telemetry Unit Multiplex Unit
10 staff 9 staff 4 staff 4 staff 1 5 staff 5 staff
20 persons 9 persons : 12 person
oo s i e oot 1

Pampanga River Flood
Forecasting

Agno River Flood
Forecasting and Warning

Cagayan River Flood
Forecasting and Warning

Bicol River Flood
Forecasting and Warning

Center (PRFFWC) Center (ARFFWC) Center (BRFFWC) Center (CRWFFC)

(NCR-PRSD) (Central Luzon-PRSD) (Southern Luzon PRSD) (Northern Luzon-PRSD)
1 chief and 4 staff 1 chief and 6 staff 1 chief and 6 staff 1 chief and 4 staff
5 persons 7 persons 7 persons 5 persons

Source: PAGASA HMD - HMD - 49 persons

- RFFWCs (under PRSD) : 24 persons
Total : 73 persons

B 3—3—3 PAGASA KXRZEDMEHK
3—3—5 UN—k ¥ —DOMESTKOEE

(1) BRIV AN—k o X —DfEST

BAE, RCIZ, WY U BOHRHTY NG (Y75 HZ4), 77 7)) (mF L) <
YU HNEE (BT =Ty R B a— IR (FH) ICEET D, @ RC LR
HCIEEN D Z &N E WA, IER4 #riL, River Flood Forecasting and Warning Center (RFFWC)
Thbd, TNENOWBMOELTFTE LD, W H¥ 1L CRFFWC, 77 /X ARFFWC, /3>
/XU HIE PRFFWC, B 22—/ LiX BRFFWC &g TR 2 & AZ W,

[The Project for Strengthening of Flood Forecasting and Warning System for Dam Operation,
JICA, 2012 411 H | ® T[Flood Operation Manuals San Roque Dam, Volume 13 (Page A2-19
ZM) ) ICXE, EREBEFARC OFFENILL T LB & ahbd,

(a) Bz 7K SUIE A R T D 72012, [T O K G » K SCRILCUK TR I
R T % 2 D EBIEORMZERT 5 Z &

(b) VB U C HMDAS R° FFWS & /5 L, JIFAERT — & ofr. WoKFE A% D
HxETHZ L (HMDAS, FFWS : HMD NESDfHAE. X 3 —3 — 3&M)



(c) HMTS &7 U, RRIEIRO K SCBIER VT L A — & V27 KE R - BEGR
LB RS % & OMEFFE L AITS 2 & (HMTS : HMD N oKk, X 3 — 3 —
3 &)

(d) 7L~V WK OB E T 5 FRICET A IERAREHEMET 5 Z &

(e) BB E OO O B 21BN SN D R & o a2 b
(FEE : va—JINCBE LT 2 BIEOERITE £/20)

FRE~v =2 7 VOBERHIT, 2005 FOHEMEH T ve Y27 b TR PEREL HILEE
W7oVl b ORRENRL EICR->TEBY, ZoHH H7e Y =7 bofE#Ez2@E L T
HMD 7> 5 % H & 40 2011t i FFWS [ OS5 7 + — A DN S vz,

FiEo LB PAGASA NEFOHE B, RCIZAFEILD FFWS DO N7 & LT ORED
HENTBY A7y x=7 ba2@ U778 RCELE (ER) OREJIRIERNNE L 725> T 5,

(2) PRSD & o Rf%

ATV r MBI fay h7uvx=s ME@ifle L TAERS WL H
Yo7 Al (CDO) KN dwu 7 )&k z & ¥4 2% RC(CDO/¥ =17 > RFFWC)
X, 2 & F 4 PRSD (M-PRSD) O HHEFTHICER SN D TETH D, MEMIZEH M-PRSD
ATICADZ ENTFREND O FAEIC & o THIHIE HR O A% A RS AR & A
HiLD, KT, M-PRSD TiI X v & T A BRIMOKRIEREZEHRT DIRHZTNTW DT
2, L —& —F[&EX° Synoptic BT DT — & % CDO/¥ = r 7 > RFFWC [Z#55 L, iiE®D
WSO EFOTFRNICENTHZ EHHRETHDH, AV v =V MZEIF5 CDO/¥ A1
7V RFFWC TO/ XA 1y R ay=7 MEENIIL, 20X 5 R8s &2 A0 TR
LEETHD,

(3)  MEATHEEE & o RAR

I 31T 2 iR & OBIfROH T WK TERER L FICEE L 72 5 DX, LDRRMCs
(78 ) 27 S PEEGE#S) . B#E LGUs (i, BT, T (%), OCD Hi5=HE%
FT. DPWH i 5 FH T - A& X FHITE & OE#E TH 5, MR T 2 BB D% E
SHAEZMICL, RCEAEE LICBKKIFERIEAG O ODO Ry N =V HENMLE L2 D,

(4)

HAAYX T A IR CiE, wEEZ K EEEPFSCHT (National Disaster Management
Institute, Korea : NDMI) & Twin Phoenix Project (UNDP/AusAID (2 & % %#2) 12 Lk &
EHKNFHDERENEALTWD, VT NVEA LDT —ZINHHY T 4 aditki (CDRRMC
EHF) & M-PRSD TOE=H —TEXLHVATANREINTWD, £/, a7 )l
W, TP/ EEATER L v s Fad ey NMEEEEW ) Ob & TEIIREER SR
BEINDHIAHB LIRS TS, RCEGHFE., ZNbOBIMT —% DR, /5H7id RCEFTED
BELEZRD, 20X, TG 2 iiliE & EHOF T, BT E S ED 5
TWDH A, itz BV TH PAGASA OB A FHE LA L, NEREBLANEE OB 2 D 25
VNS D,

INGHEBOWINT 2L AT 2OBNT — 2 2 BRI L, #@EI7RE0K - BRIEH



DFEHIZORT D 72002, 7R (1) D ZEFE 45 50 M )7 B BE AR B8~ o> 4% YE B 175 iR s 12 T B
(17— L) ZfBElL., RCEEDODFDDOHA RIA4 2B+ H0LENH S,

Ehic, AFuYxr M EMIBICERT S LT, PAGASA 7N I RC B 2L+ 5 =
ENEETHDL, ATy hofay hZav=s h&i#E U TRCEBE~OEEN
BB is01E) . HMD OAREIRE OR AT — 2 FHICET 2k b EERECTH
%o ZZTIL, HMD OFREIKE A, 5% RO RCHRZEZH LDOFIT L > THFEITTE
DRI DANMER EOEBENEE L 72 5, KA TILPAGASA ~ 7 /) B'H & O ikiF,
FEEHEND G RERZRERMAH V. PAGASA 6 OHIfFH KE W,

3—4 HFEHAEFOEER

(1) UV R—koHF—Try=7 h

UN—kr ¥ —7av=s hMI FFWS 233 S TR 13 0 F 201k 2 & 85 5
RC D@ ZEHTH 7Y/ FT, PAGASA-HMD 73 & L TW5, 2014 4 9 H RITHE
A L7 RCHEHOEBRIIUL TFTO LB,

1) 7777 . BEfF OB A v RCIZHRRR,

2) 777 : Vigan ilCHTE% . MR E A, EZT AL,

3) /XF A . Roxas Synoptic Station [ZB#E L THiax T E ., BAfRE & s,

4) NTT—)b : 3T < SER T AE @ PAGASA lloilo Radar Station (Z Bz L T #iak @
TIE,

5) {1/« &Z/3 4 0 Kabankalan i Hiak, AFLAREED,

6) 7 . Prosperidad iR, AFLATRTE Fxo

N ZTK-VTH I : Tagum T HTRR . & LI 2.

8) X /N . Davao Synoptic Station (Z B L THrax. & LIERE 7

9) 7T Y r-wLr 2 o General Santos ZEHENIZ B, A5 TR E S,

10) v & A4 D YRR TR T T Awang ZEHENIZHTER O FHE T AALFE AT

WLZE AR D TIED G D ALT | sk 1 2 Cotabato 170> Regional
Government Center (22 2 5 & & BetH,

1) 7 7 A : Migan fCHERE . ALATREE B,
12)0 7Y 7 «Anr  © M-PRSD BUNIZHER . 2014 4 10 HIZ& LR D fiAF,
()P li= Vg LAY T A u R UEWEEA,

(2) NOAH 7u v =7 kL

NOAH 7'z 2= 7 I (Nationwide Operational Assessment of Hazards) 3, 2012 %7 H 27
¥ KMEOHE RO TR Sz, BG4S (DOST) MEE L 42 OMENEE %
KB T 0y =7 b T, KERFAICET DRI 21TV BB ORI M 2D | BUF
DRFRBICFHOE RS —EAZRE T HFLMMme LT D,

NOAH a2 =7 MIUTD 9 DO aryR—xr b bEK SN TEH Y, Landslide
Sensors Development Project & Enhancing Geo-hazards Mapping through LIDAR @ 2 5% [z < =
YAR—F 2 MEPAGASA IZH# T 57 n Y =27 N TH D,



Hydromet Sensors Development
DREAM-LIDAR 3-D Mapping Project
Flood NET-Flood Modeling Project
Hazards Information Media

Y V V VY

. Strategic Communication Intervention

. Disaster Management using WebGIS
Enhancing Geo-hazards Mapping through LIDAR
Doppler System Development

Landslide Sensors Development Project

Storm Surge Inundation Mapping Project

YV V. V V V

Weather Information - Integration for System Enhancement (WISE)

Hydromet Sensors Development %, DOST 4z T @ Je s F Z 21l i 52 A1 (Advanced Science and
Technology Institute : ASTD) 23024 L, LLF > 18 ]Itk & %512 600 o H B & 71, 400
O B BB OBAF 28D TV 5, 72k, BHFHER O A % B o =2 Xid, R
3K BN EDZ L ThoT,

s WAV s YHAUV-huES o HNGF

s T s NJA s T X r-wNrAY
o NURNTA s NTU— o IUHXTH

e ~UXTF s AmT-ETINUTY s T U R

« Ba—L . TIY « WHYXY T - An
s AU « FITN-VTI ) s Hdn7T v

DREAM-LIDAR 3-D Mapping Project (%, 7 1 U "> K230 L, 5, 10, 25, 50 } 1% 100
EMEROW AN — R~y T7E2ER LT ET, V=27 )~ v 7 EIZ Hydromet Sensors
Development THEfi L72BLHIBTOMNE E KA VTNV Z A A TERAGLE TR RT LV A
TAhEREIEL TV D,

(3) PUMIS 7u ¥ =7 k
BIfE, PAGASA [T PAGASA Unified Meteorological Information System (PUMIS) D3fiiE %
D TV D, PUMIS (T HE QLB BT (WMO) 2 HERE L T 25T — Z @ HL e 2 7 4 (CDMS)
[CHEPL L 727 — Z P X7 AT, AR - KR L —F —Hifg - GTS A v — - AWOS
T—H KX T —FEFEOHMPUAKR, T— X WMEEE, BR @M, A X —FXy MNAYV
N7y NEB U7 —2BE. iy — VS OREZ A L, 2015 4 3 HEHISEHHLG O
FiAZREDZ L TH D,

(4) DEWS 71 ¥ =7 k

DEWS 7' m ¥ =7 X PAGASA 28 ASTI L H L CEED TV A LW ey 7 F T,
400 Lk _E o Principal River Basins (3225 18 {1 JI[[#: < . il mf% 40km® O )I1) (24 & 1,000
AT OB (WEFE - KAEH) ZRE L, RHERI AT L 2WET L2 HME L
TW5,



