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Abstract: The alpinemeadow ecosystem on Q inghai-T ibetan plateau plays a significant role in the regional car-
bon cycle To assesstheCO:flux and its relationship to environrmental controls in the ecosystan's, eddy covari-
ance of CO2wasmeasured from both snow -covered areas and on snow areasw ith open-path system in an alpine
meadow of theplateau, during thew intersof 2002 and 2003 T he results indicated: A t the same height, aver-
age CO:2 concentration in snow -covered conditionsw as less intense than in nosnow conditions, but significant
differences occurred between 20 an height and 160 an level (P< Q 01). The average H:20 con-centration in
snow covered conditionsw as significantly more intense than in no snow conditions, regpectively (P< Q 01). In
snow oovered conditions, there was no significant relationship between CO: flux and 5 an il temperature

Therew as a significant, linearity relationship betw een CO: flux and the number of snow -covered days in the
alpine meadow; how ever, no such relationship existed in both the shrub meadow and the svanp meadow. N et
ecosystan CO:2 exchange in snow -covered condition w as significantly more frequent than in no snow conditions
(P< Q 01). TheCO:flux of the shrubmeadow in snow covered condition (Q 86 g/m”d), how everw as not sig-
nificantly different from no snow condition (Q 60 g/m”d). The seasonal snow influences the C cycling inw inter
of theQ inghai-T ibetan plateau
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Table 1 M easuramentsof elenents and instruments used
(am)
M eteorological elanents Instrument or sensor (M odel, Company, Country) L ocation
(CNR-1/Kipp & Zonen) 150
N et radiation N et radiometer (CNR-1, Kipp and Zonen, TheN etherlands)
Soil heat flux (HFT-3/CSI) Soil heat flux plate (HFT-3, CSI, USA) -2
L I-7500 CO2/H 0 (Cs-7500/CSl)
o2 COzflux CO2M0 analyzer (L i-7500, L i-Cor, USA) 220
Soil tenperature Themocouple -5 -10 -20 -40 -80
D atalogger CR10X CR23X or CR5000 (CSI: Campbell Scientific Inc , UT, USA) 100
CO2 H20
-6262 - , 20 4 1 20 64
02 M HO orcetrations LI CO2/H0 (L IFCOR, Inc ) Q 40 80 160 320 640
6 CO2 HDO (A) (NS)
CR5000 (csl) , > 5an ,
10 5d 5d (
2) SA S8 1(SA S Institute Inc , Cary,
13 NC, USA.) , T
2 (220 an) (5an)
Table2 Themaximum snowpack depth, the number of days, water vgpor, air tenperature,
5 an_oil tamperature, CO2Av ater concentrations of each treatment groups
CO2
M aximum N umber W ater Air 5an il CO2 W ater
Time Group snow pack of days(d) vapor tenmperature  temperature  concentrations ooncentrations
depth (an) (kpa) () () (mg/m?) (g/m?)
2002 10 11 Snow covered 15 23 Q 46 -3 75 2 53 479 92 309
2002 11 23 No snow - - Q 37 -7. 46 -0 14 506 09 2 23
2003 11 05 Snow covered 7 7 Q 27 -7.72 Q 59 508 96 163
2003 11 14 No snow - - Q 42 -2 82 Q72 480 79 302
2003 11 15 Snow covered 10 9 Q25 -8 94 -Q 19 507. 09 154
2003 11 24 No snow - - Q 15 -11 52 -1 83 498 61 1 63
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Fig 2 The daily variation of CO2and HO concentration in different levels from both
snow ocovered (a, b)and no snow (c, d) conditions
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Table 3 M ean valuesof CO /v ater concentrations of each height
T- T-test
V ariable Group M ean D M in M ax D iffer df T p
C 384 63 5 8344 375 73 406 68
0220 NS 388 26 3Q 735 301 94 574 54 3 62%0 356 210 ao04
C 384 14 5 3205 375 73 400 09
_4 - -
C02°40 NS 386 74 24 863 307 32 580 56 2 5970 363 18 a o7
C 383 56 4 7830 375 54 396 47
CO2"80 NS 385 29 20 850 310 89 580 68 1 7380 370 147 Q14
c 382 88 4 2348 375 64 303 44
_l - -
C02-160 NS 385 77 25 694 308 00 576 65 2 8910 347 201 a0s
c 382 40 4 0408 367 76 392 72
02320 NS 384 20 20 070 302 51 567 88 1 7970 358 159 a1
c 382 21 3 8693 375 59 398 10
-640 - -
o2 NS 387 94 29 754 334 70 587 61 5 7290 340 354 a 00
Se 2 2719 Q 8076 Q 8471 4 4589
H0-20 NS 1 5219 Q 8888 Q 0001 6 5411 a 7500 623 1o a 0o
C 2 2258 Q 7502 Q 9138 4 4178
H0-40 NS 1 5176 Q 8571 Q 0001 6 3805 a 7081 624 1102 a 0o
C 2 2065 Q 6950 1 0261 4 4614
H0-80 NS 1 5292 Q 8352 Q 0001 6 2502 a6rrs 625 1108 @00
C 2 2063 Q 6736 1 0790 4 4610
-160
HO NS 1 5536 Q 8274 Q 0001 6 2126 a 6526 620 1086 a 00
Se 2 2016 Q 6572 1 1325 4 4319
-32
H20-320 NS 1 5375 Q 8282 Q 0002 6 1555 a 6641 622 1119 a 00
Se 2 2118 Q 6670 1 1073 4 4507
H0-640 NS 1 5376 Q 8334 Q 0003 6 1550 a 6742 622 1124 a 00
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(3 3
CO:
, (R*= Q 7258, 31 CO»
P< Q 01),CO: 311 CO: )
CO2
24 CO:
,CO2 ) , CO:
: ( 4, , CO: :



