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The Pasture Simulation model 7
(PaSim)

PROGRAMME

U Mechanistic , biogeochemical model (Riedo et al., 1998)

0 Simulation of fluxes of water, energy, C and N at the soil-
plant -animal atmosphere interface

U Simulation of permanent (cut / grazed ) grassland systems
U Time resolution : ~30 minutes

U Reference grassland model in several projects :
A Europe : EU FP7 AnimalChange , FACCE-JPI MACSUR
A International : AgMIP, FACCE-JPI CN-MIP and Model 4Pasture



PaSim - modified solution 7

SEVENTH FRAMEWORK
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~f ( growth temperature )
Pnax = Pmax,20 @ Pm.co, * Pmn' Pmc
v oy | T
TR,

Lj@e= i@

Zaka et al. (2015 )



Permanent g rassland Manipulation of precipitation

and temperature

sites (Massif Central of et >
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Theix
880 m a.s.l.
Mean annual temperature: 8.7 °C
Annual total precipitation: 780 mm
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1040 m a.s.l.

Mean annual temperature : 8.0 °C ,
Annual total precipitation : 1000 mm ;f,
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Theix - Manipulation of precipitation <gy
and temperature (2009 -2012) £33

C Actual climate (C): 240.5 mm (summer rain), 768.8 mm
(annual rain)

C Actual climate with summer extreme event (CX): heat wave
(active warming system) and precipitation reduction (162 mm,
693 .8 mm)

C Future climate ( ) corresponding to a projection of SRES
A2 scenario for 2020-2049: night temperature Increase
(passive warming system) and precipitation reduction (146.0
mm, 564 .8 mm)

C Future climate with summer extreme event ( ): active
warming system to mimic extreme temperature event under
projected scenario (71 mm, 491 .3 mm)

Cut+ Vv VY ¥ ¥ X Y
Cut - % X X

L gy gd
modexireme ’

Zwicke et al. (2013 )
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Performance Indicators (Cut -)

C CX WD WXD
Observed mean 2.69 2.16 1.94 1.85
Existing solution
Simulated mean 2.00 1.92 1.83 1.79
Mean squared error (best,0 71 +infinity , worst) 296.30 1 128.25 118.41 140.00
Index of agreement ( worst , 0 T 1, best) 0.84 0.81 0.80 0.80
Modelling efficiency (worst , -infinity 1 1, best) 0.59 0.41 0.39 0.38
Correlation coefficient (worst, -1 1 1, best) 0.95 0.96 0.95 0.93

t test probability of equal means (worst, 0 T 1, best) 0.12 0.43 0.70 0.83
Modified  solution

Simulated mean 1.67 1.61 1.56 1.51
Mean squared error (best,0 T +infinity , worst) 399.03 | 179.87 | 156.51 173.25
Index of agreement ( worst , 0 T 1, best) 0.87 0.84 0.83 0.83
Modelling efficiency (worst , -infinity 1 1, best) 0.71 0.58 0.55 0.55
Correlation coefficient (worst, -1 7 1, best) 0.96 0.96 0.95 0.94

t test probability of equal means (worst, 0 T 1, best) 0.05 0.12 0.25 0.33

modexireme



Performance Indicators (Cut+)

N
SN
]

C CX WD WXD
Observed mean 2.29 1.77 1.91 1.69
Existing solution
Simulated mean 2.72 2.64 2.55 2.46
Mean squared error (best,0 i1 +infinity , worst ) 149.67 166.61 169.08 176.18
Index of agreement ( worst , 0 i 1, best) 0.75 0.70 0.73 0.70
Modelling efficiency (worst , -infinity 1 1, best) 0.09 -0.26 | -0.01 @ -0.22
Correlation coefficient (worst, -1 1 1, best) 0.89 0.85 0.85 0.83

t test probability of equal means (worst,0 T 1, best) | 0.18 0.01 0.06 0.03
Modified solution

Simulated mean 2.00 1.94 1.93 1.86
Mean squared error (best,0 71 +infinity , worst ) 147.08 |117.66 |145.67 |132.84
Index of agreement ( worst , 0 T 1, best) 0.81 0.77 0.79 0.77
Modelling efficiency (worst , -infinity T 1, best) 0.47 0.27 0.38 0.26
Correlation coefficient (worst, -1 7 1, best) 0.91 0.87 0.87 0.84

t test probability of equal means (worst,0 T 1, best) | 0.36 0.56 0.96 0.57

modexireme 0



—— observation
— simulation
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Gross primary production

Laqueuille (France)

Katja Kiumpp

Robert Falcimagne

Olwier Darsonville
Intensive (ICOS-N1) David Collosse

1 LSV ha.yr-1
210 g N ha.yr-1 (3 splits)
13.7 % clover
2004 7 dominante specios (36)

Prod 7.10 DM groen. ha.yr-1

Standing: 2.6t DMLha.yr-1 9

Underestimations in winter time (with constant
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