o PR} o gt R

Progress in Geography

424 H101
20234F10 1

\Vol.42, No.10
Oct. 2023

SR E R ERBK—SFECO,XMREE
R EZNnE =

RERZ,2EF 8 B e & NRF7. 2 W
(1. BTG F PR, e, B [ AR SR BT R S 9080 %, VG T 810016
2. TR 75 0 s D b e AR 5 A SR B R S E S S0 &, P T 8100165
3. A N RBUR—U a2 o Ji Ry 5 nl R & RIS e , V5 7° 810016 ;
4. i E Rl 2E R BBl 2R 5 ERAT T, Jb ot 100101 ; 5. ERLABE P A S IR B IRIFFERE , 241 730000)

OB AV K A A S R G B E ARG, XA ERBRIS S B A BRI K — AL CO. A
i 4 (F(CO,)) 3 i PR 2 T T IR B A S A T B RIRT T B o AR I 0 0 SR YA K — S A i i i Sz M H
W PR 2 IR EZH T 2021 4F7 H 23 H .8 H8 H .8 H28 H .9 H 25 H .9 H 26 H 8:00~17:00 % FH i 2548 122 4] 8 22365044
17K 10,20 ,30.,80 F1 150 em /K—" Al F(CO,) FFREFELE 8 i Wil , 912548 Tzl /K —< AL i CO. 28 b
IE M Hsgmm R 3 o G5, AR K —S A F(COL) 2 A T7-19.44~22.29 mg- m™- h™ 2 [] , *F-3{H 41 -2.89
mg- m 2 h, DR, B8 220 o K COL ML . 4R 21 12:00~14:00 22 [, 13 “IC " (R S e 3 BRAS B g W] ., 3k ] i
FEEE R AR LA YA VR R SR KR pHABS S A7 %o Ak, 0 /K —S 1T F(CO.) B A 8 Ay 2 i) 22
5o K30 em b K—S AT F(CO,) M Ry I, SIS COMEHOIRES ; HoAx 44 W s K—S AL 1T F(CO,) T4
(B4 N E, 2R CO MRS o X F B 5K T 30 om Wi 5 J& il A KA KB, T REI I T Hofh i oty
IKARE IR BRI DG, TR JRIEIA K — A I F(CO)FAAE I 8 s [ 025 [R] 2 57, AR PG R IRV 7 Bz
S5 R PSS RIS ) WA AU S 2, DA S PPA R T

% 48 R ROK E RN s AK—R G A A T R R

APl & SR E B AN W T ] T L
R, H 5 A RSN X 4 bR A A IR R AL S 4
RV T BRI WA AR R

20 {22 80 AR , =2 AT Tad ok i 00 1 7K
— A F(COy) , A48 R Z BT AR IR, (L
A AR AR B A I, M ST o R T

TR 3.7%, 5 Rl A A8 R G W T e B 5 i,
B, Xof AR AR S R G S A A B B AR
AR —S AT COL AL it (F(CO,)) M ARk B
FESE MR K AR B CSZ T R . Sobek S5 — 54
WA ) KR CO, 5 0.07~0.15pg C - as
PRI, DA ITF 2K — 5 T F(CO.) S TR T A4 91
BRACSE 1) B BRI RT3

Y #5 B #A . 2023-05-15; 1&1T H #A: 2023-08-27,

AT V. T b 3y DX Al A S R X
AR —S 5 1 F(COL) A fARIE S LR M R 2%
DI v 22 5l VG RS S0 3 SE SR € RS Sl /78 D R
=B R R S R BETE R B TRl —
P[] JJ3E AN [ DX 35 3 ] — DXl AN ] s ] 38
IK—F T F(CO,) b i PR 38 B AT 25 548 E
ST 2 115 2% 1 A TE AR HILAR S EOMI Kk —R

