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18 Majgr River Basing in the Philippines o

The Philippines has 12 water
resources regions, 421 principal
river basins in 119 proclaimed
watersheds — among these, 18 are
considered major river basins
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18 Major River Basins — at least 1,400 sg. km each

o Pampanga River Basin (9,759sq.km) o Panay River Basin
o Agno River Basin (5,952 sq. km) o Tagum-Libuganon River Basin
o Bicol River Basin o Abulog River Basin

o Cagayan River Basin (27,753 sq. km) o Agusan River Basin (10,921 sq. km)

o Pasig-Marikina River Basin o Agus River Basin

o Abra River Basin (5,125 sq. km) o Buayan-Malungon River Basin

o Cagayan de Oro River Basin o Davao River Basin

o llog-Hilabangan River Basin o Mindanao River Basin (21,503 sq. km)
o Jalaur River Basin o Tagolonan River Basin

Source: DENR-EMB / DOST-PAGASA

Dams and their Watersheds —
Central Luzon

Magat Dam (1,250 MCM)
Ambuklao Dam (217 MCM)
Binga Dam (87.4 MCM)

San Roque Dam (850 MCM)
Pantabangan Dam (3,000 MCM)
Angat Dam

Ipo Dam

La Mesa Dam

Wawa Dam (abandoned)

f(‘] : 10 M. 'a

Caliraya and Lumot Dam (130 MCM) | - - so0 YA .
[ 7105320 Areas dus to Typhoon Ondoy f <
i B sk \\\ & &\ o~

Laiban Dam (proposed) ]%/ {@
I—Ikm j\ V‘\< meat%

Source: www.essc.org.ph

-2 © 0N o g bk Db =

- O




Republic of the'P
DEPARTMENT OE

Water Resources Status
Consumptive Use
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Water Resources Status
Non-Consumptive Use
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Source: Water Resources in the Philippines, National Water Resources Board
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Water

Resources

Surface Water
(80% dependable

Water Demand

Estimated

December 2018 Available

Water

Region
V

v 1085 3060 4145 3289.04 855.96
V1 1141 6274.32] 9066.68
Wil 2557 9350 11907 2876.2) 9030.8
IX 1082 12100 13182 1515.27] 11666.73
X 2116 29000 31116 6740.972 24375.028
X1 2375 11300 13675 5953.967 7721.033
IXI1 1758 18700 20458 7332.06 13125.94
[Total 20197 125790 145987 91431.851 54555.149|

Source: Water Resources in the Philippines, National Water Resources Board
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Water Resources and Management — Issues and Challenges

Baguio City Groundwater in Nine Cities are
Stressed
Angeles City
 lloilo City
Metro Manila Bacolod City
Metro Cebu

Cagayan de Oro City
Davao City

Zamboanga City

Source: Water Resources in the Philippines, National Water Resources Board

Republic of thelPhilippines
DEPARTMENT . OEISCIENCE IIECHNOLOGY

Water Resources and Management — Issues and Challenges

The Philippines now has the second
lowest supply of water per capita in the
ASEAN region despite abundant rainfall
due to poor infrastructure, management
and frequent disasters

Source: NEDA-PIDS, 2015
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Water Resources and Management — Issues and Challenges

The quality of water resources has been
increasingly subjected to pollution from
untreated sewage, industrial wastes,
livestock wastes, agro-chemicals, and
sediments that end up in water bodies
and aquatic ecosystems

Source: JICA Report, 2004
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Water Resources and Management — Issues and Challenges

Water Quality and Quantity

o Unabated extraction of groundwater
due to rapid urbanization and
industrialization

o Inadequate sewerage and sanitation
facilities

o Watershed degradation

o Deteriorating health of river and
coastal systems

o Indiscriminate land use development

Source: Water Resources in the Philippines, National Water Resources Board




Republic of the!Phili] p__i_n.es
DEPARTMENTOEISCIENCE [IECHNOLEOGY

Water Resources and Management — Issues and Challenges

Extreme Events

o Increasing incidence and intensity of
water related risks such as typhoons,
floods, droughts and landslides

Source: Water Resources in the Philippines, National Water Resources Board
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Water Resources and Management — Issues and Challenges

Increasing Water Demand
o Increasing water demand together Fokar.
with insufficient water infrastructure T e
threatens to outstrip sustainable Tanay A ¢ "
levels of supply i e
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Source: Water Resources in the Philippines, National Water Resources Board




