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Radiative Transfer in Plant Communities (Ross, 1975)
Radiation Regime and Architecture of Plant Stands (Ross, 1981)

G a 2 t&h 70% of solarradiation absorbedby plantsis convertedinto heat and
usedfor transpirationandfor convectiveheatexchangewith the surrounding A NE

& lcomponentof solarradiation X is usedin photosynthesisindstoredOK S Y A O

& h yofthe most important problemsin current photoactinometryis how the
architectureof a standdeterminesradiationconditionswithin A (i €

G Lit possible to determine from radiation measurements such biometric
characteristicasthe amountoff SI @S & K ¢

a Yy &atisfactory and fairly simple method for the mathematical description of
clumpeddispersionshasyet beenfound owingto the complexityof the LIN2 6 f S
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the radiation regime and
architecture of plant stands

by J. Ross

Uqg‘gtqtion

a
Che Atmosphere

o /’l

=4
S
A
2
a
(=
(o)
5
o
=
(oW
A
=g
R
2
=
8
H
3
1
@

W Jurk Publsbars




Development of Climate and Earth System Models

Mid-1970s Mid-1980s Earfy 1990s Lafe 1980s
Atmosphers Atmosphere Almosphere
Land surface

Early 200057

Deean & saa-ice
miodel

IPCC AR3 (2001)



GFDL Coupled Climate Model (Manabe, Bryan,1969)

888888

/

A One continent, one ocean, no seasonal cyc

A 5220 atmospheric grid cells

A 1200 hours computation / simulated year or
a UNIVAC 1108

A Permanent glaciation predicted above®53

latitude

Albedos of land and ocean from
0 Budyko(1956 In Russian)
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GISS Global Climate Model Il (Hensen et al., 1983)

A 7128atmospheric grictells (8 x 10° x 9 levels)

A 30hours computation / simulated year an IBM 360/95

A 8 vegetation classes, mappati1°

resolution by Matthewg1983)

A VIS and NIR albedos (from literature review) with and without snow

A Potential evaporation scaled by soil moisture as a fraction of field capacit
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Modelling Stomatal Conductance

Jarvis(1976). Theinterpretation of the variationsin leaf water potential and
stomatalconductancdoundin canopiedn the field. Phil Trans R SocB, 273
C 1645citations

A empirical stress function of environmental variables (PAR,temperature,
humidity deficit, soilmoisture,atmosphericCQ)

A «ill usedin manyland surfacemodels (e.g. BATSCLSM|SBANoah,VIC),
but largely supersededby mechanisticmodelsof photosynthesisin Earth
SystemModels



A Simple Biosphere Model (Sellers et al., 1986)

Sellers et al. (1986). A Simple Biosphere M@8i# for Use Within General
Circulation Modelg 1289 citations

A 2-stream canopy radiative transfer model (direct and diffuse, NIR and VIS),
citing Ross (1975) for leaf angle distributions

A Jarvis (1976) stomatal conductance model

A implemented in NASA / Goddard GCBudet al. 1989) with Matthews (1983)
vegetation

A Sellers et al. (1993)vegetation parameters generated from AVHRR NDVI
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Snow Albedo Masking by Forests

MODISeedleleaftree fraction

O N 1

Barlageet al. (2005)Geophysical Research Lettedsi:10.1029/2005GL022881
Essery (2013¥seophysical Research Lettadsi:10.1002/grl.51008
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Snow Albedo Masking by Forests

BERMS clearing and pine forest (LAI ~
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Data from Alan Barr, Environment Canada
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Snow Albedo Masking by Forests

March¢ April 1996 Marchc April 1997

ECMWEF 85@Patemperature days error

Viterboand Betts, 199Qlournal of Geophysical Researtby, 27803¢ 27810



