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JRC MARS Bulletin

Crop monitoring in Europe

A quantitative yield
forecast at national level
for all major crops

EU yield forecasts for soft wheat - September 2017 Bulletin

A bulletin reporting agro-
meteorological conditions and a
detailed analysis for major crops in
Europe

Area (x 1000 ha) Yield (tiha) Broduction (x 1000 1)
MARS 2017
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A model
and data
driven
decision
support
system

AREAS OF CONCERN - SUMMER CROPS
Period considered: 19 Augujt 2017 untill.! 2017

System design

Statistical yield
forecasting -

e ————]

Weather mon[tofﬁ

{c) EC - Joint Research Centre
MARS AOC - SEPTEMBER 2017

AN

N storage organs impacted

Vegetation mo
Remote sens

Expert judgement
and decisions
required

Durum wheat - yleld foracast 2013 Graln mal; recast 2013 Rape and turnip - yield forecast 2013
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" Quantitative analysis
~Crop yield forecast
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Meteorological infrastructure
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Weather
forecast data
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e Near real time

 Pan-European

« Daily, 10- daily,

monthly,
« seasonal,

* long term
average

- METEO DB

« Gridded data
« Aggregated data

RAI

Temperature -
Rainfall
Radiation e
Vapour pressure o
Windspeed e
Evaporation — i
Evapotranspiration ==
Climatic water balance
Snow depth

Agro-meteorological analysis
Crop growth models

AREAS OF CONCERN - EXTREME WEATHER EVENTS
Based on weather data from 21 May 2016 until 17 June 2016
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Relative |ndex of pasture productivity
P d f Iy 1J 1OS p( mb 2017
fAPAR10-

Earth observation mfrastructure

NDVI
1km resolutlon Pan-European FAPAR
- Emilia-Romagna (IT) e
L ] _ . Radiation R i
Daily, 10- dally, Snow cever :
monthly, -

long term average

Qualitative
Independent source of measured biomass
Convergence of results

MARS DB

* image repository

Quantitative

Crop vyield forecasts (regional) based on RS
derived vegetation state parameters only
Pasture productivity

¢ compositing

« smoothing Improvements meteorological infrastructure
* indicator curopean
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Crop growth model infrastructure
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Statistical infrastructure

Weather has a significant effect on crop yield, accounting for most of the inter-annual variability

% EU28 - Grain maize

17+

16-

15-

14-

13-

12+ Method

- Trend=Linear

Trend=Logarithmic

10-

Winter Wheat
Phenology

. Trend=Exponential

>
% 9- . 5YAvg
?"' 8- . Trimmed 5yAvg
fra . Regression
7 [ octrended Regression
6- Scenario
5- Custom
4
3 -
2 -
1 -
0 -
O b Se rved Wea th e r Ma.rch A;;rll Mlay Juine Jdly Auéust Septe'mber Oct(l)ber Nov&;mber
Month
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Statistical analysis + analyst expertise = published FORECAST
Crop growth simulation

Biomass accumulation / RS
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Bulletin - countries & crops covered

Monthly Bulletin =7 @ ; Crop monitoring
Crop monitoring in Europe Sl ) i R Eastern Neighbourhot

Crop monitoring
| North Africa )

JRC MARS Bulletin global outlook 2017
Crop monitoring European neighbourhood

Soft wheat, durum wheat, winter barley, spring barley, rye, e e 1
triticale, grain maize, rice, rape seed, sunflower, sugar beet, '
potato, green maize, pastures, (soybean)
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JRC MARS Explorer

Agri4Cast ToolBox | Legal no

JRC MARS Explorer

crop and weather monitoring in Europe

JRC MARS Explorer > Home

Home Weather monitoring v Crop monitoring v

* Quick access to
high-resolution
maps and graphs MARS Explorer

The JRC MARS Explorer is an e-service provided by the Weather monltorln - Rainfall >
JRC to display recent information on weather conditions

= i [ & share

and the progress of crop growth across the European

RAINFALL . .

