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Abstract: This pgper explore surface energy exchanges and their underlying mechanisns during the growing season in four
grassland ecosystans in Qinghai - Tibetan Plateau and Mongplian Plateau through analyzing the 4—5 - year continuous flux
data obtained by the eddy covariance technique The four ecosystans are a tamperate steppe ecosystan in central Mongplia
(KBU) , atemperate steppe ecosystem in InnerMongplia (NM) , an alpine shrub - meadowv ecosysten (HB) and an alpine
steppe meadow (DX) in Qinghai - Tibetan Plateau along a precipitation gradient The results show that the surface
reflectivity (albedo) for short - wave radiation (0,) was lovest (O 12) in HB because of highest NDV I (0. 58) and
volumetric il water content (28 3% ) compared with those of other three ecosystans Thed , values in KBU, NM and DX
decreased with the growth of plant, and increased as the plant senesced during the late groving seaon; but the seasonal

variation ofa , in HB exhibited an opposite trend to those at other three sites The Bowen ratio decreased from 2 25 0 0. 53
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fram theMongplian Plateau to Qinghai - Tibetan Plateau with the increase of precipitation, suggesting that there is a shift of
the sensible heat flux (H) daminated energy partitioning to the latent heat flux (LE) dominated energy partitioning

V egetation growth played an important role in controlling energy exchange betveen grassland ecosystens and the
amosphere The evgporative fraction of net - radiation (LE/R,) was lower than H/R, when NDV | was low; but with an
increase in NDV |, LE/R, increased whereas H /R, decreased

Key W ords. Qinghai - Tibetan Plateau; Mongolian Plateau; grassland ecosystam; radiation balance; albedo; energy
partitioning
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Table1l M eteorological conditions il and vegetation information in the growing ssason (May—Septanber) n four grassand ecosystems

(KBU, NM, DX and HB)

Site KBU NM HB DX
Time period 2003—2006 2003—2007 2003—2007 2004—2007
L ocation 47°13'N 43°33'N 37°40'N 30°51'N
108°44'E 116°40'E 101°20'E 91°05'E
Elevation /m 1235 1189 3293 4333
Precipitation /mm 142 7+62 4 243 9£99 2 433 6+26 6 388 9+£129 3
M ean air tenperature/ 155 15 4 6 6 94
7 Mean air temperature in July/ 20 3 190 91 11 3
1 Mean air tenperature in January/ -221 -19 2 -135 -66
Wind peed /(m s ) 39 36 20 27
A mopheric water vgpor deficit/kPa 11 09 0 33 0 51
Soil type
Volunetric il water content/% 6 6 14 2 283 12 9
Canopy height/an 20 45 55 10
Maximal LA | Q6 15 28 10
Average NDV | Q 27 +0 04 0 40+0 08 0 58+0 01 0 25+0 04
M anagament ( 1979
NM HB DX 2 2m, KBU 25m; 20 an
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, 3 a, (0 10— 14)
2 4 (KBU, NM, DX  HB) (5—9 )
Table2 Radition balanceand surface energy exchanges in the growing season (May - Septamber) at four grassand ecosystans (KBU, NM, DX
and HB)
Site KBU NM HB DX
/MIm”?) 3237.1+87. 1 3174 1+55 8 3023 6 +31L 6 3331 990 5
Dowrward short - wave radiation (Kg) T ST - -
/(MJmiz) 686 0 £53 5 540 027 4 373 7+15 1 597.6+42 0
Upward short - wave radiation (K,) - - - T
/(MIm~2)
. 4096 7 £20 8 4171 7+£29 9 3870 954 7 3806. 9 +55 5
Dowrnward long - wave radiation (L)
/(MJm'Z) 5360 0 +50 3 5298 2+79 5 4695 6 +19 8 5081 9+84 9
Upward long - wave radiation (L) - - - -
Net all - wave radiation (R,) /(MJIm~2) 1282 1+14 3 1499 8 +73 2 1824 9+£36 2 1462 8 £89 5
Ku, Kq @) 0210 01 0 17 +0 01 0 12+0 01 0 17+0 01
/ R, /Ky 040+0 01 0 47 £0 03 0 600 01 0440 04
Ly/Lyg 1320 01 1 28 £0 02 1 23+0 02 1330 04
B 2 25+0 83 1 03£0 43 0 64+0 05 0 53+0 13
/ Le /R, 0 23+0 06 0 41+0 07 0 56 +£0 05 0 63 +0. 06
/ H/R, 048+0 04 0 400 10 0 35+0 02 0 33+0 06
/ G/R, 011+0 02 0040 01 004+001 0 039 £0. 001
Canopy conductance (g) /(mm s 1) 2200 43 312+0 73 9 22 +0 87 6.89+2 19
Decoupling factor @Q ) 0 25+0 04 0 29 +0 04 0 56 +0 03 0 58 +0. 06
/ ET/ET 0 280 07 0 46 +0 05 0 63+0 04 0 51+0 08
KBU 2 an il heat flux wasmeasured at the depth of 2 an at KBU
10% —30%"" a, ,
(271 [} !ak
HB DX , HB )
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Fig 2 M onthly average of daily ntegrated net radiation (R,), latent heat flux (LE), snsible heat flux (H ), and il heat flux (G) n
four grasdand ecosystens (KBU NM HB and DX)
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