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115.4 mg C/L;2) WA R, i34k 5 TOC 2 W3 B AR (P<0.05) , & THE 1m, TOC K41 0.0077 mg/L; 45 POC 2 R E f
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4) SAEFNH IR R XF SOC , TOC ,POC . DOC Z5-4 520 (Y TTRRBE 73 513K 3 16.1% \14% \90% .61.6% ;5) e A7 BE 1 [ 7K X SOC 1)
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Response of organic carbon components in lakes to change patterns of

temperature and precipitation under the background of climate change
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Abstract: Lake wetlands are a huge carbon sink system for mitigating global warming, and there is a highly responsive
process of their carbon sink function with the alteration patterns of temperature and precipitation in the context of climate
change. In this study, based on 557 observations published in 135 papers, we used meta-analysis to analyse the effects of
climate and geographic factor interactions on the organic carbon fractions of lakes on global scale, including Sediment
Organic Carbon (SOC), Total Organic Carbon ( TOC), Dissolved Organic Carbon ( DOC), and Particulate Organic
Carbon (POC) in lake water. The results showed that; 1) The ranges of SOC, TOC, POC and DOC over the latitude and
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altitude range of 3°49'N—76°24'N, 0—4500 m were 0.25—15.6 g C/Kg, 1.9—25.11 mg C/L, 0.026—24 mg C/L,1—
115.4 mg C/L; (2) Among the geographical factors, the altitude was negative correlation with TOC ( P<0.05), and for
every 1 m increase, TOC increased by 0.0077 mg/L; The latitude was negative correlation with POC and positive
correlation with DOC (P<0.05) , and for every 1° increase, POC decreased by 0.136 mg/L, DOC increased by 1.18 mg/
L; (3) Among the climatic factors, the annual mean temperature was positive correlation with SOC and POC, with DOC
was positive correlation (P<0.05), for every 1° increase, the SOC and POC increased by 0.079 g/kg and 0.36 mg/L,
DOC decreased by 1.52 mg/L; Annual mean precipitation was positive correlation with POC and negative correlation with
DOC (P<0.05), and for every 100 mm increase, POC increased by 0.87 mg/L. and DOC decreased by 3 mg/L; (4) The
contributions of climatic and geographic factors to the combined effects of SOC, TOC, POC, and DOC reached 16.1%,
14% , 90% , and 61.6%; (5) Precipitation in the hottest season had a positive correlation with SOC, and all climatic
parameters had no significant effect on TOC and SOC in lake water; The precipitation factor in the coldest season was the
main driver of POC changes, precipitation in the wettest month and wettest season, average temperature in the coldest
season were positively correlated with POC; and precipitation in the driest month, the driest area, the hottest season and

the coldest season had the most significant effect on DOC.
Key Words: lake; organic carbon; temperature and precipitation; altitude and latitude ; Meta-analysis
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GALEINEIREEs Y PSR Y S

1 RS

1.1 SCHRPEBCRIEE e a5
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B SURLAT LB (F3E7K TRLBE (6 RE HERIR D AR OCHE ]
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Table 1 Organic carbon component content ranges and climatic parameters
I HUHETE F Values realm
€2 = — - —
Index o i 527/ AR R
Content Latitude/ ( °) Altitude/m MAP/mm MAT/C

SOC 0.25—15.6 3.83—58.88 0—4500 73—2665 -11.64—26
TOC 1.9—25.11 26.63—68.69 7—4008 130—1310 -3.8—19.94
POC 0.026—24 3.83—59.90 0—3194 119—2989 -5.94—26
DOC 1—115.4 20.68—76.39 5—3194 195—1527 -23.53—28.8

SOC : LA PR Sediment Organic Carbon ; TOC ; &7 LA Total Organic Carbon ; POC . J5Uki 4 #LEK Particulate Organic Carbon ; DOC ; ¥ f#A45 HL

% Dissolved Organic Carbon;MAP;ﬁEFﬁ‘;ﬂ(E‘ Annual mean temperature;MAT:qzﬂ‘]“{ﬁ Annual mean precipitation

