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The aim of the ADA project (2013-2016) is to develop and test a crop
specific drought monitoring and forecasting system for agriculture in
Austria.

Objectives:

1)Establish a data base and develop methods for crop drought and heat
stress and yield impact detection

2)Establish a forecasting approach modelling drought occurrence
(10 days and seasonal) and GIS implementation

3)Adapt and validate soil water content calculation methods (SOILCLIM
Model) and GIS implementation

4)Test the crop specific drought monitoring system for operational use
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ADA — Work packages

WF 1 Data base

Data base on crop specific drought and heat vulnerability and impacts under Austrian
and climate change conditions

WF 2 Monitoring methods

Adaptation, calibration and validation of existing methods to detect
drought and drought impacts for arable crops and grassland

WP 3Forecasting methods

Development of drought-specific forecasting products

g

Spatial Implementation of drought monitoring on the base of existing GIS
with adaptions for Austrian agricultural land

0 \/

WP & Test and Calibration

WF 4 GIS implementation

Test and evaluation of the drought monitoring system with stakeholder participation
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Soil water balance model SOILCLIM (colored area) based on ALLEN et al. (1998):
Crop evapotranspiration, FAO paper No 56
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Soil water content [mm] - swc: result of the water balance computations

e The maximum soil water content equals the soil water content at field
capacity swc_fc. With no rain, day for day the swc is reduced due to
the water use of the plants till it reaches the water content at permanent
wilting point wilt. From that point on no more water can be extracted by
the plants and the water content at permanent wilting point is kept in
the soil for extended periods.

e swc, swc_fc and wilt enable the computation of the relative soil
saturation

Relative soil saturation [%] - rss (=MAPPED OUTPUT)

The soil water content is expressed as proportion of water soil profile
saturation in %, denominated as relative soil saturation rss

e rss = (swc - wilt) / (swc_fc - wilt)*

*Trnka M.; Hlavinka P.; Semeradova D.; Balek J.; Mozny M.; étépének P.; Zahradni€ek P.; Hayes M.; Eitzinger J. and Zalud Z. (2014): Drought monitor
for the Czech Republic - www.intersucho.cz. Roznovsky, J., Litschmann, T., (eds): Mendel a bioklimatologie. Brno, 3.— 5.9.2014, ISBN978-80-210-69831
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Drought intensity (= MAPPED OUTPUT)

e ADA uses the soil water content as crop specific drought indicator to
quantify the so called drought intensity.

e Drought intensity can be expressed as a measure of deviation from the
statistically derived ,,normal®™ state. For each grid cell the current soil
water content at a given day is compared to the soil water content
distribution of the historical years from 1981 till 2015 for the same day
+/- 10 days. The drought intensity value expresses the probability of
repetition of soil moisture in the given day.

e ADA soil water content deviations are statistically calculated using the
percentile method.
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e Soil depth considered for the soil water balance computations:

- grass: top layer 0-20 cm, sub layer 20-40 cm
- arable crops: top layer 0-40 cm, sub layer 40-100 cm

e Weighting factor for the two soil layers: 60% (top), 40% (sub). I.e.
The top layer is responsible for 60% of the total evapotranspiration
value and the sub layer for 40%.

e Full water saturation at the beginning of each computation year
(optional: continuous water saturation computation without reset)

e Computation of all water balance parameters related to calculated
crop specific phenological stages (Kc-factors)
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Heat and drought stress indicators and sums m

e Heat and drought stress indicators are calculated each day of the year within
the water balance computation module of the ADA software.

3

e Drought and stress indicator sums are calculated from crop specific start days
till the end of the crop's phenological ,late"™ phase (grass: till the second cut of
a 3 cut regime).

