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Drought assessment and monitoring
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rainfall data recorded in meteorological/ hydrological networks
insufficient data coverage

represent local dynamics
Limited (?) duration (~40 years)

remote sensing data

global coverage;
independent estimation from space
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@ LSASAF Drought assessment and monitoring

Drought Indices

Several indices have been developed to assess intensity, frequency, duration and surface extent of
droughts
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Sivakumar et al. (2010): Agricultural Drought Indices, WMO
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the area. See details in Vicente-Serrano et al. (2012) Dryness is accelerating degradation of vulnerable shrublands in
semiarid Mediterranean environments. Ecological Monographs, 82, 407-428.

The Standardised Precipitation-Evapotranspiration Index

The SPEI is a multiscalar drought index based on climatic data. It can be used for determining the onset, duration and magnitude
of drought conditions with respect to normal conditions in a variety of natural and managed systems such as crops, ecosystems,

|P M A rivers, water resources, etc. hitps://spei.csicies/.
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NDVI and SPEI (global)
maximum correlations between SPElI and GIMMS-NDVI for the period 1981-2006

... and correspondent time-scales

Vicente-Serrano et al (2013), PNAS
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Maximum grid pointcorrelations NDVI/SPEI

NDVI and SPEI (p<0.05)

(Mediterranean Region)
1981-2006
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Gouveia et al (2017, Global and Planetary Change)
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NDVI and SPEI
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VHI and SPEI

_ _ 1981-2009
(Mediterranean Region)

VHI = «VCI + (1 — a)TCI,

a=0.5
(Kogan, 1997, 2001)
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@ LSASAF Application of LST CDRs for drought monitoring
Significant correlations in semiarid and dry sub-humid regions,
VHI and SPEI Vegetation health is more (less) determined by drought in semiarid
(Mediterranean Region) (humid) regions
1981-2009 (exception: humid northern Iberia and some mountainous region)
Pearson's Linear Correlation Coefficient SPEI Time-scale
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VHI and SPEI (Mediterranean Region)
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VHI and SPEI . HEEw T
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The relative contribution of VCI and TCI depends mostly on G‘a#\a@; .—,a<°°“°; c@@““é; eéqo‘es‘]‘“‘

vegetation cover: VCI more relevant in water dependent semiarid o " . .

regions and TCl in solar radiation dependent humid regions. Distribution of a (top) for the different aridity classes and

_ _ _ (bottom left) for the IGBP classes of landcover.
The corresponding weights to VHI are not necessarily equal.
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Application of LST CDRs

VHI and SPEI
(MSG Disk)

Parameter a estimated by
iterative maximization of
Vegetation Health Index (VHI) and
Standardized Precipitation-
Evapotranspiration Index (SPEI),
and respective SPEl time-scale
(bottom) for which VHI and SPEI
have the largest correlation.

Bento et al (2019b)
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Applicatio

VHI and SPEI
(MSG Disk)

Scatter plots (left) and histograms
of differences (right) resulting
from the comparison of
parameter a estimated with TCI.
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VHI and SPElI (MSG Disk)

VHI

Time-series of VHI for two regions located on Iberia and Morocco
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Larger differences occur in years characterised by known droughts in the region!

A comparison between the traditional VHI and the VHI¢pg, .04 PY @ssessing the capability of capturing a
ﬁ\ |PMA drought event as identified by SPEImmm) \/H|.. . represents better the drought episodes.
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Stratification of the contributions

VHI and SPEI (global)

Koppen-Geiger Climate Classification
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VHI and SPEI (global)
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VHI and SPEI (global)
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dossibility of gather LST CDRs
>30 years of satellite remote sensing data

|

Assessing vegetation health ¢ Applications using LST CDRs

VHI is traditionally estimated with equal weights to VCI and TCI

!

\%h LST and NDVI CDRs and SPEI drought index new VCI/TCI weights are assessed

|

A new NRT satellite product to monitor drought events is possible: VHIaop !

> IEMA
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Thank you!

Questions?
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