* ISSNI0250-3301' mﬁw' CKHDV
:-'~k.f. i rlJ&I}\U C‘ EXUE
~ = . _’

2020

Vol.41 No.2
B4 BOH |




w % # 3 FaE B2

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2020 4 2 A 15 H

H &
SETFGAM BT o [ S8 K SRR AL PM,, A IS AT 2 woovvvseeeeees e B, REE KZE(499 )
?—k. PCDD/Fs W*ﬁ%kmﬁﬁﬂlmﬁ ............................................................... F;'f Fg %‘*}78 iJ:E}Lj: ;Kt[j:, m;: ﬂﬂ%%( 510 )
AP PM, LG 25 A S oo FER,BY, KA, B, BER, BXK, BAE(50)
RESITALRTI A 75 PM, o L5 O RS B IR oo HER, T, TH, HA, %%, REF, BHA(5H)
AL BIUZ PM,, ST BB TS S B B TR - vevvereesees e, BRI, BEE, LE, BE(537)
k ﬁj“aﬂﬁﬁkml’l\/lzﬂ”lEV]XJﬁF%ﬂ%ﬂﬁFE’JH %?E%IHE(J%%? ........................................................................
............................................. BEE, TAL, R, BT, BET, 5%, TOE, 2Am0, KA, BN, TAR(554)
2017 FEREFKARIT PM, ; TPESRTRM TS RATE SRR TG oeeeeeeee Kk, §7, M, KAK, BRE, Uxa, FRB(564)
SO TR P, | BV AR T 5 Y R AE BRI AMT - vvvvevveeeoss o
.................................................................. BB AT, LXi, T, 25, TR, T, 2Kk, 3 ﬁ i@g(g4)
TR B S Y SR TSI overeeeerrerernererseesreesiesins e, FHEA, FHA, B, FHD, TR E(587)
T TR 3 O i LR L AR PP %%%;? (600 )
PRISIRIRBTEL (SP-AMS) M52 PM, (UKL RE o HER, BEN, FRA BT, B0, #H 3%, 22E( 609 )
FE AT SRR B SRR AR I L R B PHR oo MR, BRXR, KR, 4%, THRY, KW 620 )
Vi SR L X 8 e A BT e E J LA BRI oo FRD, BR, ZEE, BKA(630)
T VA WL T Y ] 7 R BT B FHTRRE HLAR -+ vevvevereererensemen sttt £, R, BEA(638)
il N7 Y IR i TP T4, T, BRF(647)
& ORI S T2 A ) SRR oo DEE, WA, W, FAE, REHE, B, EA(656)
754 2000 ~ 2030 EHLE A HEHOHE B TATTRAMT oovvvoee oo R, PR, TR, ALE, TR K, AT, BRT, TAAH(66)
7S 2L DPF AT VOCs HEBUREHE ++ovvverereeressemnereriee st AR, BEE, EAME, DR, B, WE(674)
PN S K R 7K BORRE RV AR AL SRR B AR AR RS oo HEX, HEH®, AEE, X TF, BREMB(682)
B RG4S BT ES AR RS TEA cevveeeervrmeseimnie &t BT, THEA, BRA, XNEE, BE=(691)
T K BRI B 5 PR RV A A 2 AR LG R e KA ’?i@éﬁ% Xk, LU, TAK, HRE, KEH(702)
HRET KT 11K TR 2 BB oo Bl A H, BEE, S5, BB, 28, THA, £, AFE(713)
TREAE P 2 VTS (8 A T T TRURL ETA ++vvevereeseeseneesese ettt ettt FEH, GO, K, BUA(TS)
T K A KU R B R B HOR AR IR 25754, +eeeeererreremsenenmennee e NEE, Bk, Yk, fkE, TEH(14)
FUSETIT S T DOM 35 SRR AT -+ v eeererereeeemermresmsien it W, B, ﬁﬁﬂ By, BN, heT(743)
T MM 15 X AE TR I EAI o vevereesereesesesensesesteeiat ettt Tk, NF, ARE, ZEH(T750)
K S/ BT A CAALBEIIE JHI B ceeeereereeereenesesest et %ﬁ%jﬁ%%ﬁ&jﬁ%@%kf(ﬁ6)
SRR BE SR XK BPA il EE2 FIFEER  «eveeeeereeererseesmnmneee s B, R KA, AR, BN, SHE(T63)