246 13
CO:2 , , 5 an
y CO 2 , y 1] 5 ]
CO: , ( D; CO2
( 5) ’ ’ ’T'\ 6 ‘
: |
co= 25 o
= -0 = SWamp
4 3 CO: -~ 4 !
X =R o :
Table 4 M ean CO:2 flux of 3 typesof vegetation under o o ¢ 0'1“”
5 3 {
different condition §, I 0§
2 ® 2 — A— £
0> (g/m? d) CO»flux value  df o - s l ’n >K?\,\ i
SC NS =) 1 o2 _’5 a o
M eadow) 117 Q73 410 3240 Q 0001 ® ae="T 4 [ e
(Shrub) Q 86 Q 60 Q78 1792 Q 4361 H !
(Swanp) 333 2 45 397 1689 Q 0001 'zi i i
o -1
0 3 -6 9 12 15
312 , CO
? BEZKM, d(The number of days thawed, d)
' 3 , , CO:2
y COZ ’
’ Fig 3 Relationship betw een themean daily CO2 flux
’ CO- J and the number of days thaved in different vegetation
CO: ] ; , types(include the alpinemeadow (meadow), the shrub
, 5am ( 1, 5, meadow (shrub) and the svamp meadow (svamp))
0.08 r——; T — T T r— 0.08
W B ) Hodow) st | ARG —% VS (Swa) | _J_Rt
oo 0.06 = { e TV 0,06
0w : . 7Y a
g8 0.04 L 0.04 ¢
o <) LI‘J 9 #io| l«-’h‘“\ Q §> z“
%% 0.02 Ly YT . o 0.02 3G
g & LA T = W\t ¥ rJ( & N, g 8
ME 0 ._,ll_;_“{‘. . >‘ \\ 7 :v Ty Y e = i 0 lllﬂ 5
ﬁgﬂm v 0,02 B
Sp=] * g8
-0.04 -0.04 ~ %
-0, 06 i -0.06
0 4 8 12 16 20 240 4 8 12 16 20 240 4 8 12 16 20 24
o dbmmE o desmeE o deEnE
(Beijing standard time) (Beijing standard time) (Bei jing standard time)
4 CO:

Fig 4 The daily variation of CO: flux in different vegetation types (include the alpinemeadow, the shrub
meadow and the svamp meadow) for both snow covered and no snow areas
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