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The Evaporative Demand Drought Index (EDDI):
an emerging droughmonitoring & early warning tool
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Current conditions
March 28, 2017
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New approach to drought 7= evepananspraton
Treatment Of demand Side ¢ = moisture availability proxy

T = air temperature
g = specific humidity
R, =downwellingSW
U, = 2m wind speed

Drought = imbalance &upplyto, anddemandfor, moisture at land surface.

Water-balance:
Drought ~f(Prc

ET~f(,
Traditionally: ( I‘EO)
Drought ~f(Prc@ E ~f(T) - e.g., Thornthwaite Hamon
Hargreaves, PDSI

Butmore physicalk, formulationsare available

E ~f(T, g, R, U,) - e.9., PenmaiMonteith
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What is Evaporative Demand? ET= actual evapotranspiration

E = evaporativedemand
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AEToccurring given an unlimited ,,um,,h,

moisture supply

0 ReferenceET
o Potential9 ¢ o6 at 9¢ €0
o Panevaporation

AThere are good estimates and
bad estimates:

Aphysically based
Atemperaturebased

Physically-based ET, contains valuable information related to drought dynamics

Cooperative Institute for Research in Environmental Sciences

UNIVERSITY OF COLORADO BOULDER and NOAA %



Why Evaporative Demand? ET= actual evapotranspiration

E = evaporativedemand

In supplylimited
or dry hydroclimates
ETdrivesk,

E isdemandfor
. ETin atmosphere
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ETis supplyof
surface moisture <
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In energylimited
or wet hydroclimates
ETisdriven byE,

(Bouchef IAHS 1963)
(Hobbins et al. GRL 2004
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How do we calculate EDDI?

E, (referenceET) ¢ Midwest US
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How do we calculate EDDI?

EDA4: 2.054, or > 98%ll

EW4:-2.054, or < 2%il¢
EW3:-1.645, or < 5%ile

EW2:-1.282, or < 10%ile

ED3: 1.645, or > 95%il

ED2: 1.282, or > 90%ile
1
ED1: 0.841, or > 80%ile

|
EWO0:-0.524, < 30%ile| EDO: 0.524, > 70%ile

e ' ™

EW1:-0.841, or < 20%ile

wetter than normal O drier than normal

(Hobbinset al., JHM2016)
EDDI <0 EDDI>0 (McEvoyet al., JHM2016)
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What does EDDI offer? USDMe= United States Drought Monitor
A multi-scalar drought estimator
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2012 Midwest Flash Drought
Leading indicatiof drought USDM 2-week EDDI

2-week EDDI captures
severe drought conditions
~2 monthsbefore USDM
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