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Soil CO,,CH, and N, O Fluxes from Alpine Meadows on the Plateau of Southern

Qinghai Province During Snow Cover Period and Growing Seasons
WU Jian-guo, ZHOU Qiao-fu
(Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: To understand the fluxes of soil greenhouse gases from Alpine meadows on the Qinghai-Tibet plateau during non-growing
season, a static chamber method was used to sample gases of soil CO,, CH, and N, O from alpine meadow on the plateau of Southern
Qinghai province during snow cover period, and gas chromatography was used to analyze concentrations of these gases. The results
showed that soil CO, flux was 1.33 g-(m’-h) ™', soil CH, flux was — 0.19 mg-(m*-h) ™', and soil N,O flux was 0.21
mg-(m’-h) =" when the snow depth was 9-10 cm on March 3 and 4 during the prevalence period of snow cover; soil CO, flux was 4. 70
g-(m*-h) ™" ,and soil N, O flux was 0. 24 mg-(m*-h) ™', and soil CH, flux was —1.23 mg-(m’-h) =" when the snow depth was 8-
9 c¢m on April 30 during the end period of snow cover. And soil CO, and N, O fluxes were low or negative, soil CH, flux was negative
and its absolute value was low when the snow depth was less than 4 ¢m during snow cover period. In addition, soil CO, or N, O flux was
positively correlated with the snow depth, and soil CH, flux was negatively correlated with the snow depth (P <0.05). Additionally,
soil CO, or N, O flux was negatively correlated with CH, fluxes, and soil CO, was positively correlated with soil N, O flux. In addition,
soil CO, flux was the highest during the growing season, followed by the end period of snow cover, and it was the lowest during the
prevalence period of snow cover; soil N, O flux was high during the growing season, followed by the end period of snow cover, and it
was the lowest during the prevalence period of snow cover; soil CH, flux was negative, and its absolute value was higher during the
growing season than other seasons, and it was the lowest during the prevalence period of snow cover. The results suggested that the
change in snow cover would influence the fluxes of soil greenhouse gases from alpine meadow on the Qinghai-Tibet plateau.

Key words :snow cover; soil greenhouse gases; flux; climate change; alpine meadow; Qinghai-Tibet Plateau
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#1 ERTEHHUNANSENRE TRERRERE

Table 1  Air temperature and temperature under snow cover and snow density during the prevalence period of snow cover

H P[] XAl Hh IR/ C HFIRED /C HWEIRE/C FEWNIREE/C MEHE/g-om 3
17:30 -15 -8.5 -11 -11 -9 1.3~2.3
3A3H 18:30 -18 -8.5 -1 -11 -11 1.3~2.3
19:30 -19 -8.5 -11 -11 -11 1.3~2.3
09:00 -15 -8.5 -12 -12 -11 0.7~1.6
11:00 0 -8.5 -1 -1 -2 0.7~1.6
S Ha4H 13:00 8 -8.5 -1 -1 -3 0.7~1.6
1500 7 -8.5 -1 -1 -4 0.7~1.6
17:00 -15 -8.5 -1 -1 -2 0.7~1.6
19:00 -12 -8.5 -1 -1 -1 0.7~1.6
1) SRk R TI51E

AFERE T, £ CO,, CH, FIN,O#ifmA XMk (r=0.57,P <0.05) , 14N, O & 5 S IR
[f(P<0.05)(%2). MEHEEHO cm, 14 CO,  WERIEMEE(r=0.70,P <0.05), -3 CH, & &
FIN, Ol /2 Ry B, +358 CH, R 3%; REBERE N2 SEEREEAHEH(r= -0.68,P <0.05).
~3 em i, T3 CO, WA AE, 4% CH, # & 3 o 49 = AR HE B A A — A
FIN, O 55K, FUERE N 4 ~6 em B, 3 CO,  +3CO, RS CH, @R E MM (r=0.12,P >
AN IE AR A, T3 CH, sl N, B3N, 0 0.05), 13 CO, il & 5N, O £ I X (r = -
WA BHEWEN9 em DL LA, 13 CO, A1 0.24, P>0.05); T3 CH, & 5N, O & 2 /A
N, Oifi 45, L3 CH, s h . Sk L BE edE(r=-0.96, P<0.01).

RETE 9 em DL LAY, £4 CO, FIN, O S AHXT A 2.2 PSRN+ R RS A0 E &
i, CH, G BRI (3 2). BEARM 4 A 30 H, <R, R R

15 CO,. CH, FIN, Ol i SR TR A ERIRE2Z SRR (£ 3). EARZ,TE
KMEARF(E 1), 3 Co, M SHERERIEM HERE N Iemlf ,FH FEER S (F3). HEX
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Table 2 Fluxes of soil greenhouse gases under different snow depth during the prevalence period of snow cover
1 VS i CO, il CH, iE & N, O 5
REWE 22 5‘171 od 42 :m‘?l sd 2 2:@ » sd FEA %L
/cm /g+(m”-h) /mg-+(m”+h) /mg-+(m”+h)

