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1. Introduction

1.1 Backgrounds and purpose
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1. Introduction

1.2 Data sets and processing methods

Response variable

MODIS Aqua LST
products(MYD11A2):

Day View Time:1:30pm

Night View Time:1:30am

Spatial resolution:1km

Temporal resolution:
eight days

Explanatory variables

EVI: MYD13A2 products from
MODIS Aqua

Snow Cover: MOD10CM
products from MODIS Terra

precipitation: CRU data

Incoming solar radiation: CRU-
NCEP

Elevation: USGS-DEM




2. Multiyear-Averaged Difference Between LST and Tair
2.1 Spatial Pattern of LST-Tair difference
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2.2 Seasonal Variability of LST-Tair Difference
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3. Inter-annual trends of LST-Tair difference
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3. Inter-annual trends of LST-Tair difference
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4. Environmental and Climatic Mechanism of the Differences
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Surface energy balance equation:

(1=1)S, + L, = Ly +SH + LH + G
—(1-1)S, + (L, —L;) = SH + LH + G
Ly = eo(T, + 273.15)s*
SH = pC,CyU (T, — T,)

LH = LpCoU(qs — qq)

S,: incoming solar radiation

G: stored thermal energy

SH: sensible heat fluxes

LH: latent heat fluxes

F,: shortwave downwelling radiation

F;: longwave upwelling radiation

€: emissivity

r: albedo

o: Steven-Boltzmann constant

U: surface wind speed

Cy: drag coefficients for sensible heat fluxes
Co: drag coefficients for latent heat fluxes
da,qs: Saturation mixing ratio

p: air density



4. Environmental and Climatic Mechanism of the Differences
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4.1 Enhanced Vegetation Index (EVI)
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4.2 SNOW cover

90°N

60°N 5

Simple Linear son
Regression oy
(Spatial Variation) |

90°N 90°N
. . 60°N - 0°N
Partial Correlation
. o) 30°N
Analysis
(Spatial Variation) *'[, %l
30°S 30°8
60°S 60°S
180° 180°W  120°W 60°W 0° 60°E 120°E 180°E

90°N

60°N -

30°N

30°S

60°S

180°W

90°N

60°N [

30°N

0°

30°S

60°S

180°W

120°W  60°W 0° 60°E 120°E 180°E

120°W  60°W 0° 60°E

90°N 90°N
Simple Linear on TN
Regression 3N 3N
(Interannual 0 0
Variation) s surs |
I . 60° I 60°S i
0°W  120°W 60°W 60°E 120°E 180°E 180°W  120°W 60°W 0° 60°E 120°E 180°E 180°W  120°W 60°W 0° 60°E 120°E 180°E
90°N = = 90°N 90°N
60°N |- 60°N % 60°N
Partial Correlation . -
Analysis
0° 0°
(Interannual . " N
Variation) w8 30°s 3%
60°S cia 60°S ~ 60°S ~
180°W  120°W 60°W 0° 60°E 120°E 180°E 180°W  120°W 60°W 0° 60°E 120°E 180°E 180°W  120°W 60°W 0° 60°E 120°E 180°E
<0.001 0.005 0.01 0.05 0.1 0.1 0.05 0.01 0.005 <0.001 (Sig)
< - >
Negative Positive

90°N

60°N =
30°N

0°

60°S

180°W

120°wW

60°W

0° 60°E 120°E 180°E

90°N

60°N >3

30°N
0°
30°S

60°S

180°W

120°W

60°W

0° 60°E 120°E 180°E

60°S

180°W

90°N

120°wW

60°W

0° 60°E 120°E 180°E

60°N [°2

30°N

0°

st

60°S

180°W

120°wW

60°W

0° 60°E 120°E 180°E



4.3 Annual mean Precipitation (as a proxy for soil moisture)
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4.4 Incoming solar radiation

90°N

60°N

Simple Linear son
Regression oy
(Spatial Variation) |

30°s 30°S 30°S

60°S 3 60°S F— 60°S . 60°S 5
180°W  120°W  60°W 0° 60°E 120°E 180°E 180°W  120°W  60°W 0° 60°E 120°E 180°E 180°W  120°W  60°W 0° 60°E 120°E 180°E 180°W  120°W  60°W 0° 60°E 120°E 180°E

90°N 90°N 90°N = 90°N
60°N I 60°N 25 60°N Fri/es 60°N =53
Partial Correlation
1 . X 30°N 30°N 30°N
Analysis
. TS o . .
(Spatial Variation) ) ) )
30°S 30°S 30°S 30°s
60°S - . 60°S - 60°S m—n 60°S -
180°W  120°W 60°W 0° 60°E 120°E 180°E 180°W  120°W 60°W 0° 60°E 120°E 180°E 180°W  120°W 60°W 0° 60°E 120°E 180°E 180°W  120°W 60°W 0° 60°E 120°E 180°E
90°N 90°N 90°N 90°N
Simple Linear ™[> sorn 3 N3 SN2
Regression 30°N 30°N 30°N 30°N
(Interannual o 0 0 o
Variation) . s . e
60°S - 60°S : a— 60°S  — 60°S l
180°W  120°W 60°W 0° 60°E 120°E 180°E 180°W  120°W 60°W 0° 60°E 120°E 180°E 180°W  120°W 60°W 0° 60°E 120°E 180°E 180°W  120°W 60°W 0° 60°E 120°E 180°E
90°N . 90°N . 90°N - 90°N
60°N 7= 60°N 60°N 60°N [~3
Partial Correlation
. 30°N 30°N 30°N 30°N
Analysis
0° 0° 0° 0°
(Interannual . . :
Variation) 30°s 30°s 30°st 30°s
60°S . 60°S —=~ 60°S — 60°S >
180°W  120°W 60°W 0° 60°E 120°E 180°E 180°W  120°W 60°W 0° 60°E 120°E 180°E 180°W  120°W 60°W o 60°E 120°E 180°E 180°W  120°W 60°W 0° 60°E 120°E 180°E

<0.001 0.005 0.01 0.05 0.4 0.1 0.05 0.01 0.005 <0.001 (Sig)

< . >
Negative Positive




4.5 Elevation
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