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UPLB Interdisciplinary Studies Center for Water

VISION

Center for excellence in research, development and extension
towards water security for all

MISSION

Generate science-based information for efficient, equitable and
sustainable management of water resources

GOAL

Sustainably manage water resources for national development
through interdisciplinary research, responsive policy, partnership
and capacity-building
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PARALLEL INTERNATIONAL PROJECT HyDEPP jI’C; |

¢ Project Title

The Project for Development of a Hybrid Water-Related Disaster Risk Assessment Technology
for Sustainable Local Economic Development Policy under Climate Change in the Philippines

¢ Project Purpose

Policy recommendations for sustainable economic development in urban and rural areas under
climate change are formulated based on hybrid water-related disaster risk assessment technology
covering climate change, hydrology, agriculture, and socio-economic activity in target basin.

# Principal Organizations
Philippines: University of the Philippines Los Banos (UPLB)

Japan: The University of Tokyo(UT)

Pampanga R. Basin

® Project Period: 2021.6.3-2026.6.2

Pasig-Marikina River

Rolr Lo Barios .
. b . ¥ and Laguna Lake Basin
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Hybrid water—related disaster risk assessment technology

Climate Model

s T

Overall Goal

The policy recommendations are
reflected to policies/plans of
national and/or local
governments, in order to achieve
the sustainable economic
development by improving water-
related disaster resilience and to
promote balanced national land
development.

e

Hydrological model
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Budget RRI
(WEB)
Model

: RRI: surface water flow

Socio-economic model

Prediction of future local development
scenario with/without adaptation measures

Sampla Path of Sactor GOP

Agricuburs
K an. Facturing]
Serice

e
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Surface Flow
Ground Water

. . . Agricultural model
'WEB. atmosphere-land interaction ‘ (SIMRIW)
Energy and Vertical
Water Flux Soil Moisture Temperature - CO2
Balance Profile

Solar Radiation
Leaf Area Index

(LAI) \

Soil Moisture
Water stress

¥

Estimation of yield loss due to flood and drought




Implementation Structure

As of June 30, 2021

Philippine side

Japanese side

Cooperative Organization

- Department of Science
and Technology (DOST)

- Department of Public
Works and Highways
(DPWH)

- Laguna Lake
Development Authority
(LLDA)

- Metropolitan Manila
Development Authority
(MMDA)

Project Director
Fernando C. Sanchez Jr.,

University of the Philippines Los Bafios
(UPLB)

Project Manager

Patricia J. Sanchez,
School of Environmental Science and
Management (SESAM), UPLB

Members
Representative Research Institution
- UPLB
Cooperative Research Institution

- University of the Philippines
Diliman (UPD)

- University of the Philippines
Mindanao (UPMin)

Research Team Member
(ICHARM/ Cooperative Organizations)

Project Leader: Dr. Miho Ohara

Long-term expert
- Coordinator

Short-term experts
- Application for data uploading
- Flood and drought risk assessment
- Resilience assessment
- Simulation of future scenarios of local
economic development

JICA

- Member of Mission
Dispatched by JICA

- JICA Philippine Office

- Other person(s)
concerned appointed
by JICA

Cooperating Organization

- University of Tokyo

- Tohoku University

- University of Shiga Prefecture
- University of Nagoya

- Kyoto University

Observer/Support
- Embassy of Japan
- Japan Science and

Technology Agency (JST)




HyDEPP | Four Study Groups

Group 1: Data Collection and Sharing

«C chnrm

Dr. Roger A. Luyun, Jr ~ Dr. Masaki YASUKAWA Dr. Mamoru
College of Engineering  Earth Observation Data MIYAMOTO
and Agro-Industrial Integration & Fusion ICHARM

Research Initiative
University of Tokyo

Group 3: Assessment of water-related disaster resilience

n", (I ICHARM

Dr. Patricia Ann J. Sanchez Kentéro TAKI Dr. Miho OHARA
School of Environmental University of ICHARM
Science and Management Shiga Prefecture

(SESAM), UPLB

Technology, UPLB

Dr. Ma. Agnes O. Catelo Dr. Agnes C. Rola
College of Economics
and Management’ UPLB UPLB Resources Engineering, Kyoto

Group 2: Assessment of flood and drought risk

u,a»‘% 4'" ICHARM
Dr. Aurelio Delos _ .
Dr. Koki HOMMA Dr. Mohamed

Reyes, Jr.

