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Background

Terminology

Extent/duration; boundaries area or magnitude
Resolution; finest detail that is distinguishable
Coverage; proportion of the area considered

Scale refers to ...
physical dimensions (e.g. space and time)
of observed entities and phenomena.
« Dimensions and units of measurement
can be assigned
« Changes in scale are continuous

Level of organization in a hierarchically
organised system.
« Changes in level are discrete
« Moving across levels may imply that
spatial and temporal scales change
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Background

Methods of up-scaling

Regional map of sun-induced fluorescence measured from an
aircraft sensor (mature corn fields are selected), Rascher et al., 2009
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Point vs. gridded

Scaling of input data (2 methods)

Sampling (extrapolation) a) | 0© 0 ¢®
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Point vs. gridded
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Point vs. gridded

Scaling of input data (2 methods)

* 2 crops (wheat, maize)

e grain yield, ET, ...

e > 12 models b) Changing size of grid cells
* 3 production situations  10x10km?>  25x25km?2  50x50km? 100 x 100 km?
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Point vs. gridded
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Point vs. gridded

Sampling points

* Wheat
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Point vs. gridded

Exsample wheat (grain yield)

2500 points 50 x 50 km grid
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Conclusions on point vs. gridded

Gridded Aspect Point
+ Coverage -

- State of model testing +
- Model parameterization (+)

+ Standardized methods/protocolls for 1A -
(+-) Model relevance +
(+) Data quality (input data, testing, calibration) +

- Regional delineation +

4 2

> Generation of patterns

Model Ensembles

A

L Benchmarking of model estimates




Point vs. gridded

The results (effect of sampling),
one model

Expectation for MSE E(MSE)

E(ijEn A3 ) = bias (Jﬂ“ ): + Z _H..f Val'(j:' F?-: ) / n,

y... estimated average yield
w... area weight of region
var*(y*s)... Variance

S... Stratum

n... number of points in stratum
t...

Van Bussel et al, 2014
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Model linkages

Linking crop and econ (trade) model
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Model linkages
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Estimated yield changes
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Model linkages

Climate Climate and CO, Climate, CO, and technology
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Model linkages

Linking crop, farming system, trade and N uptake/loss models
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Model linkages

Linking crop, farming system, trade and N uptake/loss models

Flevoland - Ratio Wheat & Potato DM Yields

Scenarios versus Base year 2014
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Model linkages

Linking crop and trade and
Crop and farming system model
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Model linkages

Effects on farm types
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Model linkages
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Model linkages

Linking crop, market, land use model with remote T o
sensing data
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Model linkages Mké:S UR$’

Towards a global/European — regional assessment

Finland: Northern Savo
Austria: Mostviertel
Italy: Oristano, Sardinia

Focus: 2020, 2030, 2050
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For a podcast on Integration of models;
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farms, see: participation of stakeholders;
go.nature.com/Iqrg5h @& A T . |

T - ..f‘ T !
SR SN R W s-w e @;‘ g Y
b7 SN S ‘f’@: L . sty | FEATURE

| WERE [
“Farmers seek to be , S _
profitable in the very ues thr
near-term. From their l 4
Hg ht years away. 7 Climate change is a major threat to food production, so researchers
are working with farmers to make agriculture more resilient.




Model linkages

Proposed framework

T—— :

Scenarios (RCPs, SSPs, RAPS)

Crop models
(Local)

4

~ — = —{ Crop models Econ models
(AGRID) Global

______ T Continent

Micro-econ
models
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=> Possible feedbacks
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Conclusions/challenges on global to regional studies

Key challenges |::> Integration of regional assessments

Clarification about differences among regional studies:

* Issues at stake

* Scales (farm, landscape, region)

* Types of models used

e Output variables

* Ways of exchanging data

* Methods of parameterization, initialization (model set-up)

* Scenarios o
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