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Air temperature

Air temperature directly controls leaf carbon gain by influencing rates of photosynthesis and respiration. The daily temperature pattern
follows a sinusoidal curve with maximum an minimum temperatures lagging the corresponding incident radiation curve by a few hours
(depending on latitude).

From the meteorological data set we obtain daily maximum and minimum temperatures. To build up the daytime pattern of air temperature
GOTILWA+ uses the empirical sinusoidal function:

(1 -7, Jeos(1.5-7-(hour- B, )/A)))
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where Tmin is the minimum temperature (2C) of the day, Tmax is the maximum daily temperature (2C) and D is the day length (hours)
calculated as:
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37 GOTILWA+: Soil Carbon Fluxes and Hydrological properties .

HYDROLOGICAL PROPERTIES

Hydraulic gradient [mdm]:

Soil Hydraulic conductivity [mdday]:

kMean Soil Depth [m):

Relative volume of stones [£):

Field Capacity [as percentage of Max WFP]:
Drrainage rate [1/day]:

Imitial values for SOIL CARBOMN FLUXES

L + F Honzons:
[rital Sail Organic Matter in L+F horizons [g/mé):

A + B Honzonsg [zoil column average):
Soil Organic Carbon, S0C [% of diy weigth):
Bulk denzity [bop 2oil], Bd [gicm3):
Bulk denzity [bottor =oil], Bd [gicm3):

b axirur S oil Y ater Filled Por. [top zail) MWEP (%)
t. Soil *wfater Filled Porosity [battorn zail) WEP (%)

b amirmumn Soil W ater Holding Capacity  [mm):

Values in blue ane defived values and can't be modiied

Conztants for the Soil C efflux eqguations:

k[LF a 25°C]: 0.0066 T LF to AB: 1 W omin: 10
k[&B a 25°C] 0.00005 Q10: 22 W omax: 100

|| Allow change data
File:  C\PROGRAM FILESAGOTIDwWA+A\FORESTSMPIMUS_SYLWESTRIS_TEST.S0L




S Swerm Particle Optimization Agorthp SN HE L T 4 W

Swarm FParticle Optimization Algorithm

D ecizion Wariablez Min

Time to the first thinning [vears)

Remaining B azal Area after firgt thinning [m2/ha)

Tirme from the first to the second thinning [pears]
Rermaining B azal Area after gecond thinning [m2/ha]
Timne from the second to the third thinning [vears]
Remaining Baszal Area after third thinning [m24hal
Select the number of thinnings Time fram the third to the fourth thinning [years]

2 Ma thinning. Only final cut R emaining B azal frea after fourth thinning [m2/ha)
1 thinning + final cut Tirne from the faurth ta the fifth thinning [vears]
(0 2 thinnings + final cut = 8 —

@ 3 thinnings + final cut FRemaining Bazal Area after fifth thinning [m2/ha)

7 4 thinnings + final cut Rotation length [pears]

71 B thinnings + final cut

Objective functions
1 Soil expectation value [£/ha)

() Abowveground total biomass production during the ratation length [Marsha)
() wwiater Use Efficiency over the Rotation Length rgCAgHZ20

() Composite lndex of Fire Risk [Sum [Fire risk * Damage rizk)

Dlizcount rate:  0.02 Tending cost at wear 20: 3900

Constants for the Optimization Algorithm

[nertial constant W g Mumber of particles: g

Cancel Direction towards the particle best C1: 2 Mumber of iterations: 2

Direction towards the global best C2: o Corvergence Criteria: o1




% g The Gotillwa+ model (craciaana savars, 199, 2009

Forest Ecophysiology
Structure




@ The Gotillwa+ model (Gracia and Sabaté, 1998, 2008)

B

Climate

Solar radiation

v
Temperature

TREE RINGS
GROWTH CURVES
PROD ON

Autotrophic Respiration
= CO,

Pipe Model
Fine Roots Heterotrophic :
i Respiration Soil
Soil Water Content e

Lo,

Ecosystem Physiology




- ..I.A.ouu'.,l D PR S

TR A D iy S S r}_\x,umvhn’gl

BASE LINE

PR, th g g .?.F
RNy o i L bty TR B




Rainfall - Transpiration
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Leaf Temperature

SUN Leaf Temperature (°C)
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Leaf Transpiration

SUN Leaf Transpiration (mmolsim2/sec)
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Leaf Assimilation

27 SUN Leaf Assimilation {(micromolsim2isec)
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Leaf Stomatal Conductance
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Basal Area
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Yield

Soil Organic Matter in LF Horizon



