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Key Messages

• Learn the science and basic concepts of climate change

• Understand the relationship between climate change 
and the environment/ecosystems

Environment/Ecosystems Climate Change

• Understand the linkages between climate change and 
development

• Know the global and national climate change policies 
and programs



Climate and Weather

Is there any difference?



Climate Weather
Long-term average

weather pattern in one
place.

Influenced by slow
changes in the ocean, the
land, the orbit of the
Earth about the sun, and
the energy output of the
sun.

Fundamentally controlled
by the balance of energy
of the Earth and its
atmosphere.

Conditions at one
particular time and place,
including temperature and
rainfall

Can change very rapidly
from day to day, and from
year to year.

Changes involve shifts in
temperatures,
precipitation, winds, and
clouds.



What is the climate system?

The Earth’s climate system is created by complex interactions between the Sun, our atmosphere,

oceans, land, ice and biosphere which in turn are affected by an area’s latitude, elevation, terrain, and

distance from coasts, mountains and lakes.

IPCC-AR4



Four Climate Types of the Philippines
based on Modified Coronas Classification System

Source: PAGASA



To be able to understand 

climate change is to 

understand first the 

concept of

greenhouse effect.



www.eere.energy.gov 

Greenhouse effect refers to rise in global temperature due to the process by which the
gases in the atmosphere trap the heat coming from the sun that is re-radiated by the
earth’s surface and re-emit it downwards. Because of how they warm our world, these
gases are referred to as greenhouse gases.



How does the greenhouse effect work?



So what are the greenhouse gases (GHGs)?

• Water vapor
• Carbon dioxide (CO2)
• Methane (CH4)
• Nitrous oxide (N2O)
• Ozone (O3)



The GHGs are produced by natural processes such as:

• water cycle

• growth and death of plants and animals

• decaying of wood and other biodegradable materials

• volcanic activities



These are the naturally occurring gases that keep the Earth
comfortably warm enough for plants and animals to live in at an average
temperature of 15oC. They act as a natural blanket around the earth,
trapping heat much like a glass roof of a greenhouse.

Importance of greenhouse gases



Without the greenhouse effect, the Earth’s average surface
temperature would be some 30°C colder or approximately -15°C
and possibly not warm enough to sustain life.



However, because of industrialization and development,
human (anthropogenic) activities have also contributed to the
increase in greenhouse gases primarily by burning of fossil fuels to
produce power or electricity for manufacturing, industrial
processes and provide fuel for transportation.



Henceforth, the higher the concentration of greenhouse 
gases in the atmosphere, the stronger the greenhouse 
effect making it into enhanced greenhouse effect.





This is what is causing climate change. Climate change,
therefore, is caused by both natural events and human
(anthropogenic) activities. Scientists now agree that most of the
global warming today have been caused by human activities.



What is Climate Change?

• “A change of climate which is attributed directly or
indirectly to human activity that alters the
composition of the global atmosphere which is in
addition to natural climate variability observed over a
comparable period of time.” (United Nations Framework
Convention on Climate Change (UNFCCC)

• “Any change in climate over time, whether due to 
natural  variability or as a result of human activity.” 
(Intergovernmental Panel on Climate Change (IPCC)



Sources of Greenhouse Gases

Greenhouse 
Gas (GHG)

Natural Sources Human-Induced Sources

Carbon 
Dioxide (CO2)

▪ Ocean-atmosphere exchange
▪ Plant and animal respiration
▪ Soil respiration and 

decomposition
▪ Volcanic eruptions

▪ Burning of fossil fuels (coal, oil, gas) for:
- power/energy generation
- manufacturing
- industrial processes
- fuel for transportation & machines

▪ Land-use changes, deforestation

Methane 
(CH4)

▪ Wetlands
▪ Termites
▪ Ocean

▪ Fossil fuel production, distribution and 
use

▪ Flooded rice agriculture
▪ Livestock farming/enteric fermentation
▪ Waste management system (landfills, etc.)

Nitrous Oxide 
(N2O)

▪ Soils under natural vegetation/ 
tropical soils

▪ Ocean
▪ Atmospheric chemical reactions

▪ Nitrogen-based fertilizers and chemicals
▪ Acid production processes, other 

industrial processes
▪ Combustion processes in vehicles

Hydrofluorocarbons (HFCs), 
Perfluorocarbons (PFCs), 
Sulfur hexafluoride  (SF6)

▪ None ▪ Coolants
▪ Sealants
▪ Insulations



Greenhouse Gases (GHGs)

GHG Lifetime
GWP

(CO2-e)

% Total world 
emissions

Carbon Dioxide (CO2) 5-200 years 1 77%

Methane (CH4) 12 years 25-28 14%

Nitrous Oxide (N2O) 114 years 265 8%

Sulfur Hexafluoride (SF6) 3,200 years 23,500 <1%

Hydrofluorocarbons (HFCs) 1.7 - 41 1,300 <1%

Perfluorocarbons (PFCs) 2,000-50,000 11,200 – 18,200 <1%

Carbon Tetrafluoride (CF4) 50,000 years

Global Warming Potential (GWP)
Heat-trapping ability of a GHG relative to that of carbon dioxide, it describes 
the degree of harm to the atmosphere of a unit of a given GHG to an 
equivalent unit of CO2 over a given period of time.