Crop vyield reduction (=MAPPED OUTPUT)

e Yield reduction formulas have been developed by the project partners and
have been incorporated into the ADA software.

e The yield reduction formulas are linear functions with crop specific equation
coefficients A and B as well as the drought stress indicator sum as the
independent variable x: y =B*x + A

e Computation Results: relative yield reduction as percentage of maximum yield

e Yield reduction classification: ™ 0-5% 5-30% 30-60% mm >60%
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Validation data base for simulated soil moisture — m

Available Soil Water Stations & Main Production Areas

21 Locations 69 plots

17 grass land 48 arable land 4 forest
Elevation 150-1912 m
Measuring depths 5-300 cm
Measurement period 1992 - ongoing
Daily data - soil moisture

Alpenvorland
®  Stations

[ ]
Alpenostrand

Krammer, 2013
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Examples of the SoilClim model
evaluation

at the Hirschstetten lysimeter site
(above)

and grassland site Gumpemstein
(below)

(top soil layer 0-40 cm).
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Crops specific responses to drought/heat

1) Drought impacts:

Dominating effects on biomass accumulation (Photosynthesis rate
depression), biomass partitioning and yield forming processes
(i.e. corn filling)

(crop yields determined by vegetative development only:

l.e. grassland, sugar beet, biomass crops)

2) Heat impacts:
(further forced by water stress conditions)

Dominating effects on phenology, corn filling and fertility (flowering period!)
(especially crop yields determined by generative development:
Grain maize, cereals, ..)
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Estimating drought / heat impacts on crops

1) Development/implementation of crop phenology model (Kc model)

Methods: Crop model application under Austrian conditions

2) Development and test of drought and heat impacts on yield risk
(stress indicators) and yield vulnerability (yield depletion from
unstressed conditions)

Methods: Statistical analysis of crop yield data
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Crop Coefficient Model for ADA

Reference Evapotranspiration (ETO) for December, January and February is a constant value of 0.2 mm.

Start of Growing Season (SGS): First day of 5 consecutive days with daily mean temperatures above 5°C

Start of Growing Season for Maize (SGS-M): First day of 5 consecutive days with daily mean temperatures above 10°C

Base temperature for calculation of degree day temperature sum (BT): 5 °C
Base temperature for calculation of degree day temperature sum for Maize (BT-M): 8 °C

KU
CI

Phenology model

Initial (Evaporation) I Crop Development Mid-Season ] Late Season | End of Growing
Culture Entry of A Entry of B Entry of C Entry of D Entry of E Entry of F ( f r
Kc Time Kc | Time Kc | Time Kc | Time Kc l Time Kc Time to be USEd O .
Grassland (3-cut) Will be done by LFZ Raumberg-Gumpenstein (according to Schaumberger, 2011) evapotransplratlon
Winter Wheat 0.4 01.03. 0.4 SGS 12 350 12 692 05 |+l4days| 05 041 | G al cu | at| on
Spring Barley 0.4 01.03. 0.4 SGS 1.2 502 1.2 568 0.5 +14 days 0.5 30.11. an d
Spring Maize 0.4 01.04. 0.4 SGS-M 1.2 249 1.2 1238 0.5 +14 days 0.5 30.11. . .
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Impact of drought and heat on crop stress (by risk measures) and yield
level (by vulnerability measures)

A. Crop risk measures

1. a) General drought indicator (soil water content deviation in regard to the seasonal normal)
and b) crop specific water stress factor (plant available soil water (AWC) content depletion -
linear increasing stress beyond 30% AWC depletion)

2. Heat stress factor (actual and accumulated)
- number of days above maximum temperature limit
-Duration above a critical Temperature

3. Heat stress x crop specific water stress factor
(way of combination of ad 1+2; i.e. reduction of heat stress impact above 70% AWC)

B. Crop vulnerability measures

1. Crop specific heat and drought stress response at different phenological states
expressed by yield depletion from normal

Calibration/validation with observed crop yield data in Lower Austria, Burgenland, Styria (district level)
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Example of ADA water and heat stress indicators
(conditions: medium soil, grassland, Ternitz 2012-2014)