Groundwater and Surface Water
Pollution
o Leaching of industrial, agrochemicals
and animal wastes in agro-industrial
areas

o Sub-surface discharges from latrines
and septic systems and infiltration of
polluted run-off

o Direct dumping of domestic solid
waste in rivers and lakes

o Wastewater discharges from
domestic and industries to bodies of
water

Source: Water Resources in the Philippines, National Water Resources Board
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Rationale — the role of the Department of Science and Technology

o DENR Administrative Order No. 2005-10 Implementing Rules and
Regulations

o Philippine Clean Water Act of 2004 (RA No. 9275)

Sec. 24 Pollution R&D Programs — the DENR, in coordination with the DOST,
other concerned agencies and academic research institutions, shall
establish a National R&D Program for the prevention and control of
water pollution

The DOST shall conduct and promote the coordination and
acceleration of research, investigation, experiments, training,
surveys and studies relating to the causes, extent, prevention and
control of pollution among concerned government agencies and
research institutions.
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S&T Programs and Priority Areas — the initiatives of DOST

Department of Science and Technology Strategic Plan 2017-2022

4 MISSION LONG-TERM VISION

To direct, lead and coordinate the country’s scientific The DOST is the “provider of world-class scientific,
and technological efforts, geared towards maximum | technological and innovative solutions that will lead to
L economic and social benefits for the people. higher productivity and better quality of life.”

Intermediate Vision:
The DOST as a leading ASEAN Science, Technology and Innovation Hub by 2022.

Qutcome 5:
Resiliency to
disaster risks
and climate
change
ensured.

Qutcome 4:
Productivity and
efficiency of
communities and the
production sector,
particularly MSMEs
improved.

Qutcome 3:
Critical mass
adoption of globally
promoted competitive

and STl human
accelerated. resources

Qutcome 2:
Technology

Outcome 1:
Innovation
stimulated.

developed.

Outcome 6: Inequality in STI capacities and opportunities reduced.
Outcome 7: Effective STl governance achieved.

DOST-11 Point Agenda
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S&T Programs and Priority Areas — the initiatives of DOST

AmBisyon Natin 2040

Malasakit
Pagbabago
Kaunlaran

Harmonized National R&D Agenda
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National Disaster Risk
ml 1 L
Integrated :::::c a:d E:dr:;?nd Reduction and
Basic == Health Natural . ™ Climate
Research R“:::“ Ti'h"",”: ? Change
Agenda (AANR) Adaptation
(NIBRA) (DRR CCA)

Source: Harmonized National R&D Agenda 2017 - 2022




S&T Programs and Priority Areas — the initiatives of DOST
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HARMONIZED NATIONAL R&D AGENDA (2017-2022)
R&D Priority Areas and Programs

[

Disaster Risk Reduction

National Integrated Basic ‘ ‘ Agriculture, Aquatic and Natural Industry, Energy and
Health nd Climate Cha
Research Agenda (NI Resources Sector (AAN Emerging Technol A nge
; i I 2o M Adaptation (DRR CCA)
+ WATER SECURITY + DrugDiscoveryand AGRICULTURE « Food and Nutrition . | -
+ Watershed studies, water quality, Development L T ’ Securlty + Observationand Monitoring
accessibiltyandavaiksbil - Diagnostics oo Guospaiyputmpraian Oy, * CourlrysdsDevelopmert oo

+ FOOD ANDNUTRITION SECURITY
« Food safety, biodiversity studies

+ HEALTHSUFFICIENCY

« Fundamental studies on potential

Functional Foods

« Hoepital Equipment and
Biomedical Devices

+ Informationand

(Gultural management andcrop production sysems;
Postharvest processing and product development

Livestock

« Animal improvement Improved reprotucion, lesding ind
uros; Coamrvaon anma

. i
* Delivery of Social
Services

+ Technology Development
and Applicationfor
Monitoring

« Madell +d Simulati

vum.wuwmdem
% . =2

+ Intelligent Transportation

sources of natural products, basic Communication Solutions forlmprovementof
veterinary studies, social Technology fer Health syisme, Prodact Saopmint 0 procsssing + RenewableEnergyand Meniteringand Forscasting
dimensions on health + Dengue FISHE_RiES A_ND AQUACULTURE Enetgy Storage Solutiors . Hlaxlrds.VuIner:bilitylnd
+ CLEANENERGY + Nutritionand Food e i e e o ' Human Secilty Risk Asseasmert
+_Alternative energ) Safety Nulrion. eeds and eding e Postiares Fancéng * Warning and Risk
+ SUSTAINABLE COMMUNITEES + Disaster Risk ok i i i Tl Communication
+ Vulnerable ecosystems, data Reduction - Health 'MNMNT;;W:WM- . Tschnolqu I?avelnn'r_lenl
analytics on natural phenomena « Climate Change FORESTRY and Applicationfor Climate
environmental and anthropogenic Adaptation-Health § e e Change_MmgatIon and
activities + Omic Technologies for Y devssapment of priorty Emoer specase; Producton Adaptation

