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International

Drought Emergency Plans
SwazilandUNDP, GEF)

Vulnerability Assessments
Thailand (G1Z, BMUB)

Longrange forecast Lower Mekong Bas
(Mekong River Commission, GIZ)

Road Map Cascade Reservoir Operatio
Blue Nile/ Nile
( Nile Basin Initiative, World Bank)

National

Betriebsregelritr > 20Talsperren

Hydrologischéuswertungen

Bewusstsein
Erkenntnis
Idee
(]
BMUB
Antrag

DROR governance in drought adaption
(EU project)
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Hintergrund

Veranderung meteorologischer Muster

Berechnungen Deutscher Wetterdienst (DWD)

Jahresdurchschnittstemperatur: + 0.8 bis + 2.5
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t1 - 50. Perzentil

t1 - 85. Perzentil
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Hintergrund

Veranderung meteorologischer Muster

Berechnungen Deutscher Wetterdienst (DWD)

Anzahl heiRer Tage (> 30AC): + 0 bis + 14

t1 - 15. Perzentil

t1 - 50. Perzentil

t1 - 85. Perzentil
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Veranderung meteorologischer Muster

Berechnungen Deutscher Wetterdienst (DWD)

http://www.netzwerk-vulnerabilitaet.de

Veranderungen mit Bezug auf das ganze Jahr

A Durchschnittstemperatur (+ 0.8 bis + 2.5)

Innerjahrliche Veranderungen

A Anzahl Tage > 30A
A Anzahl tropischer Nachte (> 204

A Anzahl trockener Tage (< 1.0 mm, Sommer / Winter)

Mehr Niederschlag im Winter, weniger im Sommer
Zunahme an Starkregenereignissen

Langere Trockenperioden

o o Do Do

Kirzere Ubergange (gefuhlt: kein Frihling mehr)
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Beispiel 1: Mehr Niederschlag im Winter

Speicherinhalt

Zielinhalt Uber das Jahr

AWas&entefi PeéTiode
Prioritdtenwechsel Hochwasserschutz zu Versorgungssicherheit

.
L

Jan.

Jul. Dez.

A evtl. groRerer Hochwasserschutzraum t
A Erreichen des Zielinhaltes im Frihling \

A Geringere Fullstande im Sommer/Herbst \
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Beispiel 2: Klirzere Ubergangszeit Winter - Sommer

S

ccg Zielinhalt Gber das Jahr
5
e
Q
g-). AWasE&entefi Periode
Prioritdtenwechsel Hochwasserschutz zu Versorgungssicherheit
Jan. Jul. Dez.
A Vegetation setzt friiher ein s
A Hohere Verdunstung =y
A Weniger Zufluss )
A Erreichen des Zielinhaltes im Friihling \
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Satellite Soil Moisture and/or Evapotranspiration Monitoring System (SSM/ETMS)

= =4 -4 —a -

Sentinel-1: https://sentinel.esa.int/web/sentinel/user-quides/sentinel-1-sar/product-types-processing-levels (soil moisture not a
processed product)

METOP ASCAT: http://www.eumetsat.int/website/home/Satellites/CurrentSatellites/Metop/MetopDesign/ASCAT/index.html

ISMN: https://ismn.geo.tuwien.ac.at/satellites/ (scientific use only)

http://www.esa-soilmoisture-cci.org/node/139

http://lance.nsstc.nasa.gov/products.html

SMAP: http://nsidc.org/data/smap/ (SMAP-Enhanced Products are being tested and look promising. Will be released by December
2016. Source: ARSET Training)

SMOS: https://earth.esa.int/web/guest/missions/esa-operational-eo-missions/smos/content/-/asset _publisher/t5Py/content/data-types-

levels-formats-7631
0 SMOS Level3 (ES): http://cp34-bec.cmima.csic.es/land-datasets/
0 SMOS Level3 (FR): http://www.catds.fr/Products/Available-products-from-CPDC

Evapotranspiration:

= =4 4 -9

Land Data Assimilation System (Land Surface Model): http://Ildas.gsfc.nasa.gov/index.php (see ARSET training course)

MODIS Global Evapotranspiration Project (NDVI-based model): http://ntsg.umt.edu/project/mod16 (not in near-real time)
METRIC (Energy Balance): https://c3.nasa.gov/water/static/media/other/Dayl S1-3_Allen.pdf / http://eeflux-levell.appspot.com/
ALEXI (energy balance) - GOES Evapotranspiration and Drought: http://www.ospo.noaa.gov/Products/land/getd/index.html (see
ARSET training course)

Gravimetry:

= =4 —a -9

Sentinel-3: https://sentinel.esa.int/web/sentinel/user-guides/sentinel-3-altimetry (future mission?)
GOCE: https://earth.esa.int/web/guest/missions/esa-operational-eo-missions/goce (mission expired)
CryoSat: https://earth.esa.int/web/guest/-/products-overview-6975# 101 INSTANCE VeF6_ matmp
GRACE: http://www.nasa.gov/mission_pages/Grace/overview/index.html#.V86_TzWPXI3
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Hydrologic Drought Forecasting and Early Warning

Information on GDPFS: http://www.wmo.int/pages/prog/www/DPS/gdps.html

1 https://www.ncdc.noaa.gov/data-access/model-data/model-datasets/climate-forecast-system-version2-cfsv2

1 http://nomads.ncep.noaa.gov/

1 http://lwww.ecmwf.int/en/forecasts/accessing-forecasts

1 http://www.weathersa.co.za/component/content/article/2-uncategorised/179-long-range-forecast?ltemid=168
(images only?)

