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How well do the public and
resource managers
understand the increasing
aridity phenomenon in
contributing to megadrought?



How well do ranchers and
rangeland managers
understand the increasing
aridity phenomenon in
contributing to megadrought?



ARIDIFICATION: long-term average water supply
(precipitation) compared to long-term average
water demand (evapotranspiration)



DROUGHT: short-term, discrete dry periods



Project Objectives

Determine changes in aridity over time across
watersheds in the SW U.S.

Assess ranchers and resource managers’
perceptions and experiences of aridification in the
SW U.S.

Design an interactive map to report our findings
and analyses
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4 Literature search in Scopus & A

ScienceDirect
:>£994 papers }

Search terms in title, abstract, or
\_ keywords for articles from 2014 - 2024 J

{Inside geographic scope: 95 papers }

{Water scarcity: 58 papers 1

{Long term drying: 43 papers 1

{Ranching, rangelands, or grazing: 17 papers 1

{ Primary research: 16 papers 1
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From each paper, we extracted:

Terms used for drying

Provided definition of aridification
Ecological impacts of drying
Sociological impacts

Adaptive management strategies
Other results and identified
research/communication gaps



climate change ......oo
multiyear drought increasing aridity

d drying climate longer and more severe drought

water availability ry prolonged drought

S eve re drought
warming

= aridification
megadrought



How did terminology used vary over time?
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Ecological impacts of aridification

Decline in
water
availability

Decreased
Water

Supply

Declinein
groundwater
recharge

Decreased
Grazing
Capacity

Increased
Natural o

Hazards temperature

Nonlinear
effectsto soil,
vegetation,
and the system
as a whole




Societal impacts of aridification

Climate change

policies impose

restrictions on
ranchers

Economic
hardship

Economic
challenges to
keep
operations

Threatened
livelihoods
of ranchers

Impacts
Tourism

Health
risks

Perceptions
on climate
change

Community
losses




Adaptive management Themes between strategies

investment in resources

diversifying income streams
community/government involvement

altered grazing regime

0 2 4 6
Number of strategies



] When are the reported adaptive
Adaptlve management management actions likely to yield

results?

Within a grazing season

Later

0 5 10
Number of strategies



Takeaways - Literature Review

e Lack of consensus on terminology
o Clear need for relevant research to be
compiled into accessible media

e Studies don’t focus on/specifically
target long term impacts

o But, managers are investing in

longer-term adaptive strategies

e Next step: clarify the spatial
distribution of these studies




Part Il: The Map




Aridification - long term trend of decreasing water supply
Need to look at regional shifts in Precipitation and

Higher ¢ = more water
Lower ¢ = less water

Can be calculated over many time scales, including seasonally.

Intuitive system where users decide how to examine shifts on long time scales
(100 years)
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.n:.:. ‘gtw %

.ﬁf

3

43

Climate Research Unit Time Series:
(CRU-TS v4.05)
e Weather data from across the world
interpolated to create a raster.
e Includes PET,P, & T
Cell size of 0.5 degrees lat/long
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calculated by averaging monthly values trom the prior year October to the selected year October.
Thus the year 1902 represents the mean PET from October 1901-October 1902.

To use this map, select the area of interest, input the years of interest, and click the DisplayAridity
Trend Button to generate the map. Please note that it may take a few seconds for the map to
load.You can use the layers option on the right side of the screen to also display your selected
years individually and can use the Opacity slider to change layer transparency.If you want to
regenerate the map, press the Reset Map Button and repeat the above steps.
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Example output: Upper Colorado River (HU14) shows

signs of long term aridification
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Example output: Upper Colorado River (HU14) shows

signs of long term aridification

Higher water demand
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Example output: Upper Colorado River (HU14) shows

signs of long term aridification

Upper Colorado River Basin PET
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Map Creation - Displaying Potential Evapotranspiration

Focus area = Colorado River Watershed
Focus years = 2020-2023_
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Map Creation - Low points in aridity

Compare low aridity values in WBD 14 (Colorado River Watershed)

1930 - aridity = 0.261

Site Aridity and Linear Fit
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Map Creation - Low points in aridity

Compare low aridity values in WBD 14

2020 - aridity = 0.317
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Bringing the two together
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Remaining questions

How do we incorporate the results of the lit review into the GUI?

What are the improvements we can make to the GUI that will make the tool more
relevant and widely utilized?



