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Abstract: Carbon emissions from lakes are an important part of the global carbon cycle. However, the current research on the char-
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acteristics of carbon emissions from lakes in arid areas and their influencing mechanisms is seriously insufficient, which leads to
great uncertainty in the estimation of global lake carbon emissions. In this study, three typical lakes in arid region of Xinjiang—UI-
ungur, Sayram and Bosten Lakes were selected as the research objects. Samples of gas, water and sediments were collected in
spring and summer of 2023, respectively. The concentrations of carbon dioxide( CO,) and methane( CH,) in each lake were cal-
culated, and the corresponding diffusive and ebullitive fluxes were estimated. Combined with water quality, meteorology, sediment
carbon and nitrogen content and other parameters, the carbon emission size and influencing factors of typical lakes in Xinjiang were
discussed. The results showed that all the three lakes were net emissions of CO, and CH,, with average CO, and CH, fluxes of
(26.8+28.5) and (0.39£0.25) mmol/(m?-d) , respectively. Due to the comprehensive influence of carbon sources and water
quality, the carbon emission fluxes of lakes had seasonal differences. The CO, fluxes in spring ( (19.1+26.5) mmol/(m?-d))
was lower than that in summer ( (31.9+28.5) mmol/(m?*-d) ), and the CH, fluxes in spring ( (0.55+0.25) mmol/(m?*-d))
was higher than that in summer ( (0.27+0.17) mmol/(m?+d) ). On this basis, the magnitudes of CO, and CH, emissions from the
three lakes in the arid region of Xinjiang were 212.0 and 4.7 Gg/a, respectively. Compared with other climate regions, lake carbon
emissions in arid areas of Xinjiang were relatively low. However, considering lake areas in global arid regions are big, the magni-
tude of carbon emissions needs to be comprehensively considered in the research on global lake carbon emissions.
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B 2 — R B DX IR I A LR LR Y, R T XA B A B W T S T L B Y R A R
WA B FHE R 0 A5 33 ] REAFAE 17 _ B IE R, 53 4k, B B 98 fif /0 2 8 CH, ' Vo3 5, 130 25 W0 11 B ki
BAEEA AT
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Fig.1 Distributions of three lakes in Xinjiang
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AT S35 2023 47 4 ] (FZ) M7 (B Z) 46 = KWNASA B 4 DREES IFRERS IKIEFIT
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FE(%0,) HFH(EC) ML AL (ORP) S5 S G /K BSR4 T IR AL 2 O B i i 5t . F T e o
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Z o R ) A T 25 RN S U D 75 L 2 A8 W DOC e B fi 55 , B8 LR TN A DIC e B (b i o ok 43
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Tab.1 Mean values of physicochemical parameters for the samples of lakes in Xinjiang

DO/ VA 52/ JkiE/ NH;-N/ NO3-N/ DOC/  DIC/  pCO,/ cCH,/

#E BE pH (mg/L)  EFAE/% (pS/cm) (mg/L) (mg/L) (mg/L) (mg/L) patm (nmol/L)

SeWi 4 4 9.06 13.14 107.7 1561 4.5 0.045  0.097 9.1 40.0 226.1  25.76
e 7 4 9.09 8.36 109.7 3.06 25.4 0.081  0.172 10.6 59.8 439.2  47.41
FEHEAW TH 9.26 8.77 119.8 3.34 18.3 0.102  0.214 33 76.4 561.1 66.18
1HTEW 4 A 8.68 9.46 97.4 1110 11.4 0.107  0.197 7.9 32.8 507.3  20.25
1w 7 A4 9.03 6.95 102.4 1392 28.8 0.124  0.267 7.1 26.4 891.2  13.10

