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Land-cover conversion




Effects of Land-cover conversion
LW, = ceT

o — Stefan Boltzmann constant
€ — surface emissivity
T, — surface temperature

TSl TS 2

reflectivity , roughness , eco-physiology > changes in T,
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Calculating the contribution
of Aalbedo, Aconductance etc. to AT,

SWiy, — SWyyt + LWy — LW s = H + LE + G Energy balance

SVVin(1 _ a) + LWin - GETS4 = gacp(Ts o Ta) +ELUD/pa + Gs

Albedo Aerodynamic Canopy
conductance conductance
Ao oT. oT T
T, = (R, — LE — Gy) + T, AT, = —Aa + ——Ag, + =—Ag, +
ST /T a ST 9a " T ag, Je T g,
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Ao = (4eaTd)™? %, T %, %, T
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R: = SW,,(1 —a) + LW,, — eaT2 % % %
O Ox O
LE = g.L,D/pq VQ ?% V(%
f=20gqc + contribution of interactions (AaAg,,Ag.A9c ---)
a
P + contribution of higher order terms (AgZ,Ag> ...)

Juang, J.Y. et al., 2007. Separating the effects of albedo from eco-physiological changes on surface temperature along a successional chronosequence in the southeastern

United States. Geophysical Research Letters, 34(21).
Lee, X. et al., 2011. Observed increase in local cooling effect of deforestation at higher latitudes. Nature, 479(7373), p.384.



The effect of land-cover conversions on T,
in the New-Mexico Elevation Gradient

Land-cover
conversion

Pifion-Juniper woodland (US-Mpj) Juniper Savanna (US-Wijs)
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Comparing US-Mpj and US-Wijs
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The effect of land-cover conversions on T,

Land-cover
conversion

Converted site (Mpj+Wjs hybrid)

Construct a converted site — identical to Mpj
but with albedo, aerodynamic conductance
and canopy conductance ‘inspired’ by Wijs




Constructing the converted site

Albedo

Aerodynamic
conductance

albedo site 2

0.18
0.16 |
014l Albedo increases by 25%
012 -

01,7

0.08 |

0.08 0.1 0.12 0.14 0.16
albedo site 1

U, z—d
U—?log

H z—d

]
kpcpu, Og@

Ty — T, =




Momentum roughness

Temperature roughness

Constructing the converted site
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Constructing the converted site
SWin(1 — a) + LWy, — 0€Tst = gocpy(Ts — T,) + LE + G

SWin(1 —a) + LW, — GETS4 = gacp(Ts —To)(1+1/B) + G

Bowen ratio f = H/LE ¢
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o . Calculate T for the converted site
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Results SWin = SWin,
LWinc - LWin1
o . . . . Zo, = Zoq
O a. = 1.25a4
;"’{ sl Zy, = 0.56zy,
<
0 AT cqic = +0.4 °C
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ATs,calc

A T term contribution
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Results
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increase of albedo

Results: sensitivity analysis

15 contribution of A o term (°C)
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Results: sensitivity analysis

contribution of A o term (°C)
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Summary and conclusions

| checked the effect of land-cover changes of surface temperature

| imposed changes in albedo and conductance through roughness

lengths

* For conversion from Pinon-Juniper woodland to Juniper savanna,
first order terms Aa and Ag, contributed the most to AT

* Aa and Ag, had compensating effects, therefore changing T in

only +0.4°C

Future plans

* Expand the analysis to other expected land-cover conversions at
the New-Mexico Elevation Gradient
* Explore the effect of additional long term trends on AT
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