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It aims to support the Philippine Government in
improving policies, regulations, and capacities
to adapt to climate change through the
promotion of climate-responsive sustainable
urban development plans and designs.
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Building Climate Resiliency
Through Urban Plans and Designs
The highly urbanised city of Angeles, located in the
Province of Pampanga, is positioned to be the prime
urban center of the Central Luzon Region. The City is
adjacent to regional growth nodes such as the Clark
Freeport Zone and Clark International Aviation
Complex. Since 2012, there has been a steady increase
in the number of commercial establishments servicing
the City and adjacent cities and municipalities. It has a
total land area of approximately 6,337 hectares and
home to 470,282 residents as of 2018. By 2025,
population is expected to increase to 641,706.
The city has a predominantly flat to rolling terrain
where majority of the urban and agriculture areas are
located. Majority of the steep slopes are situated
towards the western portions of the city towards the
Zambales Mountain range. It is a landlocked city
transected by seven natural waterways flowing from
the western mountain range eastward towards the
urban center. The City has a predominantly sandy soil
type that easily drains the surface water. Given the low
volume of water, groundwater resource has been the
main source of water supply of the city.
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No. of Barangays:

33

Project Title

Makayamang Abacan
Pangulu Project : Angeles
Aquipark
Project Site

Angeles City, Philippines
Climate Issues being Addressed

Water Stress and Urban Heat
Project Type

Climate Adaptation
Project Proponent

City Government of Angeles
Total Project Cost

₱ 653.6 Million

CLIMATE INFORMATION
AND ISSUES

CITYWIDE ADAPTATION STRATEGY
AND MAJOR CLIMATE ACTION PROJECTS

Based on the latest Local Climate Change
Action Plan (LCCAP), the City is facing
numerous threats and opportunities
triggered by the potential change in the
climate. Based on the recent climate
change projections of Philippine
Atmospheric, Geophysical and
Astronomical Services Administration
(PAGASA), Angeles City may experience
increasing seasonal temperatures ranging
from 1.6-3.9O celsius compared to its
observed baseline 1 at RCP 8.5 scenario
covering the mid and late century period. At
the same time, the projected precipitation
shows a decrease in rainfall.

The Mákáymang Ángeles is a citywide climate adaptation
strategy characterized by resilience goals of blue- and
green pathways toward a cooler climate and
water-secured city. It consists of greenways through the
North-South Corridor that aims to achieve a cooler
climate, involves the incorporation of natural and passive
cooling systems embedded in the various urban design
elements, reducing greenhouse gas emissions, and

Combining these two plausible scenarios of
intense temperature and lesser rainfall may
severely affect the city’s groundwater
recharge. This may lessen the natural
sources for local potable water supply to
sustain residential, non-residential and
agricultural water requirements. It may also
aggravate urban heat stress especially
manifesting in the highly built up areas of
the city. This may also trigger reduced
yields of temperature sensitive agricultural
commodities, further increasing the
vulnerabilities of farming dependent
households to cope with climate change.
While another rainfall projection shows a
significant increase in rainfall amounts, this
could be harnessed and increase water
availability for groundwater.

URBAN HEAT STRESS MAP

investing in sustainable cooling technology and
infrastructure. This involves spatially identified areas,
Amianan, Kentro, Abagatan, and Balen Kuliat.
The blueway is the East-West Corridor targeting its major
watershed, Abacan River and its natural waterways. The
strategies include Abacan Pangulu, Abacan Mauli, Abacan
Libutad and aim to address water stress and water
security in the City.

PROPOSED SITE OF
ANGELES AQUIPARK
Redesigning
streetscapes

Restoring riparian
forests

Managing stormwater

Encouraging
non-motorised mobility

Increasing water
permeability of built
areas
Establishing dual
purpose parks for flood
management
Improving drainage
design
Safeguarding key
linkage systems

Redesigning our
streetscapes
Expanding our public
open green spaces
Heat adaptive built
environment
Maximising
stormwater
Managing and
reducing solid wastes
Increasing clean
energy sources
Promoting resource
efficient buildings
Preserving our cultural
heritage in a changing
climate

Protecting upland watersheds

BUILT AREA
The proposed urban growth
aims to improve the (1) urban
grain of the city, particularly
balancing the existing large
expanse of built-up area with
corridors of open spaces; (2)
the density, especially
increasing access to public
service such as inclusive
mobility, public recreation and
livelihood opportunities; and
(3) massing, which will require
buildings along identified wind
corridors to have a height that
will be dictated by the
45-degree angle from edges of
the street.

SAPANGBATO WATERSHED
REHABILITATION, PRESERVATION
AND PROTECTION PROJECT
Protection of the upland forest and
watershed to rehabilitate groundwater
resource, reduce surface water-run off
and increase carbon sequestration.
Increasing public open spaces
GREEN CITY PROGRAM
A Citywide park and open space project
that support the greenways thru green
and open spaces. It also aims to
increase urban vegetation and
landscape to improve the breezeways
and warm microclimate.