3—5 JICAICKAXEERE  DERBEKR

3—5—1

PAGASA 12 5%t9 2 k7K T2 05 B D X 52 3245

FTnEL, 74V EUEOBKFERSEICBWT 1973 EHA5 H E T 42 F£/MICHbED
Bk 2 70 BRBIERE 215 H L PAGASA I
PG EEIE. B EOEE L — MK OB WOKEE ORZIEE . & L o B B A K
ML, LY B0 AT (S, TS ATy, Ea—) A e LT
SNTE 7, ZTNH DT, #5 BIGR OSSR il 2 PAGASA 2 & % Bk 1% #t
X TR &AL, REEE - KBATERENIC & > CEEARFRIFE L Lo TV,

Mo EAME L TE TR, REMFEIZ 1412 LD,

IHNETOLERZAWMIIGE TERBINZRER S EEL AL, 5% Mo 13 T8k (EFCOS
DBHHNRy T =< X F)NER) ICHAKTER S AT LR L T Z &% PAGASA X
A LEL TS, FERTEOEAREREDEOBIRNAEFR 3 -5 — 1I1TRT,

& 3—5—1 JICAIZK 5 PAGASA ~DXEEHE (I OECF/JBICEHHEL)
EifE 78 X E2 PRI - o -
R4 s HHE Hhi REBBURL
PN R FTMOK TR | 1973-74 | IE(E Ry HINFE | e R FNFRRIC BT Btk TS
WEOER S AT LH VAT LADNAAfay hFav s b
I R 74 U B UETRYNIC FFWS &
A, ZIDOEBEOIENEE D
T e a—) - 1976-82 | it A Ea— T )« | RN HNNEIRCOEBEEEE 27~
17 Y )N etk ¥ RS T A ) e HOKBEENFER L TWET V) B a—
B AT LA I e B H X AT D FFWS #1450
(FIS. FEli) 72 OFF R
PRU R T POK T | 1981-82 | MEAE SRR TN | SR RIS T D BERR FFWS
Wy AT LlER E DYNE Y FHE
X LR AK T L | 1983-86 | A1E TUHy e B | ReRUHNGRIRD 2 % 28T D H
2T A N H I WEIC B4 5 FFWS (33
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X 5—2—2|Z7-7,

2014 FFHIEIC BV TIE, EFRICNZ . NDMIC CHBI &R QA1) 27 = — X 1 Tk
EL., 9 HICHBWNEH QI N7=2—X2 THREINLTND

— 7. KOLFEHE 2012 4E R T ASTIIC K 2 HEWKALEE (3 7 AT) . DPWH IZ X 2 /KNA0EE (1
BT Tholzh, D% NDMIIZ L > THBIKME (1P BREBINTWS,

N B ZEHEORGBIELE DN TRINICE E STV D 3, PAGASA I H OBLRIFTIX S 1F
EL LRV TH D,



& 5—2-—1

MET—4% & FATTREEAIFTH

Type of Data

Data Source

Nos. of Station

PAGASA Synoptic Station 9 (D
Del Monte Station 45
Daily Rainfall DA Agromet Station 2
DA-BSWM 1
DA-MAO 3
Sub Total 60
PAGASA Synoptic Station (4) =Y
6-hour Rainfall |PAGASA Synoptic Station 2
Sub Total (4)+2
PAGASA ARG Station 9
Hourly Rainfall |PALASAT Digital Station 2
Sub Total 11
Grand Total 73

(1) : 6-hour BERE T — % 285 B T % El Salvador 33 X OF Hinatuan 11T % B <

PAGASA Synoptic Station 4 77 ff i, Daily rainfall 7— 4% 2345 50T\ % 9 B ETOHEL

WErDO—TH B,

s T7 4 VeV ERKRY 27 ERFEE Y - 7 - A n)l) EiETHAER&RE S

Rk 26 4F 3 A )

(2)  BUR OB

NI T A a IR O KRG BN &
i LT D D, = /LH L8 KL Synoptic
Station TH V., ZZICIVE T AEXDF
—7RFIBRL WS, £, BEEITTF—
T7xEEDI6ATTRE L TEY NI G =M
F (K& - K30 D104, K[GBUAY 5
K. BEROMEFRFER 14 Lo T D,

NDMI 23 7% v« 7 « A a)IljiRikmic
B RZREL TR, TOEREER
THEZDDO AL a—F N )P LN RL
Synoptic Station O EYNITHE I LTV D
2. B O T — X IXZE STy
RLTH 5,

NDMI [C K B ERAIMEBZT —FRTVAT A




E) AAYy -7 AP OES BN TOWSBRFTZ RO T, TR T 22 ToBRNFTIZED TEL AL
DBMFTOMEEZ R LTS, LAl TAECTHITAOBRFNT, RonMficE P LTunsizoic,
R BNFT DO % LRITR LTV D,

B T7 s VEVEBEKY A7 ERFEE DAY - 7 - A e )ll) WEilHEREHREE k26 4 3 A

5—2—2 ME- KUBAFRLER



(3) UV AR—k o H—FSOBR

I X F A PRSD OBMNIZ, RCEZHVLT D TEE > TWD, BfEIL, B AFLTR
SEERPTHY, 10 AICELTEER->TW5h, £7-. BIHEZEIZ. NDMI KO0 Twin
Phoenix 7 v ¥ = 7 MZ X DB OKERTEINLTND,

FEEIZOWTE, IV ¥ FTAPRSD 726 14K TVHMD 726 1 4 DFF 2 4 DYRIEIT T E S
nTnab,

(4) ASHmoOPHE

1) RCEXSZLITFEV, AH Y« 7 « A a JIIBRICER E ST 5 B X VS %k iE S
NDBHBEERICE T 2EMANE L TS BERDH D, R, W R & OUKAL A
FFWS TIXEZETH Y . KANTHLET 2 MF0 & 2 O A3 T & & OVE 0 72
RN, HAROREBN TcH D, BAEOERIIRGDOHEMFETH Y . KX - KH
DOEME TRV, Ok, K - KEOEBEN R EREZ AT T 5700 EE Mk
MLETH D,

2) NDMI O@EHIT — % 75 PAGASA £ TIRWTARVIRINZWET D LERH 5, £ 72, Twin
Phoenix 71 = 7 MZ L D BN OMR A EA S 7256 NDMI OBLHIT — & & Twin
Phoenix 7’11 ¥ = 7 s OBIT — Z Z WK TERICHM T DHE &2 5, AT, 1k
T1o0@EELET, 250727 FOBNFTIZ AONDERICT NS THLB, Z
NEOOBIT — 2 OEBFEE LI TH00 (EbboTn Y=y MBMFTT —#
ZWY AT D) B, BRE LD,

3) LIt TOBMNERVOBNRENS 77 v 27Ty RORBERNEZ MR L., B~
BATHZENRRETH D,

5—2—4 YokTE - EREH OIR & RE

(1) B

B TiX, HMD D FEf L TW AR UK PERDO Z X 7 [T /vH /L3 R/ Synoptic
Station (Mindanao PRSD Headoffice) (ZiX72\, LALLM 5, & EIZ-DVTlid Public Storm
Warning Signal &\ 9 #2030 . 2T PAGASA BRES LTS, Z D=8, RC MBI
ENBETIE, BUEBBHTOPRSD 1L > T2 OEREZMMICHTENEETH S,

WEOERE Ko, N7 aOBEOER L EEOBEROIIRIUILL TOETH -7,
HREtE Y Ry

- 2011412 A 15 H OK), &R 8 HF, X & A B o HE LK 700km I 4 Lz,
F1% 4 By PAGASA D73 7 F /v (Public Storm Warning Signals) 1% 1 (30~60Kph
winds) TEREWM CTH o772, B Kb 400km NORERIE 10~25mm/hr & HE
E XNz,

- 12 A 16 H (&), A8 K, I F A EOEME LK 200km pICEET L TE 2,
ZFR 11 BF, PAGASA O 7 F )V 2 (61~100Kph winds) (272 -7, &% 5




O 12 FFETOI Yy -7 - AafirteT (RITH) Hisid PAGASA
BT COMEIL 180mm ThHh o 7o, Ik bWEEZZITZHEX D 1 > THLH T T A
Macasandig CTiZ, A H, BN OERIH Y | FT#H 7TRELOHREAM L 2D | &
HUZBRRIK N B > 72, T 4 BREICIZARN G D722, R ENH T,

12 A 17 H (). A1 5K, PAGASA D&M 7R 1272 -7, Fri8 I, 2
v E A O FICHIT T2,

BT o

(2)

20124 12 A 2 |H (H) . A 8 BE, 2 > &Z A O HHE B 1,000km I E Lz,
F-Hi 10 BiHF AT 20~30mm/hr & HEE S 7=y, SN TH 7272, PAGASA D
Bm s A BBRIIRE R o7,

12 H 3 H (K, FE 5, A D=0, PAGASA DEER T 7 F 15 3 (101~185
kph winds) (272 - 7=,

127 480K, FRIBH:, S U AFTABORICEELTE, FH 5, R
FTHNE3DFEETH Tz, BWAYT GRS O DOST BHIFT ORI &Y — 7 1,
PRI 5 B 40 59T 59mm THo7-, ERFZ A H 7HSOREE— 271X, FH, F%k
12 F§ 15 43 C 19mm Th o 7=, ok — 27X, 77T U UBHR CoA% 1, 7
T IR TR 3, YT UBHUS T S RFEE ThH o7, R 2 I, 2
v E A B EICHIT T2,

12 A 5 H (OK) ® PAGASA DR 7 Fid 11272~ 7=,

R

A F T, PRSD MUK TERZ KN « MEOEHN LIS T DX AT BIRVIRIN S, RC
BRANLIRINT, KNS L DERBEGNMLETH D, ZOUKTHR - ERAEHEZEZ 22 ETUTD
BMENEZLND,

1)

2)

3)

BWIES . MEKMLOREZ EOKRIZT 00PN HETH 5, PRSI, PAGASA
PEH LTS KR E A OT TR REW THED WS B2 130 EES
KBFDIZDD Y — R & A Laffeh T 2HL2EXTKRMBEPLETH D,

PAGASA A & DIFMARENT X WG B 2 & 0 B 2RI ZFRE LT, Bk T3 -
RO BARTE Z BT 2 OPRET 2BERD D,

RCIZH AV « F - Auiilgishcdh 2720, BUHEIOME (B2 AKALEFOE) NIEL
W E D DEMEICAMRIC L DHERA TE W, DRRMC EWHRITH Y - 7 -
o i FaE F o CCTV & W 72 KA HEZRS° DRRMC IZ 4648 L TEERICKEE O BHIC X
HIERERIF TE D L) BRELRMEBREMET OILEND S,



PAGASA IZB T 5% 7 F /L L~

B S T F L L~UL 1

METEOROLOGICAL CONDITIONS:
A tropical cyclone will affect the locality.
Winds of 30-60 kph may be expected in at least 36 hours
or_intermittent rains may be expected within 36 hours.
(When the tropical cyclone develops very close to the
locality a shorter lead time of the occurrence of the winds
will be specified in the warning bulletin.)

WHAT TO DO:
Inspect your house if necessary repair/fixing is needed.
Clean up drainage system.

