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Climate change and extreme temperatures
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Among the causes of
natural disasters,
flood disaster is
remarkably increasing
In these two decades
in the world.
Especially in humid
Asia, flood problems
are crucial in their
seriousness and
frequency.
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Latitude
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Warm/Cold Spell Duration Indices

» CSDI >60% decreases significantly at 95% confidence but WSDI >73% increasess%
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Rainfall extreme
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PSDI(Palmer Severity Drought Index)
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Effects on Thailand
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Frequent flooded area
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Phenomena that affect extreme climate in Thailand
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Climate extremes
VS.
Agriculture



Vulnerable to drought

Weightaed anomaly of
standardized precipitation (WASP)
1980=-2000 [decilas]
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Rainfed rice

Rainfed rice .

Wassmann et al., 2009b
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Threshold: 35/25 C

Pictures modified from Watanabe et al., 2005



Where are the hot spots?

June
Temperature in degrees C
_ [ T T
° B R P
D"njré?’ *‘f N o o 7 Wassmann et al., 2009k



June

Wassmann et al., 2009k



What are needed?

 The importance of temperature and duration
interactions in actual field experiments and
inclusion in future crop model.

* Present crop model have the genotypic difference
in critical temperature thresholds causing sterility
incorporated in them, the possibility of an
interaction between temp and duration of
exposure is assumed to be non significant

e Current modeling of response of rice to high
temp: mean temperature, number of days with
max and min temp, but anthesis is extremely
sensitive to hourly time course of temperature—
thus need flowering model



Breeding & Genetic manipulation

e Transpiration cooling
(cooling due to transpiration
makes spikelet temperature
lower than ambient temp—
how much temp different
depends on humidity (lower
humidity, higher difference)

— Better canopy architecture
such as variety with panicles
surrounded by plant leave _
canopy Tall conventional plant Improved hig;ﬁ-y.ielding plant

Wassmann et al., 2009b



Response to drought

* Production of rice, maize, and wheat has
declined in many parts of Asia;

— Increasing water stress partly due to
iIncreasing temperature

— Increasing frequency of El Nino
— Reduction in number of rainy days

* Decrease food security and increase
vulnerability of poor rural farmers



 Rice relies on amply water supply, thus,
more vulnerable to drought stress than
other cropping systems—especially
rainfed rice



IRRI, 2009



Pest/Insect




Climate extremes vs. Forest

Monitoring Tower Installation ?Eigg_z%%)%)anawzer
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Seasonal patterns of net CO, exchange
in Dry dipterocarp forest
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Seasonal patterns of rainfall distrib

and soil water content

Long dry period
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Monthly patterns of photosyntheticall active
radiation and relationship between PPFD and NEE

PPFD {pmol PAR m2 s-1)
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Monthly totals of NEP, GPP and Rg

from January 2009 to the of 2010
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Preliminary results

The annual NEP in Dry dipterocarp forest
shows the net carbon sink

-3.14 pmol m2s-1
or 11.89 tChayr? in 2009
and
-3.24 umol m?s-
or 12.26 tChalyr'in 2010

NEP in Dry dipterocarp forest increasing
0.37 tonnes C ha' yr



Carbon exchange vs. Climate in Southeast Asia
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What we should do?

1. Hazard identification
- Monitoring and observation.
- Future projection by GCMs/RCMs and local process modeling.

- Research on the type, magnitude, frequency and characteristics
of various hazardous events and resulting disasters.

2. Vulnerability description

Risk=func.( Hazard, vulnerability, deficiencies m preparedness)

The vulnerability is

a set of the conditions and processes resulting from

physical, social, economical and environmental factors, and
increase the susceptibility

of a community to the impact of hazards.




Changes in extreme events
(temperature)

Higher maximum temperatures, more hot days and heat waves over nearly

all land areas (Very likely)

Increased death and serious illness in older age groups and urban poor
Increased heat stress in livestock and wildlife

Shift in tourist destinations

Increased risk of damage to a number of crops

Increased electric cooling demand and reduced energy supply reliability

46



Increased summer drying over most mid-latitude continental interiors and

associated risk of drought (Likely)

Decreased crop yields
Increased damage to building foundations caused by ground shrinkage
Decreased water resource quantity and quality

Increased risk of forest fire

47



Concluding Remarks

Climate Change
Increasing energy in the atmospheric system

Extreme events will become more common
Drought, extreme rainfall, heavy rainfall, higher
temperatures, high wind events, health impacts

Impacts are largely local/regional

Tsuper-cell” thunderstorm ove

48
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