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Background of yield gap analysis

" Challenge to keep production on track with demand
" Identify regions with unlocked yield capacity
" Identify regional causes of yield gaps

" Develop options to reduce yield gaps
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Production ecological principles

Defining factors
- Radiation

- Carbon dioxide

- Temperature

- Crop features

Potential

Water limited

Limiting factors
- Water
- Nutrients

Water and nutrient limited

Yield gap

Reducing factors
- Weeds
Actual - Pests and diseases

- Pollutants

Crop Yield

WAGENINGEN eg. Van Ittersum & Rabbinge, 1997
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Earlier yield gap studies

Regional and local approaches
" Inconsistent concepts and methods
" models, experiments, best management practices

" |ocal relevance, but difficult to compare

Global and continental approaches

® Consistent

Major cereals: attainable yield achieved (%)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

" Generic crop growth models Mueller et al.. 2012

" Coarse, lacking local detail and hence less agronomic relevance
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GYGA approach

" Bottom-up
® |ocal data for weather, cropping systems and soils
® involving local scientists
e upscaling to national, continental and global levels

" Standard protocols

®" Transparency
e data available at www.vieldgap.org

/Z :‘.‘\“{"l ¥,
@ % Global Yield
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http://www.yieldgap.org/

Dissemination of results

Clobal Yield
Cap Atlas
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g Mapping for sustainable intensification

Home Case studies Atlas

THE BENCHMARKING ATLAS PROJECT
Wageningen-UR works on developing, applying and exploiting innovative methods to reveal opportunities
for sustainable intensification in order to realize 70% increase in production by 2050.

The research results are included and presented in the Benchmarking Atlas, a collection of digital maps
with the essential site-specific parameters that characterise current agricultural production systems and
the scope for a sustainable intensification of future systems. All this with local relevance.

[Read more...]

The benchmarking atlas

The case studies

The project has focused on X regions and specific types of crops, livestock,
and impact factors.

[Read more...]
Go to the interactive atlas

=

Go to an overview of the case studies

=

Rainfed wheat

Wap layers

Selectcrop
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[Rainfe wneat [-]
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Select aggregation level

[climate zones [-]

Selectyield indicator:

|- Retative vield gap: tvw-va) 1 vwx100% [ -]

Selectvariable:

[ean vaiue [-]

Apply crop mask: (&) No () Yes
Legend: () all dlasses (8 curentclasses

L= \

‘ 40%-50%

50 % - 60 %

n Mapping for sustainable intensification

Home Case studies Atlas

Intensification and expansion in Ghana Farm productivity in Northern Europe

Productivity gaps of cereals in Ghana are
extremely large, i.e. farmers produce only
19, 15 and 23% of what is possible under
optimum management of, respectively,

Percentagewise the average
yield gaps are approximately
50% for Poland and around
20% for Germany, Denmark

maize, sorghum and millet, given the and the Netherlands.
current rainfall. Inefficient management
practices, contribute to the

= low yields.

-
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Yield gap analysis, step by step

Climate zones

Harvested areas

Weather station buffer zones

Soil types and cropping systems

Crop model simulations

Actual yields

< Yield gaps
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Selected climate zones for wheat

Selected zones:

>59% of national harvested area

Climate zones
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Selected weather station buffer zones
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Selected areas - wheat
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Select dominant soil map units

Soil map units

3 dominant soil map units

Harvested areas
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Crop model simulations
" Potential and water-limited yield

® Simulation runs are combinations of
® 3 to 4 crops
e 3 to 40 weather buffer zones per crop
® 3 soil map units x 5 soil type units
® 13 to 25 years

" Crop models
e WOFOST for all countries
® Local model (optional)
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Countries under study




Published results

" Clobal Yield

www.yieldgap.org
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Rainfed wheat - water-limited yield