2.2 FHEMIA CO,REMBEMM=ER K HIKINLH

SRAEIIA], L5480t W) B8 AW R I W 1) COL MR BE 43331 (332.6+112.8) L (561.1:£170.8) I (699.2+
248.9) patm, R CO, BN (336.1£54.7) patm, [ 1) FIBE HLACI A CO, W FEARXT TR AR I i1
TG A8t W B AN . IS0 B W ) CO, ¥R B d iy, B8 LRI, SRty W iR AR fE 1 b/
COMIEMT H (R 1) o AXFTEZE TR, i A A AS A KL A LR R 28 0 CO, R (1 5%
Wi SO E B (P 2) o AHORHE M RE— 20 A B, COL M 5 2 A A R 2 B IEASG, 5 DO B R 2 TG,
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Fig.2 Relative importance of environmental factors on gas concentration
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Tab.2 Correlation analysis between environmental factors and gas concentration
AR E DO WRARAMEZ RER NH;-N NO3-N DOC pIC
pCO, -0.966 " -0.184 0.032 0.918* 0.970 -0.402 -0.263
cCHy -0.072 0.909 * -0.896 " -0.115 -0.074 0.973* 0.999 **

* RNTE P<0.05 P EH G5+ RRAE P<0.01 Kb FAHOC
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Fig.3 Gas diffusive and ebullitive fluxes in different lakes
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1 (31.9£28.5) mmol/(m’-d) . AIAEAYIE D Z . T S BRI A RO BEAR T2 3, 17 DO WRE ™ T 5 5,
[Fi A A 2 R AT, 008 B0 0 0 0 1 AT B B P R e 20, DO RV RCIR B FEA 0, I CO, ¥k AR,
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THAS EURE A EE S5 K A2 o oAb, a5 2o M e BRI A0T S W K X CO, e i 2 o T IROK X, T R IH
BOKIX P22 T 2 RERRR . 5 R R (3 3) BT+ X CO, (9 7 ¥4 i B A 4= Bk in ' i
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BB ™

100 0.4
5 @) 5 (b) °®
o o o
£ g
S 60f 3
g g 02}
! v g g R=0.89
1 R=054 @ ] o1k P<0.001
2 ol P=0.016 m O
w w P
=, o B OF
8 [ 5
-20 L L L L I -0.1 I L L
0 50 100 150 200 250 300 0 500 1000 1500 2000
TANEL/% TANE/%
P 4 SCAHRLRIRE 5 7 G B 2 [ 9 6 2R
Fig.4 The relationship between gas saturation and diffusive fluxes
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Tab.3 Comparison of lake carbon emissions in arid region with other regions
CO, ¥ HiE it/ CH, ¥ Hud it/

Y E=S 1 2= fi JE
A Bl R (mmol/(m?+d))  (mmol/(m?-d)) R
AHMIA - ZAMEIX 25.6 0.54 ek 2]
o - L5 37.3 2.03 SCHRL11]

T S W e LA 73.7 5.2 SCHR[ 34 ]
RUERTS it TR R X 233.0 - SCHRL3S)

N Wi TR X 18.2 0.09 SCHR[37,42]

CRCENG FiJRUK I X 929.0 - AL 36]
EE AT it PTRX 1221.0 530 SCHR32]
HEPE R REr e TR X 43.5 - SCiHk[38]
pURER 7] T X 218.0 4.01 SCHR[33]
BEE HRUIRE] e TRX 26.8 0.12 ABIFFE

2.3 $iE@MA CHREMEENN=E SRR HEIEIANE

SRAESIE], E A&7 T80 D8 HLACT AT S0 5 18 1) CHL MR 38 7351 09 (36.58+13.34) | (66.18+5.73) il (16.67 +
6.01) nmol/L, KT CH, ¥ (3.29£0.59) nmol/L, Hrsht 3 ANBITF Y CH, e BEARXS TR AR B N i 4 Al
TERAMIN CH R L ey, e H IR, G i ik 7221 b, /% CHOREMR T (K 1) Xt
AT R, pH A R TCHURR | AR 5 1 5 Ak SR TR L A RO CHL MR A S i B 32 (181 2) o
AR ATt — 45 & B, CH, Ve B S5 ¥ i M AR \DOC il DIC 2 BB IEAHSE, 5 EC R E R (F 2) .
FEAMR R 7 HUBE T B AR R AR EE T A A LR 7™ A= CH, , 24 7 A S0 R0 B8 A g P /R o, SRV i TE
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1, DO W BRI, A R T CH, 7 A A ™ o 224 Fly S o3 g , W91 8, 000 2 410 7 e 4 110 77
P ER WO AL R 2o 0 CHL OHE, AT R4S CHL IR BERRAR ™ o [l W M TR S e DRSS 1 T
7oA CHA B I CH, A0 ] USRI KRS 1 TSR I, JF B A 5 Ak, IRk, CH, EZE LR i
I G TE

