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DX, S AT (AG Iz Vi 30 ) K B 4 N Lt Ak 3 5%
Gto IZHLIX AR N 11.5 °C, 2RI
6~8 F [ /K 5k 463 mm, 5 4E [E K F 1 76%, J&
AR ZE RS AR LI o AT B AT g
H, Ho NHS—N & 524 11.0 mg/L S5 500
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36.3"N, 116°29'12.3"E). S2 X k¥ 14.(40°6'15.5"N,
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Fig.1 The locations of sampling sites in the bypass/offline

constructed wetlands in Luoma Lake
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G586 00 7~9 H I B KR B s, R
26.7 °C.28.2 ‘CH127.0 C. M=in) EF,S2 Kkt
H DO &K, 1 0.16~2.30 mg/L(I4 2), *FH1E
3070 mg/L; S3 K Af £ DO & A, N 1.45~
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Fig.2 The variations of mean water temperature, dissolved oxygen content and oxidation-reduction potential

of the waters in 3 landscape zones in the bypass constructed wetlands of Luoma Lake in July-November 2010
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Table 1 The physicochemical parameters of the surface sediment in the bypass constructed wetlands

of Luoma Lake in July-November 2010

. NH,—N NO,—N NO,—N TKN AL
Ay R A A A A A
Jii th(mg/kg)  FiElb(mg/kg) i lb(mgke) it lh(gke) i (gke)
S1 95.7+8.22 3.74+0.39 0.47+0.00 1.69+0.08 25.4+0.56 -
75 S2 12.1+0.90 1.80+0.60 0.25+0.00 0.70+0.01 10.8+0.83 -
S3 25.8+0.70 2.26+1.25 0.32+0.00 1.10+0.07 12.9+1.16 -
S1 78.7+2.77 3.70+0.30 0.52+0.03 2.06:0.01 2604238  7.86
8 H S2 6.33+0.00 1.26+0.00 0.29+0.07 1.06+0.14 14.9+0.81  7.54
S3 11.5+0.55 2.20+0.50 0.33+0.00 0.73+0.06 8.82+1.73  7.65
S1 50.8+1.41 1.060.00 0.57+0.00 4.79+0.00 29.4+0.00  7.43
9H S2 20.3+0.96 0.850.00 0.33+0.04 1.37+0.00 8.80£0.00  8.17
S3 17.6+0.59 0.97+0.15 0.36+0.00 1.29:£0.00 7.49+0.00  8.15
S1 19.2+0.65 4.73+0.18 0.07+0.00 2.13+0.00 12.1£0.00  8.08
10 A S2 17.4+0.89 3.17+0.00 0.05+0.01 1.46+0.00 9.79+0.00  8.15
S3 5.8120.09 4.94+0.18 0.070.08 1.32+0.00 7.5240.00  8.03
S1 48.6+0.83 4.86+3.56 0.04+0.02 2.22+0.00 13.0£0.00  8.44
1A S2 5.91+1.26 2.32+0.18 0.04+0.00 1.19:£0.00 7.04£0.00  8.38
S3 2.60+2.39 3.13+0.54 0.04+0.00 1.30£0.00 6.18£0.00  8.66

R AR
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23 ALBHMARFREESEHRBESMNT L

B Ty 5 e B 2 N TR R SE 1K 3 A AN A 5
LG R LT RAT: 55 COL IIHEBOE FARAE 10 H 50K,
4351 4 138.7 mg/(m’* +h). 124.0 mg/(m*+h) 1 118.8
mg/(m’=h), Iff 8 JIF19 H V34K 5, 530k
28.2 ‘CH127.0 °C, v W, CO, i Fe Ak 0E & H 2 H
Lo KR A 20 1~2 4 H B (B13). S1ERFE
RS2 SR AT H T35 CHL HEBGHE & 4E 9 H ik 3]
5K, 4394 3.63 mg/(m*+h) A1 10.8 mg/(m?<h); S3
KA s 1) H P34 CHLHEOE 578 8 HIA &K, A
3.38 mg/(m’+h). S1KFF i 11 H 73 N,O HE i i
B8 i K, 4 0.067 mg/(m*=h), S2 KAf 25 1S3

KA 210 A NO HE OB FE 9 HEeK, 73 A
0.075 mg/(m*+h) 1 0.103 mg/(m*<h). T b 5T
DR AR 8 A9 I ZK R4S 5, CHL T NLO F
JHCH KN 5 KR SR —E KR