1000.0
900.0 ——Combined Water+Heat Stress Indicator (no unit) -
Water Stress Indicator (in % of available soil water depletion)
800.0 e Daily Heat Stress Indicator (100*°C > 32°C) o
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Number of days with Tmax > 32°C
01.06.2015 - 27.07.2015

0
-2

3

4
B 5-6
-
B o0
| YRV
Bl -5
B i5-20

100 km

Institut fiir Meteorologie | BOKU



BUNDESAMT FUR

w
CzechGlobe L

WASSERWIRTSCHAFT lebensministerium.at
Performance of pre-defined combined drought-heat impact indicators m
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Best performing stress and yield impact indicators

Crop Daily heat Daily drought Daily drought/Heat Actually implemented yield depression functions
indicator indicator indicator
Grassland WSI=DR * 100.0 / TAW ¥D = 87.53 + [-.0055 *Z WS5l) I 1.5.- R*=0.23
2nd cut cut date
Winter T™ > 26: 13- R*=0.27
Wheat IHDH =27 WSl =DR *100.0 / TAW CSI=W5sI * [T -25.0) ¥D = 6.64 + (-.000084 *ZCSI) harvest
Th < 26: CSI=WS5I
Spring ¥ HDH > 27 WSI=DR *100.0 /TAW | WSI >33 & TM>30: ¥D = 5.11 + (-.0002 *Z CSl) 7 1.3.— R?=0.20
barley CSl= [{TM-29)*W5I)-33 harvest
Maize WSI=DR *100.0 / TAW WSl =33 & TM=30: ¥D =10.99 + [-.0005 *Z CSl) I 1.5.- R*=0.20
CSl= ([TM-29)*W51)-33 harvest
Sugar ™ > 26: ¥D = 89.22 + (-.0008 *X C5l) T 1.5.- R?=0.41
beet WSI =DR *100.0 / TAW CSI=WSsI * [TM - 25.0) harvest
ThA < 26: CSI=WSI

WSI = water stress indicator [%]

DR = root zone depletion [mm]

TAW = available soil water content at available field capacity [mm]
CSl = combined water and heat stress indicator [-]
TM = maximum daily temperature [*C]

¥D = Yield depression relative to not stressed conditions [%]

HDH: Heat Degree Hours ["C]
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e ADA forecast computations are based on meteorological forecast data
(short term forecast of 10 days) and averaged meteorological data of
historical years (medium/long term forecast of any number of days).

e Meteorological forecast data is delivered by ZAMG (Zentralanstalt far
Meteorologie und Geodynamik, Wien). Historical meteorological data is
available from the ADA database.

e The ADA computation time (presently up to 2 days for whole Austria)
allows forecast updates every three days.

e All ADA forecast drought computations (phenological entry dates, RSS,
DI, yield reduction, etc.) are run in analogy to the computations of
historical years — the only difference is the manipulated meteorological
input data.
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Forecast using weighted and averaged meteorological data X CE
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INCA Analysen und Vorhersagen von numerischen Wettermodellen

ii

Parameter ab Jahr Forecast (d) Auflosung Anmerkung

Minimumtemperatur (24 h) [°C d'l] 2003 3 bzw. 10 1 km*)

Maximumtemperatur (24 h) [°C d™] 2003 3 bzw. 10 1 km

Mitteltemperatur (24 h) [°C d_i] 2003 3 bzw. 10 1 km

Tagesmitteltemperatur (12 h) [°C d_l] 2003 3 bzw. 10 1 km abhangig von Modellen

Globalstrahlung [M) m” d'l] 2003 3 bzw. 10 1km Umrechnung auf MJ m”

Relative Luftfeuchte [% d'l] 2003 3 bzw. 10 1km oder Evapotranspiration

Wind [m st d'l] 2003 3 bzw. 10 1km oder Evapotranspiration

Evapotranspiration (PM) [mm d'] 2003 3 bzw. 10 1 km

Schneebedeckung (SWE) [mm d™] 2003 3 bzw. 10 1 km vorerst nur Ja/Nein (mit W.
Schéner besprechen)

