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GLOBAL CLIMATE AND VEGETATIVE MODELS 299
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Figure 16,1 Environmental constraints imposed to 17 biomes (bold numbers) in the BIOME model
(see Table 16.2 for the list of biomes). Each biome in the diagram has one or more environmental
limits: moisture index MI, temperature of the coldest month Tcy growing degree day base 5°C and
0°C, GDD5 and GDD0, respectively, and temperature of the wannest month Tw. The biomes are
limited by lower and/or upper environmental limits, but there is not necessarily one lower and one
upper environmental limit allocated to each biome. The dotted boxes with bold numbers represent the
biomes for which there is an upper Tc limit (e.g. the upper Tc limit of biomes 6,7 and 8 is -2°C).

The primary input variables are monthly precipitation, surface temperature, the total amount

of cloud and soil data. In this study the soil water capacity is set to 15 cm and so no additional

soil data are employed. The Holdridge model was tuned (Figure 16.2) in order to match

the distribution of vegetation given by the BIOME model when observed climate data are

used. This tuning was done using a high resolution dataset of climate (i.e. 0.5° by 0.5°).
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Land Surface Moisture Fluxes in the ECHAM GCM

Peff qr

I
hqsat(Ts)

W<

\ D

Symbols:
Peff: effective precipitation

R: surface runoff
I: infiltration
qr: spec, humidity at reference

height
qsat: saturation value of q

Ts: surface temperature

Ws: soil moisture

D: drainage

h: relative humidity

Resistances:
ra: aerodynamic

rc: bulk stomatal

Bucket hydrology: One soil moisture layer of depth WSmax

Eeff: effective
evapotranspiration

M: snow melt
pw: density of water

= P^-E^-R-D

Eeff = Ebs+Etr

Bare soil evaporation:
with

h = max - 1 - cos I mini 1,

Transpiration:
with
rc = f(PAR9 Ws)

PAR: photosynthetically active radiation
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Table 1: Initialization

Land surface parameters

Vegetcitional roughness length

Background alKedo

Forest index

Vegetation ratio

Leaf area index

Max, soil moisture

of the

M

[m]

deforestation experiment.

Control

0.102

0.12

0.05

0.13

1.2

0.12

- 2.000

- 0.23

- 0.95

- 0.96

- 9.3

- 0.73

Deforestation

0.026

0.18 -

0.00

0.11 -

1.2

0.08 -

0.23

0.82

1.2

0.49
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Abb. 6-3: Anderung von Niederschlag in mm/Tag (oben) und 2 m Temperatur in K (unten)

bei Abholzung gemittelt iiber die Monate Juni, Juli und August. Negative Werte

sind gestrichelt dargestellt. Schattierungen zeigen die Signifikanz des Ergebnisses

anhand eines t-Tests bei einem Signifikanzniveau von 95% (hell) bzw. 99 %

(dunkel).
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Estimates of the various components of the global carbon cy-
cle. Units are Gt/y (1 GT = covers the state of Hamburg with 0.5 m
coal) In this context ocean - atmosphere interactions and
ocean processes are of crucial importance.
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