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Abstract A field observational experiment on ground surface downward longwave radiation (DLR), upward longwave
radiation (ULR), and land surface temperature (LST) was conducted at three man-made sites at Gobi, desert, and bare
loess zones in 2013 in Gansu Province. In the present study, variation characteristics of surface longwave radiation (LR),
LST and surface broadband emissivity over Gobi (GbBE), desert (DeBE), and loess (LoBE) underlying surfaces are
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analyzed based on the observations collected in the experiment. Results show that the ULR and LST at the Loess site are

lower than that at Gobi and desert sites. Surface broadband emissivity at each site has obvious variation characteristics,

especially the diurnal cycle feature. Daily averages of surface broadband emissivity at GbBE, DeBE, and LoBE are
approximately 0.92640.0452, 0.91640.0419, and 0.88110.049, respectively. The values and variation characteristics of

observed land surface emissivity are not consistent with that in land surface models. Land surface emissivity can be

affected by environmental factors and weather condition. Land surface soil moisture is a significant factor influencing

surface emissivity in arid and semi-arid region. More relatively influential factors should be measured and analyzed in the

future in field observational experiments.
Keywords
underlying surface
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RREEH R IE 14 TR TRX, HAES
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Huang et al., 2012). Ak, AEKT2 25 X A%
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#ii (French et al., 2008; Edwards, 2009). 7E3§ 11/
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Based Methods, fajf#% PBMs)., Rl 2%
JEGORE B T8 M 3 R S 8 R 3 B B SRR T T AR
WEHZ, AWM.

TR RS IR I ok, A
(AR ARSI D IR 42 3R AR ARAG I, R AN ]
i T 2 A 1) A AR AT AT R — A [ E )
AR, /D B I [ 0t 2 0o A A0 T A2 4K 1 45 R
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)RR oW T SF— UK 25 2 WL (Stefan-
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SR AR B BRI AR AR A ) K
A, I

Lo=oTy=(1-¢,)L +¢,0T,, (7

oy, L) ERPEERS (1.5 m AW, LK
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HO2 ULR, X ] e 51zl A KR 2 5 80 R0
BALA K. B 3 45l T s iR E (Land
Surface Temperature, &jFK LST) ARALAFAE ], S
W, =l LST AR, BRI, XA
AL LST o 2752 K, fr LST 4 338.5 K, *F3
LST 74 303.5 K; bantise{k LST iy 273.8 K, 4
& LST 5 339.4 K, “F#JLST 24 303.0 K; ¥ +uh
AL LST o 285.4 K, fmrm LST 4 3144 K, F31Y
LST 4 296.2 Ko # b3 4y LST L HAR @35 LST
lRRE 8 K, IX 1] REAH /2 T B ULR AHXT /N i
Al
3.2 HERARGTERTUHHE

AR T 2 JEOUL I AN S 5 = B 45 2R, AE 8~
12 pm 5 [ YRR RS A R i 3R AR A DX TR)
0.7~1.0, Ogawa et al. (2002) WF5TEH#E R
iU BRI HARAR R K. SEHTIRYE MODIS LA
pery I €T S e e b L - LM S 11
3~14 pm P BE P IERVD O iE R R AR
[X i) 4 0.78~0.98 (Wang et al., 2005). H4fz L EHF
FUHOER, &5 2013 AERFAMOLIN GG s bRt ol, Ok
P S A ORI H A SR = U A B
B AR A B FEHIAE 0.800~0.999 2 [],

TR TR, 5 S0 R ORE I Bk B &
(Gobi Broadband Emissivity). Vb5 B RS
(Desert Broadband Emissivity) 185 + 55 ik Bt & 5

% (Loess Broadband Emissivity) 43 5] 5 #% & GbBE.
DeBE Fl LoBE. & 4 Jy~BE, ybyiAI g+ h 34 i
FRE P B R S ZER A A AR, =l R A AT
(] 4) T e BA T )b 2 w8 5 B R S 26 2K
RO AL, =0l RS0 BUR SN 2 AR A 30 BB
12, EFEHNEE WA 040 . B GbBE {H4:
IITTE 0.926 fiAi, ¥biKy DeBE S 43AifE 0.916
JeAi, s vk LoBE W E# 0 A fE 0.881 ity