+ INCLUSIVE NATION-BUILDING
+ Documentation ofindigenous

+ Technology Development
and Applicationfor Disaster

Health

profoec for the prechscion of QYL Sustimatis cataral
IMAS335MANE [racticea NArGERY N0 POSIRAr SR BN
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knowledge, data collection on ’ i Ris!( Management
social phenomena, education, — oty + Policy Research
nationalsecurity andsovereignty, | oyt estiastiminses gholessogiootsi g

arts, history and culture s e e woab
.

TECHNOLOGY TRANSFER

Inovive sxsnsion modaitss. T:am
SOCIO-ECONOMICS AND POLICY RESEARCH

Source: Harmonized National R&D Agenda 2017 - 2022
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S&T Programs and Priority Areas — the initiatives of DOST

Water Security (TUBIG Program) - NIBRA

1. Watershed Studies 2. Water Quality, Accessibility & Availability
o Biological, chemical and physical o Pollutants / contaminants (surface and
characterization ground waters)

o Analysis of historical flows, sediment and
toxicity loads of lakes and rivers

o Weather modification for increasing water
supplies in specialized localized areas

o Water supply stress index
o Population growth impacts on water
resource availability

2021

OUTPUT

Characlerization of water resources
a. Pollutants/confaminants foxiclly d. Biological Water quality
b. Physico-chemical . morphological m.m m
c. Socio-economic n
RIVERS, RESERVOIR, DAMS
GROUNDWATER - - geographical
areqa

Impacts on water supply Water

a. EINino
; availability

b. L
G- ltoegiondmm Climate index

Source: Harmonized National R&D Agenda 2017 - 2022
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S&T Programs and Priority Areas — the initiatives of DOST
Sustainable Communities (SAKLAW Program) - NIBRA

1. Vulnerable Ecosystems 3. Environment & Anthropogenic Activities
o Lakes, rivers and wetlands o Processes in heavy metals sequestration
o Oceans and marine studies from mine tailings, agri-farms
o Assessment of resource sustainability o Risk assessment of mining wastes and
of various ecosystems effluents, bioremediation studies

o Enhancing adaptive capacities of
vulnerable communities

2017 2018 2019 2020 2021
OUTPUT
2. Data Analytics of Natural

Assessment studies
Phenomena Rivers and other bodies of water
i Lake Lanao, Mainit, Buhi > Assemsment of
o Database of pollutants in 4 AL lakes;
abandoned mined-out i oo
recommendations
areas Coastal Vuinerabilities for lake
i i X a. Risk assessment d. Marine geoclogy dmpm and
o Regional climate modelling |b. Geohazerd mapping €. Oceanography conservation
Cie . <. Adaplive capacities {. Computational and numerical modelling
and sensitivity analysis
wﬂﬁ_
Highly vulnerable ecosystems (DENR)

Source: Harmonized National R&D Agenda 2017 - 2022
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S&T Programs and Priority Areas — the initiatives of DOST
Natural Resources & Environment R&D Agenda - AANR

Sustainable watershed management and utilization

Resource and ecosystems assessment monitoring

Marine environmental management

Innovative management systems for unique landscapes and ecosystems

= J | improved planning and reduced rates of soll] % i =" y
J and water degraration =
. | Integrated landscape models and S&T ; iov
to better und d watersheds = >

R&D Roadmap
l: of € ity-based PES sipratocols in selected I
"o Promotion of livelihood and ecotourism for inabl, hed
[ — s —

3
= = = el

O O O O

,._ Pmmﬂan;’;\doption of c ity-based M. t Protocols
inwatershed monitoring

h" o_PlIﬂtIng uful.:.ommnity-hased management protocols for
watershed monitoring and assessment

Real-time Climatic and Weather Information and Stream Monitoring in the Learning Watersheds

 Establishment of biodiversity monitoring plots
o Capacity building for watershed stakeholders
o Policy Studies to Promote Watershed Resiliency

