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FEE . R IR E AR b XA A K AR 2= SRR R R AR 58 43 5 T L BRI WL T M K E T 7 4
IRTTIIIA (R . AU, HERS I RERI A FE . M ER AT W) K AR MK EAR) RZK P Co, fl CH, 43 [ p(CO,)
p(CH,) J#H47 T Wadll , 3% X] 52 mip ( CO, ) Filp (CH, ) ZE 5 AL A IR R AUK RS HGHAT T a8, WhR 85 R B A E FRHE,
X7 AT RZ KA CH, #R AL T AIRAS ; BRE ZEA B RERI A R N, L E#E co, hatdh Fi Ak, A
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Seasonal Variability of Greenhouse Gas Emissions in the Urban Lakes in

Changchun, China

WEN Zhi-dan', SONG Kai-shan'*, ZHAO Ying', SHAO Tian-tian'*, LI Si-jia’

(1. Key Laboratory of Wetland Ecology and Environment, Northeast Institute of Geography and Agroecology, Chinese Academy of
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Ecological Environment, Jilin Normal University, Siping 136000, China)

Abstract: The partial pressures of carbon dioxide p(CO,) and methane p(CH,) in the surface water of seven urban lakes in
Changchun city, China ( Nan Lake, Bei Lake, Yanming Lake, Shengli, Dilisuo, Changchun, Tianjia), have been studied in both
summer and autumn related to the environment and water quality parameters. The results indicated that both in summer and autumn,
CH, of seven lakes was all supersaturated, and CO, was all supersaturated except in Nan lake and Shengli lake. For either p( CO,) or
p(CH, ), there was a significant difference among different urban lakes (P <0.05), and there was almost no obvious difference in the
same lake between summer and autumn. The gas flux also had a significant difference among different urban lakes (P <0.05). Except
for Nan Lake and Shengli, all other lakes were the sources of atmospheric CO, and CH, both in summer and fall, and the discharge of
CO, to atmosphere by lakes was more than that of CH,. According to the correlation analysis, there was a significant negative
relationship between p(CO,, CH,) and sunshine duration in summer (rp<C02> = -0.48, P<0.05; r,cy, = -0.63, P<0.01 ). The
sunshine duration could affect the concentrations of CO, and dissolved oxygen in the water by influencing the photosynthesis of aquatic
plants. There was also a significant negative relationship between p(CH,) and precipitation in summer (rp(CH4) =0.44,P<0.05),
and between p(CO,) and air temperature in autumn (r,qo,) = =0.39,P <0.05). The correlation analysis between water quality
parameters and p(CO,, CH,) showed that both p(CO,) and p(CH, ) were negatively correlated with pH (rP(COZ) = -0.51, r,cq, =
-0.82, P<0.01), while they were positively correlated with salinity ( Tycoy =0.38, P <0.055 r ¢y, =0.75, P<0.01). The
results suggested that the levels of nutrients in these urban lakes, which were related to the phytoplankton biomass, were not the main

influencing factors for p(CO,) in surface water, and sunshine duration, pH, and salinity all had a greater impact on p(CO,) and
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p(CH,) in summer and autumn.
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Table 1 ~ Morphological properties and water quality parameters of the seven urban lakes in China

e W e DoC WRE ™ ™
g x 10*/m? KR/ m pH /mg-L~! /PSU /mg-L~! /gLt /mg-L~! /mg-L~!
FE (NH) 88.63 2.60~6.50 8.36~8.96 17.42~32.26 0.18~0.24 8.61 ~16.23 36.17~55.36 0.79~1.16 0.08 ~0.15

8
JLis (BH) 119.79  0.50~3.10 8.17 ~9.17 21.67 ~22.66
JHERS 3 ( YMH) 1.49  0.40~3.50 7.71 ~9.05 25.13 ~45.13
A2 (SL) 1.62  0.50~3.00 8.49~9.04 11.22 ~40.34
HIBEFFH(DL)  0.92  0.50~3.20 8.10~9.30 12.89 ~21.06
K (1)) 2.68 0.50~2.50 7.41~8.13 7.32~22.17
KHFEARCC) 2.54 0.60~3.00 7.41 ~8.01 5.21 ~46.76

