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MONITORING THE HvDROLOGICAL CYCLE

Water ;How many, where, and until when?

snow

precipitation A 4
snowbreak

glaciar
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interception

infiltration

aquifer
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How we do it?

Data

Meteo Sml

(Hydrolélsaﬂ

etation, MOD
g o
Ph otography...
Which temperature? How much water is infiltrated? How much is going to rain?
How much is raining? How much water the ecosystem How drought is affecting
How is the vegetation growing? is using? vegetation?
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CLECTROMAGNETIC P EL T RUM
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to the clouds, soil humidity
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Image courlesy of Singh ef al. 2015
(Credive Compons Licente) Image courfesy of Cheng ef aL., 2014 (Creative Commons License.
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Temperature (OCIannual) > 60 yr historical data

CMIPS model comparisons for different RCPs compared to HadCRUTA4.6 (2018)
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Precipitation (mmjyear)
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Blooming cond
From the 1st January

Implications...vegetation

Temporal evolution of blooming
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WHAT aré we DOING v stvannal

Projected Temperature Change

ST 19863068 mean ')
PRECISION MANAGEMENT CLIMATIC CHANGE R.sz 2o I?C CC scenarios, 2014
PLAN 4 AIR TEMPERATURE T
(FARM AND BASIN) 0 EXTREME EVENTS ~

{ PRECIPITATION

MANAGEMENT PRACTICES

@ REGENERATION
%ﬁ GRASS COMMUNITY
LIVESTOCK DENSITY
LIVESTOCK MOBILITY
FERTILIZATION
INTENSIFICATION
CLEARING

CH.

CH: N.O"

E.G. EXPERIMENTAL SITE STA LOILE



What is happening?




(:AN 0 PY I[M P[RAIURE Johnston et al., 2021 and 2022

HTGHLIGHTS

e Field-based thermal remote sensing
can resolve vertical tfree crown
temperatures.

e In a woodland savanna,

canopy tops are cooler So- 4 .
than canopy bottoms at o T Ak | g 2a 0 grass
H g |i° w S
midday. L. W 8 g-
§| A e [ e o°
. . % £ [ mmesesonons S
e Satellite (ECOSTRESS) and field-based g , / g -
(thermal camera) measurements agree =1 g :/L-—:é"// 8 N
OT nlghT T e e gw— i g ,
) » ' . T w o S - T | | T |
. FLIR-based temperature (°C) Incoming SW radiation (Wim) @ o o o o o o
e During the day, ECOSTRESS and L= S 3 &8 & & §

camera temperatures diverge
considerably.
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related to light than to crown thermal £ w - | il '| Ew g
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o 8 K]
S | (S 2
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SPECTRAL RESPONSE

Carpintero 2020a0,b, Andreu et al., 2018a

Differential spectral response of oak trees influenced the estimation ET.
Assumption of non-variability of the spectral properties of the holm oak throughout the year for

modeling.

Consider the influence of the dead grass in the ecosystem.
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TERRESTRIAL PROTOGRAPHY

- Sierra de Cardena y 24/12/2017
g Montoro Natural Park
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Santa Clotilde experimental site:
- Terrestrial cameras
- Meteorological station




TERRESTRIAL PHOTOGRAPRY: HOLM OAK
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TERRESTRLAL PHOTOGRAPHY: PASTURE
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WATER & BIOMASS MODELING

Pase | Surface P
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€D Juta, [Surface thermal data (TIR)
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Y. Pei et al. 2022.
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WAT R > DIFFERENT MODELS AND RESOLUTIONS
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WA.‘. [ R [N [RGY BAlAN[[ Burchard-Levine 2022, Andreu et al., 2018b.

How the architecture of the vegetation affects the model parameterization?

Monitoring water use in Andalusian dehesa.
Developing a 3-source model (free, grass, soil) validated in semiarid savannas worldwide.
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Gonzalez-Dugo et al., 2020
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HANDBOOK -

SAVANNA TOOL

MONITORNG OF SOUTH AFRICAN

SAVANNA'SWATER USE & STRESS
USING EARTH OBSERVATION

TIGER PROJECT

Savannas are among Africa’s most productive multifunctional landscape -
supporting wildlife, livestock, crops and livelihoods - but experiencing frequent
droughts, aggravated by climate change and other human-induced changes.To
maintain ecosystem productivity without reaching the tipping points, while ensuring
food securitfy, we should rely on an integrated management and monitoring of
resources. The aim of this project is to map African savannas water
use (evapotranspiration-ET) and water stress using Earth
Observation data, to support decision-making at different scales (from local
to regional), using as a pilot experience South Africa. The modeling framework
was tested during 2010 -2012 with AATSR (thermal data) & SPOT 4/5 (visible and

NIR data) satellites and will be next applied with Sentinel 2 & 3 from 2015 to
present.
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WAT R > DIFFERENT MODELS AND RESOLUTIONS

Contents lists available at ScienceDirect

Physics and Chemistry of the Earth

ELSEVIER journal homepage: www .elsevier.com/locate/pce

Remote sensing of water use and water stress in the African savanna
ecosystem at local scale — Development and validation of a monitoring tool

Ana Andreu™™®", Timothy Dube, Hector Nieto’, Azwitamisi E. Mudau’,
Maria P. Gonzalez-Dugo®, Radoslaw Guzinski', Stephan Hiilsmann®

Model: Kc - FAO56
EO data: VIS/NIR in [m] Ke = Ke + Koo * Ks Lo

Product: ET standard e - Evaporative coefficient, f (Precipitation)
ETsress S
A
14 ETrear tm MAPS EDDY ,TOWER
J /‘\ ET = (Kc [m]) ETyASCE 0
Kc 4
14
H *ETo =
03

(1/4)

Model: TSEB Trao () = [fc(@Tc* + (1-fc(@)Ts%)]

EO data: TIR in [km]

Product: Stress Index (ESI) Rn
Trao

ActuaL ET
ESI (Ks) = e
Portentiat ET
(e.g April 2010)
H
4 Y N <3 ) ey,
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NEXUS i ECOSYSTEM CHANGINGH! ; ETs SR { o}
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EGETATION erooucrion..inv e face of DROUGHT
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VEGETATION rrooucrion.i e race of DROUGHT
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