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One of the Keys to address: Mainstreaming adaptation
into development (Takemoto and Mimura, 2007)

B Climate risks are comprised of direct and indirect impacts.

Y¢ Direct impacts: air and sea temperature rise, change in precipitation intensity
and volume, extreme meteorological events, etc.

Y¢ Indirect impacts: economic and social impacts such as deterioration of eco-
system and sanitation, decrease of agricultural production, increase of
infectious disease, increase of poverty

B Resilience against climate impacts in developing countries might
be mostly determined by social and economic conditions.

B Stand-alone adaptation measures are not effective in developing
countries. It is essential to mainstream adaptation into
development policies.




How to address to integrate adaptation into
development?

B Bottom up approach could be applicable considering
characteristics of adaptation...

B adapting capacity for present/short range climate
variability

B uncertainty on the impacts of CC
B sectoral characteristic
B |local characteristic
B Target setting is essential for adaptation policy framework.

B targets on funding (bilateral, multilateral, mandatory,
voluntary)

B targets on sustainable development (i.e., to double the
crop yield, to improve water access, to decrease infant
mortality (in line with MDG) )

B Impacts and vulnerability assessment is particularly important
In order to achieve the targets on sustainable development in
cost effective manner.



Preliminary Estimate of the Costs of Additional Impacts of Climate Change and

Adaptation (World Bank, 2006)

Note: “B” denotes billion.
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Sectors

Water supply and
sanitation
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Transport and storage

Food aid

Climate risk sectors
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Takemoto and Mimura
World Bank

UNDP

UNFCCC

Additional adaptation cost

Lower estimation (10%)

390
400

550
170
2,200

USS$ 2.2-4.3 billion/yr
USS$ 4-41 billion/yr
USS 86 billion

US$ 28—67billion

Higher estimation (20%)

780

800

1100
330
4,300

Additional to
conventional ODA
Additional financial
Investments

By 2015
By 2030



Climate risks : what is Asian vulnerability?

Will vulnerability gradually decrease thanks to
economic development?

€ More than 60% of the world’s population concentrates in
Asia.

@ Coastal areas such as Mekong delta and Bangladesh are
particularly vulnerable.

@ Shortage of food supply due to decrease in crop yields and
increase in population.

@ Increase of population density, rise in sea level, increase in
risk of flooding, and tidal wave due to rise in sea level, etc.

@ Shortage of water supply due to melting of glaciers in the
Himalayan Mountains, etc.

(IPCC AR4, 2007)



Climate impacts appear / will appear in whole Asia

Forest production in North Asia is likely to benefit from The Lena delta has been retreating at an Net primary productivity of grassland in colder regions of Asia is projected to

carbon fertilization. But the combined effects of climate annual rate of 3.6-4.5 m due to thermo- decline and shift northward due to climate change. The limited herbaceous

change, extreme weather events and human activities are erosion processes which are likely to be production, heat stress from higher temperature and poor water intake due to

likely to increase the forest fire frequency. [10.4.4.1] influenced by projected rise in temperature. declining rainfall could lead to reduced milk yields and increased incidence of
[10.6.1] diseases in animals. [10.4.1.3]

Cereal yields could decrease
up to 30% by 2050 even in
South Asia. In West Asia,
climate change is likely to
cause severe water stress in
21st century. [10.4.1.1]

In East Asia, for 1°C rise in surface air temperature
expected by 2020s, water demand for agricultural
A irrigation would increase by 6 - 10% or more.
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Rice yield is projected to decrease up to 40% in
irrigated lowland areas of central and southern
Japan under doubled atmospheric CO,.[10.4.1.1]

The gross per capita water
availability in India will decline
from ~1820 m3/yr in 2001 to
as low as ~1140m3/yr in 2050.
[10.4.2.3]

The projected relative sea level rise, including that due to thermal
expansion, tectonic movement, ground subsidence and the trends of
rising river water level are 70-90, 50-70 and 40-60 ¢cm in the Huanghe,
Changjiang and in the Zhujiang Deltas respectively by the year 2050.