SEA IS o3 A, AR IR m)/ME— D0 (1) 53
ARl OGRS LRI B B 5 4 lgs
T RE L YDIRORI R R S AR S P BRI 2 H
SERRARRIE I . Wi 5 BN, W P =0 A
GbBE. DeBE #il LoBE H#4J{H th B A7 B & (1) A8 fb
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Fig. 4 Probability distribution of land surface broadband emissivity
during the IOP at (a) the Gobi site (GbBE), (b) the Desert site (DeBE), and
(c) the Loess site (LoBE)

i, J:r GbBE fix AEH K 0.999, #:/IME 4 0.800,
SFEIE M 0.926; DeBE f KMEH A 0.999, f/MEN
0.800, “F-¥J{E 4 0.916; LoBE fz K{E N 0.998,
/ME R 0.800, “F¥J{E % 0.881. LoBE L, GbBE #il
DeBE B§/N, AR 0D 7 S g R A0PR B il H &g
SEA RN, UL P e e R R I, [
5 AL 2 T B I K T R A 5 3 LoBE /MK
—AEEIRE, AR HEE 2 R L RAE, Jf
8 PERE R AR REIL L . el N, SR
RSP HPBME IR — i, HSEDE /N T
B CLM 58+ K 5% {H 0.96 (Oleson et al.,
2010,2013) . MM A AT 1% =3k 1008 BOR I

fRI8E 2 Gevh A5 R LR 1 I 2.

FT1 XEE RFNE L WNGh S R IR R ST RS
ESthk
Table 1

surface broadband emissivity at Gobi, desert, and loess

Statistics characteristics of the values of land

field observational site, respectively
MR T8 BURN R GE v R AIE

KM EAME CFIME I % FRAE 2
R EE 0.999 0.800 0.926 0.0020 0.0452
VoLl 0.999 0.800 0.916 0.0018 0.0419
Btk 0.998 0.800 0.881 0.0024  0.0490

F2 XEB.WRMEIWMNSSMRFTEBEAHEANE

FIHFIED TR
Table 2 Statistics characteristics of the daily average

values of land surface broadband emissivity at Gobi, desert,

and loess field observational site, respectively
MR FEWBUR ST H PR HRFE

WA BME TP T3 % FRAE 2
LRE 0.962 0.849 0.926 0.00082  0.0287
b it 0.962 0.860 0.915 0.00033 0.0184
W+l 0.929 0.814 0.878 0.00054  0.0233

3.3 HBIFRIFR A SR LEHE

Bl 6 Sy =il i LTI R4 T 13 0 U8k B Rt
AR AE BT B o =3k AR RS R HAA [ 381
REERG: 2013 4E7 15 Hy vbidish: 201347 A
19 H; #&+uk: 201348 H4 H. 4 6a. ¢ file
Fizr, =il fi—Krh GbBE. DeBE #il LoBE E. 5 1]
W HARRAE, — R RS R EE ARk
AAZ, WERSAGE (K 6by dy FE) Wil 7 —K
1 GbBE. DeBE HI LoBE W4 il i, 82 4:
WHERTERE 3,

%3 HABBERTXRE. DEMBEBLIWNESHRFTRELR
SERFIHED TR
Table 3 Statistics characteristics of the values of land
surface broadband emissivity in a typical clear day at Gobi,
desert, and loess field observational site, respectively
SRR R TR B BUR ST AL SE T HRFAIE
B BAME P T bedEE
SeEERE (201347 H1SHY 0997 0.845 0930 0.0013 0.0361
YN (2013427 H 19 H) 0982 0.884  0.928 0.0005 0.0230
Wk (20134E8 H4 HD 0.957  0.821  0.897 0.0008 0.0288

i LTk, mfE 4. B S AE 6 wa, =AW
M3k 5 GbBE. DeBE I LoBE E.45 H AR AL RFIE,
A NS A AL, X T FRmE R 2
[ 2252 Ah, JEAT g5 il 250 BB S %
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Fig. 5 Variation characteristics analysis of daily average land surface broadband emissivity during the IOP at (a) the Gobi site, (b) the Desert site, and (c) the Loess site
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