Measured in metric tons of CO2 equivalent  (CO2-e)
1 metric ton = 1.1 short ton

GWP values and lifetimes from 2013 IPCC AR5



Effects of Climate Change

• Increase in minimum 
(nighttime) temperatures, 
maximum (daytime) 
temperatures, and increases 
in the global mean 
temperature.

• Increase in sea surface 
temperatures, sea level and 
changes in evaporation, and 
thus, changes in rainfall 
patterns among others.

• Extreme changes in weather 
patterns



“A warmer climate means higher sea level, humidity, and temperatures in the 
air, over the ocean and land.

A warmer climate also means less snow cover, melting glaciers and shrinking 
Arctic sea ice.” 

Source: NOAA, State 

of the Climate in 2009



• Added heat stress, shifting 
monsoons, drier soils, water 
shortages/ irrigation demands

• Decreased rice/crop production
• Impact on livestock production
• Occurrence of weed infestation & 

diseases

• Inundation
• Coastal erosion
• Coastal flooding
• Saltwater intrusion
• Storm surges
• Coral bleaching
• Ocean acidification

• Increase in vector-borne diseases
• Increase in cardio-vascular 

illnesses
• Increase in upper respiratory 

illnesses
• Occurrence of infectious diseases

• Impact on hydrological cycle, changing 
evaporation, precipitation and runoff 
patterns which could affect water 
resources (freshwater quantity and  
quality)

• Floods and drought could affect water 
quality thru increased pollutants

• Impact on power generation

• Shift in feeding point and disruption in 
flight patterns for migratory birds.

• Extinction of some mountain plants 
and animals

• Changes in species distribution, 
composition

• Invasion of weeds and alien species
• Loss and migration of plant and animal 

species

• Changes in energy supply and 
demand

• Impact on energy infrastructure
• Impact on industries such as wine, 

tourism, livestock, fishing, insurance, 
holiday resorts, mining, and others

Climate Change Impacts

Coastal/Marine 
Ecosystem

Agriculture
Human
Health

Water
Resources

Forests/
Biodiversity

Industry and
Energy

Changes in temperature, weather patterns and sea level rise



What is happening?
A recent report by the Working Group 1 to the Fifth Assessment Report

of the Intergovernmental Panel on Climate Change (IPCC-AR5)), a global
group of experts on climate studies had recently been released in
September 2013.

“Warming of the climate system is 
unequivocal, and since the 1950s, many of 

the observed changes are unprecedented 
over  decades to millenia. The atmosphere 
and ocean have warmed, the amounts of 

snow and ice have diminished, sea level has 
risen, and the concentrations of greenhouse 

gases have increased.” 
(IPCC-AR5 )



Human influence on the climate system is clear. This is evident from
the increasing greenhouse gas concentrations in the atmosphere,
positive radiative forcing, observed warming, and understanding of the
climate system.

Working Group 1 Contribution to the
IPCC 5th Assessment Report

Radiative forcing estimates in 2011 relative to 1750

IPCC AR5 WG1



Evidence of Climate Change

Source: U.S. National Climate Assessment (2014).

This graph shows the increase in greenhouse gas (GHG) concentrations in the 

atmosphere over the last 2,000 years. Increases in concentrations of  these gases 

since 1750 are due to human activities in the industrial era.

http://nca2014.globalchange.gov/


The globally averaged combined land and ocean surface temperature
data show a warming of 0.85 [0.65 to 1.08]°C over the period 1880-2012.
The total increase between the average of the 1850-1900 period and the
2003-2012 period is 0.78 [0.72 to 0.85]°C.

Working Group 1 Contribution to the
IPCC 5th Assessment Report

Observed globally 

averaged combined 

land and ocean 

surface temperature 

anomaly 1850-2012

IPCC AR5 WG1



Global warming: Indicative of climate change

Earth’s Long Term (1880-2016) Warming Trend (5-year average)

Source:  PAGASA/ NASA



Global warming: Indicative of climate change

Source: https://scitechdaily.com/earths-global-warming-trend-continues-2020-tied-for-warmest-year-on-record/



State of the Global Climate 2020

• In 2019, greenhouse gas concentrations reached new highs.

• Despite setbacks from COVID-19, preliminary data is showing 
global greenhouse gas emissions increased in 2020

• In 2020, global mean surface temperature (GMST) was 
1.2 ± 0.1 °C warmer than the pre-industrial baseline (1850-1900). 