MR B, STERAE RO S2 K AE L 7~11 H
P31 CO, HE SO 12 22 e AN K, 38 4 il o 73.5
mg/(m*<h)Fl175.1 mg/(m?+h), B {2 5T S3 KAE £
17.0 mg/(m*+h)o 34 RAE R 7~11 H B N0
THOE AT W 2 R (p>0.05), =2 5k 0.022
mg/(m’+h).0.025 mg/(m’*h)#10.022 mg/(m°+h). 3
ASKFE S T~11 J3F 1) CHL AR 806 & 435 4 1.59
mg/(m’+h).4.78 mg/(m’+h)F11.70 mg/(m’+h).
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Fig.3 Monthly variations of CO,, CH; and N,O emission fluxes of 3 landscape zones

in the bypass constructed wetlands of Luoma Lake in July-November 2010
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BEXT 2 i 55 B B 2 N TR R 48 3 AN AN )
SO A BG5S H R S SRR OE & TR
Yy KRB FR AR DL » BEAT Pearson AH 51707
g LR B, CHL R NLO [ HE 50 2 408 15 7K 3k 1 AR
5, M R EI 9 M 0.612(n = 15, p<<0.05)F10.735
(n=15,p<<0.01), ¥t ¥ CH, A N,O [ HE 3G 52 %
AR SR s CHL B0 2 5 K AR IE SR
HLAL A S5 (n = 15,7 = —0.779, p<<0.01), Ui I K 14
AR Eh AT R T CHL 18 4= B HE T NLO I HE i
WESVEYHNO, —NFREIEH K(n=15,r=
0.689, p<<0.05), ¥ B NO, —N J& N,O 4= J 1) 53 —
SR PR 15 COL MM HETBOE 5 5 TR A WL &5
HIEA S, MO RN 0.653(n = 15, p<<0.05).

30 ik
31 BOMERESEATRGRE SIS
8 551t A T AnR SR 0 L

AR TN T2 5 H A ML 5 AR 1

KAL) #1078 o5 T E N e B B RA S,
5 PLy5 /K AL #E Sk 3= 2 H 1) Estonia ¥ i A LA
Eb, % i N TR g N T AR5 B A ARG, [ s
DAV AL & 78 IR A R AR IR K A 2 B H 1, PRt
O & AAHEB08 FIZ I T Estonia W A TR HE
(F22): 5 RN T] 5ty FHIHIES iy Wt AH B, %
T3 N T M 3 A AN [) S W 46 4 B4 7 11 il 3 <44
Hi s A7 AT S 22 A K.
32 HMERFHEESEAHKEER N

SN HL TR CO, NLO I CHL HEJBUK R385
ZAR 2, Wil J &5 /K AT P & & pHL UL
I LA RGN o b 55 #8RT DA R e U
Wik A ) S AR B AR AL R, DA TR 5 e L =
A AAHER

% T 55 e/ 8 2 N T M 3 ANAS [ S U 4
FLIG IR CH, A NLO HE B0 -5 7K i 1E AH 9% (CH.:
n=15,p<<0.05,r=0.612; N,O:n =15, p<<0.01,r =
0.735). F VYA B 1 8 H (28.2 °C)EL 9
H(27.0 “C)I¥y H 134 CH, AT NLO HEJBUE 5 43 51 A
3.88 mg/(m’*h)F1 0.049 mg/(m*«h), W & & - 7
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Table 2 Comparison of greenhouse gas emission fluxes in the bypass constructed wetlands

of Luoma Lake in July-November 2010 with those of other studies

CO, il 7

CH.HE 0 &

N.O H O &

WEFLX , ) , W5 J5 PRI A0
[mg/(m’+h)] [mg/(m*+h)] [mg/(m®+h)]
PO se /s N T 17.000~75.100 1.590~4.780 22.000~25.000  FA&ME 20104E7~11 H

