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Climate change severely impacts people 
and livelihood around the world.

Source: National Oceanic and 
Atmospheric Administration (NOAA)





Global warming of 1.0°C has been reached in 
2017

At current warming rate of 0.2°C per decade, 
global warming of 1.5°C could be reached 
between 2030 and 2052

Worst case scenario estimates 3.3-5.7°C temp 
increase by 2100

Excessive rainfall, droughts, heatwaves, sea 
level rise, and intense tropical cyclones will 
continue 

2040

Global Warming Continues at Unprecedented Rate (IPCC AR6)

Source: Dr. Rex Victor O. Cruz, UP Los Baños
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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



Where are we 
in the climate crisis?

Typhoon Rolly
Typhoon Ulysses



● Average global temperatures have
risen by almost 1°C because of
increased human activities

● Planet is getting warmer by 0.2°C per
decade, according to a report by the
Intergovernmental Panel on Climate
Change (IPCC) published in October
2018

POINT OF NO RETURN



Point of No 
Return 
● Average global temperatures could rise by

3-4°C by the end of this century if
carbon dioxide levels not reduced

● If this tipping point needs to be delayed
or tackled, we must limit carbon
emissions to keep global temperature rise
to less than 2°C within this century

POINT OF NO RETURN



● Human health is inextricably
linked with that of animals and
the environment

● Warming of the climate is one of
the principal drivers of the
greatest — and fastest — loss of
species diversity



The STAR/Michael Varcas

● Seasonality and weather are major
factors that control the rate at which
viruses such as the flu infect humans.

● Research predicts that rising global
temperatures will alter the timing,
distribution and severity of disease
outbreaks.



The Philippines is in the most-
disaster prone region in the 
world.

Ranked first out of 
193 countries on the 
list of global disaster 

risk hotspots           
(World Risk Index 

2022)

Among the 10 
countries presently 

most affected
by climate change 
(2020 Climate Risk 

Index)





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 (1.1℃ in 2020)

Certain changes we’ve already 
seen are accelerating, irreversible 
and unprecedented.

Greenhouse gas emissions are the 
leading cause of climate change

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



6 Big Findings from the IPCC 2022 Report 
on Climate Impacts, Adaptation and 
Vulnerability

1. Climate impacts are already more widespread and
severe than expected.

2. We are locked into even worse impacts from climate
change in the near-term.

3. Risks will escalate quickly with higher temperatures,
often causing irreversible impacts of climate change.
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6 Big Findings from the IPCC 2022 Report 
on Climate Impacts, Adaptation and 
Vulnerability

4. Inequity, conflict and development challenges heighten 
vulnerability to climate risks.

5. Adaptation is crucial. Feasible solutions already exist, 
but more support must reach vulnerable communities.

6. But some impacts of climate change are already too 
severe to adapt to. The world needs urgent action now 
to address losses and damages.
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Addressing the Impacts of Climate Change

MITIGATION

human intervention to reduce the sources 
or enhance the sinks of greenhouse gases

ADAPTATION

the process of adjustment to actual or 
expected climate and its effects



What is climate change adaptation?

• Adjustment in natural or human systems in response to 
actual or expected climatic stimuli or their effects, which 
exploits beneficial opportunities (IPCC, 2007)

• Initiative and measures to reduce the vulnerability of 
natural and human systems against actual or expected 
climate change effects (IPCC-FAR)
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Types of Adaptation

• Anticipatory adaptation (proactive) – takes places before impacts of
climate change are observed. Example: early warning systems

• Autonomous adaptation (spontaneous) – does not constitute a
conscious response to climate stimuli but is triggered by ecological
changes in natural systems and by market or welfare changes in
human systems. Example: flood-control program

• Planned adaptation – is a result of a deliberate policy decision, based
on awareness that conditions have changed or are about to change
and that action is required to return to, maintain, or achieve a desired
state. Example: construction of sea walls/dikes, identification of
drought-resistant crops