0.22~0.50 12.54~13.76 11.66 ~24.39 0.31~0.62 0.04 ~0.13
0.42~0.53 18.73~30.12 44.07 ~133.07 1.81~3.76 0.30~0.82
0.28~0.48 9.20~15.98 61.28 ~133.07 2.34~2.64 0.11~0.12
0.18~0.25 8.14~13.25 11.32~52.85 0.45~1.13 0.01 ~0.09
0.55~0.60 19.99 ~28.49 32.29 ~48.97 17.25~25.34 0.90 ~0.97
0.38~0.53 13.70~33.64 22.27~93.54 8.94~12.28 0.63 ~1.31

FE R 381 ElaL Pl

d

ES A
KRR

TR 2 I

R P
! R A

O kWA

HUBLRTA

E1 REHATE
Fig. 1 Locations of the sampling lakes
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JERIHIK 4 L, 28 A P05 2R, RE AR 4R
J5 T 24 h P8 RS2 A HEAT K S Ar

R T2 S i 325 00 7 V5 A T /K AR Th iy o, Al

CH, WES . FARIREMT REERTHES 600 mL (40
1B 38 R 1, DA N F 0 25 A, SRR RS
FANEE FKE T, | 0 ALF /KT T 50 ~ 100 cm
b AR 350 mL AR B I FH AR ZE R B,
J ZURE S RFEM 1 ~2 min, 5 10 ~20 min {fi544K
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8.57°C <22.67°C), H. H & & A [ 7K & 4R B
TR,

2

R2 KEW2013 72014 FERFHBHFRESH
Table 2 Environment parameters in summer and autumn of Changchun, China
Y INFE] (4E-H) SR RE/mes !t PERE/ patm SRR C H M 40/h KK it/ mm
2013-06 2.80 966 21.30 234.50 191
2013-07 2.40 961 23.70 227 153.10
e 2013-08 2.50 964 22. 60 207. 80 121.70
2014-06 2.00 965 22.40 236.70 78. 60
2014-07 2.40 964 23.50 260. 60 116.70
2014-08 2.00 969 22.50 270.20 49.50
2013-09 2.40 975 16. 40 235.30 32.70
2013-10 2.30 979 8.30 176. 80 51.50
" 2013-11 3.20 976 -0.80 164. 10 30. 90
2014-09 2.10 974 15.90 263.90 62. 10
2014-10 2.90 978 8.60 179.70 5.70
2014-11 2.80 992 3.00 187. 80 6.70
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Fig. 4 Estimated frequency of CO, and CH, saturation at the water-air interface in seven urban lakes in summer and autumn
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Table 3 Correlation between p(CO,, CH, ) and the environmental factors for the surface water of urban lakes in summer and autumn

e SRS E B R EERE SR H B % [ K
K / atm /mes”! /atm /C /h /mm
e p(CO,) 0.09 -0.25 -0.10 —0.48" 0.27
p(CH,) -0.21 -0.02 -0.37 -0.63** 0.44*
"E p(CO,) 0.18 -0.17 -0.39" -0.26 -0.11
p(CH,) -0.09 -0.13 -0.04 0.07 -0.08

1) * FRI/RTE 0. 05 K (UM b B EAIE, =« FIRTE 0. 01 AR I B EHK, TH
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Table 4  Correlation between p(CO,, CH,) and water quality parameters for the surface water of urban lakes in summer and autumn

B3| pH U/ mg-L ! L 8/PSU DOC/mg-L~! Chla/pg-L~! TN/mg-L~! TP/mg-L~!
p(CO,) -0.51** 0.10 0.38*" 0.11 -0.13 0.36 0.30
p(CH,) —0.82%* 0.03 0.75** 0.52%* 0.01 0.82%* 0.77**
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