• Despite developing La Niña cooling conditions, 2020 was one of 
the three warmest years on record.

• The last decade, 2011-2020, is the warmest on record.

WMO Provisional Report on the State of the Global Climate 2020



The starting point
for WWF’s analysis was 

the strong scientific consensus that 

any human-induced warming 

greater than two degrees Celsius 

above pre-industrial levels 

would have a dangerous 

and highly damaging impact 

on both human societies 

and their economies 

and the global environment 

as a whole.

2ºC
Peak 475 ppm





Key impacts as a function on increased global average

temperature change
(Impacts may vary by extent of adaptation, rate of temperature change and socio-economic pathways)



• All data sets agree that ocean warming rates show a 
particularly strong increase in the past two decades and 
across all depths.

• To date in 2020, 82% of the ocean experienced at least 
one  marine heatwave (MHW), causing significant impacts 
to marine life and the communities that depend on it.

• Globally, sea level has been rising an average of 3.29 (+/-
0.3) mm per year, peaking in 2020. A small decrease in the 
latter part of 2020 is likely related to La Niña conditions in 
the tropical Pacific.

State of the Global Climate 2020

WMO Provisional Report on the State of the Global Climate 2020





Source: National Geographic Magazine (2004)

Shrinking sea ice
PAGASA/DOST

As temperature 
rose in these 
areas, the ice 
cover receded by 
9% per decade.



Working Group 1 Contribution to the
IPCC 5th Assessment Report

The atmospheric concentrations
of CO2, CH4 and N2O have
increased to levels
unprecedented in at the last
800,000 years.

CO2 concentrations have
increased by 40% since the pre-
industrial times. The ocean has
absorbed 30% of the emitted
anthropogenic CO2, causing
ocean acidification.

Multiple observed indicators of a 

changing global carbon cycle



Latest from the World Meteorological Organization



IPCC 6th Assessment Report
KEY FINDINGS AND OUTCOMES
(August 2021)

• There is no more doubt that human influence has
warmed the atmosphere, ocean and land.

• We are observing changes in the global climate system
that has not been seen in centuries or millennia.

• Changes in the global climate are accelerating and
would lead to more extreme impacts, with many of
these to be irreversible for centuries to millennia.

• Low-likelihood outcomes (e.g., ice sheet collapse,
compound extreme events) cannot be ruled-out and
must be included in risk assessments.



IPCC 6th Assessment Report
KEY FINDINGS AND OUTCOMES
(August 2021)

• Global warming of 1.5℃ will be breached within the next two
decades, but only under through drastic decarbonization can
warming be brought under this figure through the 21st

century.

• A 2℃ level of warming is highly likely to occur on or before
2050, unless drastic decarbonization occurs.

• Natural carbon sinks are projected to be less effective at
slowing down CO2 build-up in the atmosphere, should
emissions continue to increase.

• Effectively limiting anthropogenic global warming requires
slowing down CO2 emissions, reaching at least net-zero CO2

emissions, and reductions in other greenhouse gas
emissions.



Takeaways 
from the 
IPCC 6th

Assessment 
Report
(Source: 
https://onetreeplanted.org/blogs/stories/
5-takeaways-from-the-2021-ipcc-report-
on-climate-change)

Climate change is indisputably 
human-caused

2010-2020 was the hottest decade 
in 125,000 years

Certain changes we’ve already 
seen are irreversible

Greenhouse gas emissions are the 
leading cause of climate change

Climate events are increasing in 
severity and number in every 
region of the planet



What are the observed 
climate trends in the 

Philippines?



DOST-PAGASA The weather and climate authority. Payong

PAGASA

*observation period: 1951-2015

There is an increase in the number 

of strong TCs with maximum wind 

speeds of greater than 170 km/h. 

There is no trend in the number of TCs 

entering the PAR and made landfall 

over the Philippines. (19 to 20 TCs 

annually 8 to 9 which make land fall)

Observed Changes in Tropical Cyclones affecting the 
Philippines



DOST-PAGASA The weather and climate authority. Payong

PAGASA

Temperature in the Philippines

The most recent cold 

years have been 

relatively warmer than 

decades ago.

*baseline period: 1971-2000

Observed Climate Trends and Projected Climate Change



DOST-PAGASA The weather and climate authority. Payong

PAGASA

*observation period: 1951-2010

Notable rainfall decrease Notable rainfall increase

Observed Changes in Seasonal Rainfall in the Philippines

The direction and amount of rainfall change is not the same for all parts of  the country. Notable decrease in rainfall trend is observed 
in three seasons over Northern Luzon, Palawan, the Western Part of Visayas, and the Western part of Mindanao. It is remarkable that 
this drying periods occur during the monsoon and tropical cyclone periods of the country.
Meanwhile, rainfall increase is most apparent over Central Luzon, the Eastern part of Visayas and Northeastern part of Mindanao.