Niederschlag [mm d'l] 2003 3 bzw. 10 1 km

*) Die raumliche Auflésung der Wettermodelle liegt urspringlich bei 4.8km fur die nachsten 3 Tage (ALARO) und ca. 16.km fur
die nachsten 10 Tage (ECMWF). Die Daten werden jedoch auf das 1km INCA Gitter interpoliert und in dieser Auflésung zur
Verfligung gestellt.
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Analysen und Vorhersagen von meteorologischen Parameter aus verschiedenen
Modellen und Ensemblesystemen flir ADA Monitor zur Verfigung gestellt

Vorhersagegute der INCA Analysen und Kurzfristprognosen untersucht, sowie der
zusatzliche Mehrwert von INCA/Ensemble INCA zu NWP-Modellen im
Vorhersagezeitraum bis +12h gezeigt.

Implementierung und Test einer neuen Methode zur Abschatzung der Ungenauigkeiten
in der Prognose von Bodentemperatur und Bodenfeuchte in LAEF (-> SPPT)

Untersuchung der Vorhersagegite der NWP-Modelle flr dlrrerelevante Parameter, mit
speziellem Focus auf probabilistische (Ensemble-) Prognosen, anhand einer detaillierten
Fallstudie fir den Sommer 2015 zeigt:

* Erste Signale fur ungewdhnlich warmen und trockenen Juli bereits in den 7-
Monatsprognosen der ECMWF Saisonalvorhersage sichtbar

- Deutliche Signale, sogar leichte Uberschitzung der mittleren Temperatur in den
1-Monatsprognosen

* Vorhersagequalitat von LAEF im Sommer 2015 leicht schlechter als im
vorangegangenen Sommer

Institut fiir Meteorologie | BOKU
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= ECMWF Monthly/Seasonal Forecast System

= ECMWF
" 16km, 00/12 UTC, +240h lead time, 6h time steps; available ~8h after TO

= ECMWF-EPS
= 32km, 00/12 UTC, +360h lead time, 50 members, 6h time steps; ~9h after TO

= ALARO
= 5km, 00/06/12/18 UTC, +72h lead time, 1h time steps, ~3h after TO

= LAEF

ZAMG-
= 11km, 00/12 UTC, +72h lead time, 16 members, 1h time steps, ~4h after TO

models

=  AROME (operational since 01/2014, major upgrade in 08/2014)
= 2.5km, 8 runs, +60h lead time, 1h time step, ~3h after TO

= INCA
. 1km, 5min/15min/hourly, +12h lead time, 5min/15min/1h time step, ~10 to 45min after J0

= Ensemble INCA (operational by end 2013)
. T { 5min/t | 12h lead fi (Smin/1h ti ~30 1Smin after TC
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Beobachtete Temperaturanomalie Juli 2015 Beobachtete Niederschlagsanomalie Juli 2015 5
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ECMWEF Saisonalprognose der Temperaturanomalie flr Juli 2015

Anomalie 2m Temperature, FCST from 20150701

Anomalie 2m Temperature, FCST from 20150101
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Prognose fiir Juli vom 1.1.2015: Prognose fur Juli vom 1.7.2015:
- pos. Temperaturanomalie > 1Grad

(min: -2.611E+00 // max: 4.743E+00)

- pos. Temperaturanomalie > 3Grad,
- leichte Uberschatzung im Osten
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Soil data DEM Landuse data Weather data

Geodata (continous raster surfaces - netCDF)

Y v

Heat & Drought indicator ]
ught Inc <€ Soil water balance

& yield reduction model
RSS and drought
intensity model

> Drought monitoring files €——

v

Forecast model
\l' Web interface to

_|—> publish drought
Drought forecast maps forecast information
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data types

« All input/output data using the netCDF file format

- Data format for reading/writing large scientific
data files developed by American company
Unidata

- Self describing (reducing the incidence of
errors)

- High-performance data format

- Single and multidimensional grids (continuous
surfaces)

- Spatial resolution:

