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Background: climate warming + drought = hotter drought
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Background: Vegetation’'s response to future drought

Drought stress|

Drought stress?
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kground: continued global greening?
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Q1: What are the impacts of hotter droughts on
different vegetation ecosystems?
Q2: What are the main drivers for different response

of vegetation to drought?




Case study: Mediterranean Climate, California
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Latitudinal difference of vegetation’s response to drought in CA
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Climate warming

NDVI trends and sensitivity to drought Iy
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Large fire probability

Climate change increases vegetation degradation
and wildfire risk in CA
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Diverse urban vegetation response in hotter droughts
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Vegetation’s cooling
effect change in
hotter drought

» Cooling effect:

shrub > tree > grass
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Comparisons between NDVI & heatwave

change in drought
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Positive feedback of vegetation-water-
heatwaves in cities
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Case study: Qilian Mountains (QLMs), NW China
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Development of an NDVI downscaling algorithm
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Spatial variability of vegetation’s
sensitivity to drought
* High sensitivity to drought
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Varied vegetation’'s response to drought along elevations
Sensitivity to drought Trends of sensitivity to drought
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PDSI
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 The ecosystems Iin lower-elevated and warmer areas dominated by

moisture-limited vegetation were relatively more sensitive to hotter drought;

 The ecosystems in higher-elevated and colder areas dominated by heat-

limited vegetation were relatively insensitive to hotter drought;

 The warming climate has led to an increased sensitivity of many vegetation

communities to drought;

 The response of urban vegetation to hotter drought is largely driven by
differences in irrigation water use and the underlying socioeconomic factors,

leading to increased environmental injustice.
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Downscaling algorithm

Key equations

2001-2018:
NDVIH,x,y,t = NDVIH,x,y,bl X (1+ Kx,y,t X RCVx,y,m) T €4yt
1982-2000:

NDVIH,x,y,t = NDVIH,x,y,bl X (1 + Kx,y,t X RCVx,y,m X RCVx,y,n) + € x,y,t

in which, NDVIy  , +is the downscaled high-resolution NDVI, NDVIy s, piis

the monthly median MODIS NDVI during the baseline period of 2001~2018,
€ x,y,¢ 18 random error.

Coefficient of

7 N Peiatl. A -
10m 250m 1000m

Extraction of spatial information

Revxym = MODIS CV/AVHRR CVyog,

Extraction of temporal information

Kyye= (NDVI,,pt — NDVI, . yp1) / NDVIp o pi

in which, NDVIj . , +is the monthly AVHRR NDVI (1982~2018),
NDVI, x y piis the monthly median AVHRR NDVI during the baseline
period (2001~2018).

in which, MODIS_CV and AVHRR _CVy,,; refer to

pixel-wise coefficients of variation (CVs) of
MODIS and AVHRR NDVI.

Rcvxym = AVHRR_CV,osr /AVHRR_CVyy.,

in which, AVHRR_CV,, and AVHRR_C Vp osz refer

to pixel-wise coefficients of variation (CVs) of
AVHRR NDVI for the two periods of 1982~2000
and 2001~2018.

Ma & Dong* et al., 2022, Remote Sens.




