Challenges for Drought Mitigation in Agriculture
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Drought and Food Security

Amount of cereals
{million tons)

World grain trade-depends on exports from a few countries
FAO 2009




Growing Concern | Heat, drought and rain are pushing world food prices higher

April 2008: Riots break out in Haitl
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0 ey over higher food prices, following SRS
similar violence in Egypt, Cameroon,
Ivory Coast and elsewhere,
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Poor harvests send
rice prices up 40%
from 2006.
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Notes: Food Price index consists
of the average of five commodity
group price indexes; index not

adjusted for inflation

February 2011:

The FAO'’s Food Price
Index hits a record
high in nominal terms.

July 2012: Corn prices
hit a record high in
the futures market
amid the U.S. drought.

July 2008:

Oil prices hit
all-time highs in the
futures market.

B August 2010: Russia
bans wheat exports
after dry, hot weather
ravages local crops.
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Corn for Grain 2014
Production by County
for Selected States
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Historical U.S. Corn Grain Yields 2014
1866 to date (<)
1680 - y=2.0281x-3919.7 ©& 2015
R® = 0.6807 013
+ 1866-1936
140 A 1937-1955
® 19561995 = 1.8628x - 3590.6
120 - Y R 08203 92012
g 19962011 -
o 2012
100 -
m -
m -

y =-0.0183x + 60.604

2]
40 - R = 0.0157 #‘J
e et By - 0.7694x - 1452.4

R*=0.7224

Data source: LEDA-NASS
2012 vield est, as of Aug 2012
0 A A AL ; A L L i 1 L L % A A ' i A A L 1 AL A A % L L L i A L A 1‘

1860 1880 1900 1920 1940 1960 1980 2000 2020

Courtesy: Marty Hoerling et al., NOAA, 2013




Challenges: 2011-2012 Droughts

Figure 2. U.S. Irrigated and Non-Irrigated Corn Yield, 1960-2012
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Sead Yield (kg/ha)

Challenges: 2011-2012 Droughts

USA & NE Corn Yield Trends {15?1-2[‘.!12}]
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Challenges: 2011-2012 Droughts

Figure 1. State Average Irrigated Corn Yield in Texas,

1981-2011
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B Challenge: Given these issues, how
does agriculture address mitigation for
drought in the future?
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The Cycle of Disaster Management

risk management

. Monitoring and
Planning [yl Early Warning

Mitigation

Protection

Recovery

Reconstruction Assessment

RECOVETY ey RESPONSE . .
y Neb

Lincoln;

crisis management E

al {' Drought Mitigation Center




Drought Monitoring and Early Warning

* Transport

Condensation
&

Transpiration

Groundwater Flow
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Drought Impact Types:
r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:
[] DO Abnormally Dry

[] D1 Moderate Drought
[] D2 severe Drought

B D3 Extreme Drought
[ D4 Exceptional Drought

Author:
Brad Rippey

U.S. Department of Agriculture

The Drought Monitor focuses on broad-

scale conditions. Local conditions may

2 O vary. See accompanying text summary for
forecast statements.
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Percent of Normal Precipitation (%)
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Remotely Sensed Indicators for
Agricultural Drought Monitoring

Over the past decade, satellite remote sensing advanced to develop
suite of tools and data products that characterize several components of
hydrologic cycle related to vegetation and agricultural drought.

Remotely sensed data tools and products
that describe:

1) sub-surface conditions = soil moisture

2) Vegetation conditions = NDVI, NDWI,
VHI, LAI, and FAPAR

3) Vegetation-atmosphere boundary
layer conditions = evapotranspiration
(ET)

4) Precipitation inputs = rainfall
estimates

Slide Courtesy of Brian Wardlow, UNL
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USDM Listserve Subscribers
(as of September 4, 2014)

. 1-5 participants I

HI 3"~ 6-10 participants

. 11+ participants

Total: 351 (does not include 1 participant from Canada
and 2 participants from Brazil)



CoCoRaHS
20,000+ observers In 50 states, Canada and Puerto Rico

Active Stations

Variety of locations, both rural and urban Nebsizdl
Lincoln;

Drought Mitigation Center

Slide modified from Henrvy Reges.
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LFP Outlay Amounts
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Drought Impact Information

http://droughtreporter.unl.edu/
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Anyone can provide drought impact

Information

5 Archive of drought related impacts since
2005 with some historical impacts also
available

2 Over 20,000 impacts logged to date from
all sources

a Partnerships with groups like CoCoRaHS

(5,000 since 2010) have enhanced NIDIS
submissions directly into the DIR. g
Nebiaska
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o Challenge 1: who do agricultural
producers trust for assisting them with
making decisions?
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Please indicate how influential the following groups and
individuals are when you make decisions about agricultural
practices and strategies. (16 options)

Family, chemical dealers, and seed dealers are most influential
Influence of Extension is mixed
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Advisors — Trusted Info Sources

How much do you trust or distrust the following agencies, organizations, and groups as
sources of information about climate change and its potential impacts? (15 options)

Neither trust nor

© Distrust . Trust

o distrust

g 1. University Extension 4.2% 14.8% 81.1%

: 2. Scientists 10.9% 19.6% 69.6%

O 3. Farm groups 11.7% 43.1% 45.2%

= 4 Family and friends 7.1% 49.7% 43.2%
Distrust Nelthgr trust nor Trust

g distrust

+ 1. The mainstream news media 64.9% 26.9% 8.2%

> . . .

= 2.

= Onllne.soual media, such as 64.4% 31.8% 3.8%

+  blogs, Twitter, etc.

§ 3. Radio talk show hosts 63.1% 31.6% 5.2%

4. Environmental organizations 55.7% 26.3% 18%



o Challenge 2: how can the dialog
between climate scientists and
agricultural producers improve?



Midwest Corn Growers’ Decision Calendar
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Takle et al., 2014:
Earth Interactions 18, 1-8
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Midwest Corn Growers’ Decision Calendar
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Drought Mitigation in Agriculture

5 Agricultural producers face many
challenges
o Drought/climate/water issues are just one
subset

5 Better monitoring and early warning
Improves planning and mitigation

8 Likewise, planning and mitigation
strategies should include monitoring and
early warning

5 Find ways to improve the dialog between [T0
climate scientists and producers



Michael Hayes

National Drought Mitigation Center
mhayes2@unl.edu
http://drought.unl.edu

Photo: Nicole Wall, NDMC, Platte River, August 2012