DOST-PAGASA The weather and climate authority. Payong

PAGASA

Rainfall events are 

both increasing in 

intensity and 

frequency.

| Rainfall

Source:  Cinco et al. 2014

Climate extremes in the Philippines  



What are the 
climate projections 
in the country?



DOST-PAGASA The weather and climate authority. Payong

PAGASA

Projected temperature in the Philippines 

*relative to 1971 to 2000

2.5°C – 4.1°C (2070-2099)

RCP 8.5

1.2°C – 2.3°C (2036-2065)

1.3°C – 2.5°C (2070-2099)

RCP 4.5

0.9°C – 1.9°C (2036-2065)

2036-2065

2070-2099

The annual mean temperature in the Philippines is expected to increase from 0.9ºC to 1.9ºC under the moderate emission scenario (RCP4.5)
and from 1.2ºC to 2.3ºC under the high emission scenario (RCP8.5) in the mid-21st century (2036-2065); and from 1.3ºC to 2.5ºC (RCP4.5) to
as warm as 2.5ºC to 4.1ºC (RCP85) by the end of the 21st century (2070-2099).



DOST-PAGASA The weather and climate authority. Payong

PAGASA

Projected Changes in Seasonal Rainfall in the 
Philippines for the Mid-21st Century*

54

Wettest 

Possible 

Condition

Driest 

Possible 

Condition

Mid-range 

Condition

Dec-Jan-Feb Mar-Apr-May Jun-Jul-Aug Sep-Oct-Nov
• Parts of central and 

northern Luzon

• Parts of eastern 

Visayas

• Northeastern and 

southwestern sections 
of Mindanao

• Northern sections of Luzon

• Parts of western Visayas

• Central and western 

sections of Mindanao

*under the RCP8.5 scenario



DOST-PAGASA The weather and climate authority. Payong

PAGASA

Projected Changes in Tropical Cyclones affecting the 
Philippines*

55

Source:  Daron et al. 2016, DFID project, UK- Met-office report

*in the mid-21st century under the RCP8.5 scenario

Based on the model consensus, tropical cyclone frequency is suggested to 
decrease, while TC intensity is suggested to increase.



DOST-PAGASA The weather and climate authority. Payong

PAGASA

Warmest daytime temperature is 
projected  to increase by about 

1.7°C (RCP4.5) to 3.7°C 
(RCP8.5).

The fraction of hot days is also 
projected to increase by

50.1% (RCP4.5) to 75.8% 
(RCP8.5).

Projected Changes in Temperature Extremes in the 
Philippines



DOST-PAGASA The weather and climate authority. Payong

PAGASA

Increases in maximum 1-day rainfall 

are projected in many areas of 

Luzon and some parts of Mindanao 

towards the end of the 21st century.

Projections are also pointing toward 

increases in maximum 5-day rainfall 

over many areas in Luzon and some 

parts of Mindanao.

Projected Changes in Rainfall Extremes in the Philippines



DOST-PAGASA The weather and climate authority. Payong

PAGASA

Summary



Linkages Between Climate Change and other 

Environmental Issues

CLIMATE 
CHANGE

FORESTRY

BIODIVERSITY

OZONE

DEPLETION

AIR QUALITY

DESERTIFICATION
WATER QUALITY



Climate Change and Air Pollution
The major sources of climate change which drive the
increased concentration of greenhouse gases are also the
major sources of air pollution.

Source: EMB AD Osorio, Climate Change and Air Pollution, DENR-CCS Webinar on Pursuing
Climate-, Gender- and Health Responsive Air Quality, July 2020.



Linkages:

Climate Change

Air Pollution

Impacts

Both greenhouse gases and air pollutants have the same impacts on 
health, ecosystem, plants and climate, may it be direct or indirect 
impacts.

Climate Forcers

Common GHGs are very effective in warming the climate.
Air pollutants are also effective in absorbing solar radiations thus 
warming climate. 

Climate Change and Air Pollution

61

Source: EMB AD Osorio, Climate Change and Air Pollution, DENR-CCS Webinar on  Pursuing
Climate-, Gender- and Health Responsive Air Quality, July 2020.



Linkages:

Climate Change

and

Air Pollution

Short-lived climate pollutants 
are powerful climate forcers that remain 
in the atmosphere for a much shorter 
period of time than carbon dioxide 
(CO2), yet their potential to warm the 
atmosphere can be many times greater. 
(CCAC Website)

Carbon dioxide and other 
greenhouse gases with lifetime of 
more than 30 years are called long-
lived gases.

Gases and pollutants with short life 
span of days to 30 years are called 
Short-lived Climate Pollutants (SLCPs)

Climate Change and Air Pollution

62

Source: EMB AD Osorio, Climate Change and Air Pollution, DENR-CCS Webinar on Pursuing
Climate-, Gender- and Health Responsive Air Quality, July 2020.