Harvest crops that can be yielded.
Monitor the latest Severe Weather Bulletin issued By
PAGASA every six hours and hourly updates.

IMPACT OF THE WINDS:

Twigs and branches of small trees may be broken.

Some banana plants may be tilted or downed.

Some houses of very light materials (nipa and cogon) may
be partially unroofed.

Unless this warning signal is upgraded during the entire
existence of the tropical cyclone, only very light or no
damage at all may be sustained by the exposed
communities.

Rice crop, however, may suffer significant damage when it
is in its flowering stage.

PRECAUTIONARY MEASURES:

When the tropical cyclone is strong or is intensifying and is
moving closer, this signal may be upgraded to the next
higher level.

The waves on coastal waters may gradually develop and
become bigger and higher.

The people are advised to listen to the latest severe weather
bulletin issued by PAGASA every six hours. In the
meantime, business may be carried out as usual except
when flood occur.

Disaster preparedness is activated to alert status.

B T F )L L UL 2

METEOROLOGICAL CONDITIONS:
A tropical cyclone will affect the locality.

Winds of greater than 60 kph and up to 100 kph may be
expected in at least 24 hours.

WHAT TO DO:

Prepare flashlights, batteries , matches, kerosene lamps, or
candles and charcoal in anticipation of power failure, first
aid Kit and store ready to eat foods.

Keep your cell phones fully charged.

Elevate household things in case of flooding.

For fishing folks, secure fishing boats in safe area.

IMPACT OF THE WINDS:

Some coconut trees may be tilted with few others broken.
Few big trees may be uprooted.

Many banana plants may be downed.

Rice and corn may be adversely affected.

Large number of nipa and cogon houses may be partially or
totally unroofed.

Some old galvanized iron roofings may be peeled off.

In general, the winds may bring light to moderate damage to
the exposed communities.

PRECAUTIONARY MEASURES:
The sea and coastal waters are dangerous to small seacrafts

Special attention should be given to the latest position, the
direction and speed of movement and the intensity of the
storm as it may intensify and move towards the locality.

The general public especially people travelling by sea and
air are cautioned to avoid unnecessary risks.

Outdoor activities of children should be postponed.
Secure properties before the signal is upgraded.

Disaster preparedness agencies / organizations are in action
to alert their communities.




G S 7 L Ll 3

METEOROLOGICAL CONDITIONS:
A tropical cyclone will affect the locality.

Winds of greater than 100 kph up to 185 kph may be
expected in at least 18 hours.

WHAT TO DO:

If the house is not strong enough to withstand the battering
of strong winds go to designated evacuation center or seek
shelter in stronger houses.

Stay in safe houses until after the disturbances has left the
area.

Evacuate from low-lying area and reiverbanks and stay
away from coastal areas for possible flooding and storm
surge.

All travel and outdoor activities should be cancelled.

Watch out for the passage of the "Eye Wall and the "Eye" of
the typhoon.

IMPACT OF THE WINDS:

Many coconut trees may be broken or destroyed.

Almost all banana plants may be downed and a large
number of trees may be uprooted.

Rice and corn crops may suffer heavy losses.

Majority of all nipa and cogon houses may be unroofed or
destroyed and there may be considerable damage to
structures of light to medium construction.

There may be widespread disruption of electrical power and
communication services.

In general, moderate to heavy damage may be experienced,
particularly in the agricultural and industrial sectors.

PRECAUTIONARY MEASURES:
The disturbance is dangerous to
threatened/affected.

The sea and coastal waters will be very dangerous to all
seacrafts.

Travel is very risky especially by sea and air.

People are advised to seek shelter in strong buildings,
evacuate low-lying areas and to stay away from the coasts
and river banks.

Watch out for the passage of the "eye" of the typhoon
indicated by a sudden occurrence of fair weather
immediately after very bad weather with very strong winds
coming generally from the north.

When the "eye" of the typhoon hit the community do not
venture away from the safe shelter because after one to two
hours the worst weather will resume with the very strong
winds coming from the south.

Classes in all levels should be suspended and children
should stay in the safety of strong buildings.

Disaster preparedness and response agencies/organizations
are in action with appropriate response to actual emergency.

the communities

B 7L LUl 4

METEOROLOGICAL CONDITIONS:
A very intense typhoon will affect the locality.

Very strong winds of more than 185 kph may be
expected in at least 12 hours.

WHAT TO DO:

If the house is not strong enough to withstand the battering
of strong winds go to designated evacuation center or seek
shelter in stronger houses.

Stay in safe houses until after the disturbances has left the

IMPACT OF THE WINDS:

Coconut plantation may suffer extensive damage.

Many large trees may be uprooted.

Rice and corn plantation may suffer severe losses.

Most residential and institutional buildings of mixed
construction may be severely damaged.

Electrical power distribution and communication services
may be severely disrupted.

In the overall, damage to affected communities can be very
heavy.

PRECAUTIONARY MEASURES:

The situation is potentially very destructive to the
community.

All travels and outdoor activities should be cancelled.
Evacuation to safer shelters should have been completed
since it may be too late under this situation.

With PSWS #4, the locality is very likely to be hit directly
by the eye of the typhoon. As the eye of the typhoon
approaches, the weather will continuously worsen with the
winds increasing to its strongest coming generally from the
north. Then a sudden improvement of the weather with light
winds (a lull) will be experienced. This means that the eye

— 44—




area.
Evacuate from low-lying area and reiverbanks and stay
away from coastal areas for possible flooding and storm
surge.

All travel and outdoor activities should be cancelled.

of the typhoon is over the locality. This improved weather
may last for one to two hours depending on the diameter of
the eye and the speed of movement. As the eye moves out
of the locality, the worst weather experienced before the lull
will suddenly commence. This time the very strong winds
will come generally from the south.

The disaster coordinating councils concerned and other
disaster response organizations are now fully responding to
emergencies and in full readiness to immediately respond to
possible calamity.

Hi i : http://www.pagasa.dost.gov.ph/weather/forecast-symbols-and-terms
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(1) B

BOR TOB Mz EILZ, ERokIC B RISV TIE Public Storm Warning Signal & L < 1%
Tropical Cyclon Alert &\ 9 #3738 V) | PAGASA 3545 LT 5,

A FE TUARTEREZH L TUIWRWA, BHY Y - F - Frifioo DRRMC &% NDMI @
BN 2R OB 2N = LY /L) KL Synoptic Station & Wi 5 CTRIL S D& RS Z LN TE B

LIELNTWHRITH D,
(2) &

P L L TlX. PAGASA @ FFWS 23tk o i 7 BURFIZ 3817 %5 DRRMC 124 A AV —IT

BRSO L WO T F A BET DFENWREL RDODNE I NTHA D,

ZD=HIZiE.

PAGASA KL DIFHRILHIZ LD H A 2V —TFERIE A, M5 EIRF 8K O 34 M O
BOBEEFEOMELZ EOBICHIEL TV AR EETH S,

5—2—6 UN—&r X2 —O/MkKE

AHY T A a)lliEiko FFWS 2
WaERET 5 RC (LI [CDO-RCJ &M%
T) L, =AY AN KUTN (D TY Yy -
T Au i S H TR 30 43) O
HEIRWVMNZH D X v F T4 PRSD FH5 AT (UL
Fe. TM-PRSD) & W&3) M(LE T 5 X
WNICHERR T & CTh 5, 2014 47 10 A2 b7
LTTETHD, —JF. PAGASA Tk E~D
A rEa—2LniE, D M-PRSD H5%
ATiE. 2008 42585 L 2011 452> & Bl &
BRlG L= DT &,

5—2-3

(1) Weather
Service
Chief (WSC)

(1) Sr. Weather (1) Weather
Specialist Facilities
(Sr. WS) Specialist (WFS)
(1) We‘ather (1) We‘ather
Specialist [ Facilities
(WS) Technician (WFT)

(1) Weather
Observer (WO)

DN—t 52 —DEEBA (F)

F 72 . HMD OBfR#FIC L % & CDO-RC

DEEKHNIL, 2 4 DKTEMSE (Hydrologist?) 2MEf S TWHIENE, EEHRE - T

W CARITRRD N v FOEST)

ZERDbMhoTm, OO H 1 AITHHEN T, B HMD THE

2 THydrologist] % PAGASA O£ k4 Fr7 9% & [Weather Specialist] 233%2%43 %,




ERThHsb, £72. b9 14 I1THAE M-PRSD FTJ& @ Sr. Weather Specialist T RC B % 1% (C B #)9
LD ETHoTz, BEfF RC OEEMS DHWT L, B UWHRRAER & LCiiK 5—2—3
MEBELWEEZOND, BEIBMBEIZIX, Fri (Weather Service Chief) % & 50 6 4 Al
DFEEPHEE L TWRITIUZR B2,

W, AEEOHFEEBEOEMHE () IFBRATTRNE X 6503, 245X Pilot Project
DFTEEB O CHER, ML, EHE~=a T ASICHALT A ENEETH S,

R® 5—2—2 YN—F HA—ZBEOEENE (F)

#I4 (PAGASA N4 #7) BEaE

1. Weather Service Chief * RCATE. By ¥ —I2& 59 TO FFWS B 2B O ELH (Y M.
M-PRSD Fff £ -Mr.Ricardo A. Mercado 3 /L4252 L b HVED),

* CDO-CDRRMO, LGUs <°flifRd (OCD <> DPWH Hh 5 5577 %)
E DWW, EEOHERE, BOKRAER OB - BRIt E

s KRG  WOKEZICET A MG EROBEZ, IEC O Kl

- RCEBDAF LIl E AMER., %

2. Sr. Weather Specialist - WE - KNET— 2 DUEE - i, BOKIEHR - B IE

- JEBLAL H~Q I — T ERL - . IR, &

- BRI EVERN DL 2 —, EHL S

3. Weather Specialist | = Sr.Weather Specialist O e 2%
- UK AEBORERE, &
4. \Weather Observer - KXT—FOREk, HR. B, 2 Ea—Z~D ANEE
- EMTIITY (Annual Report 28) f{ERR, &, %
5. Weather Facilities - BERAOWEEE - KALEH, ZOMER - BEEBBOEMTF = v 7|
Specialist BRPT OMEFFE BE, FEaEPRSE | WM BIR AR, %
6. Weather Facilities - BINET OB O, T, EEL R OWEM BIE ~ DRk
Observer s TEEAST BOE, M, %

5—3 42307 VIIREORR
5—3—1 Rk

(1) L

a7 o)k (Fismag : 1,704km°, FREEIER : 106km) 1%, I > FF A B OILE,
NAX T Ao FITAE L, FIEICIE T ¢V B IR E AN E B S At
(PHIVIDEC) 723BHZE L7z THEME &V, PAKITK T D MegstEBRET, 7«0 U B BN H
R LM K DM DIERE - B O, HERHEE o> T, Z A1 T IO
% 3 EIcdb I v ¥+ 4 Y — 3 > [Northern Mindanao Region (Region X)) @ Misamis
Oriental JIIZJ& L T\ 5%,

