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Questions

« Consequences of a climate change scenario
(+1.5 K, -20% rainfall) within the next 50 years on
evapotranspiration, drainage, and yield (wheat)

* Relevance of elevated CO, and nitrogen level on
soll-water-yield relations



Methods and Material

* Climate change scenario

PIK climate scenario that combines results of a global
climate model (GCM) with long-term regional
meteorological data (Gerstengarbe & Werner, 2003)

F

* Climate- plant- soil model

APSIM: for predicting evapotranspiration, drainage
and yield
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Climate Plant Soil ecosystem for wheat
(APSIM-model )
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» CO, effect on plant growth according to Goudriaan (1985):

F = (Ce ) Q)(C350 i 29)
i (Ce ) 2g)(C35o i g)

C,., = 350 ppm CO, concentration (reference)
C, = elevated CO, concentration (in this study: 525 ppm and 700 ppm)

« temperature dependent CO, concentration point (g)
according to Bykov et al. 1981.:

g=163-T
5-0.1T

with T = air temperature (°C)



Data basis

» Climate data: past 1950-2002; future scenario: 2005-2055

*\Water balances: lysimeter and field measurements (TDR,
tensiometers)

*Soil hydraulic functions: for a silt and a loamy sand

*Yield: lysimeter and field data

*Nitrogen level: N1 - extensive, N2 — current praxis, N3 - luxury

*CO,-level: 350ppm, 550ppm, 750 ppm




model calibration: CO , effect (550 ppm)
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observed (symbols) deep drainage
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long-term climate average:

past/today s PIK scenario

rainfall: 540 mm/a  future : 432 mm/a

Epot :650 mm/a  future: 725 mm/a




Climate W ater B alance = Rainfall — Epot (mm)
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Actual evapotranspiration on silt: past and future

(N2-level: moderate, CO,=350ppm)



Predicted yield on silt: past and future

(N2-level: moderate, CO,=350ppm)
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Reaction of various climate scenarios on soil water
components and yield on silt

PAST PIK PAST with
-20% rain
+1,5 K
mean mean mean
Rain 540 448 432
mm
ET 481 440 427
mm
Drainage |60 10 7
mm
Yield 0,1 4.7 4.1

(t/ha)




climate crop water relation

Central Germany, rainfall: 540 mm

Grain Yield silt

(t\ha)

4 A N-level
) N1 - extensive, N2 — current praxis, N3 - luxury
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Long-term average yield versus long-term average drainage



Managing climate change
-20% rain, + 1.5 K

Grain Yield
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Managing climate change

Grain Yield
(t\ha)

loamy Sand
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Conclusions

« Climate change= Reduction of drainage and vyield tu
reduced rainfall

* Under elevated COand increased temperature, there Is a
large potential tancrease drainage by reducing yield
by lowering nitrogen input.

 For hydrological modeling nitrogen and GCGtatus
should be considered
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