Union. The data displayed are based on meteorological Cumulated vahves. Country Italia v
. station data and crop simulations, originating from the At

MARS Crop Yield Forecasting System. The images are pre- ot Sub Country Sud e

prepared and can be easily downloaded and reused ot T Sud (M)

provided the original format is maintained and the source Curmilaizd Raral I’

acknowledged. Graphs and maps are updated three times 8o,

per month. 560
° O TOIIOW

Full analyses of the weather conditions and crop 1 il

monitoring as well as crop yield forecasts in the European
Union and neighbouring countries are available in the JRC
MARS Bulletins Crop monitoring in Europe.

. - o 1 iFel thar TApr sy e
e e O W O a For technical documentation about JRC-MARS weather and o . =

Jul

crop monitoring and the MARS Crop Yield Forecasting el
System (MCYFS) you can consult the MCYFS wiki.

reusable for your More maps >

own reporting

More graphs »

Legal notice | Contact us | Search | Top

http://agri4cast.jrc.ec.europa.eu/mars-explorer/

*
*

* %
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AGRI4CAST Data and Tools

Open access to data and tools

« Many of the MCYFS data and software developed for
research and operational activities are made freely
available for access and reuse.

» Meteorological data

« Earth Observation data

« Crop area, crop calendars

* Modelling solutions (Bioma-Wofost)
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MARS monitoring team at the JRC - Ispra
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Review of the season

AREAS OF CONCERN - EXTREME WEATHER EVENTS

Based on weather data from 1 December 2017 until 28 February 2018

(e tompaecone Winter 2017/2018

« Predominantly mild

« Delayed hardening of winter cereals

/ « Cold spell in most of Europe, end of February until
beginning of March
, « Limited frost damage
W
//// /, « Rain surplus in central and southern France, eastern

\\ \\“ /// ‘\\\“ Adriatic coast, in February
AY
« Rain deficit in coastal Mediterranean regions
AR .

\\\‘ Rain deficit Temperature accumulation surplus

V///A Rain surplus Cold spell

European
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Review of the season

AREAS OF CONCERN - EXTREME WEATHER EVENTS

Based on weather data from 1 March 2018 until 20 April 2018

March/April 2018
« Another cold spell 2nd half of March in central and
eastern Europe
/ « Excessively wet conditions in large parts of Italy,
,/7/ France, UK, Balkan region
. //// W
Y
7
- M Uy, v
AR
7/
V7777
W//A Rain surplus Cold spell B

W\\ Rain deficit
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Review of the season

Delays to sowing
Period considered: until 10 April 2018

AR AR e M alrC h / Ap I"i I 2 O 1 8

FYYYYYY e
(YT Ty

« Sowing of spring and summer crops delayed in many
parts of Europe

« Winter crops generally faring well

ssss4s Summer crops (iiiiil Spring crops

K %
* *
* *
*
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Review of the season

AREAS OF CONCERN - EXTREME WEATHER EVENTS

Based on weather data from 1 April 2018 until 25 May 2018

B A P ril / Ma Y 2018

« Abrupt change in weather conditions in April

« Warm and relatively dry weather in most of Europe
« Allowing spring sowings to be completed

\\\‘ « Accelerating crop development

\\\‘ « Rain deficit in large parts of central and eastern
\ Europe

w

W//A Rain surplus Temperature accumulation surplus

\N\\ Rain deficit
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Review of the season

AREAS OF CONCERN - WINTER CROPS

Period considered: 1 April 2018 until 18 May 2018

B o Ap ril/Ma Y 2018

---------
----------
-----------
--------------
--------------
tttttttttt
oooooooooo
------
------
ooooo

« In central Europe exceptionally warm and drier-than-
usual April negatively affecting flowering of rapeseed

ttttttt

jeessss Growth impacted Storage organs impacted

Jss2s2t Flowering impacted
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JRC MARS June 2018 Bulletin 1 May - 12 June

