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JRC crop monitoring and yield forecasting

A quantitative yield
forecast at national level
for all major crops

(>10.000 ha)

MARS
2013 | Avg Syrs| %1312 | %13/5yrs
forecasts
TOTAL CEREALS 483 514 504 +63 49 |
Total Wheat 517 539 537 +42 4«03 .
iwes 541 ses  ses  wo o. Softwheat -yield forecast 2013

durum wheat  3.15 a3 321 +51  +32 Actual yield versus average yield 2008- 2012
Total Barley 435 448 438 +28 22 Yield figures 2013 are expressed in Vha and rounded to 100 kg

spring barley 386 199 382 +31  «44 .

witerbarey 523 821 511 +08 +32 | [ lower yield (< -4 %) T
Grain maize 591 698 697 77 01 comparable to average i
Rye 370 353 333 47 459 I better yield (> 4 %) j
Triticale 412 4.09 406 07  +09 s 3
Other cereals 3.16 3.34 299  +56 #1115 g
Rape and tumnip rape  3.10 3.09 304 0.1 +18
Potato 3061 3153 3067 +30  +28
Sugar beet 7035 7106 7001  +10  +15
Sunflower 165 1.80 182 +91 12
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Bulletin of current and future
agro-meteo conditions (EU level)
and a detailed analysis for major
crops (at national level)

Special Issue in AS

AREAS OF CONCERN - EXTREME WEATHER EVENTS

Crop monitoring in Europe
MARS Bulletin Vol 21 No. 4 (2013)

Delayed crop cycle in large parts of Europe
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MARS Crop Yield Forecasting System

MCYFS

EXPERT KNOWLEDGE
Data inspection — data visualization — data analysis - information generation

A model and data driven

Common
spatial
framework

CGMS / BIOMA
DATABASE

5 infrastructure
Meteorological

infrastructure : .
Biophysical

simulation
of yield
responses of
the system
crop-soil to
weather

Remote sensing
infrastructure

Statistical
infrastructure

formation extractio

decision support system

Analyst is key
System is data demanding
Does not provide a unique answer
from input data to model used:

expert decision

Range of plausible

Convergence of analysis .
crop yield forecasts

EXPERT KNOWLEDGE

Agricultural and economic information for the on-going campaign
National/international organizations/stakeholders

Outsourced and JRC internal costs
in the order of 1.5 Mill Euro per year
to cover Europe

Quantitative & qualitative

reporting
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Why?

Production by EU Member State (%)
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Accuracy of end-of-campaign forecasts
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Soft wheat

Trend dominant <2000

Forecasting range has
increased...

Forecasting range
smaller than reported
range...

Forecasting challenge
has increased... (?)
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| ntra-seasonal performance - wheat

Forecast error (%)
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Forecast error (%)

Performance during extreme years
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Forecasts of maximum yield realized
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Lead time In water-limited countries

Low yields during dry years
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Way forward - smart regional approaches

4 Forms - o
Region France = e — o v Aggregated forecast using regional forecasts
AggregatedForecastLinkedF sts om o X F
PY—— | v [ NewinnerRegionForecast - o X
Create CST Regressions
Best Regression Centre - soft wheat - Multiple regression on
Create Regressions on Residuals
Create Scenarios 8 Aol trends [inear1969 v
CreateTrends [ | | T il - Sotvr[08 ]
6— Create Averages \ -
P - 5.V - —
. < 2__V __.?Z\.‘_/. --------- o Trend tyve | Linear v
Trend vakes ] 1989-63 &
199062
|4 1991-69
e ] 1992-62
] 1993-69
4 199468
1 ] 1995-65
L] |] 1996 -6.4
= |4 1997-69
] 1998-78
] 1993-73
2 4 200073
2——'| ag 8 ol header here to group by that column, 4 2001-65
& 2002-78
Regon Regon Code  Crop []2003-5.7
FRE2 soft wheat |1 2004-74
FRE3 stwheat 538 _ | 200569
FR&2 soft whest 741 & - o g = g 2006-65
FRED shwhest 666 urrent overall forecast value 1 2007-64
pir = ses s 1988 1993 1998 2003 2008 2013 5] 200865
o T whest - = I 2009-73
1970 FR72 sohwhet 534 _ - . - : M010-68 v
FRT1 soft wheat 617 Current regional forecast value original statvalues = Linear === minimum === maximum
FR25 shwhest 748 705 ] e =]
original stat values FRI0 sohwhet 81
FRE2 scft wheat 546
FRA1 schwheat 659 New overall forecast value [ se. | Model Neme | ndcaor Smdated Crop Date N
— m :-hed ::7 74 ] | O Agor CGMS 12 weather  Cimatic water balance no number of i, Arable Land
FRS2 soft wheat 734 New regional forecast value {E  CGMS 08 Wofost model indc : S : : i : =
FR2S sftwheat 673 | | ] 0GMS 08 Wofost model indicators
FRS1 shwhest 1701 | OI  CGMS 08 Wofost mode! indicators
FRS3 soft wheat 669 | [ CGMS 08 Wofost model indicators
FR21 soft wheat 79 | 0] caMs 08 Wofost mode! indicatore
FR22 soft wheat 872 | [0  cGMS 08 Wofost model indicators
| O] CGMS 08 Wofost model indicators
< | O  CGMS 08 Wofost model indicators
T | [J  CGMS 08 Wofost model indicators »
TP mmses e Saa
K3 >
Forecasted value:
Show regional forecasts
R-squared
Forecasted value: /7 349844 /5314506
Regression cofficients used:
(v ] (e ] [Fos ] [omn |
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Talking points
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Mechanisms to translate research into operational crop yield forecasting

Research activities that contribute to improve forecasts

1 Understand better the relationship of current predictors with past yield variability
1 ldentify complementary predictors (e.g. new predictors)

1 Improve current components (e.g. improve the crop model simulations)

1 Improve statistical techniques (e.qg. regression techniques)

Explore new forecasting approaches (e.g. social media based, regional level)

New ways needed to think about unprecedented extreme impacts (e.g. France
2016)

Use Copernicus Sentinels (yield but also crop area mapping) in combination
with new data sources (e.g. increasingly available LPIS farmers’ declarations)

Role of the analyst - analyst independent forecasts (e.g. see Canadian Crop
Yield Forecaster)
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Stay in touch

EU Science Hub: ec.europa.eu/jrc
Twitter: @EU_ScienceHub

Facebook: EU Science Hub - Joint Research Centre

LinkedIn: Joint Research Centre

60060

YouTube: EU Science Hub
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