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Rapid development of drought between May
and August in 2012 and 2017
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What impact did Land-Atmosphere interactions play in the rapid
development of drought?




The LoCo process chain

*The complexity of land-atmosphere (L-A) interactions can be synthesized into
simple processes chain of Local L-A Coupling (‘LoCo’):
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ently challenging and complex. One reason s that
L-A interaction research has proceeded “in reverse”
compared 10 most sclence. Typically in Earth system
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Development of extreme events are impacted by

Land-Atmosphere Coupling
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While land-atmosphere coupling plays a role in these
events, consistent large scale forcing is also necessary



The CTP-HI and SM are used to classify these
coupling regimes
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Based on the work of Findell and
Eltahir (JHM, 2003).

Once the CTP-HI space is classified,
only CTP-HI is needed for daily
classification



The strength of the coupling events are

quantified by the CDI
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Using reanalysis data we can look at the LoCo coupling chain
and the CDI for the 2012 and 2017 droughts.
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Coupling Process Chain for 2012 CFSR
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Coupling Process Chain for 2017 CFSR

2017 - High Plains (South Dakota, North Dakota, Montana)

Boundary Layer Height

1500
E
I
510001
500 |
1 2 3 4 5 6 7 8 9 10 11 12
Month

Evaporative Fraction

0.2

0.6

0.4

6 7 8 9 10 11 12

Month

5

0.40 1

0.35

N —

0.20 1

SM [-]

0.25

LCL Deficit

250
<200 —— Clim (2003-2017) — 2017
o
< 150
e
§100-v4
50
TR e ST ONE Precipitation
CDI 4
E
051 zm
o
a:o.o- 1 2 3 4 5 6 7 8 9 10 11 12
o Month
-05 I
1 2 3 4 5 6 7 8 9 10 11 12 2-m Temperature
Month

Soil Moisture

4-/

6 7 8 9 10 11 12

Month

1 2 3 4 5

300
290 |
¥ 2801
S

N 270+
260 |

1 2 3 4 5 6 7 8 9 10 11 12
Month



Coupling Process Chain for 2017 MERRAZ2

2017 - High Plains (South Dakota, North Dakota, Montana)
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Satellite CDI provides a needed observation of

land-atmosphere coupling

NASA EOS AQUA Satellite Atmospheric Infrared Sounder (AIRS) V6 -L3
Atmospheric T, Q (12 levels), 2003 - Present
CTP - Convective Triggering Potential
(Atmospheric Stability)
HI — Humidity Index (Atmospheric
Moisture)
Advanced Microwave Scanning

“ Radiometer-Earth (AMSR-E), 2003-2011
: SM - Soil Moisture

Monthly CDI 2003-2015 (May - Sep Only)
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The CDI for the 2012 and 2017 droughts
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How has the coupling changed (1980-2017)?
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Summary and Conclusions:
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* The 2017 and 2012 Droughts show different L-A Feedbacks from
reanalysis data that is captured by the CDI.

 The dry down in the reanalysis plays an important role in the L-A
feedbacks during a flash drought.

 More work needs to be done to understand the differences in
coupling between reanalysis and satellite




Coupling Process Chain for 2012 MERRAZ2

2012 - Low Plains (lllinois, Missouri, lowa, Nebraska, Kansas, Oklahoma, Arkansas)
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How has the coupling changed (1980-2017)?
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