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SITIART, Background
Regional Center

Principle concept in V&A study:

¢ Climate impact could be a chain of consequences

e Vulnerability is the function of sensitivity, exposure and coping
capacity and is result of multiple stresses, climate and non-
climate

o Adaptation strategy is placed-based and time-specific and

possibly response to multiple stresses, and influenced by culture,
socioeconomic, physical condition and government policy and
can also be implemented at multiple levels, which aims to
minimize vulnerability by increase capacity to better manage the
future risk

15t order climate impact - 2nd order climate impact - 3rd order climate impact - 4th order climate impact

Fluctuation in onset of rainy Damage / decline in farming Decline in household income Deteriorated household
season production livelihood
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Regional Center Climate Change Impact

Overall concept is based on risk assessment and risk comparison

A method originally improvised for the quest to understand risk
and social vulnerability to climate change impact

Other changes in socio-

_ Adaptation economic condition and
Climate change m easures context
= potential = potential effectiveness
vuInerablllw of adaptation measures
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S PARD Quantitative Approach for Evaluating Risk,
 Rogtoas] Cuiter: Social Vulnerability and Adaptation Measures to
Climate Change Impact
s Risk could change over time
climate on bio- . . .
physical system Compare risk from climate impact: current vs future
Proxy indicator: rice productivity Change in future rice productivity

Change in future
coping capacity
from changing
socio-economic
condition

—

Coping range /\ /_E /\ /\ ;\

Risk from climate impact

Impact of climate variability
Change in future risk beyond
coping capacity of system / sector

How would these risks affect the system /
sector?
How would vulnerability accumulate over time?

Current Future

Time
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Quantitative approach for evaluating climate risk

Multi-criteria analysis for risk assessment

Sensitivity to climate impact

1. Low \
2. High ~— Farmer
. Households
Coping 3. High >
capacity to 4. Low R
climate impact 5 5
5. High 6. Low
Exposure to climate impact
Potential Vulnerable Group Potential Non-Vulnerable Group
2+4+5 24345 2+4+6 14346 14445 14345 14446  2+3+6

The system/sector that get most impact not necessary the most vulnerable.
The poorest in the society are not necessary the most vulnerable.
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Quantitative approach for evaluating climate risk

Climate risk assessment:
Use of multiple indicators in multi-criteria analysis

Household Economic Condition

| 1. Good / sustained

2. Bad / not sustained

Coping
Capacity

3. High

Farmer
Households

4. Low

—
I

i i

5. High 6. Low

On-farm Production Dependency

Potential Vulnerable Group
2+4+5

2+3+5 2+4+6

Potential Non-Vulnerable Group

1+3+6 1+4+5 1+3+5 1+4+6 2+3+6
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Quantitative approach for evaluating climate risk

Quantitative approach to evaluate risk and social vulnerability:

Sensitivity to climate threat

Multi-criteria/Multiple indicators approach

Criteria Indicator Measurement Scoring Min Max
score score
Household Household Total household production >1=0, 0 2
Economic Sustainability (or total household income) / 1-0.7=1,
condition condition Total household consumption <0.7=2
(or total household expenditure)
Household Farmland own / rent Own =0, 0 1
Production Rent =1
Resource
Condition (1)
HH production Farmland/capita (ha) >=0.65=0, 0 1
Resource (use 0.65 as threshold in this <0.65=1
Condition (2) analysis - size of farmland that
can produce productivity to
support annual food
consumption for one
family member)
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Snp_thenst Asia
S| TIARD
1HD P

Regional Center

- IGBP - WCRP

Quantitative approach for evaluating climate risk

Exposure to climate threat

Criteria Indicator Measurement Scoring Min Max
score | score

Household Ability to use non- | Total household consumption/ | >1=0, 1- 0 2
Dependency | climate sensitive Income from livestock + Fixed 0.7=1,
on On-Farm | income to support | off-farm income <0.7=2
Production household

livelihood

Dependency on Total rice production / Total =1=0 0 2

rice production to food expenditure (or Total <1-.7=1

sustain basic household fixed expenditure) <0.7=2

needs

Sub-total 0 4
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Coping capacity to climate threat

