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* We are confronted with many environmental and hydrological issues

Transport
by wmd (37)

* That require us to understand the changes in storage and transfers

of energy and material, primarily water and carbon

# ()
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If we are to manage our environment properly we
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measure the water, carbon and other balances
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How do we measure state variables and fluxes, In

ecological systems responding to change ...

The critical fluxes of water and carbon, and other
trace elements In:

 \Vegetation responding to a disturbance, such
as fire, logging or disease?

* A bushland regenerating?

* A catchment responding to changes in
vegetation or climate?

* An ecological community responding to stress?

# ()
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How do we measure state variables and fluxes, In

ecological systems responding to change ...

The critical fluxes of water and carbon, and other
trace elements

# ()

CSIRO. What can an atmospheric flux station do for you? June 2011 Oz%x TERN® csiro



Say we want to compare the water and carbon
balance of two patches of bush

GIIIIIID
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Or determine impact of change in
groundwater regime on an ecosystem
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Consider a catchment or recharge area as a
‘Control Volume’

what comes out, and
how much is stored

# ()

CSIRO. What can an atmospheric flux station do for you? June 2011 QZQ'E;Z;%zl TERN csiro

Torrostral Ecosystem

Reaearch Network



Consider a catchment or recharge area as a

‘Control Volume’

Evaporation is the 2" biggest flux
How do we quantify it?

An eddy covariance flux station gives us
a ‘stream gauge’ for evaporation

and for carbon dioxide and other ‘trace’ gases

# ()
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Consider our ‘control volume’ of atmosphere

Interacting with the surface in sub-surface

Important considerations:

S Exchange
» Uniformity of Fetch/footprint with
» Change in storage atmosphere

W( :
TC (evaporation,
z assimilation)
A

' . ‘ ~ Advection
Advection . .
)a‘m » o L H \;\' ;

N Surface
/.discharge

(C export)

- Recharge
.~ Drainage"



With suitable instruments we can close the energy,

water and carbon balances, & monitor other gases

Net radiation Humidity

Average wind
Temperature

and wind
fluctuations

Solar radiation

Digital camera

Plus:

soil moisture,

soli temperature,
groundwater level
soil evaporation
sap flow

soil and water
salinity

# ()
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We combine the high frequency measurements to

give us Atmosphere - biosphere exchange:

=>The water and carbon balance
I M, Pl
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Say we compare two patches of bush

— one subject to an impact, one not

= DOElWestiEencediUinburnty: “DOESEastiNotiF ed_Burnt

DEWet__Not_Fenced_nur ~ DOEEEastifencedBBuUrnt =

Legend

: E Gnangara LAl Sites (Major)
| |:] Gnangara LAl Sites (Minor)
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Say we compare two patches of bush

— one burned, one not
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Feb. 2008 — before the fire
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Remote sensing of evaporation by satellite
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| The fire
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An eddy flux system is the best method we have to
measure evaporation and CO, fluxes in the ‘wild’
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A flux station helps scalg

up to regional and large ‘i!»
scales
| ‘-ﬂ Patch
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We monitor :

. Incoming and oufgeing energy
e Rainfall, evaporﬁtlon and CO, fluxe

» Moistere storage

;;_Qese complement ecophysmlogy measurements

% Andl help calibration of satellite images




So, what can a eddy flux station do for you?

Close catchment water balance WU N
Determine recharge, subtracting ET from | L{{f 8
rainfall A
*Determine whether an ecosystem is Iin
growth or decline => quantifying carbon
uptake or release
Link ecosystem function to water balance
*Place point scale physiology and flux
measurements in a large scale context 2 48
*Provide ‘ground truth’ for remote sensing % il
ET models
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CSIRO Land and Water
Richard Silberstein
Team Leader, Groundwater hydrology

Phone: 08 9333 6000
Email: Richard.Silberstein@csiro.au
Web: http://www.csiro.au/people/Richard.Silberstein.html

Thank you

Contact Us
Phone: 1300 363 400 or +61 3 9545 2176
Email: enquiries@csiro.au Web: www.csiro.au CSIRO
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