(2) HIESME

Z a7 U)o TFEIE, R, BT, o7 X RORIEEHE AR L TS,
ESEH D KA T & T 7 UETICE L, (S, B, paEt N T ¥ E LRSI T
b\éo

Zan T HT OB AR OS5 E RT L AR 0~3%0D FH N 58% % 58 5, 310 8%



KON 810 15% & FRLE O R HIE 2 FF O HIX X 2E D 154% TH 5, %D D 26.2%I L HIE )
AR HIX L 72> TV D,

(3) RH - AKSUFRME

Zau T IO Tt PAGASA OGRS X BT, 24 7 N R THDH, =
DRBEIIRFELGEFEOENHEVHBETIIRVWAN 1L AND 4 ANELETHY ., BV DOHAN
RZEE 72D, WE OFEORKEIZIIKOILA TR LZE 1,500mm, EEHI TR 2,000mm 25 T
bo, ZAuT )| OEMBTHEIZ256 55 mRELEESATVD,

(4)  POKEEME

Z a7 ) OUPEKIL T IO RIS E T L THREL TS, £, FW)ITEOW
i L HEREBI R N WK O EL BRI G TV D, X Ia 7 VIOKEETY T 7 VIO T
SEH 2 SO I R AKHIX & 75> TR Y Z O mFET 1,300ha il &5, ZOX AT i
DOYKMEN IR D KROBEFIR L 72> T b,

5—3—2 @okyiEIREE

1984 #E % S 7 HT LA R Nitang (2 & - T 22 9 F 2 R DL 7=, PHIVIDEC O T3 Hu#;
OAANIIE R L 2K TR ERWEEZZ T IZ, 2L OBEEZRNENAMS Kb, 90
FEORBIZ X 2K TITIIITBEWDO L OFEPFHFICE V. F 100 FEOZE R LTz,

Bt 7 2 —m— W DAL [TV T, B L 723K I X 2 DL IR T,

10 Al R e KL X 50 AF-file SR UE KL X

K 5—3—1 10FERU 50 FrEERLKIEERK
Mt . 7 0 VU IRE B 2 X —m— W M A



5—3—3 KIKEBRKNG OBIR & HE

(1) BT OB

Zan T IR O BB EFHI ASTHC L D2 502 3 BT, PAGASAIZX DD 2
1 FT 8 & O Synoptic Station 23 177Fﬁ0>a+67'3)3ﬁk H B KN T ASTHZ LB D32 BT (F
B, 3N KROVEKEE (BRI A 10t Gl BREI LTV D,

& 7 )R, BAREEW )2 A7 2 (Japan International Cooperation System :
JICS) I X MMt G- E SN TERY . HENN&ESHS DT, BEIKALEE S VT, BB
BT L T, VE—F — AT — /a/Sﬁ%&URC N OBHEGR DD DE =X
VU TV AT ANEATETHD, £ 53— 1ICINHOFRETEY A MERT,

(2)  BPAH] DBLAR
BUAHNX . BHADPRSD A% v 7 RWESRCKZRT —H 2 ) ¥ —F— AT — 9 VBT
IS L TWAIRMTH D,

(3)

TP N RIVIZEFRTED RC X, ¥ I3 a7 VIO RR 6T Y -5 « 4l
ik, <> Ko a Z)igo FFWS Z2FEicks<Fe b, —FH, BFETRE-TWVD
KRIXEMFIL 24 TH D, BRND D 3 A W92 562 Tofikicxr U CBIANR DL
DETBIESE  KOLDOERIE S Ee x DVEEDNRAET D, XA LV —ICTEREREST DML
BHHH, IURILITH L CARLOEMENR 24 L0 DEb 7L EEREORENBET D
faRPE 21T H ATV D,

WIZ, A ICS IC TG SN D AKMFFORE T EMLE 5 DT U723, 4 IETIEK
MLEPREICEED & 55T CTh 5, Wi, KOMBHIFTIX. 1) KENEETHDHF,. 2) Kit
MNAVRETNIRBICT E A nF, 3) KK RO ZEE R DT 4) BLI OB 23D
RVEESoEANICERET D, A EIOSHTIL, Al OB OB a3 72 0 Lol L
TWRWRITH 5, A RIOREMEN 2 THEOMA TH 2 FND W OFILORILLAI
FNORREZZ TRESNTZEFEXR2VWRTH D,

A% OMPEH~OREEZZ XD &, BRSO ERT O HFENLHZ DIV END D &
EZ2 N5, SEIORENEIZOWVTIL., PAGASA K ENIT o LW TWE =8,
RC % B D 272 53 PAGASA A B bIRIEEOMEEE X 5N D,



X 5—8—1 AJ07VIIREZREFEHAKR) X b
ITEM Station . Coordinates
No: Name Instrumentation Address Latitude Longtitude Elev.
ARG1/RS1 .
\ Rainfall/ Repeater . °
—Dahilayan Brgy Hall, Brgy. Dahilayan, o , ” 124" 571’
1 Rainfall (Storerjaf)orward Manolo Fortich, Bukidnon 8 13117 337 1159 m
Station v
ARG2-
Impasug- . Brgy. Hall, Brgy. Poblacion, o , ” 124° 56’
2 ong Rainfall Rainfall Impasugong, Bukidnon 8 177153 53.4" 750 m
Station
éR(:S ~ ES Elemetary school, Brgy 125° 0o
3 uthean Rainfall Guihean, Manolo Fortich, | 8° 24’ 243" ., 1057 m
Rainfall Bukidnon 394
Station
ARG4 -
Alae . Brgy Hall, Alae, Manolo Fortict, 8° 24 124°
4 Rainfall Rainfall Bukidnon 59.04” ag2567” | 44O
Station
fRSGFJ/I?S'3 Reinfall/ Repeater | 5 .\ {all, San Luis, Malitbo
5 an LIS | (Store & Forward gy. nall, san Luis, & |8 31'58.8” |124° 56'24.97| 657 m
Rainfall Relay) Bukidnon
Station Y
WL1 - San
Vicente Lower Damay Bridge, San o R o A
6 Rainfall Water Level Vicente, sumilao, Bukidnon 8 2315 124" 58467 | 268 m
Station
WL2 -
Kulaman .
7 Bridge Water Level Kulaman Bridge, Maluko, | go 55,41 47 |124° 57'32.27| 273 m
Manolo Fortich, Bukidnon
Waterlevel
Station
WL3 -
Malitbog . .
8 Bridge Water Level Malitbog Bridge, Sta. Inez, | go 34.46 1~ |124° 51'39.9”| 109 m
Malitbog, Bukidnon
Waterlevel
Station
WL4 - Sta.
9 Ana Bridge Water Level Sta. Ana Bridge, Brgy Sta Ana, 8° 32'106” |[124° 474167 22 m
Waterlevel Tagoloan
Station
WLS5 -
Tagoloan .
10 Bridge Water Level Tagoloan Bridge, Tagoloan | g0 59, 31 77 |124° 4521.17| 30 m
Maharlika Highway
Waterlevel
Station
RS2 -
Guihean Repeater (Store DOTC Tower Compm.md' o , ” 125° 0O
11 Kalbugao road, Brgy. Guihean, |8~ 24’ 16.2 ” 1074 m
Repeater | and forward relay) ' . 09.0
. Manolo Fortich, Bukidnon
Station
AWS1-
Can—ayan . _ ° )
12 Automatic Automatlc.Weather Brgy. Can ay.an, Malaybalay, 8° 11 6.65” 125 ”58 679 m
Station Bukidnon 46
Weather
Station
Tagoloan . °
13 |River Basin DaFa/.Soft Main El Salvador, Maharlika Highway | 8° 32’ 8.60” 1,24 ” 10 m
Monitoring Center 33'28.40
FFWS
Hill : PAGASA




5—3—4 UoKTH - BEHREH OBIK & FRE

YA TH - OB - BEICHOWTIE, 5—2— 4 TR LAEEEAETHDAN, WEL
LT, =07 LIk O a 23115 5 O HARANICHA L, FHE <o
W AR ER L T RSB TEAT 5 L E2 6N, BHFTOT — 4 B EET
XV E TR LA ORIEEE VN EREIC TE BN EE L 25T 5, 2Ok,
HERTE 5 L 5 HFBUF & OBHERBREHE L T BERD B,
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MINUTES OF MEETINGS
BETWEEN

THE DETAILED PLANNING SURVEY TEAM

AND
THE AUTHORITIES CONCERNED
OF THE GOVERNMENT OF THE REPUBLIC OF THE PHILIPPINES

ON JAPANESE TECHNICAL COOPERATION

FOR
PROJECT FOR STRENGTHENING CAPACITY OF INTEGRATED DATA
MANAGEMENT OF FLOOD FORECASTING AND WARNING

The Detailed Planning. Survey Team (hereinafter referred to as “the Team),
organized by Japan International Cooperation Agency (hereinafter referred to as
“JICA”) and headed by Mr. Eiji OTSUKI, visited the Republic of the Philippines from
September 24th to October 9th, 2014 and from 23™ Feb to 26™ Feb, 2015 for the
purpose of formulating ‘“Project for Strengthening Capacity of Integrated Data
Management of Flood Forecasting and Warning” (hereinafter referred to as “the
Project”).

During its stay, the Team exchanged its views and had a series of discussions for
the purpose of working out the details of the Project with officials of Philippine
Atmospheric, Geophysical and Astronomical Services Administration (hereinafter
referred to as “PAGASA™) and the authorities concerned of the Government of the
Republic of the Philippines (hereinafter referred to as “GOP”).

As a result of the discussions, the Team and the authorities concerned of the GOP
agreed on the matters referred to in the document attached hereto.

Quezon City, February 25th, 2015

AN
% %
-

)(\%F’?‘O /¥
EUI OTSUKI VICENTE B, MALANO
Team Leader , Acting Administrator
Detailed Planning Survey Team Philippine Atmospheric, Geophysical and
Japan International Cooperation Agency Astronomical Services Administration

The Republic of the Philippines
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ATTACHED DOCUMENT

Title of the Project

The title of the Project shall be “Project for Strengthening Capacity of Integrated
Data Management of Flood Forecasting and Warning” (hereinafter referred to as
“the Project™) which was modified from the original title “Project for Strengthening
Capacity of Comprehensive Data Management of Flood Forecasting and Warning
System through Strategic Formulation of Hydrometeorological Information
System”.

Project Implementing Agency
The Implementing Agency of the Project is Philippine Atmospheric, Geophysical
and Astronomical Services Administration (hereinafter referred to as “PAGASA”).

Target Area

PAGASA Central Office and operation areas of Cagayan de Oro/Tagoloan River
Flood Forecasting and Warning Center (hereinafter referred to as “target RFFWC”)
(direct target); the whole country of the Philippines (indirect target)

Target Grouap

Staff of PAGASA Hydrometeorology Division (hereinafter referred to as “HMD”)
and target REFWC (direct target); Staff of non-target REFWC, Staff of concerned
agencies in flood warning activities in operation areas of target REFWC such as
Department of Public Works and Highways (hereinafter referred to as “DPWH?”),
and Local Disaster Risk Reduction and Management Office (hereinafter referred to
as “LDRRMO”) and Dam Offices of National Power Corporation (hereinafter
referred to as “NPC”) and National Irrigation Administration (hereinafter referred
to as “NIA”) . (indirect target)

Duration of the Project
The duration of the Project is three (3) years.

Master Plan of the Project

(1) Super Goal

* Casualties by flood are reduced.
(2) Overall Goal

* Overall capacity of PAGASA on integrated data management/utilization for

%
I ™ @\
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Flood Forecasting and Warning System (FFWS) is enhanced.