College of Engineering
and Agro-Industrial
Technology

Graduate School of RASMY Abdul
Agricultural Science, Wahid
Tohoku University ICHARM

Group 4: Sustainable local economic development

Dr. Tomohiro TANAKA
Graduate School of Engineering,
Division of Civil and Earth

College of Public Affairs
and Development,

University



« Household Survey (finalize

HyDEPP | Server room a

— = = =

HyDEPP | Updates

Status update

Activities

interview sheet for
socioeconomic impact of
floods and droughts,
incorporating resilience
indicators and data needs for
agent-based model)

Municipality of Bay Survey
Completion

Municipality of Pila Survey

e — /

Municipality of Sta. C:

E Completion
c [

CILIERELY Farmers Farmers

&
i Bl
Rice ~HVC richerfolks

Bay 20 0 56

Pila 30 6 84

Sta. Cruz 73 7 7
Total

HyDEPP | status of equipment

Agricultural Monitoring

Plant canopy analyser

- .

o

Chlorophyll Meter

Q ¢ Soil Moisture Sensor

R

&

River flow monitoring

Microwave Doppler Non-contact
Current Flow Velocity Meter

Total HH HH

Bottom Sampler

Acoustic Doppler Current Profiler (ADCP)

nd HYDEPP SATREPS Office set up

» SATREPS office in UPLB

already in use by Project
staff in UPLB

« Server room ready and

awaiting arrival of servers
(server racks ready;
servers arriving before
April)

Sample  Surveyed [ecenplci=d
76 76 100
120 120 100
151 151 100
347 347 100

36

Lake flow monitoring

x-y
velocimeter

HyDEPP | Training in Japan

HyDEPP | Field Visit: for Unit B (Satellite-based inundation/agricultural monitoring)
Ocular visit: SATREPS-Japan (Dr. Homma and Dr, Sumita of Tohoku University, Japan)

last November 2022: Pampanga River Basin

By L0

HyDEPP | Output 1.6: Training on Databasing

Trainee:
Groug1 Training in Japan * Engr. Allan T. Tejada, Jr. (UPLB)
July 25 — August 2, 2023 * Francis John F. Faderogao(UPLB) . .. . —— s

date content location B S HvDEPP | Visits and training in the Philippines in August and
2023/07/25(Tue.) Orientation PWRI 4 y September September
2023/07/26(Wed) | Fundamentals and applications | IIS, UT August -Dr. Taki (Univ of Shiga Prefecture) and Dr.

of dats mansgement Dr. Rasmy provided WEB-RRI model Nakamura(Nagoya Univ.) first visited Philippines

2023/07/27(Thu) Leaming analysis examples JAMSTEC

under our project.

training at UPLB
5 . -ICHARM group provided Rainfall-Runoff- Inundation-

using climate prediction data
and visiting Earth simulator

Sediment model.

2023/07/28(Fri) Observe the manufacturing of IT | Hitachi: Kanagawa Factory

platform products

2023/07/29(Sat) Arakawa flood control learning UT Arakawa

2023/07/30(Sun) CMIP5 Data analysis training Tokyo

2023/07/31(Mon.) See examples of solving social Hitachi: Origin Park

issues in the digital age

Metropolitan Area Outer
Discharge Channsl

2023/08/01(Tue) Flood control facility tour

2023/08/02(Wed.) JAXA facility tour JAXA
Presentation in Closing PWRI

ceremony

Turbidity sensor

Water quality meter

Some fun HYDEPP-SATREPS activities:

Data Center

Instrumentation

Field Surveys

Data sharing

Training in instrumentation use

Training for Technology Transfer

Cascading training: University, National and local government officers

Sponsored PhD students in Japan (3); BS, MS and PhD students from PH and JP
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INTRODUCTION

BACKGROUND

]

7

Pampanga River Basin (10,061 km?) is
situated in Central Luzon servicing the
provinces of Bulacan and Pampanga.