EE&TE : HAE ARPI ARG IH (42201174) ; 55 00K #05 IR 23 B BHA %5 4405801 H (2019QZKK0406) s 1 14 [ AR B 74k
431 H (2021-23-705), [Foundation: National Natural Science Foundation of China, No. 42201174; The Second Tibet-
an Plateau Scientific Expedition and Research Program, No. 2019QZKK0406; Qinghai Provincial Natural Science Foun-
dation of China, No. 2021-7J-705. ]

E—EE RN MFEKA996— ), Lo, TEANN WA, FEWTE T 1 A EIAIRIER . E-mail: 865822957 @0q.com

“BEEE BN SEEA989— ), L, Hul AR, B2, FEHIFE 5 0 A 25/K . E-mail: jinyx13@Izu.edu.cn

SIS MR, SER, 45, 5 T80 R AR K—/ A CO, 38403 & [ He5gmi R 2% [J]. iy BEA) 24308 Ji2, 2023, 42(10): 1984-1993.

[Lin Jiaxin, Jin Yanxiang, Xu Yong, et al. Variations in CO. fluxes at the water-air interface and its influencing factors in the Genggahai
Lake on the Qinghai-Tibetan Plateau. Progress in Geography, 2023, 42(10): 1984-1993.] DOI: 10.18306/dlkxjz.2023.10.010

1984-1993 1T



55101 MEK 2

47

T e VS 2y 7K — ST C O, S et M LS [H 2R 1985

L CO At FEAFAE B R,

T e E A AR e B %X
TS S AR AT DX 3 I G BRI AG A T LT R, K
e BRI AR 24 8 4 A R R A 579%™, TREK
1 KPR SR E AR AR A E R 25 KIS
A P 858 T B A5 2 b DX 2B 25 RGeS i e
A HAREE . SR, R T DR s ) BE AT
FEATIAH BT =2, A AR ) T X632 DX I s D BE 1Y)
FEARINEN®, Wen 5 Guo SFRORI LitAE & B,
3 1o LR A 9 2 COL MR, T IA R X 328 55 ik
W= pH R R 1 A 2GR R A O . A FoEdE
W, A2 Bl VA HLBR S A ST T AR 5K R
YR E PSR 3 e a7 T G U R RIE
A COL L, 33 7 H ] g -l DX IR 3 Rl =
PS5 B A RGP K B oK AR
) HE R I K — R B T CO, 28 i J2: 75 A 5%
Wa 7 S Ah, G - (LS KU ) FIITH K 3
52 K (40 pH . DO) Anfuf 52 el 7 58 =5 J5 1 I 7K — <0
FLTH CO, 28 7 33 6 ] FE ) [m] 220 X6F FIA P X 3
Nl EEE A S EFEV S 5 -9

AR 35 BT A e D2 I T 9 B 2 R A 5
X4 , K S P HZIIA K — A f F(CO,) it
172G W, w1 R K —S i CO B8 #e s
TIE S HAZ i PR 2R, ] R A B 7 v S A T B A
R M AL PR AL SR 22 5], At m] A HERA DA
T i 3 A 25 2R G B VR ) B 25 0 AT A ey L R Tl

1 WEoE X3 s 5 05k

1.1 ARXER
N4 b (35°27'~36°56'N , 98°46'~101°22'E ) ii
o AR ACER , B S IE T TR KBRS
fRFRFAES, MR B AU 2 1990—2020 4R 5
R X AR R 5.1 °C AR K
325 mm. %433 (36°11'N  100°06'E, [&] 1a)fif T3t
12 S 3 TV 4K 2860 m, e KK IR K 1.8
m, K BRI FR 2 2 km? ¥ B 2% S — A K TR
Ao 2021 4F R4 B, i WITA Y K UL ¥ (Chara)
A K, & B A A 2 3 (Phragmites australis) | R -3
(Potamogeton pectinatus) &% , # £ (Spirogyra commu-
nis) A K A5 R 2 AR K X s A 42 (Myriophyllum
spicatum)Z3 i) iz (K 1b).