(3) Project Purpose
* Capacity of PAGASA HMD and target RFFWC on integrated data management/
utilization for FFWS is enhanced.

(4) Output
Outputl:  Capacity on formulation of FFWS development plan is enhanced.

Output2:  Capacity of PAGASA on quality management/storage of the hydro-

meteorological data is enhanced.

- Qutput3:  Organization / staffing and equipment / fa0111ty of RFFWC are

standardized according to the development levels of FFWS.

Qutput4:  Capacity of PAGASA HMD on FFWS of Cagayan de Oro and

Tagoloan river basins is enhanced.

Output5:  Capacity of Cagayan de Oro/Tagoloan RFFWC on data management

for flood forecasting and warning is developed.

(5) Activities

I-1

1-2
1-3

1-4
1-5

2-2

2-3

2-4

2-5
2-6

2-7

To collect and analyze data/information of current situation of 18 major
river basins, and to extract problems in FFWS

To decide components of FFWS by development level for 18 major rivers
To hear opinions of concerned organizations such as DPWH for deciding
priority of phased developments of FFWS for 18 major rivers

To develop and review draft roadmaps for enhancement of FFWS

To develop and review medium-term plans for enhancement of FFWS
including budget estimation

To review data format of the existing hydrometeorological observation data
of PAGASA

To review data format from automatic monitoring stations of the existing
FFWS/FFWSDO

To confirm hydrometeorological data format required by the concerned
organizations

To establish standard data format considering improvement of development
level in the future, expandability and efficiency

To establish standards for quality management of hydrometeorological data
To establish an integrated hydrometeorological database, and to input the
hydrometeorological data with the standard data format

To apply the quality management standards to the integrated hydro-
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2-8

2-9

3-1

3-2

3-5

4-4

5-1

5-2

meteorological database

To check malfunction of the existing FFWS observation/communication
equipment

To establish repair/improvement plan of malfunctioning existing FFWS
observation/communication equipment for budgeting by PAGASA

To study problems of the existing RFFWCs, and to analyze possible
problems of new RFFWCs

To analyze problems in the existing procedures for information transmission
at the time of flooding, and to propose efficient procedures for information
transmission by utilizing REFWCs

To draft development standards for observation equipment layout, facility
design, data transmission from automatic monitoring station to RFFWC,
processing system in REFWC, and data communications between REFWC
and PAGASA Central Office according to the level of FFWS

To document guidelines for RFFWC operations, and to assist PAGASA’s
internal monitoring on compliance by each RFFWCs

To document procedures of information transmission to LGUs and other
concermned organizations at 5 river basins with the existing FFWS, and to
assist agreement and adoption of the procedures through meetings with
DPWH, LDRRMO, etc.

To establish staffing plan, monitoring equipment layout plan and hydro-
meteorological data transmission plan

To check H-Q curves and draft of flood wamning water levels prepared by
Cagayan de Oro/Tagoloan RFFWC, and to establish flood warning water
levels

To conduct study on quality management of observed data at Cagayan de
Oro and Tagoloan river basins

To conduct training on issuing FFWS warning by utilizing data transmitted
from RFFWC

To produce H-Q curves at observation stations of Cagayan de Oro and
Tagoloan rivers, and to propose draft of flood warning water levels to HMD
To transmit hydrometeorological data to HMD periodically

To document procedures of information transmission to LGUs and other
concerned organizations at Cagayan de Oro and Tagoloan river basins, and
to assist agreement and adoption of the procedures through meetings with
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DPWH, LDRRMO, etc.
5-4  To conduct training on issuing flood warning to LGUs by utilizing observed
data at RFFWC in collaboration with HMD

{6) Project Design Matrix (PDM) ‘ .

Both sides agreed to use tentative Project Design Matrix (hereinafter referred to as
“PDM”) Version-0 shown in Annex I of draft Record of Discussions (hereinafter
referred to as “R/D”) as a tool for monitoring, evaluation and management of the
activities of the Project. The PDM will be modified as needed at the project
implementation stage after mutual consultations between JICA and the Philippine

side.

(7) Plan of Operation
_The tentative Plan of Operation (hereinafter referred to as “PO”) Version-0 for the
whole project period is shown in Annex II of draft R/D. The activities of the
Project are subject to change within the scope of draft R/D when necessity arises in
the course of the Project implementation.

Record of Discussions
The draft R/D, shown in Attachment 1 which stipulates the framework of the
Project, shall be finalized and signed by the representative of JICA Philippines
Office and GOP after notification of approval from implementation of the Project
by JICA Central Office.

Administration of the Project
(1) Counterpart (hereinafter-referred to as “C/P*)
1) Project Director
Administrator of PAGASA will bear overall responsibility for implementation,
administration, monitoring and evaluation of the Project as Project Director.
2) Project Manager
Division Chief, HMD of PAGASA will bear overall responsibility for
managerial matter of the Project as Project Manager.
3) Project Coordinator
A staff of HMD of PAGASA will bear responsibility for coordination of the
Project as Project Coordinator.
4) C/P Personnel
C/P personnel are expected to work closely with the JICA Experts.
- Staff of HMD, PAGASA
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» Staff of Cagayan de Oro and Tagoloan RFFWC, PAGASA
Technical Working Group may be formed as needed.

(2) Joint Coordination Committee
Joint Coordination Committee (hereinafter referred to as “JCC”) will be held at
least semiannually and whenever deems it necessary. A list of proposed member
of JCC is shown in Annex VI of draft R/D (Attachment 1). The functions of JCC
are as follows:
* To approve an annual work plan;
* To review the progress of the Project;
* To conduct evaluation of the Project
* To exchange views and ideas on major challenges which will arise during the
implementation period of the Project;
* To assess the appropriateness of the PDM in the course of the Project and
suggest revision, if necessary; and
+ Any other related issues.

9 Measures to be Undertaken by the Philippine Side
Both sides agreed the following items:

* The Philippine side provides adequate office space for the Project Team in
PAGASA Central Office and target REFWC with its electricity, water supply,
1internet, telephone line, furniture and the like.

* The Philippine side confirmed that they will take necessary measures to ensure
allocation of sufficient amount of budget for the activities of counterpart
personnel for the Project including their salaries and other allowances.

» The Philippine side bears customs duties, internal taxes and any other charges,
imposed on the equipment provided by JICA in the Republic of the Philippines.

* The Philippine side bears operation and maintenance expenses necessary for the
implementation of the Project.

= The Philippine side bears expenses for transportation within the Philippines and
maintenance of the equipment provided by JICA.

10 Othexr Matters
(1) Hydrometeorological Database for Integrated Data Management
The Team emphasized the importance of quality management and storage of
observed hydrometeorological data since the existing data varies in its format and
stored condition. The Philippine side explained that PAGASA is planning to
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install PAGASA Unified Meteorological Information System (PUMIS) in the
Central Office which is to be completed by early 2015. PUMIS is capable to store
real-time hydrometeorological data with unified format in the database and to
manage all and every data of PAGASA including administrative, financial and other
data. The Team suggested that redundancy of data transmission is important
considering capacity and reliability of network linkage since the data is essential for
flood forecasting and warning purposes.

Through the discussions, the both sides confirmed the necessity of redundancy of
data transmission and agreed that the activities for establishment of database in the
Central office will be included in the Project.

(2) Selection of Target River Basin and RFFWC

The Philippine side requested to consider Agusan or Mindanao Rivers in Mindanao
as the target river basin. The Team replied that the activities in some part of
Mindanao including a part of both river basins will be limited due to security
reasons. It will be restricted to carry out field reconnaissance by JICA experts and
will be difficult to carry out project activities including installation of hydro-
meteorological observation stations. Furthermore, the establishment of RFFWC,
especially appointment of technical staff, in these river basins has not been fixed.
Under such circumstances, the Team requested the Philippine side to select other
river basins for the Project. Considering the schedule for establishment of
RFFWC, staffing, installed observation stations, and regional security, the both
sides finally agreed Cagayan de Oro/Tagoloan RFFWC to be selected for target
RFFWC.

(3) Staffing in REFWC

The Team explained one of the objectives of this Project is to enhance the capacity
of the RFFWC staff on integrated data management for flood forecasting and
warning. From this aspect, staffing of hydrologist/technical officers in RFFWC is
pre-condition of project implementation. The Philippine side agreed to appoint
appropriate number of personnel in the target RFFWC before the commencement
of project implementation.

(4) Coordination with Concerned Agencices for Flood Management Activities
PAGASA confirmed to make necessary coordination and collaboration with DPWH,
Office of Civil Defense (OCD) and Department of Interior and Local Government
(DILG) for smooth implementation of project activities, which requires their
participation and cooperation, in the regional level.
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(5) Collaboration with On-going JICA Technical Cooperation Project

The Team explained that the Project will make necessary coordination and
collaboration with on-going technical cooperation project, i.e. the Project for
Enhancing Capacity on Weather Observation, Forecasting and Warning, including
sharing of the progress of activities of both projects. The long-term expert of
on-going project will be invited to JCC meeting.

(6) Capacity Development in Flood Inundation Analysis

The Philippine side requested to add the activities for capacity development in
flood inundation analysis. The Team replied that such assistance has already been
done in the previous projects, such as Project for Improvement of Flood
Forecasting and Warning System in the Pampanga and Agno River Basins (soft
component of Grant Aid Project) and Technical Cooperation Project for
Strengthening of Flood Forecasting and Warning System for Dam Operation.
Furthermore, the Team explained that the priority of challenges in PAGASA should
be clarified considering importance and urgencies, since capacity development in
flood inundation analysis does not seem to be the highest priority of PAGASA
HMD.

(7) Capacity Development in Utilization of Satellite Information

The Philippine side 'requested to include the activities for capacity development for
utilization of satellite information. The Team replied that the satellite information
is basically used with surface observation data. The accumulation of surface
observation data is necessary, and possibility of utilization of satellite information
must be examined with such data. The Team explained that the Project will not
include the activities for utilization of satellite information; however, JICA will
invite PAGASA staff, if and when such training is scheduled in Japan or other
countries. '

(8) Training in Japan
The both sides agreed JICA to provide the technical training for counterpart
personnel in Japan.

(9) Objectively Verifiable Indicators

The baseline survey / initial capacity assessment survey will be conducted during
the initial 3 months of the Project implementation. Both sides agreed that the
undefined values of those objectively verifiable indicators should be decided based
on the results of baseline survey / initial capacity assessment survey.
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(10) Collaboration and coordination with other project
Both sides agreed to take necessary measures for collaboration and coordination
with other project implemented by donors, relevant organizations and JICA in order
to secure the maximum benefit for the Project and to avoid the duplication of
activities

(End of document)

Attachment 1 Draft Record of Discussions
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Attachment 1

DRAFT

RECORD OF DISCUSSIONS
ON
PROJECT FOR
STRENGTHENING CAPACITY OF INTEGRATED DATA
MANAGEMENT OF FLOOD FORECASTING AND WARNING
IN

THE REPUBLIC OF THE PHILIPPINES

AGREED UPON BETWEEN

PHILIPPINE ATMOSPHERIC, GEOPHYSICAL AND
ASTRONOMICAL SERVICES ADMINISTRATION

AND

JAPAN INTERNATIONAL COOPERATION AGENCY

Quezon City, 25 February 2015

“x
NORIAKI NIWA VICENTE B./MALANO, PhD MNS
Chief Representative Acting Administrator
JICA Philippines Office Philippine Atmospheric, Geoptysical,
Japan International Cooperation and Astronomical Services

Agency (JICA) Administration
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Based on the minutes of meetings the Detailed Planning Survey on the Project
for Strengthening Capacity of Integrated Data Management of Flood Forecasting
and Warning (hereinafter referred to as “the Project”) signed on 25th February,
2015 between Philippine Atmospheric, Geophysical, and Astronomical Services
Administration (hereinafter referred to as “PAGASA”) and the Japan International
Cooperation Agency (hereinafter referred to as "JICA”"), JICA held a series of
discussions with PAGASA and relevant organizations to develop a detailed plan
of the Project.