5 Development of an inter-active web-based datab watershed manag system

Source: Harmonized National R&D Agenda 2017 - 2022
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S&T Programs and Priority Areas — the initiatives of DOST

Delivery of Social Services - IEET

1. Environment and Pollution Control
o Wastewater management
» Cleaner and safer technologies for
application to industrial wastewater,
waste management, safe and
potable drinking water

> Materials that detoxify harmful
substances in water

> Potable water

» Storm water storage and rainwater
technologies

» New wastewater purification
technologies

» Treatment, control and monitoring
sensors and systems

Source: Harmonized National R&D Agenda 2017 - 2022
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S&T Programs and Priority Areas — the initiatives of DOST

Monitoring / Mapping Technologies
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S&T Programs and Priority Areas — the initiatives of DOST

Monitoring / Mapping Technologies

Automated Real-time Monitoring System
for Dams and Reservoir

Automated Real-time Monitoring System (ARMS)

= e ]
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S&T Programs and Priority Areas — the initiatives of DOST

Monitoring / Mapping Technologies

Digital Imaging for Monitoring and
Evaluation (DIME)

PROJECT DIME

DIGITAL IMAGING
FOR MONITORING & EVALUATION

Digital Imaging for
Monitoring and

Remote — Evaluation
Assessment for R
Irrigation B

Networks (RAIN)




S&T Programs and Priority Areas — the initiatives of DOST

Monitoring / Mapping Technologies

Aquosense

o Rapid, easy-to-use automated water quality
monitoring system comprising of electronic

N sensors for measuring pH, dissolved
AQU oxygen, conductivity, turbidity, temperature,

CENIEE salinity and ammonia level quantitatively in
:}LN’Q’) L real-ti %e ’ ’

o Able to store sensor readings and transmit
data to an analytics cloud server over an
internet connection for remote data access
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S&T Programs and Priority Areas — the initiatives of DOST

Water and Wastewater Treatment Technologies

BEFORE AFTE Organomineral (Vigormin)

IGCRMIN VIGORMIN VIGORMIN

il e e o ¢ : [T o Formulation from naturally-
' occurring organominerals
MIRACLE POWDER: which reduces smell and
TREATMENT OF SEPTIC/WASTE WATER muddy color in wastewaters
and septic waters

o Stimulates growth of
indigenous aerobic
microorganisms in
wastewater and boost
degradation of organic
pollutants
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S&T Programs and Priority Areas — the initiatives of DOST

Water and Wastewater Treatment Technologies

Ceramic Water Filter

o Simplified, inexpensive and
highly efficient clay-based
water filter made of red clay
and coated with nano-
colloidal silver

o Mounted inside a top bucket
receptacle with a pitcher-type
receiver which will hold the
top bucket making it a
portable water filter system
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S&T Programs and Priority Areas — the initiatives of DOST

Water and Wastewater Treatment Technologies

* Eco-friendly Septic System for Tem
Septic System and Drainfield

porary Shelters

-
Geotextile fabric

Sand/loam soil

Perforated pipe
for effiuent disposal

Two-compartment Soil absormption field

Septic tank
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S&T Programs and Priority Areas — the initiatives of DOST

S&T Water Environment Projects

Water Use Management Effluent Treatment Water Resources & Water Supply
(Pollution Prevention) (Point & Non-point Sources) Water Environment (Clean Drinking Water)

Photocatalysis for textile & paper Septic System for Temporary Pasig River Stewardship through Dome Type Ceramic
industries Shelters Science, Technology & Advocacy Water Filters
Program

Biological + Ozonation Process for Bioremediation technology for Green ACE Program — Estero de Production Centers for
wastewater treatment tannery & gold smelting Paco CWF

wastewater
Nanofiber Membrane with Modified Integrated Biological Wastewater Phytotechnologies Program Pilot Production and
Nanoclay for Waste Water Treatment Treatment Systems for the Field-testing of Ceramics-

Food Processing Industry based Water Filtration

Systems

Coco Peat Filter Bed for Treatment of Isotopic and Geochemical
Heavy Metals Techniques to detect Organic

Nutrient Contamination

Philippine Montmorillonite Purification
Technique for Nanocomposite
Applications

Electro-coagulation Treatment System
for Pharmaceutical Waste Products

Microbial Biofilms for the
Rehabilitation of Heavy Metal

Radiation-induced Grafting of
Nonwaoven Fabrics for Tanning Industry
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