WP 5 Users Application
EC-JRC Agriculture Contribution

Test of the JRC Crop Model with

DEMETER downscaled hindcasts
European countries 1995 to 1998

pierre.cantelaube@)jrc.it

jean-michel.terres@)jrc.it

| R JOINT
4/Q"S Final DEMETER meeting IfM-Kiel 7-8 July 2003  [EREmARTH

Sustainability EUROPEAN COMMISSION



The JRC Crop Yield System

Yield Forecast

T

o Regression:
] Yield ~ f (t,Crop indicators)
* Soil Data 8 years of archive/ EUROSTAT

* Crop Data _ y

Crop Indicators
— simulation of biomass,

dry matter, storage

organs... all along the
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crop growth model growing season
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JRC crop yield system (actual)

Meteo data

Crop development > harvest

Observation

Yield Simulation

)

Yield estimates based on multiple
regression analysis between the current

crop conditions at period t (March) and

crop conditions at same period related to
yield in historical series.

ﬁ Tlme Of year

Jan

Mar Aug
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In the first months of the growing season, crops
are at a too early development stage

Yield forecast model takes into
24 account only the time trend

Biomass & grains contribution in the regression error

@ <+ calculation is high compared to the trend
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In the first months of the growing season, crops
are at a too early development stage

Yield forecast model takes into
24 account only the time trend

Biomass & grains contribution in the regression error

@ S calculation is high compared to the trend
=
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& RC Annual yield forecast
S made in April
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In the first months of the growing season, crops
are at a too early development stage

Yield forecast model takes into
24 account only the time trend

Biomass & grains contribution in the regression error

@ <+ calculation is high compared to the trend
=]
= \
& RC Annual yield forecast made
& in the middle of May
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Yield (t'Ha)

32

3.0

At a certain date crops are developed enough to
be quantified by indicators which contribute to

|1 the regression model (Biomass, grains...)

¢ JRC Annual yield forecast
made in the end of May
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| The yield forecast is still changing...
T 8-
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@ RC Annual yield forecast made in
S the middle of June
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=71 The yield forecast is still changing...
o | until crop maturity
S
& RC Annual yield forecast made in
ST the end of July (crop maturity)
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R
“ | Thus the forecast made in March/April is based
> _| only on the trend:
o
we miss the anomaly
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Use of (downscaled) seasonal forecast within
the JRC Crop Model

Meteo data

Crop development > harvest

Observation

Yield Simulation

DEMETER forecast

Identical to previous but elaboration of yield estimates at period t
(March) based on multiple regression analysis between the current
crop conditions until harvest using meteo observations until t and
DEMETER forecast from t to harvest.

| | | Time of year

Mar Aug

Jan
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Using Seasonal forecast/DEMETER

®1 Forecast made in March uses crop -
o | indicators simulated till maturity:
" Yield Anomaly (>0) depicted
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Example: Winter Wheat forecasts Iin
Germany 1995, 96, 97.

Wheat Yield Anomalies in Germany 1975-2001
Yield data source: EUROSTAT

Actual Situation: -
95: Slight negative o
anomaly g
96 & 97: Positive i |
anomalies 23 5
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Forecasted Yield 1995,96,97 - GERMANY
DEMETER 7 models x 9 = 63 membres (downscaled)
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74

72
|

Yield (tons/Ha)

6.8

Forecasted Yield 1995,96,97 - GERMANY
DEMETER 7 models x 9 = 63 membres (downscaled)

70
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; Actual (EUROSTAT)
: —— Forecast in February (Trend)
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Cumulative Distribution Function - DEMETER Ensembles

Wheat Yield Anomalies (Germany)

| —— 1995
—— 1096
o | —— 1997

Wheat Yield Anomalies in Germany 1975-2001
Yield data source: EUROSTAT
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Wheat Yield Forecasting in Germany

RMSE Percentage error of forecast

March | April | May | June | July | Final March | April | May | June | July | Final
1 995 0.08 | 0.08 | 0.08 | 0.08 | 0.05 | 0.05 14 14 |14 [14 |14 |12

DEMETER average 0.29 DEMETER 4.2

DEMETER weighted average 0.33 DEMETER weighted average 4.9

March | April | May | June | July | Final March | April | May | June | July | Final
1 996 0.28 | 0.28 | 028 | 0.28 | 0.28 | 0.28 4 4 4 4 4 4