Both parties agreed the details of the Project and the main points discussed as
described in the Appendix 1 and the Appendix 2 respectively.

Both parties also agreed that PAGASA, the counterpart to JICA, will be
responsible for the implementation of the Project in cooperation with JICA,
coordinate with other relevant organizations and ensure that the self-reliant
operation of the Project is sustained during and after the implementation period
in order to contribute toward social and economic development of the Republlc
of the Philippines.

The Project will be implemented within the framework of the Agreement on
Technical Cooperation signed on April 4, 2006 and the Note Verbales to be
exchanged between the Government of Japan (hereinafter referred to as “GOJ")
and the Government of the Republic of the Philippines (hereinafter referred to as
“GOP”.

Appendix 1: Project Description
Appendix 2: Main Points Discussed
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Appendix 1

PROJECT DESCRIPTION

Both parties confirmed that there is no change in the Project Description agreed
on in the minutes of meetings on the concerning Preparatory Survey on the
Project signed on February 25, 2015 (Appendix 3).

I. BACKGROUND

The Philippine archipelago, located near the western edge of the Pacific Ocean
with population of 94 million people (based on the 2010 Census), is in the direct
path of seasonal typhoons and monsoon rains which bring weather disasters
such as torrential rainfalls and floods. The damage due to typhoon and
torrential rainfall is significantly large, and around 20 typhoons cross and/or
approach annually, bringing about serious damage to lives and properties.

The Philippine Atmospheric, Geophysical and Astronomical Services
Administration (hereinafter referred to as "“PAGASA”), under the administrative
supervision of the Department of Science and Technology, is responsible to
monitor meteorological and hydrological phenomenon which causes weather
disasters and to provide meteorological and hydrological information under the
national disaster management framework.

In the Philippines, since the introduction of the flood forecasting and waming
system (hereinafter referred to as “FFWS”") in Pampanga river basin in 1973,
FFWSs have been established in Agno, Bicol, Cagayan and Pasig-Marikina river
basins. Other than those five river basins among the 18 major river basins in
the Philippines, an issuance and dissemination of flood warning with accurate
and timely forecasting are challenging due to the limitation of rainfall and
hydrological monitoring stations as well as human resources.

In order to enhance the nationwide flood forecasting and warning capacity,
PAGASA has a plan to expand the hydrolometeorogical monitoring network to
the remaining 13 river basins. Those hydrometeorological monitoring will be
undertaken at the river centers which are to be newly established in the major
river basins by PAGASA, and flood forecasting and warning will also be done at
the river centers.

As the number of monitoring stations increases and volume of
hydrometeorological data dramatically expands, it is necessary to efficiently
store and to improve the quality management for hydrometeorological data.
Under such circumstances, the Government of the Republic of the Philippines
has requested the Government of Japan to implement the project of
strengthening capacity of the comprehensive data management for flood
forecasting and warning.
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Il. QUTLINE OF THE PROJECT
Details of the Project are described in the Logical Framework (Project Design
Matrix: PDM) (Annex |) and the tentative Plan of Operation (Annex Il).

1. Title of the Project
Project for Strengthening Capacity of Integrated Data Management of Flood
Forecasting and Waming

2. Qverall Goal
Overall capacity of PAGASA on integrated data management/utilization for Flood
Forecasting and Warning System (FFWS) is enhanced.

3. Project Purpose

Capacity of PAGASA Hydrometeorology Division (HMD) and target River Flood
Forecasting and Warning Center (RFFWC) on integrated data management/
utilization for FFWS is enhanced. '

4. Outputs

Output1: Capacity on formulation of FFWS development plan is enhanced.

Output2: Capacity of PAGASA on quality management/storage of the hydro-
meteorological data is enhanced.

Output3: Organization/staffing and, equipment/facility of RFFWC are
standardized according to the development levels of FFWS.

Outputd: Capacity of PAGASA HMD on FFWS of Cagayan de Oro and
Tagoloan river basins is enhanced.

Outputd:  Capacity of Cagayan de Oro/Tagoloan RFFWC on data
management for flood forecasting and warning is developed.

5. Activities

1-1 To collect and analyze data/information of current situation of 18 major river
basins, and to extract problems in FFWS

1-2 To decide components of FFWS by development level for 18 major rivers

1-3 To hear opinions of concerned organizations such as DPWH for deciding
priority of phased developments of FFWS for 18 major rivers

1-4 To develop and review draft roadmaps for enhancement of FFWS

1-5 To develop and review medium-term plans for enhancement of FFWS
including budget estimation

2-1 To review data format of the existing hydrometeorological cbservation data
of PAGASA

2-2 To review data format from automatic monitoring stations of the existing
FFWS/FFWSDO

2-3 To confirm hydrometeorological data format required by the concerned
organizations

2-4 To establish standard data format considering improvement of
development level in the future, expandability and efficiency

2-5 To establish standards for quality management of hydrometeorological data

2-6 To establish an integrated hydrometeorological database, and to input the
hydrometeorological data with the standard data format

4
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2-7 To apply the quality management standards to the integrated hydro-
meteorological database

2-8 To check malfunction of the existing FFWS observation/communication
equipment

2-9 To establish repairfimprovement plan of malfunctioning existing FFWS
observation/ communication equipment for budgeting by PAGASA

3-1 To study problems of the existing RFFWCs, and to analyze possible
problems of new RFFWCs

3-2 To analyze problems in the existing procedures for information
transmission at the time of flooding, and to propose efficient procedures for
information transmission by utilizing RFFWCs

3-3 To draft development standards for observation equipment layout, facility
design, data transmission from automatic monitoring station to RFFWC,
processing system in RFFWC, and data communications between RFFWC
and PAGASA Central Office according to the level of FFWS

3-4 To document guidelines for RFFWC operations, and to assist PAGASA's
internal monitoring on compliance by each RFFWCs

3-5 To document procedures of information transmission to LGUs and other
concerned organizations at 5 river basins with the existing FFWS, and to
assist agreement and adoption of the procedures through meetings with
DPWH, LDRRMO, etc.

4-1 To establish staffing plan, monitoring equipment layout plan and hydro-
meteorological data transmission plan

4-2 To check H-Q curves and draft of flood warning water levels prepared by
Cagayan de Oro/Tagoloan RFFWC, and to establish flood warning water
levels

4-3 To conduct study on quality management of observed data at Cagayan de
Oro and Tagoloan river basins

4-4 To conduct training on issuing FFWS warning by utilizing data transmitted
from RFFWC

5-1 To produce H-Q curves at observation stations of Cagayan de Oro and
Tagoloan rivers, and to propose draft of flood warning water levels to HMD

5-2 To transmit hydrometeorological data to HMD periodically

5-3 To document procedures of information transmission to LGUs and other
concermed organizations at Cagayan de Oro and Tagoloan river basins,
and to assist agreement and adoption of the procedures through meetings
with DPWH, LDRRMQ, etc.

5-4 To conduct training on issuing flood warning to LGUs by utilizing observed
data at RFFWC in collaboration with HMD

6. Input
(1) Input by JICA

(a) Dispatch of Experts
Details of the dispatch of experts are described in Annex Ill.

(b) Training
JICA will receive the Philippine personnel connected with the Project for
technical training(s) in Japan.

(c) Machinery and Equipment
JICA will provide such machinery, equipment and other materials

5
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(hereinafter referred to as “the Equipment”) necessary for the
implementation of the Project as listed in Annex IV.

(d) Local Subcontract Work
JICA will conduct local subcontract works for i) river cross section survey
and ii) discharge measurement.

In case of importation, the machinery, equipment and other materials
under 11-6 (1) (c) above will become the property of the PAGASA upon
being delivered C.I.F. (cost, insurance and freight) to the Republic of the
Philippines authorities concerned at the ports andfor airports of
disembarkation.

(2) Input by PAGASA
PAGASA will take necessary measures to provide at its own expense:

(a) Services of PAGASA's counterpart personnel and administrative
personnel as referred to in |1-7;

(b) Suitable office space with necessary equipment;

(c) Supply or replacement of machinery, equipment, instruments, vehicles,
tools, spare parts and any other materials necessary for the
implementation of the Project other than the Equipment provided by
JICA;

(d) Information as well as support in obtaining medical service;

(e) Credentials or identification cards;

(f) Available data (including maps and photographs) and information related
to the Project;

(g) Running expenses necessary for the implementation of the Project;-i.e.
counterpart domestic travel expense, allowance etc.;

(h) Expenses necessary for transportation within the Republic of the
Philippines of the Equipment referred to in 11-6 (1) as well as for the
installation, operation and maintenance thereof; and

(i) Necessary facilities to the JICA Experts for the remittance as well as
utilization of the funds introduced into the Republic of the Philippines
from Japan in connection with the implementation of the Project

7. Implementation Structure
The Project organization chart is given in the Annex V. The roles and
assignments of relevant organizations are as follows:

(a) Project Director _
Administrator of PAGASA will bear overall responsibility for
implementation, administration, monitoring and evaluation of the Project.

(b) Project Manager
Division Chief, HMD of PAGASA will bear overall responsibility for
managerial matter of the Project.

(c) Project Coordinator
A staff of HMD of PAGASA will bear responsibility for coordination of the
Project. w

(d) Counterpart Personnel
Counterpart Personnel are expected to work closely with the JICA

6
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Experts.
- Staff of HMD, PAGASA
- Staff of Cagayan de Oro and Tagoloan RFFWC, PAGASA

(e) Technical Working Group
Technical Working Group may be formed, if necessary. The members of
Technical Working Group will be determined through the discussion with
the Project Director, the Project Manager and JICA Experts.

(3) JICA Experts
The JICA Experts will give necessary technical guidance, advice and
recommendations to PAGASA on any matters pertaining to the
implementation of the Project.

(4) Joint Coordinating Committee

Joint Coordinating Committiee (hereinafter referred to as “JCC”) will be
established in order to facilitate inter-organizational coordination. JCC will
be held at least once a year and whenever deems it necessary. JCC wiill
approve an annual work plan, review overall progress, conduct evaluation
of the Project, and exchange opinions on major issues that arise during the
implementation of the Project. A list of proposed members of JCC is
shown in the Annex VI.

8. Project Site(s) and Beneficiaries
(1) Project Site
- PAGASA Central Office
- Operation areas of Cagayan de Oro/Tagoloan River Flood Forecasting
and Warning Center (hereinafter referred to as “target RFFWC")
(2) Direct Beneficiaries
- Staff of PAGASA HMD
- Staff of target RFFWC
(3) Indirect Beneficiaries
- Staff non-target RFFWC
- Staff of concerned agencies in flood warning activities in operation areas
of target RFFWC, such as DPWH, and LDRRMO and Dam offices of
NPC and NIA

9. Duration
The Project will be carried out for approximately three (3) years from the arrival
of JICA experts as shown in Annex Il (tentative Plan of Operation).