Criteria Indicator Measurement Scoring Min Max
score | score
Coping Ability to use non- | Total household consumption + | <=1 =0, 0 2
Capacity farming income to | Total cost of production / Total >1-1.3=1,
maintain livelihood | household saving + Total off- >1.3=2
farm income + Income from
livestock + Extra income
Ability to use non- | Total food expenditure (or Total | <=1 =0, 0 2
farming income to | household fixed expenditure) / | >1-1.3 =1,
maintain Total household saving + Total | >1.3=2
household basic off-farm income + Income from
needs livestock + Extra income
Sub-total 0 4

» The household which risk score is between 0-4 is classified as low risk category.
* The household which risk score is between 5-8 is classified as moderate risk category.
* The household which risk score is between 9-12 is classified as high risk category.
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Savannakhet Province

Site 4: Thailand

Kula Field

Site 2: Thailand

Ubonratchathani province

Site 1: Mekong Delta

Long An, Can Tho, Dong Thap, An
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Southeast Asia
AL Quantitative approach for evaluating climate risk:
o Case study example

Climate Risk Groups - Thailand Zone 1
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-§ @ Moderate Risk
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Baseline Future - Normal Future with extreme
event

Climate condition

* Those low risk households seem to be resilience to climate change impact
* The moderate risk group will move upward to high risk group
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S TAR'T Quantitative approach for evaluating climate risk:
[ iuor - icur . weke |
e — Case study example
Climate Risk Groups - Thailand Zone 1
Climate Risk Groups - Thailand Zone 2

2 100.00
K
2 m
o % 80.00 -
T [72]
[ =]
q;,‘ 2 60.00
3 '§ High Risk
S s 40.00 @ Moderate Risk
3 @ Low Risk

S 20.00 1

S

0.00 ‘
Baseline Future - Normal Future with extreme event
Climate condition

* Those low risk households seem to be resilience to climate change impact
* The moderate risk group will move upward to high risk group
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Climate Risk Groups - Thailand Zone 1

Climate Risk Groups - Thailand Zone 2

400 An

Climate Risk Groups - Thailand Zone 3

0

High Risk

% of surveyed household

0 Moderate Risk

& Low Risk

% of surveyed household

% of surveyed household

Baseline Future - Normal Future with extreme
event

Climate condition

* Those low risk households seem to be resilience to climate change impact
* The moderate risk group will move upward to high risk group
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Community climate risk profile: Baseline condition
12.00 Lack of coping capacity
@ Exposure to risk
@ Sensitivity to risk

Averaged risk score

Zone 1 Low Zone 1 Mod. Zone 1 High Zone 2 Low Zone 2 Mod. Zone 2 High Zone 3 Low Zone 3 Mod. Zone 3 High
risk risk risk risk risk risk risk risk risk

— + Those low risk households seem to be resilience to climate change impact ——
* Those who are at risk: lack of coping capacity + exposure to risk
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SITART Quantitative approach for evaluating climate risk:
Social vulnerability analysis

Regional Center

Use proxy for climate change impact, e.g.
change in rice production and its affect on the
parameters used to measure each indicator,
e.g. HH production, HH income, etc. and
reanalyze for change in risk level and profile

Other changes in socio-
economic condition and
- context

Adaptation
Climate change

.-'

= potential
vulnerab|I|ty

= potential effectiveness
of adaptation measures
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Vulnerable group

50.00
40.00 +
30.00
20.00 A
10.00
0.00
-10.00
-20.00 4
-30.00

£-5.79]

-4.46

Percentage of surveyed
household

Normal Extreme Normal Extreme Normal Extreme

Zone 1 Zone 2 Zone 3

Location

Those households whose risk score change between baseline and future

Zone 2 & 3 is more vulnerable than Zone 1
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Regional Center

Social vulnerability analysis

Gaps — issues need to be further modified

Able to explain risk and vulnerability of household and
community in site-specific assessment — good for community-
base study, but captures too much of local context — need
modification for assessment at the macro level

Data gathering was based on field interview — difficult to verify

Used only single proxy of climate change impact — but could be
added

Not yet capture the dynamism of future socio-economic
development — need socio-economic scenarios in the process