R2 HRAVEAHSBESH

Table 2 Climatic parameters used in the present work

455 Abbreviation

SAESBHL Climatic parameters

MAT
MAP

T i

Bio8

Bio9

BiolO
Bioll
Biol3
Biol4
Biol6
Biol7
Biol8
Biol9

AFSEH)S I Annual mean temperature
A% 7K B Annual mean precipitation
He i 03 B T T Max temperature of the warmest

month

BB A0y BRI Min temperature of the coldest month
TR ZE B 1 -3 % Mean temperature of the wettest quarter
I T 7R (17 Y% Mean temperature of the driest quarter
FeIAZEFE 1) F- 2B Mean temperature of the warmest quarter

8 Z 1) E Mean temperature of the coldest

quarter

IR A 13 A% 7K B Precipitation of the wettest quarter

T A 1y I R% K & Precipitation of the driest month

TR % 1Y % /K B Precipitation of the wettest quarter

et
I INZE B 1R K & Precipitation of the warmest quarte

1% 2= FE 1% 7K & Precipitation of the coldest quarter

B IX [ 7K & Precipitation of the driest quarter

T

1.2

s ab 38 5 53 B

Gt o3 AT Z 00, 18 F Kolmogorov-Smirnov K 3 % B4 1 IE A HEAT T K56
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PEBIHEAT HARXIEL (In) G4, LA/ 5 05 22 AR SCRIA IBM SPSS Amos 23 il 1 #13A A HLEK 2 73 (SOC.,
TOC ,POC F1 DOC) 52 F B I (QifE4k (26 B2 ) A &R (40 MAP MAT (T, \T....) 5 i 2548 5 R A AL ]
HENT Z e ERNE R AL T WA A AIURR 2 43 Bl A PR 25 RN b B TR 2R A AR AE L SR Pearson 96 R %K
PEAR 2 PSS B (AN BT 0 09 e R i B e T 0 A B IR B8 46 ) 5 9030 A AL 21 43 22 TR )+ DG M
i T B EYEAKER P<0.05, AT S48 F IBM SPSS Statistics 25.0 A1 Origin 2022 58 A%,

2 HBRESH 6 -

2.1 WA HLBRAL S5 A 4

2 R T 2ERIBAA HLER AL R BUE 5 A 3
H S0C . TOC .POC . DOC [ F-2 44> 314 (3.01£0.7)
¢C/Kg . (7.7+0.51) mg C/L,(2.04+0.15) mg C/L,
(15.8+1.67)mg C/L, H:A1,DOC F1 TOC &3 & T POC

In(HHLERS &
Organic carbon content)

Fil SOC(P<0.05) ,DOC 153 %5 T TOC(P<0.05) Z 77 2|
TERFEIES M POC SH SOC T B#E 25 (P>0.05) L ‘ ) ‘
2.2 GBS M B D 2 VA A LB 43 ) i) soc TOC POC DOC
221 éd:ﬁ]ji%% j;u A%I % HHLARLL 4 Organic carbon components
. S| =
3 WoR TG B 3 PR R R A AL A o 2 EHAANRES FBAHE
%%} l][’lﬂ E"J gljj: *@ﬁ*ﬁ *ﬁ@ ( SEM ) ?U\ %gi % /ﬂ: ,;F. X2 / df Fig.2 Global of organic carbon content in lakes

FELR /NS FREFRIR P<0.05 B M A5 N WEE g4
B SOC LA A MUK ; TOC ; B AT LA ; POC ; AL A ALK ; DOC
T ARAT DL

¥/ 3, CFI Al NFI #7355 0.9 DL | 3 B AR 5 A
R4 RERBHERR RAE AR B MR E LR,
®3 GMFTRERNNEE

Table 3 Fitting degrees of structural equation modeling

ek 14 B4 Fitting Parameter

Index X df X2/df CFI NFI
SOC 7.871 4 1.968 0.988 0.978
TOC 5.417 2 2.735 0.990 0.985
POC 2.807 2 1.403 0.997 0.992
DOC 9.316 4 2.329 0.994 0.989

