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< Drought monitoring over the Kruger National Park

Dube, T., Ramaelo, A., Shoko, C., Dominic, M., Gonzalez-Dugo, M. P, Nieto, H., and
Andreu, A.
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http://www.youtube.com/watch?v=3M0cpmRIrlo&t=30
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African semlarid mosaic landscapes.
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African semiarid rangelands are a mosaic of land uses, where - “‘
extensive livestock is the main economic activity. | Q“’E
They are highly controlled by the availability of water. ~
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From A. Andreu. Savanna Tiger Guide. From University of Idaho. Wikimedia Commons



The increase in drought intensity, duration, and frequency,
changes in agricultural practices, and other socioeconomic and
environmental factors precipitate their degradation.




Mapping water consumption and primary production of semiarid mosaic
crop-rangelands at the optfimal spatiotemporal scales, setting up an

open-source cloud framework fo monitor these processes' interaction in
the long term and analyze system tipping points.

1) Which are the optimal spatiotemporal scales when monitoring
semiarid mosaic vegetation cover, actual ET, and biomass?

2) What is the evolution of these variables and their anomalies?

3) What impact drought events have?

4) The implementation of this monitoring framework as an open-source
tool for long term analysis.



Our pilot area is located in the Limpopo region, with great agricultural importance
but subject to periodic droughts, and home of the Kruger National Park.
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How?__\

1. Assessing water consumption and vegetation water stress
1. Adaptation of the Kc-FAO 56 crop-coefficient method (Allen et al., 1998, Carpintero et al., 2020)
2. Two Source Energy Balance model (Kustas and Norman, 1999) & STARFM (Gao et al., 2006)
3. Ratio ET/ETo anomalies
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Remote Data from Sentinel 2 and Sentinel 3 missions. MODIS and Landsat and, if possible ECOSTRESS.
Other input data will be obtained from land cover maps.

We validate with eddy towers and field data.

° 1st TEST: Meteo data from a Skukuza Savanna Fluxnet tower.
e 2nd TEST: Meteo data from ECMWEF ERA5 data.
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Algorithms & DATA for now * in red now tasks

a GitHub - hectornieto/pyISEB -- validated Andrevu et al.,

2019 & ~Burchard et al., 2021.
o MODIS (LSTMODITAT & 8D composite) & Fc (NDVI MODQ13)
o Meteo Skukuza 2015-2018 // ECMWF ERAS Reanalysis
 Kc-FAO56 Matlab --inR
o Test with preliminary Meteo & we need Soil data
d  Sentinel 2 (2016)
o Vegetation Index

d  Modis
d  Sentinel 2
d  Landsat
| -- validation with tower & field campaign

o Relation for savanna grassland & generic crops
o GitHub -Ablazcar & MJOSEMUGO

d  Modis

d  Sentinel 2



https://github.com/hectornieto/pyTSEB
https://github.com/Ablazcar/grasslands/blob/main/NPPa_model
https://github.com/MJOSEMUGO/Modelo_biomasa/blob/main/Script_meteo_epsilon_NPPa.md
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RESULTS) SKUKUZA EDDY FLUX TOWER

During 2015 and 2016, SA savannas were subjected to a severe drought, associated with a
strong El Nino Southern Oscillation (ENSO) event, one of the three most severe on record. El Nino
events have a negative correlation with the precipitation during southern Africa wet season, and
water scarcity conditions prevailed in large parts of southern Africa during 2014-2016.

To avoid gaps for the 2013-2018 period precipitation was obtained from the data reported by
the Skukuza weather station managed by the South Africa Weather Service.

During this period the KNP lost
thousands of wild animals as
insufficient rain resulted in
severe deterioration of the
veld condition.
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RESULTS) SKUKUZA EDDY FLUX TOWER

ET rates followed precipitation rates, although even the years with low precipitation rate can maintain
total ET rates (groundwater).

During e.g., 2004, 2009 or 2017, annual total ET rate was much higher than the usual rates (bloom of
other species?).
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RESULTS) SKUKUZA TSEB
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RESULTS) PRELTMINARY RESULTS WITH 158 AND KC FAD




RESULTS ) SKUKUZATSEB & LUE MODEL
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