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ñYet Another Talk About Models and Observationsò



Overview of Talk

Å Describe 3 year project to better characterise spatial and 

temporal variation of carbon, water and energy fluxes 

over Australian Tropical savanna

ÅSavanna has a large spatial extent globally & in Australia

ÅSavanna is a productive ecosystem prone to disturbance

Å Show some pictures of people in the field

Å Present preliminary results from the observational 

program

Å Present preliminary results from the modeling study

ÅAbility to resolve seasonal dynamics



Project Research Questions

What is the temporal and spatial variability in 
H

2
O and CO

2
fluxes over Tropical savanna 

and what drives the variability?

How can we integrate data from flux towers, 
aircraft and satellites to constrain estimates 
of the H

2
O and CO

2
budgets?

Can a coupled mesoscale and land-surface 
model replicate the observations?

ñPatterns and processes of carbon and water budgets across 

Northern Australian landscapes: From point to regionò



Sites
Å Howard Springs

ï E. tetradonta, E. miniata

Å Fogg Dam

ï wetland

Å Adelaide River

ï E. tectifica

Å Daly River

ï E. tetradonta, E. miniata

ï regrowth (5 years)

ï pasture (25 years)

Å Dry River

ï C. capricornia

Å Sturt Plain

ï tussock grassland



Savanna Vegetation Map



Top End Vegetation Types

No communities

within reach

Acacia spp4.9%16

No communities
within reach

E. brevifolia, E.
leucophloia

5.1%7

Adelaide RiverE. tectifica5.4%4

No communities

within reach

Northern box,

ironbark

6.5%14

Dry RiverC. capricornia8.2%10

Howard Springs
Daly Uncleared

E. tetradonta, E.
miniata

13.2%5

Sturt PlainsTussock grassland17.4%23

LocationDescriptionAreaType

44.2%



Land-surface Model: CABLE

· ñBig leafò coupled assimilation/transpiration model
· Wang & Leuning (1998), Leuning & Wang (1998), Wang 

et al (2001), Kowalczyk et al. (2006)

· C3 sunlit/shaded leaves, C4 sunlit/shaded leaves

· mixed C3/C4 canopy by specifying C4 fraction

· seasonally varying Lai and C4 fraction

· 13 vegetation types, 9 soil types, 6 soil layers

· destined to be the LSM in ACCESS

· 7 major parameters for photosynthesis/evapotranspiration 

model



Savanna canopy

C3C4

Sunlit

Shaded

CABLE

C3 overstorey

Lai 0.6 - 1.0

hc 16 m

C4 understorey

Lai 0.08 - 1.4

hc 0.1 - 2 m

C4 roots shallow

C3 roots deep

Reality vs Model



Parameter Estimation

· Wang et al (2001) in GCB

· Vcmax ïmaximum Rubisco carboxylation capacity

· D0 - response of stomatal conductance to vapour 

pressure deficit

· ɓ ïresponse of soil evaporation to soil moisture

· a1 ïslope of stomatal conductance as a function of 

assimilation

· These are probably the most we can derive from 

measurements



Constraints on Parameter Estimation

¸ We would like a scheme to interpolate parameters 

derived at a few sites across a heterogeneous 

landscape

Traditionally done via vegetation type, can we use 

hyperspectral information?

¸ Can we constrain canopy-scale parameters with leaf-

level measurements?

Should spatial patterns in parameters derived at the 

canopy scale match spatial patterns in parameters 

measured at the leaf scale





20 25 30 35 40 45

Leaf temperature (°C)

0

100

200

300

V
c
m

a
x
 a

t 
le

a
f 
te

m
p
e
ra

tu
re

 (
µ

m
o
l m

-2
 s

-1
)

Adelaide R
iv

Boulia

Daly 
Rive

r

Dry
 C

re
ek

Howard
 S

prin

Stu
rt 

Plains

SITE

0

50

100

150

200

250

V
c
m

a
x
 a

t 
le

a
f 

te
m

p
e

ra
tu

re
 (

µ
m

o
l 
m

-2
 s

-1
)

C. la
tifo

lia

E. a
parre

rin

E. c
oolib

ah

E. m
iniata

E. p
ru

inosa

E. t
ecti

fic
a

E. t
erm

inali

E. t
etro

dont

SPECIES

0

50

100

150

200

250

V
c
m

a
x
 a

t 
le

a
f 
te

m
p
e
ra

tu
re

 (
µ

m
o
l 
m

-2
 s

-1
)

Cernusak et al



Preliminary Flux Tower Results: 2008

· Howard Springs, Adelaide River, Daly Uncleared

· Net ecosystem exchange

· Latent heat flux



Net Ecosystem 

Exchange

Howard Springs
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First Thoughts

· Can CABLE reproduce the observed temporal 

variability?

· previous run using meteorology from Howard Springs for 

6/2004 to 5/2005

· Lai and C4 fraction from measurements in 2000

· total Lai compares well with MODIS C5 for 2004/2005

· minimal tuning (Vcmax, soil wilting point)
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Howard Springs 6/2004 to 5/2005

Fc

Fe

Fh

Fn



CABLE Seasonal Dynamics

Howard Springs 6/2004 to 5/2005

¸ Need to get C4 fraction correct to 

resolve seasonal dynamics in Fc

¸ Not as important for Fe

¸ Constant Lai, seasonal C4 (red)

¸ Constant C4, seasonal Lai (green)
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July 2004
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December 2004
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Fe & Fc Dry and Wet Months

¸ Dry Season Fe and 

Fc are different

¸ Wet season Fe and 

Fc are comparable

¸ Suggests a 

systematic bias in 

the model

¸ Systematic bias in 

the model will 

translate to a 

systematic bias in 

the estimated 

parameters



Why does the model underpredict Fe 

during the dry season?

¸ Is it the parameter values in the 

model?

¸ Is it the underlying formulations in 

the model?
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Is It Soil 

Moisture?
¸ CABLE keeps the soil 

wetter during the dry 
season

¸ Soil moisture remains 
above the wilting point

¸ Soil moisture in the 
model is not causing low 
Fe during the dry



July 2004
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