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Outline: 

1) General strategies for adaptation 
2) What are relevant climate trends in the region, and 

which are worth worrying about? 
3) What specific risks and opportunities do I see these 

trends presenting in the region? 



 
•“Adaptation” means different things to different people 
 

•Most simply, it is a response to climate that improves 
outcomes  
 

•Adaptation can be to: 
 
1) Current climate risks:  
The result of natural variability 
 
2) Anticipated future climate risks:  
The result of anthropogenic climate change 



 
•In many situations, natural variability will be the main 
source of climate risks over the next 20-30 years. In 
these cases focusing only on current risks makes sense 
 

•But in some situations, it will be worth considering the 
trends. 
 



 
Signal to noise ratio for 20 year projections of T&P.  

(Noise = natural variability, Signal = climate change trend) 

Temperature Precipitation 

Hawkins and Sutton 
(2009, 2010) 

(http://climate.ncas.ac.uk/research/unc
ertainty/index.html) 



 
•In many situations, natural variability will be the main 
source of climate risks over the next 20-30 years. In 
these cases focusing only on current risks makes sense 
 

•But in some situations, it will be worth considering the 
trends. 
 

•The goal today is to discuss anticipatory adaptation, 
recognizing that dealing with current risks are often the 
most worthwhile  



 
What trends are worth worrying about? 



 
(1) Increase in growing season temperature  

(which speeds crop development and water use) 

(Source: Lobell et al. Science, 2012) 

Much bigger trends in T than P 



 
(2) Extreme events for both heat and rainfall are becoming more common: 

Projected return periods for a 1 in 20 year event* 
*based on late 20th century climate 

(Source: IPCC SREX, 2012) 
Colors = emission scenarios 
Error bars = model spread 

hottest day  Highest 24hr rainfall 

T changing 
faster 



 
(2) Extreme events for both heat and rainfall are becoming more common 

Alexander et al. 2006 

Map of trends since 1950 Time series of global average  



 
(3) Declines of upstream glacial water discharge (Immerzeel et al. 2010) 

E Asia better off than S Asia, 
but still potential declines 



 
(4) Slow changes in drought probabilities 

(Drought still mainly related to climate variability) 

Trends in drought-related measures, 1950-2006 (Wang et al. 2011) 



 
What are key agricultural risks and opportunities? 

http://indica.ucdavis.edu/publication/reference/submergence-tolerance-research-overview 



 
Risk 1: Effects of T extremes 

•Rice yields sensitive to high daytime T at critical stages 
•Varieties with early flowering show promise in reducing this effect 



 
Risk 1: Effects of T extremes 

Schlenker and Roberts, 2009, PNAS 

•Rainfed corn and soybean yields also show sharp declines at high daytime T 
•Not yet clear how this can be adapted to, but likely improved water 
management will be important 



 
Risk 2: Flooding of fields 

•Increased heavy rainfall can increase flooding risks, with large crop 
damanges 
•In rice, new varieties with Sub1 genes show much greater tolerance 



 
Risk 2: Flooding of fields 

Wassmann et al., 2009, Adv. Agr. 

•Increased heavy rainfall can increase flooding risks, with large crop 
damanges 
•In rice, new varieties with Sub1 genes show much greater tolerance 



 
Opportunity 1: High latitude agriculture 

•Double cropping more feasible throughout North China Plain (e.g. wheat-
maize, Wang et al. 2012) 
•Northeast China becoming more suitable for maize growth 

Current climate constraints 

http://www.fao.org/ag/agl/agll/gaez/index.htm 



 
Opportunity 2: Increase in export opportunities 

-55 -20 0 20 50 100 

Muller et al., World Bank Dev. Report 2010 



 
Opportunity 2: Increase in export opportunities 

Hertel, et al., 2010 

% Price Change for Major Commodities from Climate Change + CO2 by 2030 

High scenario 
 
Medium 
 
Low 



 
Suggestions for Discussion 

•Start with the major types of investment decisions being 
considered (e.g., infrastructure, crop breeding, etc.) 
 

•For each decision, ask whether climate trends are likely to be 
important relative to natural climate variability.  



 
Suggestions for Discussion 

•Start with the major types of investment decisions being 
considered (e.g., infrastructure, crop breeding, etc.) 
 

•For each decision, ask whether climate trends are likely to be 
important relative to natural climate variability. One simple 
framework I use is: 

Likely importance of climate trends relative to 
variability 

Or 
Likely need to focus on anticipatory actions 

Characteristic of 
decision 

LOW HIGH 

Type of cropping 
system 

Rainfed Irrigated 

Time scale 10-20 years 50+ years 

Spatial scale Sub-national Regional to Global 



 
Suggestions for Discussion 

•Start with the major types of investment decisions being 
considered (e.g., infrastructure, crop breeding, etc.) 
 

•For each decision, ask whether climate trends are likely to be 
important relative to natural climate variability.  
 

•If not, then focus on improving capacity to deal with climate 
variability (more resilience, better warning systems). 
 

•If yes, think about what additional efforts are needed that would 
not otherwise happen.  
 

•THANKS for your attention! 
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