CFI. lb & e %k Comparative fit index;NFI;%ﬁ?ﬁ?ﬂ’%?&%& Normed fit index

2.2.2 AT PR 0 £ SR R R

&l 3 7R T 3T SEM 43T 00 R b 2 DR 22 0TI AT HLBR AL A3 B se i RR B . TR A 6 AN fek 3 1A
FXF SOC MILEE TR N 16.1% , Horf {UH MAT %t SOC 74 W& 520, $2 0 R KN 0.885, HL IE A & 4E ],
S HZEXT TOC FIZEETTRE A 14% , Hod U T TOC 772 A B35, 520 R 50 -0.369 , 52t A1 S A
Mo & BZEXF POC WS TTRREE IR S T 90% ; SAEH Z i ,MAT \MAP T, % POC EAT i 2 1 1E ] 520 ( P<
0.05) , H: DTl EE 435114 0.216,0.256 ,0.287 ; i FR A K oy, 2 B2 0 HUA i 35 A 67 1) 5200 ( P<0.05) |, BT BE A 5]
-0.422 , MR TC B E R, £ K EX DOC M2 STk RS T 61.6% ;S H R H ,MAT MAP . T, T, XF
DOC HA &3 /Y T w5201 ( P<0.05) , HBT#k & 43 51 0 -0.756 . —0.545 . —0.382 . —0.172 ; M #H K Z | 2 X
A B E R IE A 5200 ( P<0.05) |, STEREE A 3 0.646 , 1M AR TG 5 Z 5400
2.3 WNIAA BLBRZE J3 I OGBS A B i 3 PR R ) AR A A

T4 E R R T RT 20 BA 75 2 1A WKL 7 25 2 BE S S A b B R 2R A AR fR A, o b
PR ZE A, 5 R AT A B R T 1 m, TOC AR LR A 0.77% 5 DA 2 i IX 3] o2 26 i il IX, B33
1°,POC /> 0.136 mg/L,DOC #4411 1.18 mg/L,
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Fig.3 Structural equation models of different influencing factors of organic carbon content in Global lakes
PRSI AOR B IEAOC, B (B AR 7k 30R B3 UMD L AL AN R A DGR 55, Herp 3B /KPS P=0.05 5 Sk S5 3 114
BTSN — LR T MAP AR KL MAT ARSI T, B0 A IR AR 5 7, - B AR

SR i E AT AR H MAT &7+ 1°C, SOC #4341 0.079 mg/L, POC 34111 0.36 mg/L, Il /b
1.52 mg/L 4 DOC ; MAP %341 100 mm, POC 347111 0.87 mg/L, ¥/ 3 mg/L i DOC; T, T+ 1°C, DOC J /b
1.51 mg/L; T, BFHE 1°C , #550 0.3 mg/L #) POC, /> 0.63 mg/L K DOC,

R4 XBSERMERZSLKFAANRESHNESTLESTHE

Table 4 Multivariate linear analysis equation of environmental factors and organic carbon components in Global lakes

it 51 K AR AR K A s iR % F R
Index Latitude Altitude MAT MAP T T oin
y=-0.05x+4 ¥=0.0002x+1.89 y=0.079x+2.14 y=-0.0001x+2.19 y=0.032x+1.99 y=0.035x+2.99
s0C R?=0.096, R?=0.0064, R*=0.082, R?=0.0006, R?=0.0123, R?=0.0319,
P>0.05 P>0.05 P=0.032" P>0.05 P>0.05 P>0.05
y=-0.13x+15.37 y=-0.0077x+10.6 y=0.11x+7.11 ¥=0.0005x+78.07 y=0.12x+5.97 y=0.24x+10.72
TOC R>=0.06, R?=0.114, R*=0.0134, R?=0.0006, R?=0.012, R?=0.059,
P>0.05 P=0.042"* P>0.05 P>0.05 P>0.05 P>0.05
y==0.136x+9.34 y=0.0007x+2.95 y=0.36x+0.47 y=0.0087x-2.81 y=0.36x+0.47 y=0.30x+5.73
POC R*=0.1032, R*=0.0038, R*=0.129, R*=0.397, R*=0.1294, R?=0.1898,
P=0.027" P>0.05 P=0.00"* P=0.00** P>0.05 P=0.002 **
y=1.18x-48.9 y=-0.0008x+19.4 y=-1.52x+17.42 y=-0.03x+37.56 y=-1.51x+47.5 y=-0.63x+6.26
DOC R*=0.27, R*=0.017, R*=0.2, R*=0.29, R*=0.125, R*=0.0415,
P=0.00"" P>0.05 P=0.00"" P=0.00*" P=0.00"* P=0.00**