AREAS OF CONCERN - EXTREME WEATHER EVENTS

Based on weather data from 1 May 2018 until 22 June 2018

(c) EC - Joint Research Centre
MARS AOC - JUNE 2018

'/7//// 4

W//A Rain surplus Temperature accumulation surplus

NN\ Rain deficit

« Warmer than usual, almost throughout Europe

« Exceptionally warm in central-eastern and northern

Europe

« Rain deficit in many of these areas; often persistent

« Abundant rain in France, the Iberian Peninsula,

central Italy and Turkey
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Implications for crops

Central, eastern & northern regions

« Winter and spring crops:

« Warm conditions -> shortened grain filling period -> early ripening (most of southern central
and eastern Europe)

« Water stress during grain filling affects yield formation and accelerates leaf senescence,
further inducing early ripening

« Hot and/or dry conditions during flowering can cause flower sterility or abortion (e.g
northeastern Germany pp)

« Water stress during vegetative growth: Affect canopy formation and carbohydrate reserves
in stems; and nutrient uptake from fertilisers (e.g spring cereals in most of northern Europe)
« Summer crops:

« Soil water reserves in most regions still sufficient;
« Warm weather contributed to recover delays due to late sowing;
» Vegetative growth negatively affected in some regions (e.g. Romania, Bulgaria)

European
Commission




Agro-meteorological update 13 - 24 June

AREAS OF CONCERN - EXTREME WEATHER EVENTS

Based on weather data from 13 June 2018 until 24 June 2018

(c) EC - Joint Research Centre
MARS AOC -JUNE 2018

‘\\~ ‘\

s:y \\\>>>¢ \\\\

W//A Rain surplus Temperature accumulation surplus

\\\‘ Rain deficit \\\ Hot and dry conditions

Persistent rain deficit in southern Scandinavia and Baltic
region, extended further into Germany and Netherlands

Substantially warmer-than-usual conditions continue in
Lithuania and northern half of Poland

Rain deficit developing in eastern Ireland and parts of
the UK.

Sparse rain in France, mainly beneficial to crops

Distinct rain deficit continues in western Black Sea
coastal region.

Hot and continued dry conditions in eastern Ukraine and
southern European Russia.

Marked precipitation surplus in inland parts of Romania
and central parts of Serbia and Bosnia and
Herzegovina: benefits to summer crops.

European
Commission




Online version
Issued: 18 June 2018

S Forecasts June Bulletin

European
Commission

JRC MARS Bulletin

Crop monitoringin Europe
June 2018

Yield (t/ha)

Yield forecasts revised downwards
Exceptionally warm in the north and east; wet in the south May MARS % Diff
Buetin || D8 [isgnre
forecasts
At EU level, yield farecasts for all winter crops, grain maize,
5.64 550 1.0

ond sunflawer were revised downwards, mainly @s @ ‘RE"S";’_:f_ﬂ':f:ii’::::f:‘:ﬁ:ﬁfgi“ I TOTAL CERE ALs 556
consequence of unusually warm ond dry conditions in il

central, eastern and northern Europe. A noteworthy ff.‘- - Tml mat 573 593 5.79 +11 ‘2 4

F

rd revisi di in. 5 P S
wpardrevson was mede forsean e Wi}“‘ soft wheat 597 619 604 +1.2 24
Abundant and locally very intense precipitation in central 2 o AN ¢

\
‘ fe \ \ duumwheat 340 3.56 362 +35 -1.1
Italy and France caused lodging, water logging and ) -*\Z'Ss@a\\\ \\\
increased pressure of pests and diseases. In France, .,,/7% i \ ‘.ﬁ\&\\\\ Tml Barley 491 504 4.% +15 _12

fusarium head blight is of particular concern. Abundant :
e v WSy V// spingbatey 425 431 440 +33  +21

i
rain in Spain and Turkey was mainly beneficial to crops. ﬁ/’//
In large parts of central, eastern and northemn Europe, i’

warm  temperatures, coupled with a persistent w : Wlma ba’ey 579 605 5.80 +0. 1 4 1
precipitation deficit affected winter crops during flowering - 2 2 -
or grain filling (e.g. Germany) or at heading (Denmark and T, rain sihe ‘Dncparaiibe okl ke Gm nmaize 730 7 64 7' 35 +0' 7 3 8
Sweden). Spring crops are affected in Sweden, Denmark, R ot Rw 393 383 3. 71 -5_ 6 -3_ 1
central and northern Poland, Latvia, Estonia and Finland. 45