1.2 ##&EE

R B 20 K DRI ) 3 A A, 43 e KR
10,20 cm A4 7K A=A A F 2 X3 7K 2R 30 em Y &
Jak DX 3 7K R 80 em 1) 7K A AR W Fi /D X 38 (S4) A1
KR 150 cm A 4 e 7 5 DX Bl A 3 5 1SR A
ST W (& 1b R 1), Wil as fa] >4 2021 4F 7 H
23H 8H8HM28 H 9H 2526 H. Wl T4EH
4 8:00 7P 4G, T4 17:00 45 o (i T RSN L8 H
8 H Wil iy [i] | 8:00 -4, 13:00 454 ; 8 H 28 H S5
KI5 H 8:00 FF4f , 14:00 45 5)

AR AL F AT WS AR AR AR FH PC

1 T AR B () 5 R A s 53 (b)
Fig.1 Geographic location (a) of the Genggahai Lake
and sampling point distribution (b)
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Tab.1 Location and general information of the
observation sites in the Genggahai Lake
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Fig.2 Schematic diagram of the closed static chamber
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Fig.3 \Variations in meteorological factors and water chemical factors in the Genggahai Lake
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Fig.4 Daily variation of F(CO,) (a) and variations in average F(CO,) on the observation dates (b) in the Genggahai Lake



1988 oo R

L

ok e

Ha2t

LT 10:00 F113:00 £ 47 , Bk e 13 BRAE 12:00 F11
17:00 £ 47 o 5 A Wil Bk Bz Y, B8 22 K — < Bt if
F(CO.) R B AN — S ny 2k ta#, 7 8:00~9:00
Frif , K—S F 1 F(CO,) & #i Tt , & 11:00~12:00
Z ] b B BRAH, SR )5 TR ; 7F 16:00 ) 22 21
TR WA RIS KA COL IR YRR 2 ]
(Kl 4a), 818 HAK— 1 F(CO,) Ik sh# K,
8:00~10:00 Ml M i F (B2 b T, 7 10:00 15 21 I U
B RAH , T J5 7E 10:00~12:00 HEHCE & i T, 76
12:00 FFrERAME. 7TH23H , k—< A mF
(CO) s HAT B Ak 3, 76 10:00~12:00 =2 [ia] H i i
i BT ERKAE, 5 LRREAR , 14:00 5 HEAGHE &
AhF EFRRAEZELT:008F EAER KA. 57H 23
H AL, 9 H 26 HK—S 1 F(CO) i A AE A H 81
1E17:00 444

7H23H.8H8H.8H28H.9H25H .9H26
H 5 2% K—< AL if F(CO,) A -3 M 1l , 3
WA 2 IR L CORAS , #19A  KR COL My I
(¥l 4b), Bk, H P2l (5 2 9 4 -8.92
mg-m?-h*(8 H8 H)>-441mg-m*-h*(8 H28 H)>
-2.04mg-m?-h*(9 H 25 H)>-1.26 mg-m>-h™ (9 H
26 H)> -0.23mg-m*-h*(7 H 23 H).

LTI 19 PR AN [] 5 0 55 7K —< 5 1fiT F(CO) F74E
A Ik 2% 5 (%] 5a) . S3 7K — Jt 1 F(CO,) F- 3 1{H
RIEAH , I COLBEBCRAS 5 Higx 44 WD A1)
F(CO,) FHE Y R fafl, I COMUCRAS . M
CO, W WS 1) £ SR, S5 A M AT 8 T 24 {8 e 15
(-6.22 mg-m2-h™), Hik S1 i CO kit 2 - Y 1
(-3.50 mg-m2-h") & T S2(-0.86 mg-m=2-h™) il S4

(-0.14 mg-m~-h™), S3 M 5 K (0.67 mg-m?-h™)
(Il 5a). BLAM, AN[R] I s 72N ] H K —S< 5w
F(CO) M 2 Pt 22 S M (K1 Bb) . B 0l AK—" AL il
F(CO:)7E S1 1Y 5 U Wil v 34 kg f (., 52 00 W Stk
2, HAK—S 5 F(CO)TE 7 A 23 H R ISH R ik
F K AH ,8-109.82 mg-m=2-h*,