- DEM, Meteorological input data: 1000 m

- Soil and landuse input data: 500 m

- Output data (ETO: 1000 m, all other data:
500 m)

- Resolution is increased using simple split
algorithm

* File Coverage:

- Complete territory of Austria
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Which data is used?

ki
energle
fond

7

Digital elevation model [m]: 1 layer

Field capacity [Vol%]: 1 top layer (0,4 m)
1 sub layer (0,6 m)

Available field cap. [Vol%]: 1 top layer (0,4 m)
1 sub layer (0,6 m)

Agricultural landuse types: Grassland and arable
land: winter wheat, spring barley, spring maize,

sugar beet

Met. data: Relative humidity [%], Wind [m/s],
Temperature [°C], Precipitation [mm],
Radiation [M]J/m?2 day] *

1981 - 2002: Spatial interpolation of weather data for
the period before INCA data is available

2003 - now (+ 10 days forecast): INCA weather data
interpolated by ZAMG

Institut fiir Meteorologie | BOKU
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Met data from
ZAMG

Inie

ADA web

architecture (OMet

e Forecast run every third day
e Backup of all forecast met and result data

Windows Server 2012 R2 \L
Windows task scheduler ——> FTP download ¥
Weather data
DEM
> ADA program €
Landuse data
UMN MapServer l
Soil data
l, Drought forecast maps
Web interface GIS data layer L Backup <
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|gaten DE4roeren Ansicnt  Lnronik  LeseZeicnen Extras  falre o
| - | -

ADA Agro Drought Austria X \+
€ | @ | localhost/cgi-bin/ADA/ada-frames.html?layer= Austria2 Lzoomsize=28map_web=&map=.%2FADA%2F c Q Suchen wB8 @ %8 A& O =
Agro Drought Austria Dargestellte Karte:

Parameter: Pflanzenbestand:
® Ertragsdepression  ® Winterweizen
O Trockenheitsindex O Sommergerste

O Verfiigbares O Mais
Bodenwasser O Zuckerritbe
O Griinland
Datum: Anzeigemasken:

Parameter
Griinlandmaske
Ackerfruchtmaske
Bundeslander
Bezirke
Stadte
Fliisse
StraBen

©30.06.2015
©07.07.2015
©10.07.2015
0 13.07.2015
017.07.2015

| Kartenfenster aktualisieren |

Nutzpflanze B Grinland Il MNadel- und Laubwald
Ackerfrucht

B4 Change language

ADA Web-Interface



Datel Bearbeiten Ansicht Lhronik Lesezeichen Extras Hilte o

JADA Agro Drought Austria X \+

€ ) @ | localhost/cgi-bin/ADA/ada-frames.html?layer= Austria2.

{map_web=&map=.%2FADA%2F c

Agro Drought Austria 1) Dargestellte Karte:

Paramatar- ll Pfl. hactand-

Berechnung und Darstellung der ADA Parameter:

Drei ADA Parameter kénnen dargestellt werden - die Ertragsdepression [%], die Trockenheitsintensitat und
das verfiigbare Bodenwasser [9%]. Fir jeden Parameter kénnen unterschiedliche ADA Pflanzenbestandstypen
() 1und Berechnungstage gewahlt werden.

] Ertragsdepression: Trockenheit und hohe Temperaturen haben einen entscheidenden Einfluss auf das
Pflanzenwachstum. Die GroBe der zu erwartenden ErtragseinbuBen kann durch zwei kalibrierte Indikatoren
quantifiziert werden: durch einen Trockenheitsstressindikator fir Grinland und einen kombinierten Indikator
(Trockenheitstress und Hitzestress) fiir die vier ADA Ackerfriichte. Die Indikatorwerte basieren auf Boden-
wasserbilanzberechnungen fiir eine Bodenreferenztiefe von 0-20 cm. Die Ertragsminderungswerte fir Grin-
land gelten fur den zweiten Schnitt im 3-Schnittregime (mit brauchbarer Aussage auch fur den Gesamt-
jahresertrag).

