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A nonstationary water budget?
What is the role of ET?
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Effects of increasing ET on recharge
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Effects of increasing ET on recharge
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Combined Method
Penman-Montieth Equation
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where

o (R.-G) =Available Energy= net radiation — soil heat flux (W/m2)

0 P, (P, )= density of water (air)

0 ¢, = specific heat of air

o r, = net resistance to diffusion through the surfaces of the leaves and soil (s/m)

0 r, = net resistance to diffusion through the air from surfaces to height of measuring
instruments (s/m

7 A = latent heat of vaporization

Y = psychrometric constant

o A =de/dT (known)

0 e, (e,) = saturated vapour pressure at air temperature (ambient vapor pressure)



Fully modeling ET requires knowledge

-CIbOUT energy, weather, and vegetation

1. Net radiation is one of ’rPQ/
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Stomatal response to climate factorsf

is important for ET calculations AR,
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Stomatal response to climate factors is
vegetation-dependent
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Soil moisture is important for both
evaporation and transpiration
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Effects of growing season length

on ﬁofenﬁal ET
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Effects of growing season length on

potential evaporation vs. transpiration
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Effects temperature changes on

ﬁofem‘ial ET
]
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Effects of growing season length and
temperature changes on potential ET
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{sky and surface-reflected
l radiances + diract radiance)
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Deciduous Broadleaf/
Shrub

Restored Prairie




ET model was calibrated to match
actual ET record

Adjust parameters affecting stomatal conductance and growth onset
and rates to get the best fit (Markov Chain Monte Carlo approach)
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Three separate climate models provide
a range of possible changes
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With future climate data and our
calibrated model....
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Average Annual ET from

CCCMA GCM (wet)

Average increases of
about 60 mm statewide

by 2100 (+10%)
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Average Annual ET (mm) by Region and Vegetation Type - CCCMA
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Average Annual ET from

CNRM GCM

(intermediate)

Average increases of
about 40 mm statewide

by 2100 (+8%)
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Average Annual ET from

MIROC GCM (dry)

Moderate declines in
much of the state

Increasing ET in
northeast Wi
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Average Annual P — ET 800
from CCCMA GCM (wet)
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Average Annual P — ET
from CNRM GCM

(intermediate)

Increase in P — ET

through 2065, but
decreases by 2100
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Average Annual P — ET
from MIROC GCM (dry)

Large decrease in
P — ET across the state

Much drier conditions
overall by 2100
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Conclusions

* ET is expected to increase
across the state, particularly
by 2046-2065. [The only
exception occurs if P decreases
substantially]

* However, the changes to P —
ET are most important and
depend on precipitation.

e Unless P increases more than
ET, water availability will
decrease.




Future climate predictions can then be
used to estimate how ET will change
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