Triticale 422 429 425 +06 0.9

Rape and turnip rape  3.29 3.19 306 74 44

In Hungary, Romania and Bulgaria, where winter crops
have entered the ripening phase, below-optimal water

supply combined with high temperatures limited biomass

accumulation during grain filling and caused early Igfﬁfns Pmto 33 6 34 5 34_5 +2_ 6 -0 1
ripening softwead 597 619 604 12 24 |
Content: anouer Lo i iR ¢ L Sugar beet 748 761 775 +36 +18
1. Agro-meteorological overview kel Bartey; 4'91 ml o il 12 |
2. Observed canopy conditions by remate sensing apdgbatey A dsi A8 Jld o2d S unﬂwer 2 1 2 2 31 2_ 27 +7 2 -1 7
3. Country analysis wirterbatey 579 605 &80 401 41 | - = -
4. Crop yield forecasts Grain maize 730 T84 73 07 38
5. Pasture — regional monitering Rye 393 383 M 56 a1 | ISSUG(I 15 JJne 2018
&, Atlas Triticale 422 429 42 +086 409
Rapeand urniprape 329 319 305 74 44 |
Cavers the peried from 1 May until 12 June Potato 86 5 U5 26 01
Sugar beet 48 761 ms #3656  +18 |
Sunflower 212 231 207  +12 A7

lssued 15 June 2018

Jaint
Research
Centre
P European

Commission




TOTAL WHEAT (tha)

. 5
AT 588 512 54  I7

BE 8% 83 900  +51 <74
BG 459 535 475 <35 -
cY - = - -
CZ 61 567 5T <18
DE 800 784 174 13
DK 771 84 18

EE 38 420 38

ES 307 239 354  +15

Fl 3w 413 3@ 4| &
FR 6% 725 14T <27 11
GR 28 283 302  +65

HR 514 535 516  +12

HU 506 54 50 8

E 989 102 990 01 -

T 38 38 3%  +18  +10
LT 467 482 50  +11  +78
LU 58 548 615 45  +12
LV 429 479 450  +48 50
MT - - . . -
N 897 908 009 =13 0,1
PL 467 430 472 08 37
PT 201 205 2%  +15
RO ag 488 3@ <00

SE 683 6% 651 28

sl 4 503 526  +53

SK 524 473 531 2

UK 8 816 816

491 .89 4
AT 584 5.60 5.52 22
BE 835 8,68 8.65
BG 410 488 438
cY 144 181 1.41
cz 5.30 522 538
DE 594 693 6.49

E 805 83 804

I 381 393 386 -1

LT 360 385 355 12

] - E 2 B
v 331 332 3 : :
MT = S =

NL 667 608 660

L 378 3% 356

PT 206 190 245
RO 363 452 413

SE 502 529 49

sl 463 481 466

sK 454 454 456

UK 620 60 6,19 02

Total wheat - yield forecast 2018
MARS forecast versus average yield (t/ha) 2013 - 2017

y?eld lower than average -
yield similar to average B
yleld higher than average 3,93
6,51 3,83
4,50
7,52 5,20
9,90 8,16
9.09 472
9,00 7.74
6,15 5,77 b7
5,24 502
7,17 5,26 3,92
5,76
3,90 4,75
232 354 3,02

MARS Bulletin Vol. 26 No. 6 (2018)

Total barley - yield forecast 2018
MARS forecast versus average yield (t/ha) 2013 - 2017

yield lower than average -
yield similar to average
yield higher than average

3,49

4,96 3,37

311
5,61 3,55
8,04 6,19

6,60 3.56
8,65 649

30 4,56
552 4,76
4,66
4,83

3,86 4,38

6,34 4,13

245 353 275

1,41

MARS Bulletin Vel 26 No. & (2018)

SOFTWHEAT (t/ha)