Not yet capture multi-years accumulative impact of climate
threat
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Adaptation measures analysis

Adaptation to climate change: Objectives

e Reduce sensitivity — increase household productivity e.g. off
season alternate crop, infrastructure dam & dyke, new variety of
rice — more resilience to climate / higher yield, etc.

e Reduce exposure — less dependency on on-farm production or
restructure on-farm production e.g. livestock

e Increase coping capacity — e.g. alternate source of food, safety
net, external support, etc.
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Quantitative approach for evaluating climate risk:
Adaptation measures analysis

Holistic view upon adaptation measures — matter of context

15t order climate 27 order climate - 3 order climate - 4t order climate
impact - impact impact impact

Fluctuation in onset of Damage / decline in Decline in household Deteriorated household
rainy season production income livelihood

Prolonged mid-season J$
dry-spell 2 ‘ ‘

Adjust cultivation

techniques | Income diversification |

Change seedling X i
technique Seeku_'lg substitute
Non-climatic driver JL income
/ constraint ﬂ Use farming machinery | Seasonal migration |
ng‘l,cgg;;c;:tlc Change seed variety | {}
. | Permanent migration |
R Small-scale irrigating
Government policy aystom Z
Market condition | Farming diversification | Short of farming
labor force
Physical condition of Livestock |
farmland estoc

Alternate crop |
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Quantitative approach for evaluating climate risk:
Adaptation measures analysis

Adaptation measures evaluation:
Quantitative evaluation — risk reassessment

Assess the affect of adaptation measures on the
parameters used to measure each indicator, e.g. HH
production, HH income, HH production resources, HH
saving, cost of production, etc. and reanalyze for change in
risk level and profile

Adaptation Other changes in spcio-
measures -, economic conditionand
context

Climate change

III
y

= potential = potential effectiveness
vulnerablllty of adaptation measures
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Quantitative approach for evaluating climate risk:
Adaptation measures analysis

Regional Center

Total risk and
profile on
climate impact

management into consideration?

e How do we take accumulative deficit in climate risk

e Multi-year accumulative cash-flow type of analysis?

Risk from climate impact: current vs future

e How do we assess this adaptive
capacity threshold of climate risk?
e Would it be linear over time?

Lack of coping capacity

Sensitivity to climate risk

Exposure to climate risk

Baseline Y1 Y2 Y3

Yn

Risk profile without VS with adaptation measures

Target to manage future risk to be below certain threshold
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Formulating adaptation measures for farmer
household/community: Assessment at sector level

Regional Center

| Low sensitive |

| High sensitive |

Coping High

capacity
Low |

High | Low
Exposure

Determine risk level and risk profile

N

e Would the same approach be
valid in the risk assessment at
the sector level?

e How should parameters in
each indicator be modified to
assess the risk profile at the
sector / sub-sectors level?

Farmer

sub-sectors

Low risk

Determine different set of
adaptation measures for

different types of farmers

| Moderate risk

| High risk L
| Farmer S |
| Farmer M |
| Farmer L |
Northern region Central region Northeastern

upland farmer —
high yield farm —
RD6 variety

low land farmer —
high yield farm —
KDML105 variety
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region low land
farmer — low yield
farm — KDML105
variety
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Regional Center

Adaptation measures evaluation: Qualitative evaluation

Example: Multi-criteria evaluation Sufficient / appropriate indicators ?
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Adaptation Options (example) I
New rice variety Y N Y Y Y ?
Switch to new crop / alternate crop Y Y N Y Y ?
Small-scale irrigation system Y ? Y Y Y ?
Mixed farming system Y N Y Y Y Y
Move to new farmland N N Y Y N N
Seasonal migrating N Y Y Y Y N
Large-scale infrastructure ? N Y ? N N
Medium-term climate forecast Y N ? ? Y Y
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Regional Center

Research partners:

Lao PDR — National University of Laos, STEA, NAFRI, WRCC, Meteorology & Hydrology Dept.
Thailand — Chiang Mai University, Ubon Ratchathani University, Khon Kaen University, Dept. of Agriculture,
Land Development Dept., Meteorological Dept.

Viet Nam - Institute of Meteorology, Hydrology and Environment, Viet Nam
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