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Abstract: To elucidate the sources and driving mechanisms of nitrate pollution in the inflow rivers of northern Fuxian Lake, this
study collected water and soil samples from 11sites across four major river catchments (Dufangdagou, Fucheng River, Yaonigou, and
Longxigou) in the northern area during both the wet and dry seasons of 2022. An integrated approach combining nitrogen and
oxygen isotope tracing, water chemistry analysis, land use assessment, and the MixSIAR model was employed to quantitatively
determine the contributions of various nitrogen pollution sources and to identify the key factors influencing nitrate pollution. The
results indicated that nitratenitrogen was the predominant nitrogen species, accounting for over 60% of total nitrogen (TN), with an
increased proportion during the wet season. Soil nitrogen loss and sewage/manure discharge were identified as the primary sources of
nitrate pollution, contributing 31.1%~56.1% and 15.6%~38.9%, respectively, followed by chemical fertilizer application
(10.2%~45%) and atmospheric nitrogen deposition (3.3%~16.7%). Notably, the contribution from domestic sewage increased
substantially in Fucheng River and Yaonigou catchments during the wet season, likely due to intensified runoff scouring and sewage
overflow. In addition, soils under vegetable cultivation exhibited greater nitrate loss compared to those planted with blueberries,
wheat, or tobacco, with irrigation during the dry season further exacerbating nitrogen loss. These findings highlight the urgent need
for targeted management strategies to mitigate nitrate loss from legacy nitrogen pools in agricultural soils, particularly in vegetable
fields.
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N BN BTSN 2 3 J T A A A S AR
GE R A B IR X K A A A 2 4 i ™
FRS I IR A (NOs N KA R F AL A
T 2B K AR I MR B 5 4 LT L B 2 T
5 i 1T 1 7K PR35 ) 2 — ) R U A 2
R AR b FC A A S K P 35 PR 477 e SR ) o 22
SCHE K AR A BOR S B8 T2 2L (R 47 3o

EREER . IR B2 5oy o BT 5 e 2 BRI 55
7R L i R (N O ) A U ARG [ 47 28 XL 37
F(0"N-NO; « 0"°0-NO3 /R 1% Tl K L T
PERFFUITAR S T K SRR AR P (1) NOs ISR IR 4 #S

Wi B E: 2025-02-26
EEWMHE: WX HRFFEEEE 7B H (U2202208)
* SRR, HZ, wangsr@bnu.edu.cn; ** P, subin@ynnu.edu.cn



5696 HOE

R 45 %

AR, KT BRYD L BT I 45 3 AT K R A
BTG Y K e AT 1O L Rt
T ST M R K NOs SR 7S B 25 1
FUE A, TSI K A NOs IR SR Y5 RN e A b L 72
2%, FERFEASIEA . HHEA 5K LS
BT O] S AR I 2R i v I TR
i 5k 9N-NOs T 6" 0-NO; i Vi Fil ) 5
PEARBIRE S NOs 1! i TS )y
SRR 6N AR A7 A8 8330 R ) T 2, I 22 95 Y U )
P S T R 28 43 TR A, — e R
2 R E NOs AU T 221, DR 3 g K AL
37 N B £ N R B W A Y =B RS AL VA= PN 2
RREATBE G B 2O IR A 4 B WY AN [ - R
J7 3 F NO; -N KR 6"°N-NO; [ 73 45 5 i A
[ ,NO; ¥ Bk 5 M i th 384 P 22 5, HLUAH DG PR AE Y
AT P AR R RS S S R 2 R N %
K AR T AR H 3 2 20 NOy sk ¥ e I 4 75 5
J3E PO SR, 24 i KB 4 B S A b A R 2K
R ARFA RN R AR S R 245 RIS 4
Wz b 8z g4 - R FH Oy Qb 4 48 it AR
o RFABNZ E R, 7L NO; V5 JkIR . i
1 S SLTRIAE 254 2 AR A0 I I 5, [) A7 32 5 1R 1) 4 I
(0 A 2 S e R 25 A5 AT RERANIIF AT

