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M O t i V a.t i O n = Reue Jiircher Jeitung

Rekord-Dirre im Sommer 2015 in Ein Ende der Diirre ist nicht
Mitteleuropa absehbar

02.09.2016 | Zukunfisblog In weiten Teilen Mitteleuropas herrscht nach

Von: Dr.René Orth, ETH Zirich | 1 Kommentar

. ) o wie vor ein ausgepragtes
Wahrend das Wetter in der Schweiz in diesem Sommer eher durch

heftige Unwetter von sich reden macht, war der Sommer letzten Niederschlagsdefizit. Wie lange solche
Jahres von einer markanten Dirre gepragt. Das schleichend wach- T ki iod im Ext fall d r
sende Niederschlagsdefizit brachte der Schweiz 2015 beinahe me- rockenperioden im Extremia auern
diterranes Klima, aber auch wirtschaftliche Schaden. kénnen, lasst sich mit den heutigen

Wettermodellen noch nicht treffsicher

vorhersagen.

Hitze und Trockenheit
im Sommer 2018

Sven Titz
24.11.2018, 05.30 Uhr

Auswirkungen auf Mensch und Umwelt

y 4 S S
s Flussbett in den bayerischen Alpen, Deutschland. (Bild: Colourbox)
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Fachbericht MeteoSchweiz Nr. 272

Hitze und Trockenheit im Sommerhalbjahr 2018 —
eine klimatologische Ubersicht
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@  Summer Droughts in Switzerland

TOP 5 since 1981
G ) O O O
2018 2003 2020 2015 201

Changes 1981-2020

Precipitation Temperature Evapotranspiration Soil Moisture
‘ : 4 M

77 Dl

—066 mm +2,2 °C ~ +060 mm

=11 %) (+11 %)

Scherrer et al. (2022)
https://doi.org/10.1088/2515-7620/ac4fb9

© Anke Tetzlaff SALGEE, November 2024



oSummer Droughts in Switzerland since
1981

drought
summers
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-+ Swiss Drought Program

The Federal Office of Meteorology and
Climatology MeteoSwiss, the Federal
Office for the Environment FOEN and
the Federal Office of Topography
swisstopo are jointly developing a
national drought monitoring and
warning platform until 2027.
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Soil water deficit (mm)
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CM SAF & LSA SAF Products for
Drought Monitoring



EUMETSAT EUMETSAT

© Land Flux CDR 1983-2020 ¢ cMSAF @ LSASAF

of the entire

Surface Radiation Budget
and Surface Fluxes:

Cloud Fraction

Surface Radiation Budget
iIncluding single components
Land Surface Temperature
Latent and sensible heat

id Space Administration @

earth's energy budget

The Earth’s energy budget describes the
various kinds and amounts of energy that
enter and leave the Earth system. It includes

reflected by . both radiative components (light and heat),
clouds & reflected by total outgoing that can be measured by CERES, and other
y 3 atmosphere surface infrared radiation components like conduction, convection,
incoming 77.0 229 239.9 and evaporation which also transport heat

from Earth’s surface. On average, and over
the long term, there is a balance at the top
of the atmosphere. The amount of energy
coming in (from the sun) is the same as the
amount going out (from reflection of sunlight
and from emission of infrared radiation).

solar radiation
340.4

total reflected

e—— atmospheric
solar radiation

. window
emitted by ——e 40.1 latent heat
z;gogsphere (change of state)

emitted by
clouds
4 20a

absorbed by emitted by
= surface surface
163.3 398.2

" net absorbed 3 ; 7 evapotranspiration
0.6 :

All valuel ixes in War? Loeb et al, J. Clim. 2009
sed on ten years of data Trenborth of al, BAMS, 2009

WWW.nasa.gov NP-2010-05-265-LaRC

Extention of LSA SAF real-time products into the past.




@ MeteoSwiss Operational Processing

CM SAF GeoSATCIlim  Every day at 6:00 am we generate hourly
. u . data for the previous day for Switzerland

using the CM SAF software GeoSatClim
«<|CDR».

GeoSatClim was also used to calculate
hourly, daily and monthly climatologies
covering the period 1991 to 2020 «CDR».

For our climate services we need both

CDR and’ICDR:*
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Land Surface Temperature since 1983

CMSAF LST versus 2m Air Temperature

MM MAVA

1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017
Time

LST (K)
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CMSAF LST versus 2m Air Temperature Anomaly
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© LST trends versus air temperature

CMSAF LST versus 2m Air Temperature Anomaly

o Trend T2m (1991-2020): 0.37* K/dec, trend CM SAF LST (1991-2020): 0.34* K/dec
¥ A
= AN g s A
N v | |
New WMO climate reference period

)

LST
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Time

Temperature trends calculated from CM SAF LSTs for Europe are with 0.34
K/decade almost identical to trends obtained from homoginized air temperature
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How to integrate satellite data for
the national drought monitoring?