3,

3,18 ,
Fl 39 413 393
FR 710 7,36 3
GR 29 3.15 317
HR 514 59 5,76
HU 5,06 547 5,02
IE 9,89 10 9,90
T 515 549 539

Lv 429 479 4,50
MT - -

NL 897 9,09 9.09
PL 467 480 472
P 2,01 2,05 232
RO 3% 488 39
SE 6,68 6,99 6.51
Sl 4% 503 526
8K 530 479 548
UK 8.20 8,16 8,16

¥ '
o o

® O e w

S+

Soft wheat - yield forecast 2018
MARS forecast versus average yield (t/ha) 2013 - 2017

y!eld IOVVI-!' than average -
yield similar to average N
yleld higher than average 3,93
6,51 3,83
4,50
7,52 5,20
9,90 8,16
9,09 472
9,00 7,75
6,15 5,77 5,48
5,31 5,02
7,31 5,26 3,92
5,76
5,39 4,76
2,32 3,68 3,17

IT 32 323 329

8K 440 425 428

MARS Bulletin Vol. 26 No. 6 (2018)

Durum wheat - yield forecast 2018
MARS forecast versus average yield (t/ha) 2013 - 2017

yield lower than average -
yield similar to average
yleld higher than average

544
4,28
5,23 4,41 473
3,29 4,01

2,94 2,96

MARS Bulletin Vol. 26 No. & (2018)

* X %
*
*
*

* %
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WINTER BARLEY (tha)

Winter barley - yield forecast 2018

Rye - yield forecast 2018
MARS forecast versus average yield (t/ha) 2013 - 2017

MARS forecast versus average yield (t/ha) 2013 - 2017

m
<

579 598 yield lower than average
AT 6,33 6,59 yield similar to average _ yield lo_“r fhan ayerge -
BE 835 8.6 ) — yield similar to average =N
Bal 24407 46 Yakihignerinsn averhae yleld higher than average 338
cY 148 181 2
cz 552 58 19
DE 73% 13 T4 6,07
DK 654 678 4
ES 24 200 268 11 -3 6,50
Fl - - - - 9,39 6,97
FR 6,51 548 647 05 3,76
ORI T26aT 268 2T R 4.40 2.89
HR 43 498 483 <11 8,65 681 5,04
HU 502 524 44 46 74 c4s 4,98
£ 933 911 939 -07 3 3,79
ITT 3 '81 3.?3 386 1 6,47 T 4,66 - 477 , % 2,68
1 : ; s 4,83 3
Lv = 3,86 %58 LV 380 407 370 +27 8
2,45 2,68 MT = s ) _ h
2 e 2,75 NL - - - = R 089 233 2,06
PL 208 308 289 30 52 :
PT 087 08 08  +21
RO 255 320 288  +50
SE 625 665 623  -02 B4
1,41 ] z = - = _
sK 395 445 379 4
MARS Bulletin Vol. 26 No. 6 (2018) UK 2 142 376 +43 MARS Bulletin Vol. 26 No. 6 (2018)

Spring barley - yield forecast 2018
MARS forecast versus average yield (t/ha) 2013 - 2017

Triticale - yield forecast 2018
MARS forecast versus average yield (t/ha) 2013 - 2017

yield lower than average - yield lower than average
yield similar to average = yield similar to average ==
yleld higher than average 3’ 49 yield higher than average
4,90 3,37 5,49
3,11
5,46 3,55 3,37
7,47 578 4,03
6,60 3,33 3,76
: 5,40 6,04
3 522 43 71 A
- 5,97 4,77 - 3,89 275 5.40 5,48 = 3,80 3,54
= 4,13
3 L ~ 3,21
- - - MT - - - - -
NL 667 609 660 09  +B84 3,63 NL - 5 s = z 1,82 2,62 242
PL 363 377 333 84 = PL 374 3.9 3.76 43
PT = = z 2 5 PT 163 148 1.82 +23
RO 266 331 275 +33 -17 RO 3,68 439 354 -19
SE 487 521 490 -14 5.0 SE 5.60 5.81 5.49 -2.0 54
| = & Sl - - - -
SK 449 426 423 57 07 8K 372 3,56 334 -10
UK 576 5.50 578 +04 £33 MARS Bulietin Vol. 26 No. 6 (2018) UK 430 4.50 403 MARS Bulletin Vol. 26 No. 6 (2018) :* * .‘; E u ropean
* *
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Rapeseed - yield forecast 2018