Pl & 3 B B 7K 2 5 = i3 KA, HLK R
i R PR A R BRI O M A & o P Bt
PLAL TR IRAT: 25 28 B I PR et i AR i RF 128
TR s 3 H K, A i s SO P 18 L Tkl
11 287K 5, FRIR TR HOZ W E T2, 3 3O
IR KA T~V 2854 b i 5 K30 N
T BN SR I R TS S P TR A TR B LT
{10 Tl [R] -2 2O MR AH SCHIE 5%, AL 9 39T 37
REAAATEREEL 400t, HF KW A AE 85% L
PSS PALA /K 5 AR PRI, B Ak v TR
55 B 3 0 FEA A AR 4 v LA R S Al o
W R K NO; R FEA L, H A BRI TR
W= 2427 E s A DRI SE T &
FIRG 6 B TR, itk e R T B T e b
(0995 G i Joy R A T K AR AR FE LSS R 2 TR R T
FFNBIR NOs I 23 AR RFAE Je 5 Gk AR 4,
FETHPEAN AR 2 RS R P DR b, A 9 % R 1 b
F R RN R v B it 22 S 6 B T Sl AL =

I SR 0 /AN I i R 2 E RN BT VA S 2N A= 2y
M 3R] o0 B A 25 5 55 U5 T, s B U PeAl It
FE BN R 2 NO;y R IF S ok, e W it 35k
NO; 5 Yokt S I0 A7 5, I B A A
NGB RAR, A I BEAT AN RAE D) AR AR R
Il (7 2R ik e 22 S R 28, UYL DA T80 K HE DR 9 ¥
BRSSP

1 MREFAE

1.1 B MR

AN AL T 2 5 4 KR 117 (102°39'~10°300',
24°13'~24°46" ), i A K VT I 8RN BR VLI 3853 7K IS 3
A7 I B B 3 EL 8 42 M TIBUR (1 X)) (&
1). 9 88 T B 674.69km?, Y W1 T 85 T FE Ak
1723.35m I, /KRR Z) 216.6km”, ] X 5 KK IR
158.9m, V- ¥ 7KK 95.2m. 3t 3k HL A K /N A ]
103 (21 AR HHERES), L BRI 27
g, B AR LESRALST AL 5, 3 B IR 2 AL R L
B, e A e R, H R LGB s Y00
I ()R 2 85 71 e Vb B e A N6 T el
IR BRI TEH I Bk R K 1) 1 AR Hh R A
fER B, — BHE N & B FRARAS, LA tH 8 5 A
ARAN Bt 3 AL TP AL (e B T AT T
20 tHed 90 FACM “IUHL” BABGELL I, “+
F7 & A ARSI TG G i6 TAE R R
TR TG BB ZE A 9A BN R Al IR g Gevh B
Fa7E 5AEBAY I E R sE A v B R AR,
“CERA WIS G A IR R AT,
EREREYESEE, <+ =57 WAL R
Pl J5) R AR AR AR BEE AR TG R RS HES
B SRR BLRIE (A PeAl LK AR B
WA SRS R TR ST H S %) « (3
AR K PR AR B =17 R« 3k
AT 25 A5 B9 36 BE T AE = 4473011 %1 (2018~2020
) HERVIMK TR AESRGMBE .. R8T
Yl Pl AL A S v G HE . N
AP ALHEME 5L I G W A 2R e HR R I
HIH 2018 R PCAITHFZAR X 52it T 3900hm?
3 A I PR B 1 St R A )
TP KFE. WERE. GTRE. AR S B0
IR I St T BEAN AL 5 A AT e % bR AR R



10 14 AL #EE POALAL AR BRI NT L2 T B Wi P 3T A 5697

. AL AR . PRV 5
TR PR BE 254 B R TR S 2 A A KT U 36 B O
H.,2022 4F 92 T 5 v0 TS K4 5 i v 4 .

i

z Z
a I
5| ¥
S S
z £
o o
2 2
= 3
Z Z
S ) R
= 5 Vi w4 b e~
b Al W e Ammps — kR[5
& o hHUEREA A ||
A T © ZHUEM T SEUR
102°52'30"E 102°54'0"E 102°55'30"E

1 WX BCRFE KR E

Fig.1 Study area and sampling site locations
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Fig.2 Land use distribution in the study area
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Fig.4 Concentrations of nitrogen, phosphorus, and organic matter in inflow rivers
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Fig.6 Changes in nitrogen concentrations of Fuxian Lake and inflow rivers over the past decade
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