© Satellite-Based Drought Indices

behsasecns

H SAF ASCAT NOAA AVHRR CM SAF land LSA SAF Meteosat
surface soil vegetation surface evapotranspiration
moisture product products temperature products

o . Climatological Drought Monitoring in Switzerland Using EUMETSAT SAF

Satellite Data T ow
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O

Integration of satellite products

Weather data
& forecasts

SEICIHNG
products

Drought monitoring and warning system
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Synergies: Seamless prediction

Historical weather data Weather forecast

Monthly Precipitation Anomaly (%) Feb 2023 (Ref. 1891=2020)
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© Synergies

Historical weather data Weather forecast

Drought indices (e.g. SPI, SPEI,

Warning?
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Bl Extremely wet (above 2.0)
B severely wet (1.5 to 2.0)
| Moderately wet (1.0 to 1.5)
Mildly wet (0.0 to 1.0)
Mildly dry (-1.0 to 0.0)
I Moderately dry (-1.5 to -1.0)
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© User Requirements

Maize Anomalies (tHa)

I
SPI-3

Impact forecast

* Impact mapping
° H|gh resolu'“on no drought impact

S . . drought affected crops, yield loss up to 10%
Py ni’,b . qF qp
P Cﬁmate S!gﬂal baCk t'o 1991 -« ® moderate drought damage, yield loss 10 - 30 % & o
= ot PP & & od N
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T A WISS. ~ . Czech drought monitor Y.
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A =1 414 (an | +
n o, r'JS i r'JS L dh dhdbdhdh  dhdh  dhdhdh  dhdh  db '.rJLa dy dhdh &b dhdh b dh  dhdbdbdh JLH‘ Jr_} ©rAFJkg3 FJetzla fﬂSA{;@‘ELE, l'\'J;pvem be I’H,QOZZL} A L db

s 1 U s

NDWI change from 2017 to 2019 (%)



© Vegetation Heat Index

VCI

VHI

TClI
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Climatological Drought Monitoring in Switzerland Using EUMETSAT SAF

Satellite Data

by Annkatrin Rassl T, Dominik Michel 2, Martin Hirschi 2
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200

Vegetation Heat Index

2003 + 2018 -

-300- accumulated* daily
climatic water balance (sta, *starting April 1)
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Climatological Drought Monitoring in Switzerland Using EUMETSAT SAF
Satellite Data
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New Climate Service on Drought using the CM SAF

Land Surface Temperature CDR
High Resolution Climate Data back to 1991

Sentinel-2 Vegetation NDVI Meteosat Land Surface Temperature

MeteoSwiss «CM SAF» ICDR

NDVI — NDVI ; T -
current Ref,mm % 100% TCI — Ref,max current X 100%

NDVIRef,max - NDVIRef.min TRef,max - TRef,min

\ / CM SAF CDR

VHI = aVCI + (1 — a)TCI,where a = 0.5

VCI =

20



New Climate Service on Drought using Land Surface
Temperature CDR

Sentinel vegetation data

c Schweizerische Eidgenossenschaft Bundesamt fir Landestopografie swisstopo Federal Department of Home Affairs FDHA

Confedération suisse Federal Office of Meteorology and Climatology MeteoSwiss

Confederazione Svizzera
} 21
Confederaziun svizra



U Example: Forest Canton Zug

B Extrem gestresst
I Sehr gestresst

Gestresst
Leicht gestresst

J Normal
M Gut
I Exzellent
Keine Daten

22



U Example 21.09.2024

Schweizerische Eidgenossenschaft Problem melden Mehr Informationen Hiffe DE FR IT EN RM
U Confédération suisse

Confederazione Svizzera Q ‘ |Suche nach Adressen, Parzellen oder Karten
Confederaziun svizra

In Zusammenarbeit mit den Kantonen

b Teilen

» Zeichnen & Messen auf der Karte

P Erweiterte Werkzeuge

P Geokatalog Thema wechseln

w Dargestelite Karten

@
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©
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(<] swissEO VHI
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&

4 Meni schliessen
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Impact mapping
High resolution
Climate signal back to 1991
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Summary

* Drought events are well depicted in combined CM SAF & LSA SAF land
surface temperature and Sentinel vegetation products

« Combining satellites and weather models for drought monitoring:

Satellite observations: high-resolution monitoring & closer to the
impacts

Weather models: generic & low-resolution but ability to make
forecasts

* New climate service for drought monitoring:
https://www.swisstopo.admin.ch/de/satellitenbilder-swisseo-vhi

SAF satellite products can well complement the station-based
indicators for drought monitoring in Switzerland with spatial
information. ®

© Anke Tetzlaff SALGEE, November 2024
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Thank you.

Contact: anke.tetzlaff@meteoswiss.ch
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