Yield and supporting data for rainfed wheat X
@ |9 Rainfed wheat l Yields l Map layers ]
/ Select crop :
N = |Rainfed wheat |v|
Water limited yield {(Yw) Rainfed wheat for VILLARRUBIA DE SANTIAGO
= Select aggregation level:
Weather station VILLARRUBIA DE SANTIAGO, Rainfed wheat |w93merstaﬂons | - |
Water limited yield (Yw) : 3.6 tons per harvested ha.
Rainfed wheat cropping intensity: 1.00. Annual water limited yield: 3.6 tons per ha per year. Select yield indicator:
Harvested area inside weather station buffer zone: 10215 ha.
| water limited yield (Yw) |-
Simulation run results: (used model: WOFOST)
Selectvariable:
Year Cropping system Weight Sowing date | Crop cycle Yw |” I | |
Mean value -
2013 Single: winter wheat 100 | AUTUMN SOWN 1 3.3
2012 Single: winter wheat 100 | AUTUMM SOWN 1 19
2011 Single: winter wheat 100 | AUTUMMN SOWN 1 4.3
2010 Single: winter wheat 100 | AUTUMMN SOWN 1 3.6
2009 Single: winter wheat 100 | AUTUMMN SOWN 1 0.7
2008 Single: winter wheat 100 | AUTUMMN SOWN 1 71
2007 Single: winter wheat 100 | AUTUMMN SOWN 1 6.3
2008 Single: winter wheat 100 | AUTUMMN SOWN 1 2.0 _ _
2005 | Single: winter wheat 100 | AUTUMN SOWN 1 0.6 Legend: () all classes (») current classes
2004 Single: winter wheat 100 | AUTUMM SOWN 1 6.7 ‘ ton / harvested ha ton / harvested ha
2003 Single: winter wheat 100 | AUTUMM SOWN 1 18 . 24-32 72-8.0
2002 Single: winter wheat 100 | AUTUMM SOWN 1 4.3 . 1940 B0-68
2001 Single: winter wheat 100 | AUTURMMN SOWN 1 . R P

Toview data details: Click on the map.

. 48-586 9.65-104
5F-6.4 . 112-12.0
B.4-7.2




Rainfed wheat - water-limited yield

Yield and supporting data for rainfed wheat X
@/ @ Rainfed wheat [ Yields I Map layers ]
Select crop
|Rainfed wheat | - |
= ’ Select aggregation level:
|Climate zones |v|
Select yield indicator:
| Water limited yield (Yw) |-]
Selectvariable:
|Mean value |v|
Apply crop mask: () No (®) Yes
Legend: () all classes (® current classes
| ton ! harvested ha ton ! harvested ha

To view data details: Click on the map.

. 32-4.0 7.2-8.0

. 40-48 20-88
. 48-56 88-9.6

56-6.4 96-104
B.4-7.2 . 104-11.2




Rainfed wheat - water-limited yield

Yield and supporting data for rainfed wheat X
- @ Rainfed wheat l Yields ] Map layers l
Select crop -
|Rainfed wheat |v|

[l

Select aggregation level:

|Countries | - |

Selectyield indicator:
| Water limited yield (Yw) -]

Selectvariable:

|Mean value |v|

Apply crop mask: () Mo (%) Yes
Legend: () all classes (® current classes

ton / harvested ha

b6-64
G.4-72
8.0-88
88-986

. 10.4-11.2

To view data details: Click on the map. A



Actual yield -

Yield and supporting data for rainfed wheat

rainfed wheat

&)@

Yield and supporting data for rainfed wheat

Rainfed wheat

@ e

Rainfed wheat

=
=

To view data details: Click on the map

x
Map layers ;

[ Yields
Select crop
‘Ramfed wheat

Select aggregation level:

‘ Countries

Selectyield indicator.
[Actual yietd (va)

Selectvariable:

‘ Temporal variation

Apply crop mask: () No (&) Yes
Legend: () all classes () current classes

‘ CV = StdDev ! Mean x 100 %
upto 5%

5%-10%
10%- 15 %

0
f
159 -9 %

Yield and supporting data for rainfed wheat

X
[ Yields ] Map layers ]
Selectcrop :

|Rainfed wheat | hd |
Select aggregation level:

|Countries |v|
Select yield indicator:

| Actual yield (Va) -
Selectvariable:

||'v'|98|"| valug |v|

x

209

25%@@
0%
50

Rainfed wheat

=]

mar

To view data details: Click on the map

[ Yields
Select crop

Map layers

mask: () No (®) Yes

|Rainfed wheat

|v‘

Select aggregation level:

Jallclasses (=) current classes

|Cuuntries

[+]arvested ha

Selectyield indicator:

1.6

[Actual yiela (va)

Selectvariable:

|"3.2

|Spat\a| variation

[-]40

Apply crop mask: () Mo () Yes

Legend: (®) all classes () curmi

| CV =5tdDev/ Mean x 100 %

[

entclasses

3.0

upto 5%
5%-10%
10%-15%
15%-20%
20%-25%
25%-30%
30%-35%
35%-40%
maore than 40 %

T views data detaile: ik an the man

38



rainfed wheat - yield gap

Yield and supporting data for rainfed wheat

A=)

Rainfed wheat

[l =

To view data details: Click on the map.

[ Yiclds [ Map layers

Select crop

|Rainfed wheat

Select aggregation level:

| Countries

Selectyield indicator:

|—.ﬁbsolute yield gap: Yw -Ya

Selectvariable:

|Mean value

Apply crop mask: () Mo (%) Yes
Legend: () all classes (*) current classes

‘ ton / harvested ha

. 0.8-16
. 16-2.4

24-32
40-48
56-6.4




Local approach

" Country agronomist
" Additional data
" Reality check
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Local approach

" Country agronomist - bias

" Border effects

" Js the assessment per country really ‘standard’ ?
" Time consuming

® Rigorous selection: leaves valuable information unused




GYGA compared to a grid approach (CGMS)

GYGA

Boogaard et al., 2013
(CGMS)

Meteo

Soils

Crop

calender

Actual
yield

Crop

simulation

Source
Spatial
Temporal
Data

Source
Spatial
Temporal
Data

Source
Spatial
Temporal

Source
Spatial

Temporal

Model

Calibration

Spatial
Temporal

WMO / additional stations / NASA
Sampled point in climate zone

= ears of daily data
ifferent parameters
European soil map (JRC)
1 kmx1km

3 dominant soil map units

AgroPheno +{additional sources

5to 10 year

WOFOST + others
Boons-Prins/ASEMARS + local data

Weather station -> climate zone
13-23 year
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WMO / additional stations
Grid: 25 km x 25 km
16 years 0t daily dats
Derived|/ Consistent

European soil map (JRC)
1 kmx1km

All soil map units

AgroPheno
Point -> Grid 25 km x 25 km
16 year

FADN
FADN-regions
16 year

WOFOST
Boons-Prins/ASEMARS

Grid: 25 km x 25 km
16 year



Comparison CGMS - GYGA: Potential yield

Boogaard et al., 2013

%%m

Crop Growth Monitoring System Global Yield Gap Atlas
e 25 x 25 km grid e Selected zones
e Interpolated weather per grid cell e Actual weather per station zone
e Model inputs per grid cell e Model inputs per zone
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Comparison CGMS - GYGA: Potential yield

Yield (t DM/ha)
Method CGMS GYGA GYGA

Meteo grid grid zone

Schleswig 9.0 9.9

/
_ Xes)
Neuruppin 8.5 8.0 .t

cfg{%d‘ %
Dresden 9.0 7.8 \,M‘fj.‘ \

£
Mannheim 8.8 7.8 { ‘5'
\M\M\A\‘L}V"*j
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Cereal yield gaps in Europe - outlook

" Continue ‘standard” GYGA-work on Europe
e Global Yield Gap Atlas
e Benchmarking Atlas

" MACSUR-2 cross cutting activity (XC 9)

" Methods
® ook for improvements
® Compare GYGA to CGMS
e Uncertainty analysis

e Using empirical data to
estimate attainable yield
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