L5t ) PR LA T ST ) A 2 R CHL IR, CHL 7 HIGE 53531 (0.17:£0.16) L (0.1120.08) il
(0.06+0.05) mmol/(m”+d) (& 3b) . [ i, 075 2 46 oty 1) 0 135 I ) 74 180 960 308 45k 43 5910 24 (0.30£.0.12) Al
(0.610.12) mmol/(m*-d) , 73 B3k %] CH, Ml & (19 63.83% 1 91.04% (& 3¢) o ¥R CH, 3™ i & 2
S5 T R ML DR T A R S AR R B AR T S Ay R B BRI, DOC ¥ B 5 T 98 AWM T 48ty
) O P R T Aty T B HLACTAN , AR g SR R e HL 5 A ] 1 PELSOTS W) CHL 8972, = B
i ) CH YR BEEAR . S@ A 347 A 3, KA CHL AR RIS 2 ) 25 7K A5 T R HE T, OF L 58 B 3 IR AR O, 2K 4K
Hh CH A AT BE BRI, CH, HERGEAR 5 CHL 40128 g ), CHL HERCRE S = (151 4b) o Wi i) CHL e BE AR, A
THAG A AR, CHL ™ o i/

(1T, A9 B HE O B I RSk 3 AN 7E AR Z= AN 221 CHL o B0 4523 51 o (0.067+0.043 ) Al
(0.147£0.142) mmol/(m’*+d) . AT EEMYIE A J2: . TN W % E M FIBE \DOC ¥ B FI/K IR T H 2, il § %
w T RS RS UK AR FH A B 1 55 M) CHL 79 2 IR, ) AR R 4 R 2 A0 oy HL 5 ) CHL Y
P, CH R BE R AN BEAIG, AT CHL 3 iGE Bt/) , CH, LASUBUW) = A 0 B I i (77.8% ~94.3% ) Ay E 5 7R
IR 7 e A R FHBRUR ™ A CHL , [RS8 K =5, CHL WA AR 2, 7™ A 1 CHL g 3K A4, CHL,
ER LY B0 A EIR b o 1A, 8 o A R AR K X CHL 47 i 5 B 2 AR T 0K X, Herp
JE AT eI e — PG AR B (3R 3) R TR I CH, AP35 97 o B T skisiia M,
AR T o L 747 A R T A K, T TR M BRI CH B 7= A AR — A
SN B, 52 BN AU A | rn 5 B USURIAR A0 2 A5 R R 52, T 5 X A CHL HE G 3 IR T
HoAtb s X
2.4 #FE TR ABHER R EHED

IR, S e B A AT I CO, HERCEE 2090 (16.5£54.0) | (82.8+38.2) A1(109.0+
64.6) Gg/a,CH, HERTER 43314 (1.4620.87) . (0.16+0.11) F1(2.26+0.55) Gg/a, FImT5IX 3 MBI CO,
il CH HERCR 2 350 (212.0£225.5) F1(4.7£2.5) Gg/a, 255 A A CO, Fl CH, kAL B 1.33%
F110.33% , T H7 86 = WA TR AR 24 o 4= [ WA S AR 3.15% , W1 5 DA Sz T AR B AR/ . mTRE
AR — 7 T, S XML o AEG  A MER  H91 332 32 Bl DA WL 0 3 5 20> T 2 32 JC ALK
Z , LR BUKEE™ A= CO,F1 CH, IIAE J755 , IG5 DXWIA BRHE AR o 1l HARAE 50X, dnf 5 XA
BB T B A2 1) 1 iR R D RUIR I FK VR R BE A S R 0, 547 TR TR0 5L 91 1 700 B HE A T A 53 X 80K
BRI Bl b LA AT R 1A 7K S A 0 388 % AR O T X 3T 99 900 0 Bt T il 15 35 2 X 3l
G R BR VRIS FR 40 SR A DI G 990 7 FRR S A A0 1 BRI ™ o SR, 9 X I B
T 3 I T A AR TR X

3 &it

HSET I Y CO, Y 26.8 mmol/ (m®+d) , CH, il 0.39 mmol/ (m” +d) , FRIABAHEHCIE, H
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