Climate Change and Water Quality
(Extreme Weather Events)

Effects of DROUGHT

• Increased pollutant 
concentrations

• Enhanced nitrogen 
mineralization

• Delayed recovery from 
acidification
• Lower flows can weaken

dilution effects of some
pollutants which usually result
in the increase in
concentrations of chlorophyll,
nutrients, major elements

Effects of FLOODS

• Increase in concentrations of metals,
specific organic compounds, fecal
coliform bacteria and nitrates

• May lead to redistribution of
pollutants between contaminated
sediments and soils that have not
been contaminated

• Soil erosion by floods introduces a
large number of nutrients, pathogens
and toxins into the water
environment
• Water discharge during floods made a

large contribution to the marine
sediment and nutrient loads



Climate Change and Waste Sector

GHGs accounted for in the waste sector were
mainly Methane (CH4) and Nitrous oxide
(N20) which are products of anaerobic
decomposition and have high Global
Warming Potential.

34%

66%

% Contributions  per Waste 
Sub-sector

Solid Waste

Waste Water

Category
2010

Emissions %

Solid Waste 4,700 34%
5.566MMt

ons CO2 e

Solid Waste 
Disposal

4,100 29%

Biological 
Treatment of 
Solid Waste 
(Composting)

200 2%

Open Burning 400 3%
0.104MMt

ons CO2 e

Wastewater 
Handling

9,100 66%

Domestic 
Wastewater

8,700 63%

Industrial 
Wastewater

400 3%

TOTAL 13,800 100.0%

Source: EMB Region 1, Climate Change and the Waste Sector, DENR-CCS Webinar on Pursuing Climate-, 
Gender- and Health Responsive Waste Management, July 2020.



Climate Change and Waste Sector

➢ Wastewater can be a source of methane (CH4) when treated or
disposed anaerobically. It can also be a source of nitrous oxide (N2O)
emissions.

➢ Wastewater originates from a variety of domestic, commercial and
industrial sources and may be treated on site (uncollected), sewered to
a centralized plant (collected) or disposed untreated nearby or via an
outfall.

➢ The principal factor in determining the CH4 generation potential of

wastewater is the amount of degradable organic material in the
wastewater. Common parameters used to measure the organic
component of the wastewater are the Biochemical Oxygen Demand
(BOD) and Chemical Oxygen Demand (COD).

GHG EMISSIONS FROM WASTEWATER 



Hazardous Wastes

ODS 
Alternatives

Discarded 
Freezers and 

Air-
conditioning 
Units  (ODS)

IPPU 
(Refrigerants)

Climate Change and Waste Sector

Source: EMB Region 1, Climate Change and the Waste Sector, DENR-CCS Webinar on Pursuing 
Climate-, Gender- and Health Responsive Waste Management, July 2020.



Emission from the RAC (Refrigeration 
and Air Conditioning) Sector 

(DENR-ADMU  GHG-NGP Project)

In this study, the projected

importation per chemical for the year

2030 was input as the current year’s

importation values in order to determine

the banks of refrigerants from 1993 to

2030. Aside from the amounts of

chemicals imported, the year of

introduction of each refrigerant is also

required to derive emissions. According

to the Philippine Ozone Desk (POD),

HFCs were introduced in the country

around 1993 or earlier, though their

office just started issuing the required

pre-importation clearance for ODS

substitutes in 2007.

Climate Change and Waste Sector

Source: EMB Region 1, Climate Change and the Waste Sector, DENR-CCS Webinar on Pursuing Climate-, Gender-
and Health Responsive Waste Management, July 2020.
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RP: Highly Vulnerable
Among the 10 countries presently most 

affected by climate change
(2020 Climate Risk Index) 

• Humid equatorial climate, 
located within the Pacific 
Typhoon Belt Area, with an 
average of 19-20 tropical 
cyclones a year

• Highly prone to other natural 
hazards: rain-induced 
landslides; active volcanoes; 
earthquakes 

• Forest cover decline rate: 
2%/year (INC)

• Poverty incidence: 16.6% of pop 
(2018)

• Major infectious diseases:
- food/water-borne
- vector-borne



Highly Susceptible to 
Flooding and Inundation

• Archipelago, composed of 
more than 7,000 low lying 
small islands

• 70% of cities and 
municipalities are coastal 
areas

• Highly susceptible to 
flooding and storm surges



Low Agricultural Productivity

Rice production will largely be 
affected because of changes 
in temperature and rainfall. 
For every 1°C increase in 
temperature, rice yields will 
decrease by 10%-15% (IRRI).
This will  directly threaten 
food security.



Highly Susceptible to 
Loss of Biological 
Resources

According to UN, 20% -
30% of plant and 
animal species may 
become EXTINCT as a 
result of climate 
change.



Highly Susceptible to 
Illnesses

• Philippines as a Tropical 
Country

• Water-borne and 
parasitic illnesses will 
become prevalent with 
climate change.



What can we do? 

