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Fig.1 The diurnal variation of energy in land surface on a typical clear day in summer
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Fig.2 The comparison on allocation of energy in land surface on a typical clear day in summer
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Table 1 Correlation between surface energy and

environment factors in grassland

10 ¢m 0 cm 1m 1m I m I.5m

THORE LHRE RE O FSEE KE  KMES

LE  -0.279 -0.395 0.193 -0.727% -0.441 0.617
Hs -0.258 -0.165 0.303 -0.681 -0.197 0.757*¢
Go -0.008 -0.583-0.152 -0.731* -0.074 0.931**
RN 0.414  -0.441 0.114 -0.362 0.217  0.959**

#H:% P<0.05, ¥ x P <0.01
K2 XEgBRsRERERTHEXXE
Table 2 Correlation between surface energy and

environment factors in GoBi

10 ¢m 0 cm 1m 1m Im 1.5m

TR tHORE S SRR Kl RAES

LE 0.322 0.625 0.197 -0.829** -0.388 (.889**
Hs 0.616 0.879**0.579 -0.746* 0.158 0.891**
Go 0.221 0.684 0.232 -0.739* -0.283 0.951**
RN 0.435 0.812* 0.419 -0.740* -0.074 0.959**

:% P<0.05, % ¥ P <0.01

FEXEE, TR RRE SRS R %
BUNIERER, F HAH R R R B0F, THRE S Hs A0
RN MG B T RZKF. EREE, LB E M
THER Y SHER S BRI N AR, I B
FAIRE . XU BE R K AR XS R RE R/ &
A BRI , T i 1 7K B8 A 1 X I 1 B e 4
RV RAR N o R I T B AL AR BE AR I, K PH 4R
S ELHE ARG T 1 398, I3 3 3R 2 £ B0 THR 52 A
GRABERS e, F 16 F 2 D, b ee
Bl E K MR D R SR - GE B BAR K,
AR LD O BE B 1 K MR, BT 2 & Bk
SHRKRRE ERETRZ S TR L ENREE
THOK S SORB M, RBCHER S LB N

BUFHIEA R R R, RN R B% a8, KR4S
SR S BRI AR B, 8 5 R T Y 2 R A
PIZBVE RSB S KRR, T e th
—EREENEHERE TR, BTHEEMEKS R
T, YR R ARG KA, B4 8
BOR, B R 5 T A8 R B R AR, R
N SERERERIRE A , B 4 3 B Y K PR AR SR
AN, TR E KBS, FHRE AR K R
7, Pl HERGA RN, i — A R R R R
AR R W, AT BB IE R B8R 1 5 K< i
PSR FE R E, R B A R
&5 LE Hs G 2R ZMAMKER, KBARE
HEEIBMEEAK,

MEL BT AT LAE S 300 X 8RR 3 B
HEARMFHEE RN FERER KRB, AR
AROL AR BE K BH e B A %5 B R 5 i K B
AR AR . SEOL X BRI AR
B IEE RN FERE R AR AL, T
Wi AL O 0 3 DA S K 43 S BBl , PR AR A
AR ZRTEAKST

5 % iE

TER ZMANE R, 48% 1L X B R 5 aE 5T B
R R TR BE, MR PGl /T B,
W XA R AT S HGE B B AL KT B TR
AT EPGE RN AN T REE,

FEINKEE, EXHEEMEERHI S+
BREBMIMEE, B FHRAERS T EMER
RN RN FERATELR EB, M EsE
T RMAERBD, EREE BXE VL3
POE B SRR R B HGE B FE A, %
BN FEAT MR, SRR T R L3
MM RS, MigE 5 A TR R B RE R,

PP RE R AR . 1 X B 5 3 %
P B HIEHGE B AN TR RS, KR 3R
POER HIERGE B MK THRES, RERRR
PR FILX B, R BB AR TR X,

FEUL X R R R S R SR M E R
HREZKHESN, 3800 X 5 FE X 8 T a8
NEFEEFNFERE BB AKS, B4
R E R EA S

%% 3Lk ( References) :