BB K D15 165 SRBREERE oo FA%, EE, BER, Y, ERE, ARE, BAL BHE(TB)
AL B BN AR R EEBE UM EERE <+ ereererrereeeerermerensee s WNER, B, KA, BE, EE(784)
REFERE S+ SUBRADIT EALFEXTK BRI, oo RER, BAB, Kb, KT, KR, ROE, TAK, £5(792)
Tk Rk 2 AT B LR B A L BRI -+ vreeeeeeesesemsmseserenese et W Bk TEK AEE. A8 801)
A 25 TR R IR T A AL MR v ereeverereemersereenesesiesns e WA, REE, B8, EH(809)
BB BER BT K A Z 0 R T 4 SR SE TR B BIIBALHE v eeeeererereereemseresesmes ettt
........................................................................ FER, AR, BER, THR, R, #h%, BB, ZEE(SI5)
DRt T8 DR MR R AT BB oo REE, AR, HE, BA(ED)
SEIRHALATR Pseudomonas aeruginosa YL HIBCEGEFE MNOF AL HE0E - &, #3, € F A, AMI, KER, B, T, ERE(831)
IR BN T TR T T M B BETE ZE AT o veeeeeereeemsmeem e TR, BE, w4, 3 839)
L7 G U A = Gtl RBE B AP EBFIE BB oo BEH, E, B0, FEE, AER, $5, KE (849)
1 420 TR S T B K - BB 5 BT P AU T R ZR RN -+ v eeereemesmesmenne e kA, TEG, A, BT, (85 )
I B T 175 S 19 [ A P AL S T AL R IR TS Y T2 wveeeerememe e AL A, TXH, KA(867)
FETU R Hb IR AL 22 5 I R T T 4 B 25 () A T B AE JLTE LT} +vevereerereerennesessnsennene s TR, YRR R, RE( 876 )
R L T RV GEIAT +ovrvereerereererereseee e WE, TEE, Wi, A0k, ZE(886)
HE = AR R IR LI REE T E L SUM I TAMHT  veoeeeerereremmere e BE REA, BB, AEE(895)
TRt BT KPR T B ARSI ERIR +oesoesov KT, KM, A8, BE, BRH(905)
GR/p3 TR TN R S e (ST g € a2 BESR, mied, RE%, BE, TEH, HREHE(914)
IKIRB DR A SR YRR GBI wooveeeeememeeeeeens KM, BRI, e, FEX, HE, BERE, BRL, HHRE(922)
RN TR AR RO A A AR P SR AL SR A E’W&Hﬁi%ﬂ%ﬂ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ diE, TE, GkH, BE(932)
FETIHE ALY BRI E YOI S P A bR - R, B, T, AR, RBL, M, 5B%X AM(941)
ﬁﬁaﬁl{wﬁé R I R S SR 13 AR 3R oo e, X, HWE, SEE, XE¥, REE(952)
2 R B TR R AR AT M RE LA v eveeveeseserseresree ettt A, BWE, N, ATE, EHH(962)
Wﬁﬁﬁ%%%ﬁﬁ@%%ﬁﬁﬁm% .....................................................................................................................
................................................ RN, Bhi, TEE, HHEL, BE, ?ﬂﬁ g, RAKE, Bk, TA, BANE(970)
T A YA GLDA SRAL S BB ARSI I e BER, AL, B, EWRE, BE, AHR(979)
TR 2400 402 R B BRSO oo Bi%, EE, 25U, REE, WE, B, BEA, TR, 2B 986 )
A E AR T AR S B h M R B L GRS T THUTE TR oeveerererereermseesrset st
.................................................................................... Ak, DEE, $AL, Tvp, g88, MM, KEE(997)
4 PO IE S B A ZEHIRRIRARPE oo vveereeere e kHE, ARE, TLF, k&R, BEX(1005)

