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Abstract. Lakes are potential sources of nitrous oxide (N, O). The N, O emission pattern of lakes also has special and regional
characteristics due to the differences in natural environment as well as human activities. In order to explore the spatial and temporal
characteristics of N, O flux from Lake Chaohu, this study observed N, O emissions from different regions ( east, middle, and west)
of the lake from March 2018 to December 2019 using a dark floating chamber. The results showed that the annual average N, O flux
from Lake Chaohu was (25.14 + 55.01) pg/(m?-h), which behaved as a “net source” of N,O and had a obvious spatial and
temporal distribution pattern. In terms of temporal variation, the seasonal trend showed an “M” pattern, with a minimum value in

July ((=12.97+16.32) wg/(m?-h)), a peak in June and August, and a maximum value in August ( (68.25+78.05) wg/(m?*-
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h) ). The extreme values all happened over the summer. Maximum N, O emission flux ( (43.32+79.96) pg/( m?+h)) occurred in
the west sub-lake zone and the minimum ( (10.37+19.31) pg/(m?+h)) occurred in the east sub-lake zone, showing an overall
trend of gradually decreasing from the shore to the center of the lake. However, only the west sub-lake zone showed a similar pattern
from different lake areas, the central sub-lake zone had a maximum value of 4 km from the lake shore and the east sub-lake zone
had a minimum value of 4 km from the lake shore, which were mainly influenced by exogenous input. The N, O emission from Lake
Chaohu was significantly negatively correlated with pH, but the relationships between environmental factors and N, O emission var-
ied depending on the season and region of the lake. The flux of N, O from lakes is not controlled by a single or fixed environmental
factor, but is a combination of multiple environmental factors.

Keywords: Lake Chaohu; nitrous oxide; spatial and temporal characteristics; influencing factors
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(all error bars in this paper are the standard deviation between parallel samples)

TR ORI AR B R e 1 IR BB SR IR D o SRS 38 BBk B O (231.74£272.59) pg/L, BEZTY
AR Bk Zd i ((377.89+433.15) pg/L) , B R ( (126.27x111.89) pg/L) , 4F AR FLAFAE R B 1—
7 H g TR, T— 11 ] PRI AR AT T, 11— 12 R RGN R (] 26) o B B AR
(2.95+2.33) mg/L, =Y AL (LA R KRN F T8 ((4.80£2.69) mg/L) , AR 3 FERAN, AL
B PRV T RE(K 2g) o 5 R BIRRE 2 AL AR 3R S, F2 B0 il T e i B AR L 3 240, 1 B0 Ul
SHABRE o Ao L, EUR S P 1 2 A P S0 > v L > 7K L

IKURAF N AL R B2 K R o LI P9, K AR TR B2 AR A 2.53 ~ 4.48 m, 4F A 3 B g PG AR



2004 J. Lake Sci. (#a#3),2023,35(6)

b, B R ((3.47£0.79) m) , FF i fl ((2.77£0.64) m) (& 2h) . 7EZS[H) b, 7R 5L 4R Yy oK R ok
((3.45£0.47)m) , PR/ ((2.92+0.63) m) , 4B XK (2.46+1.32) m/s, B Z XUk 5t 755 ((2.99+
1.51)m/s) H R F RGE 32 K AR5 W B R BT DL A8 A AR I i, E2S [B) 1, PO SR 5 & A i A
&8 Y 2 B4R SZ U BE RS AT LA R S5 AEK , 2R S50 SR a0 32 22 SR A A, %o XU BEL ) 55 7 /DS, DRk
e (B 21) .
2.2 ik N,O HimiE £t A Z L

S KA N, O [ B 3h Kk (=15.15~138.23) g/ (m’ -h) ), SP-3 HEAICH & 4 (25.14+55.01)
pg/(m’-h)  BORTE 7 H R R N,O MM, (AR N,O MR, SRR bR - 2 M &
T sl o BAER 7 AR N,0 /I, 6 A1 8 A 45 P4~ (E (&l 3a) . 2018 4 N, O HEjGH
A IAE 8 A 4 (138.23 pg/(m’+h)) & 2 a 4 H B0AY F 5 f, 2018 AR AR AE B AE 7 H 4
(=15.15 pg/(m’+h) ) ;2019 4F Sk UM 223 A5 Ak 34, XU 4359k 6 A 173 (72.80 g/ (m*+h)) A1 11 A {73
(22.60 pg/(m’+h) ) AHERFEHEFE 7 A 03 (-10.33 pg/(m’+h) ), FEFATAEMk R ERKTET 1971
W TABREN, X5 Roland 2577 FFe 45 - —50 ., H B0V HEGH &4 32.16 pe/(m’-h)  HRHA
3 Ze LIl e o Rk ZE R 29.33 g/ (m’+h) 4 Z2 0 25.01 pg/(m’-h) B MF 5 HEGE & 8 & KT
HABZEYY, K 9.98 g/ (m®-h) 3 AT ARG HE R A AN R TG PEA 3¢, B A AL AR AR 5 S50 N, 0 AR =i i =™

B R/ ME~RORME —o— (i

500
= 400 =
£ 300 £
on oh
< 200 =
'ON 100 ON
zZ z
-100
d
600 150}
=
o 100}
% 400
=4 S0
E\E}
= 200
2 0
Z
_50_
O 1 1 1 1 1 1
a S a
& N RS AN
N N N Q> Q> N > a
) > ) ) ) > >

P 3 SLMIK A N, O HERGE ] A2 A0 (a: 27280 5 AR EEW0 5 P SLHT 5 d e ST
Fig.3 Temporal variation of N,O emission fluxes from Lake Chaohu water bodies

(a: average for the whole lake; b: East Lake Chaohu; c¢: West Lake Chaohu; d; Middle Lake Chaohu)
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Fig.4 Spatial differences in N,O emission fluxes from water bodies in Lake Chaohu

(a: different lake areas; b: different offshore distances)
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