3 R K—= 5 F(CO,) i A1
oA

K —S A1 CO 58 5 — R 51 A4 B
Ffb2ead B A 6. K CO, EERIE F A v
B WU o i Sk A= R4 IR AR 5 i K A R
WAV T G0 P AR R R R DT TE T 28 45 TH
FEAK T COM LI N T B KUl S AT 23 5
M 7K — % T CO, 345 11 5 i /K R85 , W
TR ZKAAE Y 2R ARKAAR B TR AR B At 2o Xt
IK—S 1 COL A il 1 7™ A= 52 ™, JEF 1k, A%
SCAT AT AR P AT G SR S K 4 ORP
pH . DO 5 K— FH 1 F(CO,) B £ (1 6)

— BT, b T IR T, — TR
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Fig.5 Spatial variation of the total F(CO;)at different sites (a) and the variation of the total F(CO,) on observation dates (b)
in the Genggahai Lake
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Fig.6 Correlation coefficients of F(CO.) and environmental
factors at the monitoring points in the Genggahai Lake
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Variations in CO; fluxes at the water—air interface and its influencing factors
in the Genggahai Lake on the Qinghai—Tibetan Plateau

LIN Jiaxin'?, JIN Yanxiang“**", XU Yong‘, JIN Xin"**, LIU Chenglin*?, LI Yuan®
(1. Qinghai Province Key Laboratory of Physical Geography and Environmental Process, College of Geographical
Science, Qinghai Normal University, Xining 810016, China; 2. Key Laboratory of Tibetan Plateau Land Surface
Processes and Ecological Conservation (Ministry of Education), Qinghai Normal University, Xining 810016, Ching;
3. Academy of Plateau Science and Sustainability, People's Government of Qinghai Province and Beijing Normal
University, Xining 810016, China; 4. Institute of Geographic Sciences and Natural Resources Research, CAS,
Beijing 100101, China; 5. Northwest Institute of Eco-Environment and Resources, CAS, Lanzhou 730000, China)

Abstract: Lake is an important component of terrestrial aquatic ecosystems, which plays an important role in
global carbon balance. Investigating the CO, exchange flux (F(CO,)) at the water-air interface and its influencing
factors in lakes is fundamental for assessing the carbon budget of lakes. To explore the carbon budget at the
water- air interface in Qinghai- Tibetan Plateau (QTP) lakes, the F(CO,) at the water- air interface in the
Genggahai Lake were observed continuously from 8:00 a.m. to 17:00 p.m. on 23 July, 8 and 28 August, and 25
and 26 September in 2021 based on the floating chamber method. The depth of water at the monitoring sites was
10 cm, 20 cm, 30 cm, 80 cm, and 150 cm respectively. The results show that the F(CO;) varied from —19.44 to
22.29 mg- m?- h'*, and the average daily F(CO;) was -2.89 mg- m*- h'*. The Genggahai Lake was a sink of the
atmospheric CO,, especially between 12:00 and 14:00. The daily variations in F(CO,) was mostly influenced by
the high pH value, which was related to the photosynthesis of submerged plants. In addition, there were
significant spatial differences in the F(CO,) within the lake. The average F(CO.) value in the yellow moss
distribution area was positive, suggesting that this area was a carbon source; The average F(CO;) values of the
other four monitoring points were negative, suggesting that these four monitoring areas were carbon sinks. The
F(CO,) in QTP lakes showed distinct temporal and spatial differences. To obtain accurate evaluation results of
carbon source/sink potential of QTP lakes, we should take carbon budget within the lakes and at different
temporal scales into account.

Keywords: shallow macrophytic lake; water-air interface; carbon dioxide; Genggahai Lake; Qinghai-Tibet Plateau



