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Abstract: In order to explore the pollution characteristics of nitrogen form in the Three Gorges Reservoir, a
combination of field surveys and laboratory experiments was used to systematically analyze the water quality
monitoring data of eight sections of the Three Gorges Reservoir in four scheduling periods. The concentration
and spatiotemporal distribution characteristics of different nitrogen forms were studied, and the correlations
between different nitrogen forms and environmental factors were also studied in four scheduling periods of
the Three Gorges Reservoir. The results indicated that the concentration of TN-N in water of the Three
Gorges Reservoir were 1.45~5.34 mg/L, which exceeded the internationally recognized threshold level of
eutrophication, TDN-N was the main chemical species of TN-N, DIN-N was the main chemical species of
TDN-N, NO; -N was the main chemical species of DIN-N; the distribution of nitrogen forms was significantly
affected by pH value and EC of the water; significant positive correlations among TN-N, TDN-N and NO; -N
were found during the storage period, low water level period, and drainage period of the Three Gorges Res-
ervoir, indicating that TN-N, TDN-N and NOj3 -N might share the same source; similar patterns of spatial
distribution in water were observed for TN-N, TDN-N and NOj3 -N, and an upward trend and then a down-

ward trend were found from the upstream Zhutuo section to Cuntan section; ammonium nitrogen (NH, -N)
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and nitrite nitrogen (NO;, -N) did not show significant change; spatial differences might be mainly attributed

to the pollution input by human activities; similar patterns of seasonal distribution in water were observed
for TN-N, TDN-N, NO; -N and NH; -N, showing the following decreasing order: high water level period >

low water level period; seasonal trend of NO; -N was shown as the opposite. The seasonal changes might be

mainly related to the operation mode of reservoir and seasonal factors such as temperature and rainfall.

Keywords: Three Gorges Reservoir; nitrogen forms; reservoir scheduling periods; spatial distribution; sea-

sonal distribution
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LT (pH {H . K i . DO, EC) 5 4 AJE & Z [0 1 41
#3 ARSSKECFEETRAHSZEHEXMES T

KA AR 3,

T | pH ffi ki DO EC NO; -N NH, -N NO, -N TDN-N TN-N
NOs-N  —0.970" " 0.146 —0.247 0.920 1
NH, -N 0.936 " —0.002 —0.298  —0.473 —0.711" 1
kM NO,-N 0.389 0.543 —0.590 0.190 —0.075 —0.064 1
TDN-N  —0.959" 0.178 —0.264 0,929 0.977" " —0.716" 0.137 1
TN-N —0.961" 0.134 —0.151 0.882" 0.972" —0.755" 0.116 0.989" " 1
NO; -N  —0.643 0.044 0,001 —0.435 1
NH/-N  —0.606 —0.384 —0.285  —0.379 0.456 1
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NH/-N  —0.553 —0.443 0,500 —0.084 0.439 1
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TN-N —0.234 —0.561 0.357 0.382 0949~ 0.378 0.410 0.901" 1
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Wt FoR p<<0.05, % ¥ Fork p<<0.01,

M 3 A LLAE L Z K TN-N, TDN-N, NO; -N,
NH/-N 5 pH A 2 [ 35 5 8 & 3 M 2, 38 pH
{5 7] fig & % W TN-N, TDN-N, NO, -N, NH, -N 43
T EE R T, TN-N,TDN-N,NO; -N 5 EC Z i
PR A G, BB EC XF TN-N, TDN-N,
NO; -N /i 8 —E/EH. AR H5KE.DO Z
(] B398 A b 2 0 A DG L U KR DO X 7 7K A
AWM BN, BB A Z B A G R
A TN-N, TDN-N, NO; -N ¥ }§ 2 7] ¥ 77 7¢ i &
(9 1EAH G Ul BB AT B A AR 4 i R R M. NHL-N
5 NO; -N Z 8] 5 30 5 25 1 07 AH SR  iF 55 Xl K
WHF2 DO 2 8.12 mg/L. W R W, 1A AN 4
PET S NH -N 280 i iR 40 B A AR 58 40 181 1) 1 FH % 1k
9 NO; -N, i T A6 AEH K4k NHY-N A NO; -N
SR YA R, NH-N 1 TDN-N, TN-N
P 0 P AR DG AR T WA