Economic importance: source of water for
irrigation, hydropower, domestic and
industrial uses.

Major source of livelihood within the basin:
farming, fishing and cottage industries
providing rice, corn, sugarcane and tilapia as
major agricultural products (Sanchez, Wang
and Koike, 2011).
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The study aims to augment a collaborative project with Japanese universities and research organizations by current state of water resources in Pampanga River Basin by setting up
baseline information on what existing policies and programs are in place
Conduct preliminary hydrological
simulations in relevant sites of
- - - - Pampanga River Basin for quantifying
Water quality deterioration in water supply, possible water-related
5 5 o hazards, etc.
water bodies within PRB

= \WATER-RELATED PROBLEMS

| A ‘
1
1
1

~-  POLICIES & PROGRAMS - - !
:
1
1
|

Conduct networking and
coordination activities with
different CUs and agencies
(private and government)

issuances (National and Local)

Water insufficiency Insufficient structural capacity for flood
in agriculture mitigation and technology for drought
|
|
Laws, ordinances and other 1
|
|

Capacitate local government

At | \ units and other agencies in
HbTO RS AN D various technologies for floods

Programs and Projects (National, _STAKEHOLDERS and droughts)
| — —

Provincial, Regional and Local)
To identify policy gaps by conducting
extensive review of literature on
policy and programs (in both
national and local policies) for water
resources, climate extremes, and
water quality managementin
Pampanga River Basin

[ e o - -

A

PROGRAM & POLICY
RECOMMENDATIONS
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CHANGE IN ANNUAL RAINFALL CLIMATOLOGY (RCP 8.5 scenario)

PAST
Total Rain Climatology: Annual
Pampanga River Basin
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Increase in mean annual rainfall over Pampanga-Marikina-Laguna-Lake Basin

Increase in western portion of Pampanga River Basin
Decrease in eastern portion of Pampanga River Basin

According to the dynamically downscaled climate model, future climate change is projected to result in higher

temperatures, increased rainfall during the rainy season and associated increases in river discharge, more frequent
extreme rainfall events, and an advance in the timing of the rainy season.
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RESULTS

DROUGHT ANALYSIS OVER PAMPANGA RB

Based on calculated 3-month and 6-month Standard Precipitation Index (SPI) using monthly rainfall data from MERRA-2

4
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RESULTS

REAL-TIME FLOOD MONITORING SYSTEM (Typhoon Karding flood detection)

2022-Sep-26 2022-Sep-27 2022-Sep-28
2022-Sep-29 2022-Sep-30 2022-Oct-01
Timeseries of RRI simulation

Jul 13, 2014 Sep 27, 2022
Max. inundation depth from RRI
at San Agustin Barangay hall (1.67m
in Sep 27,2022 )

R: G : B = before : after : after
Meaning of the coloring for the RGB composite image

The preserved water surface from before.
[Before = After]

Ongoing inundation (the spread water surface from
before).
[Before > After]

Withdrawn inundation, soil moisture and/or surface
roughness increasing, flooding under vegetation/forest, or
S0 on.

[Before < After]

The preserved land surface from before.

! il ‘
AR: 2022°0ct-01 Ml RRI: 2022-0ct-01 il

SAR: threshold=0.60 RRI: threshold=0.10
W] W]

10

20

D 0 0 0 0 40

Predict positive Predict negative

Number of pixels with | Number of pixels with
Inundation for RRI No Inundation for RRI

Actual Positive

Number of pixels 21 4 92

with Inundation for
SAR

Actual Negative

Number of pixels 69 629

with No Inundation

[Before = After] for SAR
Figure1:RRI Time series inundation simulation Figure2: Satellite observation (Sentinel-1 SAR) inundation Accuracy = 0.84
results and field survey analysis results and field survey Figure3: Verification of the accuracy of RRI
. ) B )
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RESULTS

ONLINE SYNTHESIS SYSTEM FOR SUTAINABILITY & RESILIENCE (OSS-SR)

HyDEPP SATREPS ﬁéﬁ Science Community
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RESULTS

FLOOD MONITORING AND INUNDATION MAPPING FROM OSS-SR

\ A
Dagupan ' Manaoag \»-
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WATER QUALITY INDEX
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(CCME): 20718-2022

WATER QUALITY INDEX (CCME)

Comparison of 38 water quality monitoring stations

Timeline: 2018- 2022

- Based on the humber of failed tests (not meeting the
standards) and number of tests conducted in a year

Excellent: (95-100)

protected with a virtual absence of threat or
impairment; conditions very close to natural or
pristine levels.