0 -1.78a 0.09 0.05a 0.01 -0.02a 0.01 4
2~3 -1.05b 0.24 0. 18b 0.01 0.07b 0.01 4
4~6 0.30¢ 0.02 -0.03¢c 0.05 0.17¢ 0.03 6
9~10 1.33d 0. 40 -0.19d 0. 06 0.21d 0. 06 3

1) sd BARERE ; S APARA AR FHRER R Z R B3 (P <0.05)
4.00 0.10 i 0.30
(b) 025 (€

3.00 005 L . 4
- 2.00 . 1 - 0.20 + A
= 1001 = 0f = 015 [
5 0 & E 010
o T —0.05 = 0.05
E -100 £ y=-0.02x-0.02 £ )
= -200 4 E 010 | R2=042 L= 0
& . Lg 'y )_g -0.05 1
o -3.00 - L 015 3 =z -0.10 a ¥=0.03x-0.10

400 & ¥=028x-1.63 o0 15k a A% =049

-5.00 k=033 < 020 4

-6.00 . . -0.25 : : -0.25 . .

0 5 10 15 0 5 10 15 0 5 10 15
BER R /cm BT EE/em BB /cm
E1 FE&EHHLE CO,, CH, 71 N,OBE5MERENXR
Fig. 1 Relationship between soil CO,, CH, or N, O flux and snow depth during the prevalence period of snow cover
R3 4RA30 BSENRETRERREEE
Table 3 Air temperature and temperature under snow cover and snow density on April 30
I fi) i/ C WRBRE/C TR/ C FE R/ C AT /g em 3

10:30 0 10 -2 13 0.6~1.2

12:30 9 18 -1 21 0.6~1.2

14.30 10 14 -2 28 0.6~1.2

16:30 8 12 -1 14 0.6~1.2

18.30 6 -3 10 0.6~1.2

JE LU /N (R 1 FIER 3).

ERE R 4 A 30 H, RFEERERET -
€ CO,, CH, FIN, Ol 22 SF A K (P <0.05) (%

4).
il ; T

HETREE S 0 em B, 3 il 5 SR E & # 0
REER 2 ~3 cem B, 13 CO, FIN, O
O IE HAUK, 13 CH, RIS

SR 4

~5 cm B, 14 CO, # &AL EAKL, £ CH, K
*4 4A30 BAARERETLERESEHIMEE"

WA, BN, Ol EE AR ; BUTRIRE N 6 ~7 em
DL bR, 4358 CO, g AR, 11 CH, il &R
WA, HHEN, O A ; FUFIREAES ~9 em
i, 3 CO, FIN, Ol A X 8 . CH, A RIS

(F4)., &L, HEHEENS ~9 cm B, -4

CO, FIN, O &4, 113 CH, AW IS H 48 5%F
HEK.

Table 4  Fluxes of soil greenhouse gases under different snow depth on April 30
T VR CO, itk CH, jii N, Oiff it "
TRERE 22 . o« 42 . od 2 ) . od REAEL
/em /g+(m*+h) /mg-(m”+h) /mg-+(m”+h)

0 -0.78a 0.18 -0. 14a 0.03 -0.05a 0.01 4
2~3 1. 00b 0.16 -0.55b 0.05 0.01b 0.01 3
4~5 1. 16b 0.18 -0.56 b 0.02 0.02b 0.01 3
6~7 2.47¢ 0.22 -0.8lc 0.05 0.13¢ 0.01 3
8~9 4.70d 0.26 -1.23d 0.11 0.24d 0.01 3

1) sd BARERE B PR AR FRER R 257 2.3 (P <0.05)
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Fig. 2 Relationship between soil CO, ,CH, and N, O flux and snow depth at the end period of snow cover

SMEREEIEMHEM(r=-0.95, P<0.001).
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Table 5 Temperature condition on July 27/°C

I ] Al b PO
08:30 11 12 23
10:30 19 18 22
1230 27 16 25
1430 24 23 27
16:30 22 17 28
18:30 7 28 21
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AR . BRI AR, SR PR 1
B CH, MRS, o4 X (B A8 A 4 Z AR S R 4%
K, BRIBERHN(ERT).
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Table 6  Fluxes of soil greenhouse gases in growing season

. co CH N,O e
T /g+(m? ~2h)’1 «d /mg-(m;'h)’1 «d /mg‘(rrzlz'h)’1 «d A
] 19. 16 4.32 -0.32 0.12 0.08 0.03 4
FH T 28.29 5.86 -0.72 0.23 0.37 0.01 4
F71 ERKENPASYPHEEES[EBES LR
Table 7 Comparison of fluxes of soil greenhouse gases in growing season and snow cover period
ing:| CO,/g-(m?-h) ! CH,/mg-(m*-h) ~! N, 0/mg+(m?+h) ~! R/ C
AL e -1.78~1.33 -0.19~0.18 -0.02~0.21 -15~0
IR -0.78 ~4.70 -1.23~-0.14 -0.05~0.24 0~10
AR 19.16 ~28.29 -0.72~ -0.32 0.08 ~0.37 6 ~22
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