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USGS EROS - Climate Hazard Group — FEWS NET




Famine Early Warning System Network

Acute Food Insecurity Phase
I 1: None or Minimal
2: Stressed
B 3: Crisis
Il 4: Emergency
Il 5: Catastrophe/Famine




Drought — water deficits at many scales

Weakened ecosystems  Frailed states Weak global governance
Vulnerable households  Population growth Commodity price increase

Malnutrition

Decades

Increasing poverty
Decreasing health

Crop deficits
hunger Higher commodity prices
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Monitoring across scales
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Drought — function of demand

Increasing temperatures Adaptation? Less political freedom
Conflict? Higher prices

Decades

New demands (biofuels ...)

Population growth
Increasing demand

on surface water supplies

Farming practices
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Mapping water demand is important

Volume of potentially available annual Population density in Ethiopia

surface water per family in 1,000 m3 units (persons per km2, zonal average)
(assumes 7 persons per family) ’
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Prices communicate risk around the world

FIGURE 1 FIGURE 2

Number of undernourished people in the world, Proportion of undernourished people in developing
1969-71 to 2010 countries, 1969-71 to 2010
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Wildfire: from Russia to Cairo
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Population growing faster than yields

= World Eastern Africa ——Southern Asia e===Eastern Asia ====Central America
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ftp://chg.geog.ucsb.edu/pub/pubs/FoodSecurity 2009.pdf




Drought — function of supply

Warming Planet

Decades

Repetitive droughts

Hydrologic drought

Agricultural drought
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FEWS NET Monitoring Schema

a. FEWS NET vulnerability identification process

Population Market
Trends 1. Water Trends

Availability

Vulnerability Trend Food
and Pattern Accessibility Livelihoods
Analysis

Rainfall
Trends

2.Food

Availability
Temperature Price

Trends Trends

b. FEWS NET contingency planning process
|

Coordination Analysis and Scenario Develop

: TEIEE -1d Contingency Follow-up and Activate
and Preparation Prioritization Building Plans Preparedness

) 4, Early Warning 2
Impetus Adjust Mid-Season
for planning Response plans Monitoring

3. Early Warning 1
Forecasts

Winter1 Spring1 Summer 1

ftp://chg.geog.ucsb.edu/pub/pubs/RealtimeDSS_for FEWS_ NET final.pdf



Upscaling/Downscaling Climate Trends

(3) heating also produces east/
west overturning. descending
air suppresses convection over
the eastern GHA.

upper
atmosphere

(4) heating produces low
pressure west of heating
maximum, with eastward
\ 105}3208 flows between 10S and 10N.

heating \
surface

reduced onshore flows
reduce available moisture.

(2) heating produces north/ (1) warm southern SSTs
south overturning circulation:  produce more rainfall,
ascending air in southern 10, heating the atmosphere.
descending over northern 10.

ftp://chg.geog.ucsb.edu/pub/pubs/RoyalSociety 2005.pdf




Warming Indian — East African Drought

A B
Indian Ocean sea surface temperatures Regressions show negative relationships between
and global surface temperatures tightly growing season rainfall and Indian Ocean precipitation
coupled and rising steeply since 1980 DJF
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Westward Extension of the Warm Pool
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Evaporation windows & the Indian Monsoon?
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Monitoring Decadal Trends
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Shrinking rains
caused by a
warming Indian
Ocean

Productive

crop areas KENYA
shrinking

Areas receiving
more than 500 mm

1960 - 1989 B Y during the
15858 lo AN A * Long rains

observed
2010-2039
(predicted)

Crop Surplus Area

http://pubs.usgs.gov/fs/2010/3074/pdf/fs2010-3074.pdf




August 2010 — La Nina-based Alert

“The prospects for the 2011
MaI’Ch tO May I’ainS are l/kely Figure 2. ECMWEF and IRI Forecasts for October-November-December

ECMWEF Forecast October- IRl Forecast October-November-

to be impaCted by La Nlﬁa November-December 2010 December 2010
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following year.”
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http://www.fews.net/docs/Publications/La_Nina_Brief East%Z20Africa_Aug_ 2010 _final.pdf




Early Warning Explorer: OND 2010
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Early Warning Explorer: MAM 2011
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Historic Context: June 2011

Figure 1. Selected drought—affected pastoral areas of Figure 2. 2010/11 rainfall compared to historical totals since 1950/51 in select pastoral areas of Kenya and Ethiopia
. . 1400
northern Kenya and southern EtthPla- #® Historical Range of Annual Rainfall (1950/51-2010/11)

© Mean Annual Rainfall (1950/51-2010/11)
@ 2010/11 Annual Rainfall, with Dryness Rank (e.g., “1°= the driest year since 1950/51)
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http://www.fews.net/docs/Publications/FEWS%20NET%20EA_Historical%20drought%20context_061411.pdf




Happy Thoughts

u- Satellites, computers and software advances provide
a tremendous opportunity.

" The networked world allows rapid communication

=" Climate, hydrologic and crop models allow for
integration and understanding




Concerns

=" Demands for water are increasing

=" Per capita food supplies decreasing

= Market system exposes billions of urban poor to hydrologic
risks

= ‘Enhanced hydrologic cycle” may bring drought to some




Conclusions

" Need better integration across time-scales
" Are short term responses mal-adaptive?

" Need better integration across data sources

® Convergence of evidence critical
= Satellites tremendous resource

" Early-mid season — rainfall/LST
" Late season — NDVI/AET

= Weather/climate divide divisive

* Need better integration across social networks
" Policy makers are not using drought information effectively
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Monitoring across scales
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