MARS forecast versus average yield (t/ha) 2013 - 2017

yield lower than average -
yield similar to average

leld higher than average
yl g ag 1,57

2,98 2,28
2,81

3,87 2,54
3/48
2.88
4,43 322

17 588
o7 3,18 3,05 245

2,92
2’51 2,50

2,41

MARS Bulletin Vol. 26 No. 6 (2018)

SUNFLOWER (t/ha)

124 1.18 +3.6 5.2

276 244 +7.5
285 289 +74
3,12 292 0.3
295 2389 +5.7

213 226 +20 +6,2

Grain maize - yield forecast 2018
MARS forecast versus average yield (t/ha) 2013 - 2017

yield lower than average -
yleld similar to average :

yield higher than average

11,3 6,55
11,3 101
7,67 6.30
10,1 : 7,14
9,24 7,93 4,68
6,87
9,61 5,90
8,62 11,2 10,7

MARS Bulletin Vol. 26 No. 6 (2018)

174 1.66 +26 4.4
24 232 +47 a
292 275 +1.2 5.9

240 265 +3.2 +10
2,10 2371 17 +13

3,66 383 +29 46

242 204 92 -16

233 213 +0.5 8.7

Sunflower - yield forecast 2018
MARS forecast versus average yield (t’ha) 2013 - 2017

yield lower than average
yield similar to average
yield higher than average

2,14
237 i
oy 265 289 .0
2,92
2,26 2,40
1,21 1,18 2,89

MARS Bulletin Vol. 26 No. 6 (2018)

Soybean - yield forecast 2018
MARS forecast versus average yield (t/ha) 2013 - 2017
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AVERAGE DAILY TEMPERATURE
ECMWF operational model (starting 10 July 2018

Averaged values

from : 10 July 2018
to  :18July 2018

Deviation:
Year of interest - LTA

Unit: degrees Celsius
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MAXIMUM DAILY TEMPERATURE
ECMWF operational model (starting 10 July 2018
Highest values

from : 10 July 2018
to : 18 July 2018
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Weather forecast until 18 July

Air temperature

Warmer-than-usual conditions are expected in northern,
western and large parts of eastern Europe. Temperature
anomalies could reach up to 8°C above the LTA in
Scandinavia, whereas warm anomalies up to 4 °C above the
LTA are expected in the remaining regions mentioned above.

Daily maximum temperatures reaching >30°C are
expected in southern Europe, central and southern part of
France, central part of the Pannonian Basin, northern Black
Sea areas and Turkey. Many Mediterranean regions as well as
central part of Turkey and southern part of European Russia
will be exposed to maximum temperatures above 35 °C.
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Weather forecast until 18 July

Cumulated values

] = ]
ERCAN:Vh\IIII:preIr_ationaI model (starting 10 July 2018 . “l b P re C I p I ta t I o n

from : 10 July 2018
to  :18 July 2018

 Dry conditions with rainfall cumulates less
than 3 mm are expected to appear in
southern Italy, Sardegna, northern half of
Scandinavia, central and southern Balkans and
major part of Turkey.

Year of interest (YOI)

Unit: mm
0-3

M oo  Dry weather will continue in major part of
- northern France, the Benelux, Mediterranean
0 part of France and the Iberian Peninsula.

e - Rainfall cumulates above 30 mm are

10/07/2018
resolution: 25x25 km

forecast large parts of central and eastern
Europe, Alpine regions and western part of the
British Isles.
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Want to know more?

bettina.baruth@ec.europa.eu

Data and tools
 http://agri4cast.jrc.ec.europa.eu/mars-explorer/
 http://agri4cast.jrc.ec.europa.eu/DataPortal/Index.aspx

MARS Bulletins
https://ec.europa.eu/jrc/en/mars/bulletins
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