Good: (80-94)

protected with only a minor degree of threat or
impairment; conditions rarely depart from
natural or desirable levels.

Fair: (65-79)

usually protected but occasionally threatened
orimpaired; conditions sometimes depart from
natural or desirable levels.

Marginal: (45-64)

frequently threatened or impaired; conditions
often depart from natural or desirable levels.

Poor: (0-44)

almost always threatened or impaired;
conditions usually depart from natural or
desirable levels.

\ \

IBEBIER o5 100 Good 80 94 Fair

AQ\A\\A\\

NSRRI

IR

N N

65 79 Marginal 45 64/Poor |0 44
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R

STN
No

Vi
Vil
Vil
IX

X

Xl
Xl
Xl
\
v
VI
XV
Xviil
XIX
XX
XXI
XXl
XXI
XXIV
XV

X X X

x

XXVI

XXVII

XXVII
XXIX
XXX
XXXI
XXX
XXXIII

RESULTS

STN ID

Baliwag-Bustos Bridge
Pulilan-Plaridel Bridge
Expressway Bridge (Angat)
Pasang Inchic Bridge

San Vicente Bridge 3

Rio Chico Bridge

Expressway Bridge (Pampanga)
Sulipan Bridge

Calumpit Bridge

Near P. Mercado Residence
Near Villa Lourdes Resort
Angeles River 1

Angeles River 2

Mexico River

San Fernando River 1

Sto. Tomas River

Minalin River

Sasmuan River 1

Sasmuan River 2

Cut-Cut Bridge

Santiago Bridge

Near Green Village

Bangkung Malapad

Macabebe Point
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		STN No		STN ID		LAT		LON		2017		2018		2019		2020		2021		2022						INDEX

		I		Baliwag-Bustos Bridge		14.867917		120.767175								40.5953072798		39.3914558031		44.8718874836						Excellent		95		100

		II		Pulilan-Plaridel Bridge		14.878464		120.763719								36.4116557054		38.2404903501		44.6604402647						Good		80		94.9999

		III		Expressway Bridge (Angat)		14.901197		120.772108								39.7592724194		36.2964171375		50.0800020883						Fair		65		79.9999

		IV		Pasang Inchic Bridge		15.668518		120.747297								35.6083463106		38.9624535867		37.7162161242						Marginal		45		64.9999

		V		San Vicente Bridge 3		15.587472		120.699392								37.817931713		46.1335257873		40.2913985836						Poor		0		44.9999

		VI		Rio Chico Bridge		15.444188		120.75119								37.8178907189		47.181903241		37.9328059991

		VII		Expressway Bridge (Pampanga)		14.89325		120.722889								39.9545012749		39.8643250984		39.2456052024

		VIII		Sulipan Bridge		14.897972		120.730167								41.4478254428		41.5157185206		39.2131396192

		IX		Calumpit Bridge		14.920528		120.765667								38.9887976863		43.4664237615		39.187480276

		X		Near P. Mercado Residence		14.934778		120.758278								37.7968997486		44.3403821188		41.393837751

		XI		Near Villa Lourdes Resort		14.954722		120.776278								37.1479288739		41.072174995		38.5843735904

		XII		Angeles River 1		15.157167		120.559389								35.6173795311		29.6740354283		32.708216142

		XIII		Angeles River 2		15.158056		120.606944								35.4554559909		26.2044759788		29.5937090361

		XIV		Mexico River 		15.118277		120.703135								37.4184169837		30.3844304063		30.2443394307

		XV		San Fernando River 1		15.0325		120.694444								39.788748769		26.1033911271		29.535844371

		XVI		Sto. Tomas River		15.004444		120.718889								35.7377620105		26.1407684876		29.8186102892