(MERMFMVEITIRS(553)  OMEREEMERFIN(655)  f5H.(664, 755, 885)



)
(= SR In B R £ 413 5021 2020421

Eco-Environmental
. . Vol41,No.2 Feb.,2020
Knowledge Web Environmental Science oo e

BT EiZMEM 8E R RN E R /K FEEAYERGHE
B =R EE 5

AV, @, TR, AhARSE, IRESLT, XIRHE?, ARE s, SRt
(1. B AR R 2E R IR S BBl 222 B B s 2100955 2. YEIRE A DL R IE 39 v I AL W R BB o0 A3 210095)
TEE . AU LI E AR W R =R A T R 4, T 2017 4F 9 1 31 2018 4F 8 3 SR FHIGLIF A8 RN 9 1O 8 3 W] 20 TR
I CH, HERGHE &, B 78 B8z W FP R [E] D7 2000 CH, RMHEBCRAE | HERCR B X H R 3h B 7, 25 A EL R R o vk 0t
SER 22 FE o i RO 2 RS UE— A B AL B B s CH, R B A Tk, 45 SR, IR 5 0L B CH, i
AR 25 AR, BB R HE S i , A 2RI 38 i ST A VA LI R /K 35 A fa 3% CH,, HEBGE & 1928 fL a1 0. 14
~3.13 mg-(m?-h) =", HAEE I HERGE B4 (0. 86 £0.30) mg« (m? -h) =" Tl I OB RS B A B ta 3% CH, HERGE 28 ke Bl
H70.04 ~1.41 mg- (m®-h) =" HAESEHHERGE 58 (0. 45 £0. 08) mg- (m® +h) =" SETF BRI 2000 59 CH, i & 2AA A
AIFREEIR B N F, CH, HENGE & 57KR | IR AT E AT HLER (DOC) FUK IR ML2: 75 A (COD) SR Y IEMI GG &R, 5Kk
VR DO) 2 3 M AR S 2 1 SR A DG 2R 2556 LSRN 5 06 R 235 53 | R 300 Pl A SO 28 7 A1 B oy E’Jiwké‘%ﬁﬁﬁaifﬁ GH, HF ik
i AR IR AR TR R A R 45% Fe A7 (P <0.01) 4 BIUBURL L W] BRI TR /K 3748 R 4t CH, HEjiicE E’.,,TLF)? ﬁﬂﬁffa&%
T A FH TR AR g 8 P i bt DX PR K SR AH AR ARG CH, HEBL. f
SCERIR TV A At FE L VR AL OO i (F K 7
FESHES. XI16 XEFRIRE. A Scﬁzﬁ%—';0250-330,1(2020)02-0941-11 DOI. 10.1'322'7/j.hjkx420ﬁ905092 7 ' J

Comparlson of Floating Chamber and Diffusion Model Methuds for Measurmg,

Methane Emlssmns from. Inlandf FlSh Aquaculture Ponds ‘ o
HU Tao', HUANG Jian', DING Ylng F SUN_J Zhl -rong', XU Meng faﬁl LIU= Shu -wei'?, ZOU ]ian—we.n:’z,

WU Shuang1 it = i

(l Eollege of Resource and Environmental Smences Nanjlng Agricultural University, Nanjing“210095, China; 2. Jiangsu
Collaboratlve Inslbvation Center for Solid Organic Wa@te Resourc’e% Utilization, Nanjing 210095, China)

Abstracts Freshwatel® aquaculture ponds collectively cover a large area in southeast China. They are an important anthropogenic source
of CH,.emissions, however current knowledge of CH, emissions from aquaculture ponds is limited. During September 2017 and August
2018, two independent sampling campaigns of CH, flux measurements over annual cycles were carried out in a fish-aquaculture pond in
southeast China using a floating chamber and diffusion model methods for comparison. The purpose of this study is to investigate the
variation of CH, fluxes obtained from the fish-aquaculture pond, analyze the emission mechanisms, and amplify the CH, emissions
inventory. The diffusion model method can further quantify the contribution of diffusion transmission to CH, emissions. The seasonal
variations of CH, fluxes measured by the two methods were similar, with higher CH, fluxes appearing in summer and fall and lower CH,
fluxes appearing in spring and winter. CH, fluxes measured by the floating chamber method and diffusion model method ranged from
0.14-3.13 mg-(m’+h) "' and 0.04-1.41 mg-(m*-h) ™", respectively, and the respective average values were (0.86 = 0.30)
mg-(m’+h) 'and (0.45 +0.08) mg-(m’-h) ~'. The CH, fluxes were positively related to water temperature, dissolved organic
carbon (DOC) and chemical oxygen demand (COD), but negatively related to the water dissolved oxygen (DO) concentration in the
fish-aquaculture pond. CH, fluxes calculated by diffusion model methods were 45% lower than those determined by the floating
chamber methods over annual cycles. The result suggested that the floating chamber method is more suitable than the diffusion model
method for measurements of CH, fluxes in freshwater aquaculture ecosystems.

Key words : methane ; emissions; fish-aquaculture pond ; floating chamber; diffusion model
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Table 1 ~ Methods for measuring CH, fluxes at water-air interface
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Table 2 Physcicochemical properties of sediment in fish-aquaculture pond
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Fig. 1 Water temperature and wind speed at sampling sites
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