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Data sets from UCLA

» Data period: 1916-2013
* Interval: Pentads (5-day means)

* Four variables: T_.., P (from observed
stations), ET and total SM (reconstructed
from land models: Noah, Catchment, SAC

and VIC. Ensemble means are used)




What is flash drought?

Heat waves
meet
Dryness

Damages to crops are in the SBillions
Two kinds of flash droughts:

* Heat wave flash drought

* Precipitation Deficit flash drought
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Heat wave flash drought

Frequency of occurrence

45N

4-5% max

40N -

A5H -

0N

25N

120W  110W  100W  DOW  SOW TOW

1

Definition
High temperature == Tair> 1 standard dev
ET increases (anomaly >0.)
SM decreases— to 40% or lower




Heat wave flash
drought
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Heat wave flash droughts

* Occur over the North Central and the Pacific
Northwest over the vegetation dense areas

e Start from High temperature=> increase of ET
anomalies=> decreases of SM

* P deficits start before the occurrence of heat
wave flash drought to drive down SM to create
favorable conditions for drought to occur

* P plays an indirect but important role
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P deficit flash droughts
Different from the heat wave flash droughts

* It starts from the lack of precipitation (P)
* P deficits = > decreases of SM

* =>decreases of ET

* => balanced by increases of sensible heat
* =>increases of Temperature

e This kind of flash drought also has High temperature and lack
of SM anomalies

* ltis initialized by the P deficit
* We call it
P deficit flash drought




Areas where ET and SM
Interact

Hyﬂrudlmltnlnnlr.ﬂ“ Haﬂm {based on observed P, T)

Koster et al. 2009




Physical mechanisms for P deficit flash

drought
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P deficit flash drought

a) P deficit flash drr;wught
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P SM ET Tair
At lag -2 P def|C|ts appear at Iag -2, SM negatlve and ET starts to decrease
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Comparison between heat wave and P deficit flash

droughts
Features Heat wave flash drought P deficit flash drought
Forcing Temperature driven P deficit driven
Conditions
Temperature above 1SD above 1SD
Soil moisture below 40% below 40%
Precipitation below normal before onset below normal before onset
reaches a min during onset
ET anomalies positive negative
Locations of North Central and Great Plains and southern
Max occurrence the Pacific Northwest states
Max FOC 4-5% 8-9%
Persistence 1 pentad 1pentad
Trends decreasing over the increasing over the { 15 J

North Central Southwest




Persistence 1-2 pentads

Heat wave flash drought
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trends

* Do heat wave or P deficit flash droughts have trends?

* |f so, do the trends related to trends of forcing such as P
orT,?

* We use the Mann-Kendall test to detect trends and
assess the statistical significance.




Example of trends
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Heat wave drought Annual events
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Trends in P deficit flash drought events
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conclusions

There are two types of flash droughts

1. Heat wave flash drought

* Occurs in the North Central and the Pacific Northwest
* Max frequency of occurrence is 4-5%

* Temperature driven

* High temp=> increasing ET=> decreasing SM

2. P deficit flash drought

* Occur over the Great Plains and southern states with a
maximum over Texas

* Max frequency of occurrence is 8-10%

Precipitation driven ( 2 J
* P deficits=> Decreasing SM=> decreasing ET => Temp drops
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