Drought Monitoring With The Evaporative Demand Droug
Index

3-month EDDI categories for March 23, 2017

Dan McEvoy

45°N —
N Western Regional Climate Center
35°N ] Desert Research Institute
30°N —

Tenth Biennial U.S. Drought Monito
25°N —

Forum
120|"W 110°W 100°W 90°wW 80°W 70°W
Drought categories Wetness categories

eor [ co [ [T

100% 98% 95%  90% 80% 70%  30% 20% 10% 5% 2% 0%
(EDDI-percentile category breaks: 100% = driest; 0% = wettest)

Generated by NOAA/ESRL/Physical Sciences Division

April 3-5, 2017
K Bar &odge, Keystonesouth Dakota

6 ‘\Si?\ Western Regional ( N AP
‘—6\' o) Climate Centﬁcleq;

. > Providing climate services since 1 California-Nevada Climate Applications Program m
Desert Research Institute ANOAA RISA team




Evaporative Demand Drought Index (EDDI) collaborator

NOAA, Boulder, CO
Mike Hobbins
Andrea Ray
Heather Yocum
Imtiaz Rangwala
CandidaDewes
JoeBarsugli

To Io Do Io Po I»

DRI
A Justin Huntington
A Charles Morton

Western Water Assessment
A Jeff Lukas

NIDIS



Evaporative Demand Background

What is evaporative demandty)?

A Evapotranspiration rate that coul
occur given an unlimited water

supply
A Potential evapotranspiration

A Atmospheric demand

A Referencesvapotranspiration

(ED)

A Often estimated using temperatt
alone, but a physically based
model should beised

PhysicallybasedE, contains valuable information related to drought dynamics



E,as a Drought Indicator

ET, E,, and E, rates

ET, E,, and E, rates

Moisture availability

Moisture availability

onset ofdrought: energy limited regions extendeddrought: water limited regions

A Energy driven: actual evapotranspiration (ET) agaBy in parallel

A Water limited: ET and,f&ary in opposing directions (complementary
relationship)

A Inboth situations E, increases under droughionditions

EDDI represents a standardizggB&sed on the climatology period
Figure credit: Mike Hobbins



Evaporative Demand Drought Index (EDDI)

90 day EDDI ending 2016-09-29

EDDUdata:

A Daily American Society for Civil Engineers

A

Standardized Reference
Evapotranspiration (E)Y

ET,computed from temperature, 0N
humidity, wind speed, and shortwave

radiation

EDDI calculation procedure:

1.

2.

90°W 80°W

Generated by Western Regional Climate Center

Accumulate Ejat desired time scale {(&eeks, 1, 3-, 6-, 9-months, etc.)

Obtain daily EjJprobability distributions (P(x)) using empirical plotting posittor
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| = historical position rank
n= number of observations

Standardize probabilities using the inverse normal approximation (Abramowi
and Stegunl1965), same as SPI (McKee et al. 1993).



Short Time Scale EDDI Applications: Flash Drought

2012 Central U.S. Drought
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USDM from end of each month
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- Precipitation Index)

SPI

A EDDI provides early warniiig April not
[Figure: McEvoy et al. 2016] found in other indicators
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Short Time Scale EDDI Applications: Flash Drought
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A EDDI leads SPI and SSI about 2 weeks or more for the PA dNdc@dés
A For the NY and WI cases, EDDI shows similar signal to SPI and leads SSI

[Figure: McEvoy et al. 2016]



EDDI Extended Time Scale Applications: Hydrologic Drol

A Relationships between EDDI and streamflow

A 6 month EDDI ending in April (N&pr) and 12month Standardized Runoff
Index GRI) endingh September (Oebep

A Potential to improve late summer low flow streamflow predictions

Sacramento River Basin EDDI and SRI
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EDDI Applications: Wildfire

A Relationships between EDDI and fire danger indices
A NOAA funded Sectoral Applications Research Program drameloping a

wildfire component for the NIDIS CA Drought Early Warning System
A 2-years, $295K

California Predictive Service Areas A HOW We” do EDDI and Other drought
Indices correlate to fire danger indices?

A What drought time scales are most
appropriate for monitoring wildfire
conditions?

A Can EDDI provide any early warning abo
developing wildfire conditions?

A Run analysis over each of the 25 CA
Predictive Service Areas




EDDI Applications: Wildfire

Line = R"2

A EDDI correlated with 100Bour fuel moisture (frall000) at each PSA, 192915
A Optimized time scale to maximum correlation

A Lag3 month correlations to seasonal fr000 are strong over most PSAs