		XVII		Minalin River		15.975556		120.706111								35.805824215		22.532152128		30.236682365

		XVIII		Sasmuan River 1		15.9375		120.613333								32.9315289947		26.264036492		30.6135072986

		XIX		Sasmuan River 2		15.932778		120.626111								35.4879960097		26.3366766354		30.0608021697

		XX		Cut-Cut Bridge		15.325438		120.590143						29.6221688416		33.0718997279		32.6835940882		35.9731657294

		XXI		Santiago Bridge		15.329547		120.62765						26.1586887005		32.9032511763		32.6836811137		37.077066908

		XXII		Near Green Village		15.328464		120.656423						26.3010106794		33.2780249541		32.888979596		33.9860503994

		XXIII		Bangkung Malapad		14.795241		120.616134						52.5044510484		47.3551579043		52.3818930273		64.1938981721

		XXIV		Macabebe Point		14.787249		120.635465						57.3084579629		46.2288646072		55.6089730254		65.1885611631

		XXV		Bancal Pugad		14.815003		120.585909						57.7018972858		50.887362669		58.1744703054		63.04583226

		XXVI		Near Armando Aguinaldo F.P. Brgy. Consuelo  Macabebe  Pampanga		14.763938		120.656448				44.6790880991		45.4648145171		37.8809149823		49.7574665873		47.6860262778

		XXVII		300 meters away from Station 1 Brgy. Consuelo  Macabebe  Pampanga		14.763938		120.656448				38.9438907426		36.6575796092		41.7707879222		49.6114479106		56.3025642867

		XXVIII		300 meters away from Station 2 Brgy. Consuelo  Macabebe  Pampanga		14.815003		120.585909				42.9563098764		39.8724038422		42.1927789877		51.3154014576		54.5512243262

		XXIX		Kalsadang Putol Bridge		14.883415		120.730041				38.6610923438		33.1478943834		35.4916076247		41.6738920246		39.1711499604

		XXX		San Juan Bridge		14.865882		120.740907				38.573639435		37.2789300798		35.674778891		36.4002659291		36.9940559493

		XXXI		San Miguel Bridge		14.839926		120.739284				35.960353702		36.1396296583		35.7315455461		32.7951063983		36.6281699115

		XXXII		Bridge near San Agustin Market		14.816398		120.730046				36.7211950036		33.7888317729		29.7820086907		33.3261391962		36.1289444244

		XXXIII		Bongabon River Irrigation System		15.565278		121.087222		38.4446783615		38.0224422766				40.1443633742		38.3523140063		56.7159199918

		XXXIV		Vergara Bridge		15.464722		120.935556		38.769368096		38.0169515233				35.759389698		34.7457263131		41.3075081653

		XXXV		Sta. Rosa Bridge		15.424969		120.934113		38.2747080633		37.9929242731				36.4386543161		41.0221996583		39.4153335132

		XXXVI		San Pablo Bridge		14.968819		120.621446		32.7417424809		29.7113907383		35.624983927		32.7241796533		32.7925392578		35.5351739344

		XXXVII		San Pedro Foot Bridge		14.965418		120.625294		32.7539705118		29.7492362599		35.4562739748		35.6648342676		35.5553698201		35.8011130475														Excellent		95		100		Good		80		94		Fair		65		79		Marginal		45		64		Poor		0		44

		XXXVIII		Plaza Burgos Bridge		14.965655		120.634448		32.7293449498		29.735941847		29.6524402825		32.6736997979		32.7967048279		35.611128727