Trockenheitsintensitat: Der Bodenwassergehalt wird als kulturartbezogener Trockenheitsindikator zur P ¥
Quantifizierung der Trockenheitsintensitat herangezogen. Die Trockenheitsintensitat ist ein MaB fir die Ab- “‘"“"
weichung von einem statistisch ermittelten .Normalwert". So bedeutet ein hoher Trockenheitsintensitatswert %
an einem beliebigen Tag des Berechnungsjahres, dass der Bodenwassergehalt an diesem Tag signifikant :
geringer ist, als an demselben Tag anderer historischer Jahre. Die Trockenheitsintensitatswerte basieren
auf Bodenwasserbilanzberechnungen mit einer Bodenreferenztiefe von 0-40 cm fir Griinland und 0-100 cm
fur die vier ADA Ackerfriichte.

Verfiigbares Bodenwasser: Das (pflanzen)verfiigbare Bodenwasser ist ein geeigneter Indikator um
Trockenstress fir Pflanzen abzuschatzen. Es ist eine Funktion von aktuellem Bodenwassergehalt, Boden-
wassergehalt bei Feldkapazitat und Welkepunkt. Die Werte des verfiigbaren Bodenwassers basieren auf
Bodenwasserbilanzrechnungen mit einer Bodenreferenztiefe von 0-40 cm fir Grinland und 0-100 cm fir die
vier ADA Ackerfriichte.

Nutzpflanze I Griinland I Nadel- und Laubwald
48 Change language Ackerfrucht

ADA Web-Interface



Uatel Bearbeiten Ansicht Lhronik LEsezeichen Ekxtras  Hilte
ADA Agro Drought Austria X

( (' | @ | localhost/cgi-bin/ADA/ada-frames.html?layer= Austria2&layer= CLC2006_c&zoomsize=28&map_web=&map=.%2FADA%2 c Q Suchen ﬁ B O 3 4 O

Agro Drought Austria BB Dargestellte Karte: Trockenheitsindex von Winterweizen am 27.06.2015

Parameter: Pflanzenbestand:

O Ertragsdepression © Winterweizen

® Trockenheitsindex O Sommergerste

O Verfiigbares O Mais
Bodenwasser O Zuckerriibe

Datum: Anzeigemasken:
®27.06.2015 Pflanzenbestand | ~
Parameter
©30.06.2015 Griinlandmaske
©07.07.2015 Ackerfruchtmaske
010.07.2015 Bundeslander
0 13.07.2015
017.07.2015
| Kartenfenster aktualisieren
152078 441765
Trockenheitsintensitat Bl Keine Trockenheit Beginnende Trockenheit 9 Signifikante Trockenheit Il Extreme Trockenheit
B4 Change language 0 Reduzierte Bodenfeuchte Moderate Trockenheit B Auliergewdhnliche Trockenheit

ADA Web-Interface



Igatel Bearbeiten Ansicht Lhronik Lesezeichen Extras  Hilte

ADA Agro Drought Austria X )
( " J (_! localhost/cgi-bin/ADA/ada-frames.html?layer= Austria2&layer= CLC2006_c&zoomsize=28map_web=&map=.%2FADA%2 c Q Suchen ﬁ E o *‘ ‘ﬁ‘ O E
Agro Dr ought Austria @ E Dargestellte Karte: Verfiigbares Bodenwasser von Winterweizen am 27.06.2015

Parameter: Pflanzenbestand:

O Ertragsdepression  © Winterweizen

O Trockenheitsindex O Sommergerste

® Verfiigbares O Mais
Bodenwasser O Zuckerriibe

Datum: Anzeigemasken:
®27.06.2015 Pflanzenbestand  ~
Parameter
©30.06.2015 Griinlandmaske
©07.07.2015 Ackerfruchtmaske
©10.07.2015 Bundeslander
0 13.07.2015
017.07.2015
[ Kartenfenster aktualisieren
152078 441765
Relative Bodenwassersattigung [%] El O N 10 - 20 30-50 W70 - 100
Change language >0 - 10 20-30 WM S0-70