[10.4.3.1]

Increase in coastal water
temperatures would exacerbate
the abundance and / or toxicity of
cholera in South Asia. [10.4.5]

Increases in endemic morbidity and mortality
due to diarrhoeal disease primarily associated
with floods and droughts are expected in East,
South and South-East Asia. [10.2.4.6]

Tibetan Plateau glaciers of 4 km in length are projected to
disappear with 3°C temperature rise and no change in
precipitation. If current warming rates are maintained, glaciers

located over Tibetan Plateau are likely to shrink at very rapid With a 1 m rise in sea level, 2,500 km? of mangroves in Asia are likely to be lost; Around 30% of Asia’s coral reefs

rates from 500,000 km? in 1995 to 100,000 km? by the 2030s. Bangladesh would be worst affected by the sea level rise in terms of loss of land are likely to be lost in the next 30

[10.4.4.3,106.2] Approximately 1,000 km? of cultivated land and sea product culturing area is years due to multiple stresses
likely to become salt marsh, and 5,000 km2 of Red River delta, and 15,000 - and climate change. [10.4.3.2]
20,000 km? of Mekong River delta are projected to be flooded. [10.4.3.2]

Hotspots of key future climate impacts and vulnerabilities in Asia.(IPCC AR4, 2007)



How to secure sustainable
development path in agricultural
sector in developing countries with
minimizing impacts of climate
change ?



How much is crop yield sensitive to climate variability?
-comparison by countries-  (Takemoto, 2010)
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Countries having lower crop yield baselines have more social vulnerability ( i.e.; indirect
vulnerability to climate risk).

Increasing baseline of Agricultural productivity will reduce vulnerability to climate risk in
Agriculture.
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Annual change of crop yield (kg/ha) (1982-2006) (Takemoto,
2010; FAO, 2009)
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It is likely that economic growth will reduce vulnerability

in agricultural sector.

Crop yield

(kg/ha)
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Correlation between GDP/capita (PPP) and crop yield (kg/ha) (data as of year 2006, except for Saudi
Arabia( year 2005) linear correlation coefficient = 0.73 (Takemoto, 2010; FAO, 2009; UNSD, 2009)




Annual change in GDP/capita (PPP, USS)(1982-2006)
(Takemoto, 2010; United Nations Statictics Divisions, 2009)

SO

m—Tapan

e B FL 02D
35{HH) TR

Cluna
Mongolia

e 11001

D alaveia
e Pl i

T e

//
Vs
%
TR0 A .
— S audg Arabia
20000 P ——Egpt
7
e
7
/
/

T
— ey

e Nt lr 21 Lnael
L3000 el ethe

o
=_
- / /__/_,4/_
/

= Ttaly
e { |

Algeria

’\/_4 =—Nhlorocco

Tunizia

Benm

Tt}_ﬂ_ﬂ}

SO0}

ButkmaFazo

Cote dTvowe




Usage of fertilizer will also enhance agricultural productivity (although water and soil
pollution should be taken care of)

Crop yield #200
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Correlation between Amount of Nitrogen fertilize (kg) per ha and crop yield (kg/ha) (as of year 2006,
except for Benin (as of year 2002). Correlation coefficient is 0.84. (Takemoto, 2010; FAO, 2009).



Even in water-rich countries, irrigation is effective
to raise rice productivity
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Correlation between crop yield (2006) (kg/ha) and irrigation ratio(1998-2002) (%) in rice-
producing countries (1982-2006) Correlation coefficient is 0.90, (Takemoto, 2010; AQUASTAT,
2009, FAO,2009) 49



In wheat production, relatively few rainfall is enough, however,
in dry areas, irrigation is necessary.
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Strategy for mainstreaming adaptation into sustainable
development (Takemoto and Mimura, 2009)

(1) Implementation of climate risk assessment
HMpresent, sort-term time scale and local scale are particularly important
BCapacity enhancement on assessment technology is essential

(2) Analyses on past development projects in the target countries
and their relation to climate risk to learn from past experiences
BKey sectors peculiar to the target countries

B Type of development funds implemented in the countries

(3) Prioritizing projects by taking into consideration both the extent
of climate change risks and the needs of the target countries

BWIN-WIN policy should be implemented (beneficial to community first,
capable to adapt to climate risk as well)

BMal-adaptation should be avoided (Infrastructure projects in areas that would
be vulnerable to climate risks) 18



Thank you for your attention!