[1] Zhang Qiang, Hu Yingiao. Scientific problems and advance of at-



oM

647

(2]

(3]

[4]

(5]

(6]

[7]

(8]

[9]

mospheric boundary layer physics[ J]. Advances in Earth Science,
2001,16(4) :526-532. [ 3K3&, $IfGE. KSR ZWEEMH
FEERMEGA R R[], kA PR, 2001,16(4)
526-532. ]

Sun Lan, Wu Guoxiong. Impact of evapotranspiration of land sur-
face on climate change[ J]. Science in China( Series D), 2001 ,34
(1) :59-69. [ #hK,, R EHE. i A BOT IRELB B[]
P EEE.D $#,2001,31(1) :59-65. ] _

Niu Guoyue, Hong Zhongxiang, Sun Shufen. Status and develop-
mental trends of land surface processes study [ J]. Advances in
Earth Science ,1997,12(1) ;:20-25. [ 4 HBK, Btoh#E, FhEEF.
MR R R IR SR REH ()] ERALE R, 1997, 12
(1):20-25.]

Liu Changming, Sun Rui. Ecological Aspects of Water Cycle: Ad-
vances in Soil-Vegetation-Atmosphere of Energy and Water Fuxes
[J]. Advances in Water Science,1999,10(3):251-259. [ x| &
B, B KEFHESEFE: LM —KRREKG
BEE PR R J]. KREHER, 1999, 10(3) :251-259. ]
Hu Yingiao, Gao Youxi. Some new understanding of processes at
the land surface in arid area from the HEIFE( J]. Acta Meteorologi-
cal Sinica ,1994,52(3):285-296. [ HjaHE, HhiE. BASLK
(HEIFE) —3f + B X RS R — Lo AR [ T]. K%
#£,1994,52(3) :285-296. ]

LI Min, Jang Weimei, Li Xin, et al. A test of the dynamical non-
stationarity in atmospheric boundary layer turbulence[ J]. Chinese
Journal of Geophysics, 2005,48 (3) :493-500. [ Z=4, & 4EH,
F0T, % KARERMA N ELRIERBIELT]. b3k
4R, 2005, 48(3) :493-500. ]

Zhang Qiang, Cao Xiaoyan. Numerical simulation of the land-sur-
face process over desert and Gobi in arid region of northwest China
[1]. Acta Meteorological Sinica ,2003,61(2) :219-225. [ I3& , ¥
BEEz. Padb T2 DX e B B B T g AR A AL (1] SR %
#,2003,61(2) :219-225. ]

Zhang Qiang, Zhou Yi. The characteristics of budget of radiation
and energy as well microclimate of Dunhuang oasis on a typical
clear day in summer[ J]. Journal of Plant Ecology,2002,26(6) ;
717-723. [3K3R, A% BURSU T R BE X s R 4R ST BE
BEVERNSRIRIELT]. B ES¥R,2002,26(6) :717-
723. ]

Zhang Qiang, Song Lianchun, Huang Ronghui. Characteristcs of
hydrologic transfer between soil and atmosphere over Gobi near oa-
sis at the end of summer[ J]. Advances in Atmospheric Sciences,

2003,20(3) ;442452

Fn . REEF SR RER

(10]

(11]

(12]

(13]

(14]

[15]

[16]

[17]

Wang Jiemin. Land surface process experiments and interaction
study in China-from HEIFE to IMGRASS and GAME Tibet/ TIP-
ER[]]. Plateau Meteorology,1999,18(3) :280-294. [ LA+ .
Rl A A2 S B A0 S M fE B BF 55— M HEIFE 3|
IMGRASS #il GAME Tibet/TIPER[]]. BJRS%,1999,18(3) :
280-294. ]

Lii Daren, Chen Zuozhong, Wang Gengchen,et al. Climate-ecol-
ogy interaction in inner MONGOLIA semi-arid grassland-prelimi-
nary results of IMGRASS project [ J]. Earth Science Frontiers,
2002, 9(2) : 307-320. [ BiA{~, BRES, TR, . ARH
AT BB R AR A S R A ) - IMGRASS H 2145 55
[J]. #b5RT%%,2002,9(2) :307-320. ]