2017	I	II	III	IV	V	VI	VII	VIII	IX	X	XI	XII	XIII	XIV	XV	XVI	XVII	XVIII	XIX	XX	XXI	XXII	XXIII	XXIV	XXV	XXVI	XXVII	XXVIII	XXIX	XXX	XXXI	XXXII	XXXIII	XXXIV	XXXV	XXXVI	XXXVII	XXXVIII	38.444678361467766	38.769368096031045	38.274708063282141	32.741742480931322	32.753970511758311	32.72934494976559	2018	I	II	III	IV	V	VI	VII	VIII	IX	X	XI	XII	XIII	XIV	XV	XVI	XVII	XVIII	XIX	XX	XXI	XXII	XXIII	XXIV	XXV	XXVI	XXVII	XXVIII	XXIX	XXX	XXXI	XXXII	XXXIII	XXXIV	XXXV	XXXVI	XXXVII	XXXVIII	44.679088099109393	38.943890742580727	42.956309876412178	38.66109234382769	38.573639435028156	35.960353702014132	36.721195003561739	38.022442276580321	38.016951523305671	37.992924273069718	29.711390738318428	29.749236259898538	29.735941846995104	2019	I	II	III	IV	V	VI	VII	VIII	IX	X	XI	XII	XIII	XIV	XV	XVI	XVII	XVIII	XIX	XX	XXI	XXII	XXIII	XXIV	XXV	XXVI	XXVII	XXVIII	XXIX	XXX	XXXI	XXXII	XXXIII	XXXIV	XXXV	XXXVI	XXXVII	XXXVIII	29.622168841625538	26.158688700534199	26.301010679400363	52.50445104843805	57.308457962906445	57.701897285813821	45.464814517097359	36.657579609170412	39.872403842208016	33.147894383397642	37.278930079817471	36.139629658305836	33.78883177285968	35.624983926972874	35.456273974830125	29.652440282478054	2020	I	II	III	IV	V	VI	VII	VIII	IX	X	XI	XII	XIII	XIV	XV	XVI	XVII	XVIII	XIX	XX	XXI	XXII	XXIII	XXIV	XXV	XXVI	XXVII	XXVIII	XXIX	XXX	XXXI	XXXII	XXXIII	XXXIV	XXXV	XXXVI	XXXVII	XXXVIII	40.595307279810825	36.411655705430185	39.759272419372323	35.60834631055306	37.817931712952152	37.817890718872675	39.954501274870054	41.447825442847474	38.988797686288351	37.796899748632619	37.147928873863989	35.617379531136464	35.455455990917514	37.4184169836998	39.788748768956133	35.737762010547868	35.80582421502713	32.931528994656574	35.48799600970824	33.071899727874197	32.903251176328297	33.278024954096409	47.355157904348339	46.228864607247552	50.887362669041849	37.880914982294783	41.770787922162313	42.192778987669413	35.49160762473791	35.67477889104191	35.731545546096129	29.782008690664071	40.144363374234629	35.759389698044288	36.438654316073787	32.724179653266987	35.664834267569191	32.67369979791151	2021	I	II	III	IV	V	VI	VII	VIII	IX	X	XI	XII	XIII	XIV	XV	XVI	XVII	XVIII	XIX	XX	XXI	XXII	XXIII	XXIV	XXV	XXVI	XXVII	XXVIII	XXIX	XXX	XXXI	XXXII	XXXIII	XXXIV	XXXV	XXXVI	XXXVII	XXXVIII	39.391455803100847	38.240490350082304	36.296417137458164	38.962453586714304	46.133525787284967	47.181903241038867	39.864325098406702	41.515718520615152	43.466423761513326	44.340382118824202	41.07217499503772	29.674035428252211	26.204475978753024	30.38443040625755	26.103391127122961	26.140768487613386	22.532152127954774	26.264036491960852	26.336676635446594	32.683594088205652	32.683681113727275	32.88897959604455	52.381893027274508	55.608973025416283	58.174470305445354	49.757466587309921	49.611447910642845	51.315401457600977	41.673892024570513	36.400265929078159	32.795106398279813	33.326139196153065	38.35231400629327	34.745726313119988	41.02219965833627	32.7925392577514	35.555369820083882	32.796704827927456	2022	I	II	III	IV	V	VI	VII	VIII	IX	X	XI	XII	XIII	XIV	XV	XVI	XVII	XVIII	XIX	XX	XXI	XXII	XXIII	XXIV	XXV	XXVI	XXVII	XXVIII	XXIX	XXX	XXXI	XXXII	XXXIII	XXXIV	XXXV	XXXVI	XXXVII	XXXVIII	44.871887483648337	44.660440264662313	50.080002088296425	37.716216124153647	40.291398583624634	37.932805999120987	39.245605202359918	39.213139619164359	39.187480276010461	41.393837750976012	38.584373590386257	32.708216141989752	29.593709036080995	30.244339430724153	29.535844371016196	29.818610289195718	30.236682365044203	30.613507298598549	30.060802169718102	35.973165729375168	37.07706690798296	33.986050399431633	64.193898172072437	65.188561163056434	63.045832259974311	47.686026277760718	56.302564286707643	54.551224326228436	39.171149960361205	36.994055949284665	36.628169911500443	36.128944424396316	56.715919991795758	41.307508165286571	39.415333513204487	35.535173934366185	35.801113047486481	35.611128727026212	










