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Moist forest LAl = 5.0
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Drier forest, LAl ~ 3.5

-



LAl ~2.5

Driest forest
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In Western Australia,
precipitation has remained
below long-term average
since 1975
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Precipitations

Rainfall Anomaly (%)
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Precipitations

In one watershed, the minimum weekly flow has dropped
consistently since the 1950s, with only 2 years of any

Lowest 7 day flows (Ml/d)
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Precipitations and Temperatures

Many forests in Australia are dying back in response to
extremes in temperature and record low precipitation
(Matusick et al. 2012).

Why is this not the case in the Warren River Catchment?

" 2. ought and heaf**trlggers sudden and
severe dletg'éck |n dorn'unant Medﬁerranean type woodland species:.




Measure predawn water potential
to assess tree access to water
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With large variation in annual precipitation

we would expect LAl also to vary
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Precipitation Gradient

400-1400 mm/year
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LAl is Correlated With Precipitation
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LAl is Correlated With Precipitation

LAl correlation with annual precipitation
in the Warren River Catchment
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Interannual variation in LAI
within three precipitation zones
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3-PG Model

Use 3-PG model to assess whether access to ground water buffers LAl
response to variations in precipitation & to model the water balance
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3-PG Model

1sttest with 3-PG to find max ASW that produces monthly ET values
iIn agreement with (Precip.-Runoff-storage) and Satellite-based estimates of ET
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3-PG Model

Simulations with the 3-PG Model to estimate Maximum Available Soil Water Storage (max ASW)

with varying mean annual precipitation (PR), and mean LAl values: (1) with Max ASW set at 1000 mm and soil fertility (FR)
and canopy quantum efficiency (alpha) adjusted (-15% and -23%) to obtain mean LAl values for PR of 900 and 700 mm,
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Conclusions

In drought-prone areas, we expect LAl to be in balance with available water supply &
trees to experience water stress and reduction in transpiration

If LAl appears relatively unresponsive to large variations in precipitation,
consider possibility that trees have access to groundwater

Can verify tree access to groundwater by measuring predawn-plant water potential,
stable isotopes of water, and by monitoring sap flux and ET

Stable isotopes of water in trees should match that of the stream or
groundwater if that is the source during periods of drought.

Process-based models can estimate tree access to groundwater by
constructing a soil water balance whereby max ASW values are adjusted
until they match remotely-sensed LAl and independent measurements of ET
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