10. Reports
PAGASA and JICA experts will jointly prepare the following reports in English.
(1) Project Monitoring Sheet on semiannual basis until the project
completion
(2) Project Completion Report one month before the completion of project
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11. Environmental and Social Considerations

PAGASA agreed to abide by ‘JICA Guidelines for Environmental and Social
Considerations’ in order to ensure that appropriate considerations will be made
for the environmental and social impacts of the Project.

Ill. UNDERTAKINGS OF PAGASA AND GOP
1.PAGASA and GOP will take necessary measures to:

(1) ensure that the technologies and knowledge acquired by the Republic of
the Philippines nationals as a result of Japanese technical cooperation
contributes to the economic and social development of the Republic of the
Philippines, -and that the knowledge and experience acquired by the
personnel of the Republic of the Philippines from technical training as well
as the Equipment provided by JICA will be utilized effectively in the
implementation of the Project; and

(2) grant privileges, exemptions and benefits to the JICA Experts referred to in
II-6 (1) above and their families, which are no less favorable than those
granted to experts and members of the missions and their families of third
countries or international organizations performing simitar missions in the
Republic of the Philippines.

Other privileges, exemptions and benefits will be provided in
accordance with the Agreement of Technical Cooperation signed on April 4,
2006.

2.PAGASA and GOP will take necessary measures to:

(1) provide security-related information as well as measures to ensure the
safety of the JICA Experts;

(2) permit the JICA experts to enter, leave and sojourn in the Republic of the
Philippines for the duration of their assignments therein and exempt them
from foreign registration requirements and consular fees.

(3) Other privileges, exemptions and benefits will be provided in accordance
with the Agreement on Technical Cooperation signed on April 4, 2006
between the GOJ and the GOP.

IV. MONITORING AND EVALUATION

JICA and PAGASA will jointly and regularly monitor the progress of the Project
through the Monitoring Sheets based on the Project Design Matrix (PDM) and
Plan of Operation (PO). The Monitoring Sheets shall be reviewed every six (6)
months.

Also, Project Completion Report shall be drawn up one (1) month before the
termination of the Project.

JICA will conduct the following evaluations and surveys to mainly verify
sustainability and impact of the Project and draw lessons. PAGASA is required to

8
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provide necessary support for them.

1. Ex-post evaluation three (3) years after the project completion, in principle
2. Follow-up surveys on necessity basis

V. PROMOTION OF PUBLIC SUPPORT

For the purpose of promoting support for the Project, PAGASA will take
appropriate measures to make the Project widely known to the people of the
Republic of the Philippines.

VI. Misconduct

If JICA receives information related to suspected corrupt or fraudulent practices
in the implementation of the Project, PAGASA and relevant organizations shall
provide JICA with such information as JICA may reasonably request, including
information related to any concerned official of the government and/or public
organizations of the Republic of the Philippines.

PAGASA and relevant organizations shall not, unfairly or unfavorably treat the
person and/or company, which provided the information related to suspected
corrupt or fraudulent practices in the implementation of the Project.

VII. MUTUAL CONSULTATION
JICA and PAGASA will consult each other whenever any major issues arise in
the course of Project implementation.

VIIl. AMENDMENTS

The record of discussions may be amended by the minutes of meetings between
JICA and PAGASA.

The minutes of meetings will be signed by authorized persons of each side who
may be different from the signers of the record of discussions.

Annex | Project Design Matrix; PDM
Annex |l Tentative Plan of Operation
Annex lll List of Japanese Experts
Annex IV List of Equipment

Annex V Project Organization Chart
Annex V] Joint Coordinating Committee
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Annex Il

Plan of Operation (Version-0)

Activitles

1st Year 2nd Year 3rd Year

|Sub-Activities

IjJo|m|wli]loslm{wliln]olw

Output 12

1.1 To collect and analyze data/inform ation of currant situation of 18 major J
river basins, and to exiract problems in FFWS

.

1.2 To decide componants of FFWS by development level for 18 major
rivars

JIIII

1.3 To hear opinions of concerned organiztions such as DPWH for
deciding priority of phased developments of FFWS for 18 major rivers

1.4 Yo dewelop and reviaw draft roadmaps for anhancemant of FFWS

1.5 To dewelop and revew medium-lerm plans for enkanceoment of FFWS
incl. budget estimation

Qutput 2:

2.1 To review data format of the existing hydrometeorclogical obsanation a
data of PAGASA

2.2 To review data format from automatic monitaring stations of the
exsting FFWSIFFWSDO

2.3 To tonfirm hydremeteorelogical data format required bythe
concerned organizations

2.4 To establish standard data format considering im provement of
developmentlevel in the future, expandability and efficiancy

2.5 To establlsh standards for quality management of
hydrometaorological data

2.6 To establish an integrated hydrometeorologlcal database, and to
input the hydrometeorological data with the standard data format

2.7 To apply the quality management standards to the integrated
hydrometeorological database

2.8 To chack malfunction of the existing observation/communication
aquipment

2.9 To establish repairimprovement plan of malfunctioning observation/
communlcation equipment for budgeting by PAGASA

Qutput 3:

3.1 To study problems of the existing RFFWCs, and to analyze possibla |.
problems of new RFFWCs

3.2 To analyze problems in the existing procedures for infarmation
fransmission at the time of flooding, and to propose efficient procadures
for infarmation fransmission by utilizing RFFWCs

3.3 To draft development standards for observation equipment layout,
facllity design, data trans ~mission from automatic monitoring station to
RFFWC, processing system in RFFWC, and data communications
batwgen RFFWC and PAGASA headguariers according to the lovel of

3.4 To develop manuals for calibration and maintenance of monitoring
equipmeant

3.5 To document guidelines for RFFWC operations, and to assist
PAGASA's Internal monitering an compliance by each RFFWCs

3.6 To document proceduraes of information transmission to LGUs and
other concerned organizations at 5 river basins with the existing FFWS,
and to assist agreement and adoption of the procedures through

Output 4:

4.1 To establish staffing plan, monitoring equipment layout plan and
hydromatearslogical data ransmission plan

4.2 To check H-Q curvas and draft of flood warning waler levels prapared
by X¢Kand YYY RFFWCs, and to establish flood warning waler lewels

Raas
.

4.3 To conduct studyon qualitymanagement of obsarved data at 00{and
YYY river basin

4.4 To conduct training on Issuing FFWS warning by utilizing data
transmitted from RFFWC

Output 5:

6.1 To produce H-Q curves at observation stations of X00Cand YYY rivers,
and to propose draft of floed warning water levels fo HMD

LR s

5.2 To transmit hydrometeorologlcal date to HVMD perlodically

5.3 To document proceduraes of information transmission to LGUs and
other concernad organizations at X0{and YYY river basins, and to assist
agreement and adoption of the procedures through meetings with:
DPWH, LDRRMC, efc.

5.4 To conduct fraining on calibration and maintenance of monitoring
equipment

5.6 To conduct training on issuing flood warning to LGUs by utiliing

observad data at RFFWC in collaberation with HMD

14
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Annex Il

List of Japanese Experts
Fields of experts to be covered by the Japanese experts are as follows:

1. Team Leader and Expert of River Management / Flood Management / Flood
Forecasting & Warning

Expert of Integrated Data Management / Database
Expert of Monitoring System / Hydrology
Expert of Information & Communication / Warning Issuance

ok DN

Expert of Institutional Strengthening / Human Resources Development

Other Experts, if necessity arises, upon mutual consultation

) 09
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Annex IV
List of Equipment

Desktop Computers : 2 set

Data Server: 2 set (1 set each in Central Office and RFFWC)
Large Monitor (40 inch): 1 set

Multifunction machine (Printer / Photocopy) : 1 unit

Color Inkjet Printer: 1 unit

Current Meter / Float: 1 set/ 1 lot

A

Other equipment, if necessity arises, upon mutual consultation

S
w i
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Annex V

T niniadncinian g A

PAGASA

Reporting I

Supervise work plan, Review
Progress, Evaluate PDM, etc.

PAGASA

Administrator

PAGASA HMD

PAGASA
Engineering
and Technical
Services

{ICT Group )

Division

Regicnal

PAGASA

Services
Division

Admi.
Suppor

v

Technicgl |

(PRSD Support |
Mindanao)

Cagayan de
Oro/Tagoioan
RFFWC

Ask

etc.

DPWH, LGUs, DRRMC,

HMD: Hydremeteorological Division i v
RFFWC: River Flood Forecasting and Warning

Center

Coordinate /

Participate
Project Activ

A

in

ties

JICA

Project Organization Chart
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1.

Annex VI
Joint Coordinating Committee
Function

For the effective and successful implementation of the Project, the Joint
Coordination Committee will be established in order to make decisions
relevant to the Project. The Joint Coordination Committee will meet when
necessary and semiannually in order to fulfill the following functions:

(1) To supervise the annual work plan of the Project in line with the Project
Design Matrix and the Plan of Operations;

(2) To review the annual and overall progress of the Project and to evaluate
the accomplishment of the annual targets and achievement of the
objectives;

(3) To find out proper ways and means of solution of the major issues arising
from and in connection with the Project;

(4) To evaluate PDM during the course of the Project and suggest revision,
if necessary;

(6) To exchange opinions on major issues that arise during the
implementation of the Project; and

(6) Any other related issues.

Committee Members

The Committee will be composed of the chairperson and the members.

The rules and guidelines for the management of the committee will be
determined at the initial stage of the Project. The agreed composition is as
follow:

(1) Chairperson:
Administrator of PAGASA

(2) Members on Philippine side:

1) Representative from PAGASA (including Project Manager)

2) Representative from Department of Science and Technology
(DOST),

3) Representative from National Economic and Development Authority
(NEDA)

4) Representative from Department of Public Works and Highways
(DPWH)

5) Representative from Department of the Interior and Local
Government (DILG)

6) Representative from Office of Civil Defense (OCD)

7) Representative from National Water Resources Board (NWRB)

8) Representative from Metropolitan Manila Development Authority
(MMDA)

9) Representative from National Power Corporation (NPC)

10) Representative from National Irrigation Administration (NIA)

11) Representative from other relevant agencies

(3) Members on Japanese side:
1) Chief Representative of JICA Philippine Office

18
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2) JICA Experts

3) Member of Mission Dispatched by JICA

4) Other person(s) concerned appointed by JICA

Note: Official(s) of the Embassy of Japan may attend the Committee
meeting as observer(s).

19
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Appendix 2

MAIN POINTS DISCUSSED

Due to the increase of rainfall intensity by the impact of climate change, more
frequent and severe floods can be expected in the Republic of the

Philippines. The Project is aiming to enhance the capacity of PAGASA in
data management of flood forecasting and waming. From such aspect, the
Project is expected to contribute to adaptation to climate change.