• Limit the cause of climate change
through measures that could slow down
the build up of atmospheric GHGs
concentrations by reducing current and
future emissions and by increasing GHG
sinks (Mitigation)

Reduce, minimize, avoid or
stop GHG emissions

• Adjustment in natural or human
systems in response to actual or
expected climatic stimuli or their effects,
which moderates harm or exploits
beneficial opportunities (Adaptation)

Increase the resilience and
coping capacity of the sector
with the current and future
changes



Adaptation Measures



• Expanded rainwater 
harvesting

• water storage and 
conservation techniques

• water re-use 
desalination;

• water-use and irrigation 
efficiency

Water Sector



Agriculture

• adjustment of planting dates 

• development of crop varieties

• crop relocation

• improved land management, 
e.g. erosion control and soil 
protection through tree planting



9/14/2021

Slope stabilization through vegetation



Coastal Areas

• Relocate residents 

living along low lying 

areas

• Set up marine reserve 

networks to replenish 

coral/fish larvae

• Mangrove 

reforestation to serve 

as buffer for strong 

waves and storm surge



Health Sector

• Sanitary practices

• Preventive care(e.g., 

vaccines)

• Information and awareness

• Health surveillance and 

monitoring



Energy Sector

• Strengthening of overhead 
transmission and 
distribution infrastructure

• Reduced dependence on 
single sources of energy



Ecosystem-based adaptation (EbA)

… use of biodiversity and ecosystem services 

… as part of an overall adaptation strategy …

… to help people to adapt to the adverse effects 

of climate change.”
(CBD, 2009)

Specific features:

▪ anthropocentric focus

▪ helps minimize 

negative impacts of 

climate change on 

people & ecosystems

▪ promotes sustainable 

management of 

ecosystems
05.06.2016 EbA Mainstreaming in the Philippines-Support CCCII



Ecosystem-based Adaptation (EbA) in 
Urban Ecosystems



Early Warning Systems



• Promote awareness on 

climate change in your 

office, school, community, 

or in your home

• Update yourself on the 

latest information on 

climate change

• Be prepared for disasters

Awareness and Information Dissemination as 
Adaptation Strategies 

to Climate Change



Mitigation Measures



▪ Improved supply and distribution efficiency
▪ Fuel switching from coal to gas
▪ Energy conservation and energy efficiency
▪ Use of alternative fuels and renewable 

sources of energy in energy systems
▪ Combined heat and power

Energy Supply



▪ More fuel efficient vehicles
▪ Hybrid vehicles
▪ Cleaner diesel vehicles
▪ Biofuels
▪ Shift to public mass transport 

systems
▪ Non-motorized transport
▪ E-vehicles

Transport Sector

- Shift to efficient low carbon 
transport



▪ Promotion of the concept of 
‘green buildings’

▪ Efficient lighting and daylighting
▪ More efficient electrical 

appliances and heating and 
cooling devices

▪ Improved cooked stoves
▪ Improved insulation
▪ Vertical and roof gardens

Buildings



▪ More efficient end-use 
electrical equipment and 
facilities

▪ Heat and power recovery 
(co-generation, recycled 
energy)

▪ Material recycling and 
substitution

Industry



▪ Landfill methane capture or recovery
▪ Waste incineration with energy recovery 

(WTE)
▪ Composting of organic waste
▪ Controlled wastewater treatment and 

discharge
▪ Enhanced Coverage of Sewerage and 

Septage Management 
▪ Recycling and waste minimization
▪ Eco-efficient soil cover at small dumpsites
▪ Reducing Short-Lived Climate Pollutants 

(SLCPs) from Municipal Solid Waste (MSW)
▪ Reducing solid waste generation
▪ Improve and streamline waste collection 

and clean-up processes
▪ Enhance natural drainage ways

Waste Sector

Quezon City Controlled Disposal Facility 

Biogas Emission Reduction Project



▪ Improved crop and grazing 
land management to 
increase soil carbon storage

▪ Improved rice cultivation 
techniques

▪ Improved livestock and 
manure management to 
reduce CH4 emissions

Agriculture



▪ Reforestation
▪ Afforestation
▪ Forest management
▪ Reduced deforestation
▪ Use of forestry products for 

bioenergy to replace fossil 
fuel use

Forestry Sector



Climate change is a core 
development issue

• Driver: Climate change is caused by fossil fuel 
use to power development as well as land 
conversion for production and development.

• Outcomes: Impacts of climate change 
jeopardize the inputs to development and 
people’s ability to benefit from and sustain 
development gains

• Solutions: Climate change solutions will be 
achieved through low-carbon and climate-
resilient development





IPCC 2013, Fig. SPM.8

Today we have a choice.