POLICY GAPS AND RECOMMENDATIONS

_ IDENTIFIED ISSUES RECOMMENDATIONS

Water Sufficiency 1.1 Lack of data to study /observe flood patterns in Pampanga 1.1.1. Review existing instrumentations
1. Flooding - on going collaboration between Pampanga PDRRMO and and monitoring activities (e.g. DOST ASTI,
PAGASA to establish water level markers DOST PAGASA, NIA, Private companies) to

maximize resources. Allot funds for
maintenance, operational and labor
costs. Invest in personnel capacitation and
ensure regular positions for sustainability.

Water Insufficiency

2. Agriculture 2.1. Fragmentation among various national and local 2.1.1. Streamline protocols and operation
agencies up to local agencies (ground implementers)
- Case 1:uncoordinated protocols and operation through establishment of coordinating
adjustments for irrigation water supply especially during bodies (e.g. TWGSs) and ensure roles and
drought or insufficient water supply (NIA IMO-PAO-MAO- responsibilities of engaged water actors.
IAs)

- Case 2: not streamlined functions of various agencies
segmented by bureaucratic levels resulting to overlaps in

functions
2.2. Insufficient Disaster Fund 2.2.1. Fund allocation, Insurances (crop
2.3. Unmaintained lateral canals insurance, infrastructure insurance, etc.)

2.3.1. Technical support to IAs; Active
stakeholder engagement in maintenance
and operation of irrigation system

KIl Respondents: Pampanga-Bataan IMO, Bulacan IMO, UPRIIS, NEDA R3, Pampanga PAO, Bulacan PAO, PAGASA-PRFFWC, DPWH, Bulacan PDRRMOQO, Nueva Ecija
PDRRMO, DENR R3, Nueva Ecija PENRO, Pampanga PENRO, TARLAC PENRO

BRIDGING THE GAPS IN WATER RESOURCES MANAGEMENT POLICIES & PROGRAMS IN PAMPANGA

RIVER BASIN



POLICY GAPS AND RECOMMENDATIONS

_ IDENTIFIED ISSUES RECOMMENDATIONS

3. Water Resources 3.1. Severe stress to water resources (high water abstraction) 3.1.1. Increase water efficiency (e.g. water
- Case 3: Total Water Resources R3: 7,944MCM; Consumptive saving technologies, minimizes losses in
water use: 16,880MCM. This indicates population and water delivery system etc.)
development needs is much greater than the capacity of its 3.1.2. Water resource capacity must be
water resources (Sanchez PJ et al., 2024) accounted for in development of the

regional, provincial, and municipal plans

Water Quality

4. Poorriver water quality 3.1. No septic treatment facilities 3.1.1. Fund allocation. Develop low
(only Tarlac has this) technology but highly efficient treatment

facilities. Coordinate closely with water
service providers per mandated duty of
wastewater treatment.

3.1.2. Incentivize municipalities and
industries with good practices (non polluters)

Overall 4.1. Decentralized and inaccessible data from various 4.1.1. Centralized database system from

5. Database Management national and local agencies various national and local agencies which
can be used for further analysis to help
address local issues/ basis for policies.

KIl Respondents: Pampanga-Bataan IMO, Bulacan IMO, UPRIIS, NEDA R3, Pampanga PAO, Bulacan PAO, PAGASA-PRFFWC, DPWH, Bulacan PDRRMOQO, Nueva Ecija
PDRRMO, DENR R3, Nueva Ecija PENRO, Pampanga PENRO, TARLAC PENRO
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https://ovcre.uplb.edu.ph/journals-uplb/index.php/JESAM/article/view/1187/947
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