* FORI T 0.05 B BEMAE; » « Fonilid 7 0.01 M REVERLE,

2.4 FAPERGESEOTEIAA BLIRLL ) 1

Bl 4 7R T8 RS BCS WRA A HLBRAL M AR S 25 229 PR S A0S A DLRR AL 20 (AR A
FAEREL S BT Biol8 FIA I (IR /KXT SOC HUSZIR BLIEA X (r=0.26,P<0.05) LAAh , FoAth 2745 = A
SR SOC H T F M (P>0.05) .

XTI A LI 23 AR OC R B s, BT 2 5k SRS HO0T TOC #9708 3 152w (P>0.05) . POC
5 Bio9 T2 B O A IR Biol 1 54 2 BEHO AR B Biol3 S J1 G RAOK A Biol6 5813 25 B i
WK Biol7 fie T MU XA B K it Biol9 FRerd 22 Y KR /K B B2 38 IE AR OG G 3R (P<0.05) , L Biol9(r=
0.67) J EFIRFIFNH , Biol3(r=0.48) \Biol6(r=0.47) fil Biol1(r = 0.46) Xf POC KIS 3 85 F Bio9 (r=
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0.38) #l Biol7(r = 0.33)

P 2= RS 5 DOC 2 83 U C K R (P<0.05) , P sZ mi i [ R/ NHEFF 4 < Biol9 fii% 2%
MK (r=-0.44) Biold fc T4 H B HI%K (r=-0.43) Biol7 f T 5 # X B[ K (r=-0.43) Biol8 fxMZEJF
IR KE (r=-0.41) Biol6 G2 /K& (r=-0.39) Biol3 HiliE H 4y /K& (r=-0.36) .Biol0
AR BIREE (r=-0.33) \Bio9 T8 Z= B BB (r=-0.33) | Bio8 fiWli® 2= 4 1Y - iR B (r=
-0.32) Bioll S Z=FE M FRREE (r=-0.26) ,

2 2 5 g T 2oz 2 o ou o 2 = e T Tz 2 oo o
2 2 2 2 2 2z 2 2 2 23 S 2 2 2 2 2 2 2 2 2 &
M M M M M M M M M M 0 M M M M M M M M M M
Biol9 @os7@ © ® © 0.52 0.92 0.66 Bioto @ 049 @ 017 @ 045 032 019 020 @ 045
Bols @ © ® © @ 0074 ©® Biots @ 024 @ 067 @ o015 0.91 0.63
Biol7 @ [ ) 0.19 0.47 0.33 Biol7 @ 0.067 @ 026 011 043 0.28 0.077 0.89
Bolc @ © @ @ ® ® ® o7 Biots @ 020 @ 0060 © 051 @ 046
Biol4 @ 037 © 077 038 Biot4 @ 070 037 025 053 ® 0.4
Bol3 @ @ ® @ ® o Bio13 @ o014 0.73 042
Boll @ @ @ ® o1 Boll @ @ @ © o1
Biolo @ © @ o24 Biolo @ @ @ o037
Biovy @ 0.54 Bioo @ 044 0.64 10
Bios (@) 0.089 Bios @ 017 08
soc @ oc @ 0.6
0.4
2 2 2 ¥ 2 2 2 o « o 2 2 = 2 ¥ 2 2 2 o « O 0.2
2 2 2 2 2 2z 2 2 2 £ 3 2 2 2 2 2 2 2 2 2 2 9
m m m m m Mm Mm M M as) % M M as) m m m m m Mm [aa] A 0
Bioto @ 097 ©® @ YY) ® 044 © Bold @ @ @ ©® @ ® 0.0 ° -0.2
Biots @ 0071 @ o012 @ ® 0071 @ 092 Bols @ @ @ ©® @ ) oo -04
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