4.5°C world2°C world



IPCC AR5 Synthesis Report

The window for action is rapidly closing

65% of our carbon budget compatible with a 2°C goal already used

Amount Used

1870-2011:

515
GtC

Amount 

Remaining:

275
GtC

Total Carbon 

Budget:

790
GtC

CO2 emissions in 2013:                 9.9 GtC

Limiting climate change will require substantial 

and sustained reductions of greenhouse gas 

emissions and adaptation to the remaining risks.



Legal and Policy Framework
on Climate Change in the 

Philippines



The Philippines’ response to the 
international call to address climate change

❑Signed the United Nations Framework Convention
on Climate Change (UNFCCC) on June 1992 and
ratified it on August 2, 1994

• The foundation of global efforts to combat climate change

❑Signed the Kyoto Protocol on April 15, 1998 and
ratified it on November 20, 2003
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Climate Change Act of 2009      
(RA 9729)

➢Signed by the President on 23 October 2009.

➢An Act Mainstreaming Climate Change into
Government Policy Formulations,
Establishing the Framework, Strategy and
Program on Climate Change, Creating for
this Purpose the Climate Change
Commission (CCC), and for Other Purposes

➢Ensure and strengthen the adaptation of the
country’s natural ecosystems and human
communities to climate change.
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The Philippine Strategy on Climate 
Change Adaptation (2010-2022)

• Formulation was facilitated by the 
GIZ Project on Adaptation to Climate 
Change and Conservation of 
Biodiversity (ACCBio).

• The Adaptation Strategy is seen as a 
practical tool to assist national and 
local institutions to manage the 
devastating impacts of climate 
change and aims to guide the 
country’s climate change adaptation 
actions for the next twelve years.
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The National Framework Strategy on 
Climate Change (2010-2022)

➢ Signed by the President on 28 April
2010.

➢ Adopted by the CCC and is the
country’s roadmap towards climate
change resiliency.

➢ It is to be implemented at the local level
with the LGU as the frontline agency in
the formulation, planning and
implementation of its climate change
action plan.

➢ Building an economically stable and
ecologically sustainable town, known as
Ecotown, is a key approach.
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SOCIETY ENVIRONMENT

ECONOMY

SUSTAINABLE
DEVELOPMENT
Goal: To build the adaptive 

capacity of communities and 

increase the resilience of natural 

ecosystems to climate change, 

and optimize mitigation 

opportunities towards 

sustainable development.

VISION:
A climate risk-resilient Philippines with 

healthy, safe, prosperous and self-reliant 
communities, and thriving and productive 

ecosystems

CLIMATE CHANGE
• Increasing temperatures
• Changing rainfall patterns
• Sea level rise
• Extreme weather events

IMPACTS AND 
VULNERABILITY

• Ecosystems (River Basins, Coastal 
& Marine, Biodiversity)

• Food security
• Water resources
• Human health
• Infrastructure
• Energy
• Human society  

ADAPTATION
• Enhanced Vulnerability and Adaptation 

Assessments
• Integrated Ecosystem-Based Management
• Climate-Responsive Agriculture
• Water Governance &Management
• Climate-Responsive Health Sector
• Disaster Risk Reduction &Management
• Climate-proofing of Infrastructure

MITIGATION
• Energy Efficiency & Conservation
• Renewable Energy
• Environmentally-Sustainable 

Transport
• Sustainable Infrastructure
• National REDD+ Strategy
• Waste Management

CLIMATE PROCESS DRIVERS

• Energy
• Transport
• Land Use Change & Forestry
• Agriculture  
• Waste

Capacity 
Development

Knowledge 
Management

Research and Development
Technology Transfer

Financing Policy, Planning  and
Mainstreaming 

CROSS-CUTTING STRATEGIES

National Framework Strategy  
on Climate Change

Multi-stakeholder
Partnerships

MEANS OF IMPLEMENTATION

IEC and
Advocacy

Gender
Mainstreaming Valuation 



National Climate Change Action Plan 
(NCCAP) – 2011-2028

• Outlines the specific programs and strategies for adaptation
and mitigation. It is a comprehensive plan that provides key
actions that enhance adaptive capacity and resilience of
communities and natural ecosystems and sustainability of
built environment to climate change.

• Consists of 7 priorities
 Food security
 Water sufficiency
 Ecological and environmental sustainability
 Human security
 Climate-friendly industries and services
 Sustainable energy
 Knowledge and capacity development

• It eventually seeks to guide the local government units in the 
preparation of their respective Local Climate Change Action 
Plans (LCCAP).
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Goal: To build the adaptive capacities of women and men in their communities, increase the 

resilience of vulnerable sectors and natural ecosystems to climate change, and optimize mitigation 

opportunities toward a gender-responsive and rights –based sustainable development.



