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(Non)Stationarity & Variability

(a) Stationary (b) Nonstationary
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Need to consider nonstationarity in the forms
of a trend (wetting/drying) and variability

Drought dynamics respond to all forms of non-
stationarity, not just the trend




Changing Variability — Heavy Precipitation
Observed Changes in the Frequency and Severity of Heavy Precipitation Events

a) Total precipitation on b) Five-year maximum c) Annual maximum

heaviest 1% of days daily precipitation daily precipitation

g N s e

DQ ; De
D @ '

Change (%)

0O 10 20 30 40
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Observed increase in heavy precipitation frequency in most US regions




Surface & Subsurface Response to More Intense Rainfall
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Surface & Subsurface Response to More Intense Rainfall
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More intense rainfall can

induce higher runoff ratio
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Precipitation Variability in Practice

2022 Summer Accumulated Precipitation — St. Louis, MO

25

6th wettest summer in St. Louis
66% of total in just 2 days

Precipitation (inches)

Jun 4 Jun 11 Jun 18 Jun 25 Jul 2 Jul 9 Jul 16 Jul 23 Jul 30 Aug 6 Aug 13 Aug 20 Aug 27

® 2022 accumulation - Normal



Changing Variability — Heavy Precipitation
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Present & Future Challenges

OPERATIONAL MONITORING AND
ASSESSMENT

U.S. Drought Monitor May 7, 2024

(Released Thursday, May. 9, 2024)

Lower Mississippi RFC Vlid 8 am, EDT

Drought Conditions (Percent Area)

None (D0-D4 [D1-D4 | D2-D4 ecZely

Curmrent 7969 (2031 (718 | 018 | 0.00 | 000

Last Week

04.30-2024 76.58 (2342 | 813 [ 018 | 0.00 | 0.00

3MonthsAgo | 4g 05 | 5309 | 2545 | 1672 | 253 | 0e9
02-06-2024
Start of
Calendar Year | 310 | 690 | 8326 | 5560 | 3685 | 1213
01-02-2024
Start of
Watervear | 2667 | 7313 5011 | 3894 2077 | 1754
03-26-2023

One YearAgo | g7 | 174 | 162 | 000 | 000 | 000
05-08-2023

Intensity:

l:INUHE |:|D2 Severe Drought
I:| DO Abnormally Dry - D3 Extreme Drought
[] D1 Moderate Drought [Jlll D4 Exceptional Drought

The Drought Monitor focuses on broad-scale condtions.
Local conditions may vary. For more information on the
Drought Monitor, go to htips.//droughtrmonitor. unl. edufAbout aspx

Author:
Curtis Riganti
National Drought Mitigation Center

droughtmonitor.unl.edu

How do we consider precipitation in
drought monitoring and assessment?
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How do we understand and predict
drought dynamics with increasingly intense
precipitation?




Considering Precipitation Effectiveness

The usefulness of precipitation within a system (Parker et al. 2023)
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Prairie Research
Institute

UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN
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Considering Precipitation Effectiveness

Assessing precipitation effectiveness and
agricultural drought in the Midwest
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- “Any advances toward a deeper understanding and
quantlflcatlon of precipitation effectiveness will lead
— to a robust drought monitoring paradigm that could
= more effectlvely anticipate and assess condltlons
,; and uItImater help build a more drought- resment
’"' ';,' e future for communitles all across the natlon z
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