F KA TDN-NL,NO, -N 5 pH {5 2 [a] ¥ £ 3]
3 M DG M, BT pH A AT B 2 2 i TDN-N,
NO; -N i EZE A+, ZAIEE 5K .DOEC Z[H]
BIARFAAE B2 AR O U KR DO VEC X i 7K A7 1
RIEESW e i/, FIB A Z [ B AR G PE F 23R
A TDN-N 5 NO; -N 2 [7] 5 8 5 B 35 P 1E A ¢
PEL B EATEA —& B R JEPE. TN-N,NO, -N Z[H]

FEPE M IE A 6 M, BB TN-N, NO, -N 52 %] H A
PR 2% R, AR U A TS G o 32 A

AR &M EIES S pH . KIR . DOEC Z
(1] A7 95 At 35 1) A A L T30 W K AR R B TR % B 28
AN, RIS Z R EZERAN
TN-N, TDN-N,NO; -N ¥ J§ 2 [6] 2 77 78 {5 % (19 1 4
KM — 2 UL B AT Z 18] B AT A R R

WKMIAFEIES S pH EH.DO Z ¥ &4
FRIAR ML UL pH {E . DO X ik Ak 39 & E A 5
M4/, NH, -N 57K 2 8] 52 800 35 14 15 A %
Vi B K U T BE RS2 NH, -N 4 1 (9 & 2 1,
TN-N, TDN-N,NO; -N ¥ 5 EC 2 [a] & ¥ & 2 1 1E
FHGEME, X5 % K WA G PE SR B — B0, Ul W] EC Xt
TN-N,TDN-N,NO; -N 43 fi R A HZEEH], B %R
B EC AT F H = e )2 X 37 1] K 313K X
B, N2 R AR LA KoK A 2 R IX IR A — 8 48 /R A
AP BIE A Z B0 AH M 32 2 R B TN-N,
TDN-N,NO; -N P 2 [0] 35 77 7 5 2 1 1F A6 G 1
X 5 B K IR A7 300 0 R DG R B — 0, i — 2B
B TN-N,TDN-N.NO; -N HA — & W R JEE, &
5T Y K AR RO 25 4 BCRRAE & 37K AR TN-N A9 41 5%
¥ LI TDN-N J ¥, TDN-N ) ¥ 2 4H B & 2
NO; -N, M — & B FUFB T 3X — .,



16 S o S

5% 28 &

3 &4

(1) BF5E KK & TN-N 20 Ji% LA TDN-N 4 =,
TDN-N 41 i LA DIN-N 24 32, DIN-N 4 il 2L NO;, -N
93, TDN-N, DIN-N 1 NO; -N 43 %] i TN-N, TDN-N
F1 DIN-N 9°F-34 A 43 te ¥ it 65%

(2) Z8 (A 434 b L RS X 37K 4 TN-N, TDN-N,
NO; -N 75 [a] 53 A7 #a F AR AL, AT 28 T e B AR 52 5
TG TR R R AR A B SR {E T2 B A R R R
%Y, NH, -N I NO, -N f & {8 0 43 5 5 B R
FNEBEY) . W58 XK AR AL 32 2ok 5 T 4Rl T 5
T Y RS 1 A T A T K CHE TR, TR A N 2R
Bl L LA R A R 7K ST 5 ) 1 320 DA EE AL

(3) &4y fi b, TN-N, TDN-N, NO; -N #I
NH, -N 2245 28 b S5 A 8L, 8 7K A7 1 57 34 ok B 34
TARAKAL I . NO, -N Il 5= 3 4 Ik A7 1917 3k p
T ERAL . ZE A AR 52 2 B e 5K R s AT
I BE SE HL RS WA Ay B A TSR R AN [ 9 R A LTS g
R S RS WA R L 6 Bl

(4) FHOCME 3 BT 3R B0 257K 309 AR K 7 49 itk 7K
# TN-N, TDN-N, NO; -N Wi #§ 2 [a] ¥ 17 78 8 & 1
IEAHSCPE, NHY-N {2 5 & K # TN-N, TDN-N,
NO; -N Z a2 & Z W A . NO, -N U5 &K
i TN-N Z [ 7 76 & 1Y IEAH G M, pH (E X &
K A KA B AU 2 1 43 Al 4 B 2 AR L EC
XoF B 7K 5 A A U A o AR S AR K
A DO Xt EIE S 73 A0 1 52 0 352708
5% ik
[1] Wang L Q. Liang T, Zhong B Q. et al. Study on nitro-
interface of

gen dynamics at the sediment-water

Dongting Lake, China [ J]. Aquatic Geochemistry,
2014,20:501-517.