20
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MiRE R 2

*x-1 PAGASA AEIE L TLVA Synoptic Station & 1HF#HR (1/3)
Number Observation Time Mode of Data
Station Name of . Transmission to
Observers utc Local Time PAGASA H/Q
1. ITBAYAT 4 00002, 06002, 1200Z, 1800Z gf%ﬁm' Z:00PM, 8:00PM, SMS/Radio
2. CALAYAN 2 00002, 06002, 1200Z, 18002 gfggﬁm' 2:00PM, 8:00PM, SMS/Radio
3, BASCO 3 00007, 06002, 12002, 18002 gfggm' 2:00PM, 8:00PM, SMS/Radio
4 SINAIT 3 0000z, 0300Z, 0600Z, 0900Z, gfggﬁm' ;_lozgg:AM’lf_’ggg::‘ SMs/Radio/
12:002, 15002, 1800Z, 21002 2:00AM, 5:00AM Telephone/Fax
5. LAGAG s 00002, 03002, 0600Z, 0900Z, gfggﬁm ;Egg:nm'lffggm‘ sMs/Radio/
12007, 15002, 18007, 21002 | 500\ oo Telephone/Fax
6. APARR . 00002, 03002, 06002, 09002, gg;\m ;Egg:AMi:fgg:&”‘ SMS/Radio/
12:007, 15002, 18002, 21002 | 500 i Telephone/Fax
8:00AM, 11:00AM, 2:00PM, _
7. TUGUEGARAQ 5 gg%oozz‘ 01?31021' 01?5)02 029103022' 5:00PM, 8:00PM, 11:00PM f.zf:/ Egi:;‘/l-'ax
0% v ’ 2:00AM, 5:00AM i
o 1BA s 0000Z, 03002, 06002, 0900Z, gfgg:‘:ﬂ‘ ;gggaMiffgg:m' SMs/Radio/
12:00Z, 15002, 18002, 21002 | 500’ s Telephone/Fax
5. DAGUPAN 6 00002, 0300Z, 06002, 03002, gfggﬁm' éﬁggﬁMiffggm' SMs/Radio/
12:007, 15002, 18002, 21002 | Jo v o o Telephone/Fax
SO R Py |t R Py
12:00Z, 15002, 1800Z, 2100Z 2:00AM, 5:00AM Telephone/Fax
8:00AM, 11:00AM, 2:00PM, )
11, BAGUIO s 00007, 0300Z, 06007, 09007, | oo - o e o SMS/Radio/
12:002, 15002, 18002, 21002 | 5’0 ' o Telephone/Fax
8:00AM, 11:00AM, 2:00PM, .
12. CABANATUAN 4 22?0‘?2 0135%0022' 0120(?[;7'2' 0291000022', S:00PM, 8:00PM, 11:00PM i:f:’ :2?]'9"/’;”
G ' y 2:00AM, 5:00AM P
8:00AM, 11:00AM, 2:00PM,
13. BALER 5 2290% 013505’52 01205’52' %gfgé;_ 5:00PM, 8:00PM, 11:00PM SMS/Radio
R ' ' 2:00AM, 5:00AM
8:00AM, 11:00AM, 2:00PM,
14, CASIGURAN 4 ggfﬁfi 0135?5022 016;’5022 ggfgozz' 5:00PM, 8:00PM, 11:00PM SMS/Radio
00z, g ' 2:00AM, 5:00AM
15 PORT AREA ¢ 00002, 03002, 0600Z, 09002, gfggﬁm’;}dgga’wiffggm' SMS/Radio/
12:00Z, 15002, 18002, 21002 2:00AM, 5:00AM Telephone/Fax
SO R Py | e ) Py
12:007, 15002, 18007, 21002 | o S Telephone/Fax
17, TAVABAS . 00002, 03002, 06002, 09002, ?fggsm' i}éf:)ganiffgg:m' SMS/Radio/
12:002, 15007, 18007, 21002 | 3. Cn o Telephone/Fax
8:00AM, 11-00AM, 2:00PM )
00002, 0300Z, 06002, 09002, d ’ ’ SMS/Radio/
18. SANGLEY PT. 4 _ 5:00PM, 8:00PM, 11:00PM
12:007, 15007, 18002, 21002 | S o o Telephone/Fax
16, NAIA i 00002, 03002, 06002, 69002, ifggﬁ:ﬁ' 3.1532,‘3,,“"; 12_:33::::' SMS/Radio/
12:002Z, 15002, 18002, 2100Z 2:00AM, 5:00AM Telephone/Fax
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MRE R 2

-1 PAGASA AAEIE L TL A Synoptic Station i EE#R (2/3)
oscomoen | ap | 0000 0I0L OR00Z 000 | Sonp goopy oo | SUS/R!
’ ' 4 2:00AM, 5:00AM
oo | 5| S vonoum o, | S BSOMIEOL | vy
U ' ‘ 2:00AM, 5:00AM
2avevons | 3 | OO OL 000 | o sooom oot | SO
4 4 ' 2:00AM, 5:00AM
22, TANAY 4| 0900Z 03002 06002 05002, | ooty iopu troopm | swisacto
' ’ ! 2:00AM, 5:00AM
s |4 | OROT SO S0 | osoo o | S
i ! ! 2:00AM, 5:00AM
s | o [EORLUGLOSE | e iiomy | s
4 ' ! 2:00AM, 5:00AM
| o oo 00t | s, sonew noorw | S
Rl ! ! 2:00AM, 5:00AM
27, 50RS0G0N ;| ooooE 0300z 06002, 09002, | ooyl oo iroomm | sw/iad
’ 4 ! 2:00AM, 5:00AM
o | o | WEDOOCRONS | seomseominom | A
S * 4 2:00AM, 5:00AM
o vRacsmop | 3 | 0000 0300% 0002 0900z | sl iopuhiioon | sws/madi
e ! ’ 2:00AM, 5:00AM
30. VIRAC RADAR 3 22%052' O b 2100s ?ggﬁm éiiggmfﬁgm " | sms/Radio
, ) : 2:00AM, 5:00AM
21 coron | oo oo osoo s, | SN SR ECE | s
il ! ’ 2:00AM, 5:00AM
sowose | 3| SCLOMLOR ML | sy oo, oo | NS
i 4 4 2:00AM, 5:00AM
srovsion |3 | OO MOLORGLI00L | somy oo, o | ST
VS ! ! 2:00AM, 5:00AM
o | o oo o0 | o, sonew, o | Sl
G ! ' 2:00AM, 5:00AM
s | oo 0200 09008 0% | oo soopu ronemn | ST
S ‘ ' 2:00AM, 5:00AM
36, CATARMAN b | 0000 03002 0600E SOUZ | Sl soopu, raop | /A
' ' ’ ' 2:00AM, 5:00AM
moonoam | 3 | MLGWZOMRE | oo oot ivom | S
' d ! ’ 2:00AM, 5:00AM
wocow | s |OLCHGOMLONE | somtvom o | Al
B ' ! 2:00AM, 5:00AM
19, BORONGAN 5 | ooooz, 03002, 06007, 09007, | Fiot ;?ggg:f’ﬁfgggm * | sms/Radio/

12:002, 15002, 18002, 2100Z

2:00AM, 5:00AM

Telephone/Fax
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PAGASA W& I L TLV5 Synoptic Station SiE1EHR (3/3)

00002, 0300Z, 0600Z, 0900Z,

8:00AM, 11:00AM, 2:00PM,

40. GUIUAN ) 5:00PM, 8:00PM, 11:00PM SMS/Radio
12:002, 15002, 18002, 21002 | S e
41. PAG-ASA IS 00002, 06002, 12002, 18002 gfggzm' 2:00PM, 8:00PM, SMS/Radio
8:00AM, 11:00AM, 2:00PM
00002, 03002, 06002, 09002, ' ’ ‘ SMS/Radio/
42. PTO. PRINCESA . 5:00PM, 8:00PM, 11:00PM
12:007, 15002, 18002, 21002 | S, o oo Telephone/Fax
43.CUY0 00002, 06002, 12002, 18002 8:00AM, 2:00PM, 8:00PM, SMS/Radio
2:00AM
44, 1L0ILO Temporary close
:00A H , 21 , )
PO000Z, 03002, 06002, 09007, | ©-0CAM, 11:00AM, 2:00PM SMS/Radio/
45. DUMAGUETE 12:00Z, 15002, 18002, 2100z | - 00PM, 8:00PM, 11:00PM Telephone/Fax
e ' d 2:00AM, 5:00AM P
8:00AM, 11:00AM, 2:00PM, .
46. TAGBILARAN e e e, O oves | 5:00PM, 8:00PM, 11:00PM ?:f:/ Eg:':/Fax
-00Z, ' ’ 2:00AM, 5:00AM P
47, MACTAN 00002, 03002, 06002, 09002, gfggsm' ;ggg&mﬁ_’ggm' SMS/Radio/
12:00Z, 15002, 18002, 2100Z 2:00AM, 5:00AM Telephone/Fax
45, MARSIN 00002, 03002, 06002, 09002, :fgg':m' ;ggg:ﬁ“iffgg:m' SMs/Radio/
12:00Z, 15002, 18007, 21002 2:00AM, 5:00AM Telephone/Fax
29, SURIGAG 00002, 03002, 06002, 09002, 23882,\“:' ;}(;gg:ﬁMiffggm’ SMS/Radio/
12:002Z, 15002, 1800Z, 2100Z 2:00AM, 5:00AM Telephone/Fax
53 DIPOLOG 00002, 03002, 06002, 69002, gfgg’x' ;ggm‘“ﬁfgg:x’ SMS/Radio/
12:002, 15002, 18007, 21002 2:00AM, 5:00AM Telephone/Fax
51 COTABATO 00002, 03002, 06002, 0900, gfggs::' ;ggg:n”iffggm' SMS/Radio/
12:002, 15002, 18002,21002 | 5o G Telephone/Fax
52 LUMBIA 0000z, 03002, 06002, 09002, :fggs::' ;ggg:nmiffgg:m' SMS/Radio/
12:002, 15002, 18007, 21002 | 3o o Telephone/Fax
8:00AM, 11:00AM, 2:00PM, )
53. MALAYBALAY {1)‘2]?027: 0135000022: 011?52 0293)0022' 5:00PM, 8:00PM, 11:00PM igf:/ Ei:::/’;ax
e ’ ' 2:00AM, 5:00AM P
54 BUTUAN 0000z, 0300Z, 0600Z, 09002, gfggsm' ;gg&“"ﬁfggm' $MS/Radio/
12:00Z, 15002, 1800Z, 21002 2:00AM, 5:00AM Telephone/Fax
8:00AM, 2:00PM, 8:00PM, SMS/Radio/
55. DAVAO 00002, 06002, 1200Z, 18002 -00AM Telophone/Fax
0000Z, 0300Z, 0600Z, 09007, | o C0AM, 11:00AM, 2:00PM, SMS/Radio/
26. HINATUAN 12:00Z, 15007, 18007, 21002 | 500" M. 8:00PM, 11:00PM Telephone/Fax
R ’ ' 2:00AM, 5:00AM P
8:00AM, 2:00PM, 8:00PM, SMS/Radio/
57. ZAMBOANGA 00002, 06002, 12002, 18002 5 00AM Telephone/Fax
0000z, 03002, 0600Z, 09002, 8:00AM, 11:00AM, 2:00PM, SMS/Radio/
58. GEN. SANTOS 12:007, 15002, 18002, 21002 | > 00 M. 8:00PM, 11:00PM Telephone/Fax
05 v v 2:00AM, 5:00AM P
i T 4 ) C L ER GBI - T - WA LT E s F M E A TR 26 45 3 A
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