Hu Yingiao, Sun Shufen, Zheng Yuanrun, et al. Review of study
interaction between underlying surface with sparse vegetation and
atmosphere[ J ]. Plateau Meteorology,2004,23 (3) . 281-296.
(BBt PAEOF, X708, % BB TRE SAKHEE
RS HRT]. BIRS&, 2004,23(3) ; 281-296. ]

Ma Yaoming, Yao Tandong, Wang Jiemin. Experimental study of
energy and water cycle in Tibetan plateau—The progress intro-
duction on the study of GAME/Tibet and CAMP/ Tibet[ ] ]. Plat-
eau Meteorology 2006, 25(2) ; 344351, [ M, Bkl #,
MR HRE R AR FKIE SRR B ——GAME/Tibet 5
CAMP/ Tibet IR HE R [J]. BIEK %,2006, 25(2):344-
351.]

Wang Sheng, Zhang Qiang, Wei Guoan. Modeling land-surface

characteristics under precipitation in a typical arid region of Chi-
na[J]. Chinese Journal of Geophysics,2006,49 (2): 383-390.
[ER, 5%&, DEE. BoK&M4THMRE T 2K ESHE
BERBRUE J]. IR R4, 2006,49(2) :383-390. ]

Chao Jiping, Zhou Degang. A simple analytical theory of cou-
pling between the atmosphere boundary layer and plant[ J]. Chi-
nese Journal of Atmospheric Sciences ,2005,29(1) ; 3746. [ 42
L EER. RSARB S I FRERE ST REE N —1
ST B (1], RRRHE,2005, 29(1) ; 3746. ]

Ma Weiqiang, Ma Yaoming, Hu Zeyong,et al. Analyses on sur-
face radiation budget in northern Tibetan plateau[ J]. Plateau Me-
teorology 2004 ,23(3) :348-352. [ iR, ¥, ¥R 5H,
& B P E BB L i [ T]. BIEA % ,2004,
23(3):348-352. ]

Ma Weiqiang, Ma Yaoming. Analyses on surface energy in arid
regions in northwest China [ J]. Arid Zone Research, 200423
(3):348-352. [ 38, SEH. L TRXREEWE 5
HLJ]. FREDFF. 2006,23(2) :348-352. ]



648 HuERBL 2 R L VR

Analysis on Surface Energy in Grassland and Gobi in Summer

WANG Run-yuan, LIU Hong-yi, ZHANG Qiang, ZHAO Hong, YANG Xing-guo,

WANG He-ling, ZHANG Kai, YANG Qi-guo, WANG Sheng
(Key Laboratory of Arid Climatic Change and Reducing Disaster of Gansu Province, Key Open
Laboratory of Arid Change and Disaster Reduction of CMA, Institute of Arid Meteorology ,
China Meteorological Administration, Lanzhou 730020, China)

Abstract: Using field observation data, the characteristics of surface energy in summer in grassland of Qilian
mountain and Zhangye Gobi of Hexi corridor were analyzed, as well as the relations between environment factors
and characteristics of surface energy were discussed. The results indicated that RN and LE flux in grgassland is high-
er than that in Gobi, and Hs and soil heat flux in Gobi is higher than that in grassland on a typical clear day in
summer. In grassland LE is three times as large as Hs and soil heat flux. In Gobi Hs and soil heat flux is twice as
large as LE. The surface energy is not balance in grassland and Gobi. In grassland the sum of LE, Hs and soil heat
flux is smaller than RN. In Gobi the sum of LE, Hs and soil heat flux is bigger than RN. The difference between
RN and sum of LE, Hs and soil heat flux on a cloudy day is bigger than that on a clear day as well as it in Gobi is
bigger than that in grassland. Main environment factor that influences the difference of RN in grassland and Gobi is
suns radiation. Main environment factors that influence the difference of LE, Hs and soil heat flux in grassland and
Gobi are surface vegetation and water.

Key words: Grassland and Gobi; Hs; LE; Soil heat flux.