1 http://www.cpc.ncep.noaa.gov/products/international/africa/africa.shtml (images only?)

Rainfall monitoring

1 STORM Precipitation Processing System: https://storm.pps.eosdis.nasa.gov/storm/

1 Cloud cover, temperature, radiation, albedo, etc:
http://www.cmsaf.eu/EN/Products/AvailableProducts/OperationalProducts/Operational _Products _nod
e.html (8 week delay!)

1 Global Precipitation Measurement (GPM): https://pmm.nasa.gov/index.php?q=data-
access/downloads/gpm

1 Tropical Rainfall Measuring Mission (TRMM): https://pmm.nasa.gov/data-access/downloads/trmm
(TRMM mission has ended, but multi-satellite products continue to be produced)
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Air temperature
Select Variables

Datenverfigbarkeit

Satellite Data

Evaporation
Select Variables

¥ Disciplines ¥ Disciplines

Hydrology (13)

Water and Energy Cycle (13)

¥ Measurements

Air Temperature (4)
Soil Temperature (7)

Surface Temperature (2)

Atmospheric Dynamics (1
Hydrology (49)
Water and Energy Cycle (48)

¥ Measurements

Evaporation {39)
Evapotranspiration {12)

¥ Platform / Instrument ¥ Platform / Instrument

GLDAS Model (5)
NCA-LDAS (8)

¥ Spatial Resolutions

101257 (8)
Y1025 " (5)
17 (27)
1.25 ° (1)
25 km (2)
¥ Temporal Resolutions
Y1 3-hourly (5)
Y| daily (8)
hourly (3)
monthly (59)

GLDAS Model (12)
MERRA Model (2)
MERRA-2 Model (4)
MCA-LDAS (5)
MLDAS Model (27)
¥ Spatial Resolutions

0.125 ° (32)
0.25° (5)

0.5 % 0.625 ° (4)
0.5 % 0.667 ° (2)
1°(7)

¥ Temporal Resolutions

3-hourly (4)
daily {5)
hourly (8)
manthly {33)

Precipitation

Select Variables

¥ Disciplines

Atmospheric Dynamics (16)
Cryosphere (1)

Hydralogy (95)

Water and Energy Cycle (70)

¥ Measurements

Atmospheric Moisture (1)
Cloud Properties (1)
Precipitation (108)
Snow/lce (3)

¥ Platform / Instrument

FLDAS Model (12)
GLDAS Madel (12)
GPM (20)
MERRA Madel (5)
MERRA-2 Model (13)
NCA-LDAS (3)
NLDAS Model (32)
TRMM (12)

¥ Spatial Resolutions
0.1°(26)
0.125 * (35)
0.25 ° (17)
0.5°(7)
0.5x 0.625 ° (13)
0.5 x 0.667 ° (4)
1°(6)
1.25° (1)

¥ Temporal Resolutions
3-hourly (8)
daily (8)
half-hourly (13)
hourly (11)
manthly (69)

Soil moisture

Select Variables

Cryosphere (1)

Hydrology (155)

Ocean Biology (1)

Water and Energy Cycle (150}
¥ Measurements

Soil Moisture (155)

Soil Temperature (1)
¥ Platform / Instrument

AMSR-E (8)

FLDAS Model (55)

GLDAS Model (19)

GRACE (2)

MERRA Model (1)

MERRA-2 Model (1)

NCA-LDAS (4)

MNLDAS Model (66)
¥ Spatial Resolutions

1°(30)

0.125 ° (V0)

0.25 * (36)

05x0625°(1)

0.5 x 0.667 ° (1)

1°(10)

25 km (8)

¥ Temporal Resolutions

3-hourly (9)
daily (14)
hourly (22)
monthly (111)
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Sources of Satellite Data for Drought Early Warning

Global Risk Portal

ADO (African
Drought Observatory) JRC Prevention Web

SPEI Drought Index Drought Indices

Famine Early Warning
Systems Network
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Standardized Precipitation Evapotranspiration Index ( SPEI)

Mai 2016 17 Januar 2017

05/2016 06/2016 07/2016 08/2016 09/2016 10/2016 11/2016 12/2016 01/2017
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