ADA Web-Interface



Uatel Bearbeiten Ansicht Lhronik Lesezeichen Extras  Hilte
ADA Agro Drought Austria X 1

( € ) @ | localhost/cgi-bin/ADA/ada-frames.html?layer= Austria2&layer= CLC2006_c&zoomsize= 2&map_web=&map=.%:2FADA%2 c Q Suchen w8 9 3 & O

Agro Drought Austria @ @ Dargestellte Karte: Ertragsdepression von Winterweizen am 27.06.2015

Parameter: Pflanzenbestand:

® Ertragsdepression  © Winterweizen
O Trockenheitsindex O Sommergerste

O Verfiigbares O Mais
Bodenwasser O Zuckerriibe

O Griinland
Datum: Anzeigemasken:
®27.06.2015 Pflanzenbestand | ~

Parameter
©30.06.2015 Griinlandmaske
©07.07.2015 Ackerfruchtmaske
©10.07.2015 Bundeslander
0 13.07.2015
0 17.07.2015

| Kartenfenster aktualisieren
152078 441765
Ertragsdepression [%] INO0-5 [0 30 - 60

i34 Change language 5-30 EE>60

ADA Web-Interface



BNDESAM FOR u
FOER (cooonaiobe o

WASSERWIRTSCHAFT lebensministerium.at

ADA test for year 2015:
Independent feedbacks by

farmers (field based crop m

yields)

70 Major deviations explained by scale uncertainty effects (i.e. biases in ADA soil conditions)
60 / \

= 50 Ertragsdepression 30-60%

g

S 40

2

£

g 30

w Ertragsdepression 5-30%

e

L

N
o o

Simonsfeld |em

Theresienfeld |l

Hundsheim |egm

Sommerein |yl

Lichtenworth |l

Stixneusied| |

Reisenberg |oml

Ruprechtshofen |

Pasching |gml

Weinsteig |l

Lassee |gpml

Hollern |ggl

Haringsee |jouu

Gottlesbrunn |

N
Maieregs |

Schonfeld |em

Haringsee |jouu

Marchegz |l
H

Maieregs |
n

Sommerein |yl

o

Marchegz |aml
Marchegs |oml
Maieregs |y

St. Andra/Zicksee |om

Sommergerste Winterweizen Kornermais Zuckerriibe

Kulturarten

M Ergebnis laut Befragung B Ergebnis laut ADA-System
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Conclusions

-Simple crop-soil water balance approach satisfactory validated
-Significant relationships of drought/heat impacts on selected main crops
-Crops differ on heat and drought responses under regional conditions in Austria
-The GIS model enables near time monitoring and forecast
of all simulated crop growing conditions and risk factors
(water balance and temperature, biomass development, drought and heat stress and yield depletion)
for agricutural land in Austria

in a high spatial resolution (0.5 x 0.5km) and daily time step.

-Operational setup and test of the system demonstrated

Institut fiir Meteorologie | BOKU
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Potentials

1. High application potential for spatial mapping/forecast
of additional weather related risk indicators
(i.e. other crop risks from adverse weather conditions).
2. Performance potentials by including remote sensing products.

3. Potential for an operational multiple agricultural risk monitoring and forecasting tool.

4. International cooperation for drought/heat monitoring system increases
efficiency and robustness of system performance
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1. Operational implementation requests permanent scientific and technical maintainance
(financial resources) and institutional cooperation and agreements
(weather and forecast data, feedback system - validation etc.)

2. Extending and improving data bases (soil characteristics, crop risks, damage, yields etc.)
for further calibration and validation

are recommended for permanent improvements of performance and reduction of
regional biases and uncertainties.

3. Using stakeholder/user feedbacks to increase user acceptance

and fitting to user needs

ADA webpage: ada.boku.ac.at

Thank you for your attention !
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