Estonia &3t A\ T¥g " 91.667~305.556
5 [ HH 4 7 M) 2 i e e - -

D RPN b - -1.790~83.344
2% 2% Keviton il e 27.500~44.306  0.000~4.167

77.778~2 366.667

85.119~301.191  #a&467%L 2001423 H~20024-12 H

0.000~1.030 AR 199946 H~20004E8 H
-1.590~1.566 FARIE 20034E9 H~20044E2 A
-0.026~0.140 WA 19984E7~11H

Py AU A AR 10 A (116 CH B 11 A
(2.87 C), HHEJi5E 5 43 5] 4 1.50 mg/(m”®+ h) Fl
0.002 mg/(m*+h). KNG LR TN 22 18
R NV CHL W HE IR B 25 B AL 58 ma IR 25 1,
RILCH, 50 W 3 IEAH R (p<<0.01). H 2=, N,0
He s i, A= HE R S5 , X2 T RCEDE T,
LA A FH AN SR A A S A S R v ) =Y
K PRI L HE O K2, BRI A, 16 i 4 5
S T 1 38 b CHL RN NLO A% 3 6 (1 4 34k 2
8, R, 5 SR CHL ORI NLO 77 2 5 HE Y
—ANEEIREER T
AT, 5 2 T AR R S3 SRAT SUHILE,
YA Tl T AT AE AR IAT 7 1) S 1 RAF: s R i V]
TAITE (1) S2 KA 55 v 1) COLHEUH = 5 iR A
B A ML &= IEAH K (n = 15, p<0.05, r =
0.653), IX 5 R SEHE VLV ) il 3 - rh 4
AL 5 ST RFE UM S3 SRFE SUBHIK I CHLHETR
T 5[ 5391 4 1.59 mg/(m’«h) Al 1.70 mg/(m®+h)]AH
Lt , S2 KA AU H) CHL 80 £2[4.78 mg/(m’+h)]
5 H K AR B K I En(-189~65.1 mV) 5 K. W%
AN R A PR B, AT Y L Eh K
T=150~-100 mV N A 2547 CH. ™ 0 757 4530
PRI R BB % B, CHL Ik J5CH 2 15 + 3% Eh £
FH o ABFF, 34545 H4 570 1) NLO HEJS0E
W AREOR, P2 F - RAE SRR A 2
N,O HEJEOAR S AT & B, Stk B, 7~9 H I N.O
HeJ50E % s NLO HEUE = 5 PTRR ) H NO, —N
TR AWIFURIL, E BRI KR
B NO, —N JJU I 2 (1934 1, NLO FHEBOH 5
STHHEE, 5 NOy —N AL, NO, —N X ik
AR FNN,O ;= A 22 A7 R IR 52 W), iX 5 Dong L
F 25930 1 TAR A o NLO 77 A R I 25 R4
— 3, JRU DR T RE A DTAR ) Hh NO, I8 R T AR

NO, —N A HL 23244, 5 NO, & J5L B X NO, —N [
FI I S50 T NOs—N®, W4k, AR50, 76 H
SRR BRI 11 (1.5 °C), S3 KAE 25 N,O HE
T LI WO, X 55 Zhang T B 25 09E b =T
PR R I —E

4 #&

I3 5 kB e N TR R G, E T ]
T KA RN 2 I AR A R s TR
NH, —N JFi it 2359 4 5.91~20.3 mg/kg H12.60~
25.8 mg/kg, B A TR T 8 T AT AR T A
KFE S5 NH, —N i i (19.2~95.7 mg/kg), & H
IR RGO S SRS S NH —N 5
LF I 2 BRAE

2010 4F 7~ 11 H I 1a], b A vl e ve] A8 X Ak
TR 5 SR A S H F 48 CO, CHL AT NLO HE0HE
43 5 & 73.5 mg/(m® * h). 1.59 mg/(m® « h) Fl
0.022 mg/(m’ =+ h); J& 38 ] i 38 K AF 205 51 Ky 75.1
mg/(m’*h)+ 4.78 mg/(m’+h)F10.025 mg/(m**h); %
Th 2R 7 R AT 0 5124 17.0 mg/(m?<h)+ 1.70
mg/(m’+h)#10.022 mg/(m*<h).
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Dynamic on Emission Fluxes of Carbon Dioxide, Methane and Nitrous Oxide
in the Bypass/Offline Constructed Wetlands in Luoma Lake

WANG Chao-xu, ZHU Gui-bing, FENG Xiao-juan, YE Lei, YIN Cheng-qing
(Research Center for Eco—Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, P.R.China)

Abstract: From July to November of 2010, the emission of carbon dioxide (CO,), methane (CH.) and nitrous
oxide (N,O) from the three different landscape zones of the bypass/offline constructed wetlands in Luoma
Lake (the riverine area at the intersection of Wenyu River and Longdao River, sampling site S1; the channel of
Longdao River, sampling site S2; the littoral area of East Luomahu Lake, sampling site S3) were determined
using the static opaque chamber-GC techniques. The environmental factors influencing the greenhouse gas
emission were also explored. The study indicated that the emission fluxes of CO,, CH; and N,O from the con-
structed wetlands showed great spatio-temporal variations. The average monthly CO, emission fluxes in sites
S1 and S2 were 73.5 mg/(m’+h) and 75.1 mg/(m’*h), respectively, which were much higher than that in site
S3 (17.0 mg/(m® « h)). The phenomenon might be related to the relatively high organic matter contents
(7.04-29.4 g/kg) in the surface sediments (0-5 cm) in sites S1 and S2. The average monthly CH, emission flux
in site S2 was 4.78 mg/(m’+h) that was the highest among all the three sites, which showed significantly nega-
tive correlation with the oxidation-reduction potential of the in-situ water (r =-0.779, p<0.01). N,O emission
flux showed no significant difference among all the three sites, ranging from 0.022-0.025 mg/(m’*h). More-
over, the correlation analysis indicated that there existed a positive correlation relationship between the N,O
emission flux and the NO, —N content in surface sediment (r = 0.689, p<0.05). Temporally, the temperature
was the main environmental factor influencing the emission fluxes of CH, and N,O in the constructed wet-

lands.

Keywords: bypass/offline constructed wetland; greenhouse gases; emission flux; environmental factor; Luoma

Lake