The Cabinet Cluster System
Section 10. Climate Change 
Adaptation and Mitigation

“a. Adopting climate change
adaptation and mitigation
measures by local government units
and their respective communities,
NGAs, and the general public; and
ensure that these are incorporated
in their annual work plans and
budgets, where applicable;”

A Social Contract with the Filipino People
(EO 43)



The Disaster Risk Reduction and Management Act of 
2010 (DRRM Act) - R.A. 10121

Source: LGA and AECID, Pampanga River Basin Collaboration Workshop, 07 June 2012, Clark, Pampanga

Mainstreaming DRR 
and CCA in Planning 
and Implementation

The Act provides for the
development of policies and
plans and the implementation
of actions and measures
pertaining to all aspects of
disaster risk reduction and
management, to include:

▪ Good governance

▪ Risk assessment and early 
warning 

▪ Knowledge building and 
awareness raising

▪ Reducing underlying risk 
factors

▪ Preparedness for effective 
response and early 
recovery



DRR-CCA Integration into the Philippine 
Environmental Impact Statement System (PEISS)

• The DENR’s EIS System has Integrated
DRR and CCA to the process to serve as a
mechanism for ensuring that future
projects are resilient and that their
environmental impacts do not aggravate
natural hazards or climate change’s
effects on human or natural.

• To ensure that hazards and risks are
taken into account in siting development
projects

• Shall serve as the standard for the scope
of the EIA Studies required for ECC
applications

• Where applicable, climate projections by
PAGASA for 2020 and 2050 shall be used
in the conduct of relevant modelling
studies and assessments as may be
required in the EIA reports.



The People’s Survival Fund
(R.A. 10174)

• Signed by the President on 16 August  
2012.

• Amendments to Sections of RA 9729 –
Climate Change Act of 2009

• Insertion and renumbering of  Sections 18-

25 – Creation of the People’s Survival 
Fund (PSF) which is established as a 
special fund in the national Treasury for 
the financing of adaptation programs and 
projects based on the “National Strategic 
Framework”.



Executive Order 174 s. 2014 

Institutionalizing the 
Philippine Greenhouse 

Gas Inventory 
Management and 
Reporting System 

(PGHGIMRS)

Section 3: LEAD AGENCIES 
…
c) Department of 
Environment and Natural 
Resources – lead agency for 
the waste, industrial 
processes and the land-use 
and forestry sectors; …



The Philippine Development Plan
(2017-2022), Chapter 20

Under President Duterte’s
Administration, the Philippine
Development Plan 2017-2022
recognizes the widespread
impacts of climate change and
the need for a nationwide
climate and disaster
vulnerability and risk
assessment to deal with the
impacts of natural hazards.



Philippines’ Accession to the
Paris Agreement

• President Duterte signed the instrument
of Accession for the Paris Agreement on
28 February 2017.

• The Senate of the Philippines
unanimously adopted a resolution
concurring to the accession on 14 March
2017.

The Instrument of Accession was
accepted/approved by the UNFCCC
and it officially entered into force on
22 April 2017. The Philippines is
now a country Party to the Paris
Agreement.





DENR’s Pre–2020 
Undertakings
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DENR MEMORANDUM

Adoption of the Paris 
Agreement and 

Department 
Implementation of the 

Submitted Intended 
Nationally Determined 
Contributions (INDC)



We can make a difference . . .
• Read and share what we have learned

about climate change

• Save electricity
• turn off lights and electric appliance 

when not in use
• use more energy efficient electric 

appliances
• use compact fluorescent bulbs (CFLs)

that last 4 times longer and use just 1/4
of the electricity compared to
incandescent bulbs

• Plant trees in your neighborhood and look
after them. Trees absorb carbon dioxide
from the air.



We can make a difference. . .
• Take the bus, ride a bike or walk; maximize the

use of public transport systems.

• Recycle cans, bottles, plastic bags and
newspapers. When you recycle, you help save
natural resources.

• Generate as little trash as possible, because
trash in landfill sites emit large quantities of
methane, and if burned, carbon dioxide is
released.

• Reduce on the use of non-renewable sources of
energy and increase in the use of renewable
energy sources such as solar, hydro, and wind
energy.



We can make a difference. . .

• Review on your institution’s current policies and
programs that may work as either mitigation or
adaptation strategies and measures in addressing
climate change.

• Encourage cooperation and partnerships among
other institutions in programs and activities that
would help fight global warming.

• Strengthen environmental awareness and action
among your colleagues by initiating innovative and
creative information and education campaigns.

• Consume less, share more, live
simply.



“Climate change will not be 
effectively managed until 

individuals and communities 
recognise that their behaviour

can make a difference.”

-The Royal Society, Climate Change: what we know
and what we need to know. (2002)



Thank you
For your questions / queries:

Climate Change Service (CCS)

JCM/ DNA - CDM Secretariat Office

Department of Environment and Natural Resources

DENR Compound, Visayas Avenue, Diliman, Quezon City

Phone: (+63-2) 8929-66-26

Website: www.denr.gov.ph

Email: mgadmerilo@denr.gov.ph;

ccitsd@denr.gov.ph

mailto:embclimatechange@denr.gov.ph