245/10/2023 Add a footer

In reality, adaptation stands for a continuum of

approaches and often ‘adaptation’ activities are

linked to more than one category.
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1
Addressing drivers 

of vulnerability

2
Building response 

capacity

3
Managing Climate 

risk

4
Confronting climate 

change

Aim: Increase 
individual and 
community buffer 
capacity

Aim: Build robust
systems for problem 
solving

Aim: Make use of 
climate information 
in decision-making

Aim:  Respond
directly to climate 
change-related 
threats

Framing Adaptation

(Categories according to objectives)

Development “as usual”/
No-regrets activities                                                                                                    CC-specific activities

Impact 

Focus

Increasing additional costs = need for robust climate information
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Continuum of Approaches for Adaptation
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Vulnerability to Impacts of Climate Change 
Increasing resiliency to climate change extremes

Hot and humid climates can bring
“moisture stress” when water intake
in plants dips below sustainable
levels.

Heat



Vulnerability to Impacts of Climate Change 
Increasing resiliency to climate change extremes

Drought
Courses in the same area can
experience very different impacts
from a drought, depending on their
grass types, irrigation system and
water source.



Vulnerability to Impacts of Climate Change 
Increasing resiliency to climate change extremes

Cold weather courses have an
increased responsibility to maintain turf
health throughout the year in order to
prepare the grasses for the hard winter.

Cold



Adapting to Climate Change 

The climate is the overriding influence
on the conditioning, playing quality
and presentation of the golf course.

To minimize the impacts of climate change:

• Evaluate the potential effects of climate change on the 
playing quality and agronomic condition of the course.

• Devise, adapt and implement sustainable management 
strategies to minimize the threat of climate change on the 
course

• Devise long-term plans to provide direction and 
continuity, which may include appropriate investment in 
staff and modern turf maintenance machinery

• Communicate to golfers the importance and rationale 
behind these sustainable maintenance practices



Alternative Water Resources

• Reverse osmosis desalination plants
• Use brackish water or ocean water
• Establish rainwater harvesting system



Turf Management
Turf grasses also play an important role in soil stabilization, dust and erosion control by
holding the soil in. The fibrous root systems in turf provide excellent netting that reduces dust
and stabilizes the soil on flat and slopping surfaces.

Leaching and runoff impacted by:
• Sandy soils and heavy irrigation – increased rates
• Younger turf – increased rates
• Dense turf and aerated soil – decreased rates





Establishment of Climate/Weather Stations

Weather stations estimate the
evapotranspiration (ET) used by the
turf over a 24-hour period to aid in
scheduling irrigation or, if desired,
automatically change irrigation
schedules.

They measure the six parameters
required to calculate ET: wind speed
and direction; solar radiation;
temperature; relative humidity; and
rainfall.



IPM Courtesy of the Entomological Society of America

Integrated Pest Management (IPM)



An IPM Plan for golf consists of the following:

Cultural Practices – Regular cultural practices that maintain turfgrass as its best to keep 
it healthy and disease resistant

Grass Type/Species Selection – Turfgrass species and cultivars must be chosen to suit 
the weather and playing conditions in the local region

Mowing – Turfgrass species and rate of growth directly influence mowing height and 
frequency

Irrigation – To achieve uniform coverage, inspect the irrigation system to check that all 
irrigation heads are operational and correctly set.

Fertilizing – The frequency with which fertilizer is applied depends on the turfgrass and 
the type of fertilizer used. 



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.

Take urgent action to combat 

climate change and its impacts.



Pursuing 

Cultural and

Behavioral 

Change
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Carbon Footprint Reduction Measures

Car-free private 

travel Ride Sharing

Vegetarian Diets Renewable off-grid 

Energy

Efficiency 

Improvement of Food 

Production

Waste Management
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Shift to low 

carbon 

transport/E-

vehicles

Grow more trees



Efficiency Improvement of 

Home Appliance
Telework

Reduction of 

Flights

Reduction of Food Loss

Carbon Footprint Reduction Measures

Green Buildings/ Green 

Spaces

41
Vehicle Fuel 

Efficiency 

Improvement



“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)
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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