Harvesting rainwater
RAINWATER CATCHMENT FACILITIES
Establishment of rainwater catchment
in built up and farmlands areas to
harvest water for domestic and
agricultural uses. Likewise, it can also
reduce flood volume in floodways and
urban areas.
Promoting climate adaptive
agriculture production
CLIMATE SMART AND DIVERSIFIED
AGRICULTURAL PRODUCTION
Project Cost: Php 17.6 Million
Implementation of solar based
irrigation and adapted germplasm as
head/drought and water resistant crop
varieties that is suitable to the intense
warm temperature.

ANGELES AQUIPARK
The Angeles Aquipark is a climate change adaptation
project that applies urban design features to address urban
heat and water issues of the city. It is the first phase and a
vital component of the citywide climate change adaptation
strategy (Abacan Pangulu) that seeks to demonstrate
nature-based solutions that can be replicated across the
waterways and open spaces of the city.

SITE DEVELOPMENT PLAN

The project will serve as groundwater recharge and surface
water management, including treatment to be reused for
irrigation of the approximately 50 hectares of farmland
adjacent to the site; and a public river park that can
contribute to a cooler microclimate especially for the
communities along the river stretch, which has about 6,000
residents at present. The project starts with preserving the
Sapangbato Watershed, which is at the northwestern edge
of the demonstration project site. It will retain the natural
waterway and its easement and protect existing structures
along the waterway. After retaining the mandated extent of
the natural waterway, the next interventions are to
simultaneously collect and convey surface water through
the waterway. The final step is to reuse the surface water
collected in the catchment areas of the natural waterway
such as for landscape or agricultural irrigation.

URBAN DESIGN FEATURES

SOCIOECONOMIC BENEFITS

FINANCIALS
PROJECT COST SUMMARY IN MILLION PESOS
Financial
Costs

IMPROVED RAINWATER HARVESTING
Improved rainwater harvesting at the Site Level. Image
showing surface water [which is from rainwater] collection
pond at the upstream of Aquipark. Surface water gets
filtered through various weirs at the midstream before
going to the pond at the downstream.

ENHANCED GROUNDWATER RECHARGE
In Angeles City’s land use plan, the site of Aquipark is part of the waterway zone, a segment
of Abacan River at the upslope section of the city with a nearby tributary. As shown in the
image, simply developing the area as a river park where water flow is improved and the
waterway is enhanced with more vegetation boosts groundwater recharge in the site and its
nearby areas, which includes village communities.
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DECREASE IN HEAT STRESS
AND RELATED DISEASES
Improved rainwater harvesting at the Building Level. Proposed structures within the
Aquipark such as Barangay Outposts, the Community Health Center, and the Community
Livelihood Center reuse and treat rainwater for toilet-flushing and washing. The rainwater
harvesting facilities, as shown in the image, collect water from the solar roof and store in
tanks with filtering systems at the sides or rear of the proposed structures.
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TOTAL PROJECT COST

With improved vegetation at the river park and with proper
amenities for people to enjoy the outdoors and to link various
village communities along the river park as shown in the image,
people will have a comfortable space to move outdoors and
perform fitness activities.

₱ 654 M ($ 14 M)

CITY TOTAL REVENUE
₱ 2,575 M
Fiscal Data of Angeles, 2019

SUMMARY OF PROJECT ECONOMIC ANALYSIS
IMPROVED SITE COOLING
Through enhanced vegetation and waterflow coupled with a series of
collection ponds, evaporation from the waterway and transpiration
by plants provides cooling at the park and its nearby areas. Image
shows the collection pond and urban farm at downstream.

IMPROVED RECREATION AND DECREASED HEALTH RISK
Designed as a park, the Aquipark entails various spaces within its approximately,
two kilometer stretch for people to commune, interact and perform outdoor
recreation activities. Image shows the outdoor amphiteater at the downstream of
the park.

INDICATOR

RESULT

ACCEPTABLE RANGE

ECONOMIC INTERNAL RATE OF RETURN

12.9%

EIRR is more than SDR*

ECONOMIC NET PRESENT VALUE

₱ 70.46 M

NPV is more than 0

BENEFIT-COST RATIO

2.71

BCR is more than 1

* based on Social Discount Rate (SDR) of 10%

IMPROVED IRRIGATION SUPPORT TO
FARMLANDS BENEFITTING FARM HOUSEHOLDS
Images show the downstream collection pond of which water is reused for irrigation by
the designed urban farms at the downstream as well as nearby farm lands.

ENHANCED ACCESS TO LIVELIHOODS
Image shows an area at the downstream that transforms as a
weekend market where produce from the urban farms of the
Aquipark and products from nearby communities can be sold.

The project is anticipated to offer better walkability, benefiting four barangays with a projected
population of 83,885 by 2023; and result in more efficient use of water and additional crop harvests for
an estimated 50 hectares of agricultural land. The project will also use solar-powered lamp posts
allowing for savings in electricity and avoided damages from CO2 emissions. Also expected are
increments in land value due to land and softscape developments, and project financial revenues from
rental of designated areas that will eventually translate to higher household income generated by mostly
women small entrepreneurs in the community.