DEMETER average 0.26 DEMETER 3.6

DEMETER weighted average 0.24 DEMETER weighted average 3.3

March | April | May | June | July | Final March | April | May | June | July | Final
1 997 0.12 |0.12 [0.12 | 0.09 |0.07|0.07 1.68 1.68 | 1.68 | 1.56 | 1.02 | 1.01

DEMETER average 0.05 DEMETER 0.58

DEMETER weighted average 0.04 DEMETER weighted average 0.6
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Forecasted Yield Anomaly for wheat (1999) iIn Germany
DEMETER Ensemble (Downscaled)
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Example: Spain 1987 to 89, 1995 to 97

Globally good results for 1987,88,89
Bad results for 1995 and 1996, good skill in 1997

Wheat Yield Anomalies in Spain 1975-2001 Forecasted Yield in Spain 1995,96,97
Yield data source’ EUROSTAT DEMETER 63 members (7 models)
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Anomalies (tons/Haj
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Example: Spain 1987 to 89, 1995 to 97

Cumulative Distribution Function - DEMETER Ensembles

Wheat Yield Anomalies {Spain)
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Wheat Yield Forecasting in Spain

RMSE
S Percentage error of forecast
March | April | May | June | July | Final March | April | May | June | July | Final
1 988 0.37 0.37 10.35]0.32 | 0.30 | 0.29 13 13 12 6 5 5
DEMETER average 0.07 DEMETER 2.5
DEMETER weighted average 0.07 DEMETER weighted average 2.5
March | April | May | June | July | Final March | April | May | June | July | Final
1995 [o.62 [o.62 [0.62]0.60 |0.59 | 0.58 43 (43 |43 [36 [33 |29
DEMETER average 0.75 DEMETER 53
DEMETER weighted average 0.77 DEMETER weighted average 54
March | April | May | June | July | Final March | April | May | June | July | Final
1 997 0.12 [0.12 |[0.12 | 0.12 | 0.11 0.11 6 6 5 5 4 4
DEMETER average 0.13 DEMETER 6
DEMETER weighted average (.12 DEMETER weighted average 6
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Anomalies (tonsfHa)

Example: France 1995, 96, 97

Wheat Yield Anomalies in France 1975-2001
Yield data source: EUROSTAT

= Forecasted Yield 1995,96,97 - FRANCE
DEMETER 7 models x 9 = 63 membres (downscaled)
N e~
; -
L .
P ™ §
19‘75 19‘80 19I85 19I90 LIO cL: Il- 20I00 5_5 R :
353 ; @ 5
T 5 f
E © [ — .
T o] 5
= ) :
= | : -
= :
o~ Actual (EUROSTAT)
[i=]
— Forecast in February (Trend)
T T T
1995 1996 1997

T JOINT
LN RESEARCH
Institute for Axx CENTRE

Environment and

Sustainability EUROPEAN COMMISSION




Anomalies (tonsfHa)

Example: France 1995, 96, 97

Wheat Yield Anomalies in France 1975-2001
Yield data source: EUROSTAT

=7 Cumulative Distribution Function - DEMETER Ensembles
Wheat Yield Anomalies (France)
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Forecasting at a regional level

f g g{; L] - -
f IS Example: Bassin Parisien, most

e important agricultural French
%5+ | region (for wheat)

” pr’fﬁ Forecasted Yield 1995,96,97 - Bassin Parisien
e Y e DEMETER 7 models x 9 = 63 membres (downscaled)

Wheat Yield Anomalies - Bassin Parisien 1975-1997
Yield data source: EUROSTAT a | ——

76

74

_— : N i
e T =7
o
5
. o o —
4 o \ LU :
£ 1 = :
i s .
= | el :
<< : :
= o | Actual (EUROSTAT)
' © Forecast in February (Trend)
i? T T T T : T T T
1975 1980 1985 1990 Lo~ 1995 1996 1997
229
L ]
ST JOINT
LN RESEARCH
Institute for Axx CENTRE

nnnnnnnnnnnnn

Sustainability EUROPEAN COMMISSION



Forecasting at a regional level

vs forecast at a national level ?

Comparable skill !

Cumulative Distribution Function - DEMETER Ensembles
Wheat Yield Anomalies (Bassin Parisien)
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Downscaled DEMETER hindcast 1995-1998

1995 to 1997 done

1998: to import into the JRC database, to be used as
input of the Crop Model

Analysis of all these data (crop model behavior, quantile samples

from the ensemble, etc...)

Task 4 (Assessing potential economic benefits) to
be carried out.

Are DEMETER forecast useful for crop modeling?
Yes!
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