(2] Al 8 5 BE N w8
[ BB A2 AL, 1990,

[3] Hamilton S K, Tank J L, Raikow D F, et al. Nitrogen

P MMM .2 AL 5T

uptake and transformation in a midwestern U. S,
stream: A stable isotope enrichment study[ ] ]. Biogeo-
chemistry, 2001,54(3):297-340.

(4] & R AKILIHLA N A 2L FE R LT 1.8 v 5 W
2003,34(14) :355-363.

[5] Galloway J N, Dentener F J, Capone D G, et al. Nitro-
gen cycles: past, present, and future[ ] ]. Biogeochemis-
trys 2004,70:153-226.

L6 W5 A MIHE. 1 3k, 55 W00 03 AR W b 2R Ak 2 1 38 K
APy fE LT ] WA AL, 2007, 19(4) : 381-389.

[7] BRE. KU, 0. FHEERENRYPAN

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

W RS RE) ] AR #2004, 24(8) : 1635-1642.
WAL (TR, 3V 5L A H D R X s K A T T
Yy rh R TS YRR AT L) R B R 2 4R . 2015, 35(1)
257-261.
i R R e K R Y B R B A R E B L S e ML F 5
[D].dbmt . ik 4, 2018.

7 GBS, B M L R PR R L 5L = W K T K MV A S
BT 1 S R L AL R AR 23 AT [T ) BR B 2%, 2019, 40(5) ¢
2152-2159.

2T R SRR A L A5 [ 3 B IS R SR
FEARAE B 22 5 4 B L1, o E 3R 55 B 2%, 2016, 36 (2) .
506-516.

T R, 28 HiE S0, & =K A 2 A TR A
FRARFRIE R HOR R A ) ] 3R B Rl ,2008,29(1) : 1-6.
TR 20T A I, A5, =K 2R B K AE AT )4 (2003—
2012 4) 7K PR 5 AR R AE 1Y DU IR LT L IR B Rl 24 F
%¥,2020,33(5):1109-1118.

1 PU A I Ak, 2238 sk L A5 = 0ok J2E XA [] 3] Bt S 0 K
Wint 4k 3 a FE 3R ARG 23 ) 4) A AR AE L] ] SR B Bl 2%
2019,40(11) :4944-4952,

Z HE SO R HE B Th A, AR = e K P R VS LB A
UL A AME - VF Y - R L] AR
2WFFE,2018,31(1) : 1-8.

Hr A N R R AR S K SR R A R 3 R K S
R R B TR M 2] At s de AR I E K
HFB K Ry 520102016,

Wu ] G, Huang ] H, Han X G, et al. Three-Gorges
Dam-experiment in habitat fragmentation[J]. Science,
2003,300(5623) ;1239-1240.

S AEAL, R0, KSRV b BT SR B LM bt
A, 1995.

OB AR ST BA. G SR IR A 2% A % 82 T T U AR A — K
SR B A A L ] WA, 1997,9(4) : 337-342.
R P TR B4 S5 LB T M B BB 2S 1 I 2
Y AR T L) ] R B} 24 5 B8, 2013, 38(7) : 17-22.
VRGBT L Bl AR A ) PR E A& B R IR A A
[ 4370 AR F [ ] ] A A2 ,2011,30(8)
1751-1756.

ke IE k. VAL 2 [ ML AL 3 3 R AR AL . 1984,

TR A b4 BE A YT 135 K 3 ¥ it 45 G ML 0 7 3
B[] R .2002,24(4) ;34-43,

BLEITF BB B 45 R VLT S K IR A& BBt
2 ARARRAE LT ] 9 IR B2 ,2013.35(3) : 505-513.
BRI R 30 2 R KU = TR AR S 5 B 8 e 4y
RIRTACH . E KA ALY B R 2005,

ZURIK P K T G A DR AR R S /N AL = K R K
V5 e s A IT R AR LR A6 5T . = 0k K 28 7K 35 e s il
PR AR 13 /N, 2003.

(F#% 2470





