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Abstract: Considering the spatial differentiation of geographical characteristics in the basin, the population/agricultural intensive
watershed (DDK) and a forest sub-watershed (TTH) in Shengjin Lake Basin selected as study areas, Bayesian isotope mixed
models is used to analyse the contribution rates and uncertainties of potential nitrate sources in surface water and groundwater. For
the groundwater type in the basin, nitrate in DDK and TTH are mainly comes from manure and sewage, with the contribution rate
more than 65% , which is caused by the infiltration of manure and sewage through soil. For the surface water type, nitrate in
DDK mainly comes from chemical fertilizer, with a contribution rate of 56% , while that in TTH mainly comes from soil with a
contribution rate of 44% . The contribution of chemical fertilizer and manure and sewage in DDK is significantly higher than that
that in TTH. Whether for surface water or groundwater, the nitrate sources with the larger contribution rate have greater uncer-
tainties, which are related to spatial differentiation in factors such as land use patterns, domestic pollution sources, and soil
physicochemical characteristics.
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Fig.1 The distribution of water sampling sites in Shengjin Lake Basin
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Fig.2 Land use patterns in DDK and TTH sub-watersheds
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AHFFEA T 1 R AL B E 11T A DL TR AR (MixSTAR A 3.1.10) 77 ofedit Ak 4 Rl BRI IR (fk
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Tab.1 Value ranges of 3N and 3" O corresponding to different NO;-N sources

. 3" N/%o 30/ %
NO;-N i
S TN e/ MA S w22 TN f/MA Y w22
NP 6.6 -3.9 3.20+2.40° 61.4° 26.3¢ 44.00%9.10°
CF 4.7 -6.1° 0.90 +2.50" 5.6 -2.9" -2.000.46"
SN 7.2 1.4* 4.00£1.5" 5.6 -0.9° 4.08+0.33"
MS 23.1* 7.4 16.30£5.70° 12.3 2.8 7.00£2.70"

# NP S F K U, SN i SRR, CF AR HEARHAUIR, MS S 2648/ 95 /K IR, a S5 3CHR 13 ] RHUE, b S0 Bt
Btz

2 RO

2.1 NO;-N,NH,-N 7 B 25 [8) 45 1E

F2F0H T 2017 4F 4 F oA EUK AR K AGSE 5 RO R SBURHE , 25 12 A3 KRE ( E B AR XSl
DDKs F1 TTHs) F1 30 3T /KA ( 25045 X 4l DDKd A TTHA) . #1.387K NOS-N FI NH,-N ¥ BE {5 [ 535
7 1.06~3.45 1 0.07~0.75 mg/L, #i F7K A 1.80~18.86 1 0.05~0.27 mg/L. TGit EHth F KA &1 T 7K, NO;-N
WSS B 5 F NHL-N VB, BARA 1 NOS-N ik B 25 i T4 W K BOIR 100 1 2 2R 32

T F KRR NOS-N VB33 TTHs > DDKs. TTHs Sy Ji sl b i 2 U, MR R REL K, SR AHE 4 A
USFK gL MR K T B8 M /K A2, NOS-N e J& 22 41 1 7Kk i NOS-N 9 85 ¢ J3 501, Burns A1 Kendall ™
16 56 E AR T ARAM TN AR 3 T 2RI 258, b KB NH,-N ¥R B 314 DDKs >TTHs, K O bR KIEH
ZEZ AR HENE I RE M 38K, NH, -N MR B8R . Il T K AR 9 NOS-N (NH,-N ¥k 3432 3 DDKd>TTHd, H
JRH7EF DDK WM %A LA R L IR, A 16 375815 7K LK AR b T R 35 YL 38 K F i FT 34k
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Tab.2 Hydro-chemical and isotope parameters of surface water and groundwater in Shengjin Lake Basin

bk SR TN/(mg/L)  NO3;-N/(mg/L) NH;-N/(mg/L)  §'*N-NO3/% 3'80-NO3 /%o
DDKs S 1.91 1.41 0.63 6.31 1.42
(n=6) Al 2.08 1.95 0.75 8.64 2.85
B /ME 1.65 1.06 0.43 231 -1.48
DDKd S 7.50 7.28 0.17 14.66 8.27
(n=21) A 19.14 18.86 0.27 25.10 16.74
/MY 1.89 1.80 0.07 5.46 3.79
TTHs SEHIE 2.16 2.01 0.25 4.71 5.77
(n=6) A 2.68 2.61 0.68 9.02 7.75
/MY 1.74 1.53 0.07 2.68 2.70
TTHd S 5.30 5.11 0.13 9.71 7.51
(n=9) KME 9.30 9.10 0.22 23.87 18.18
/M 3.02 2.51 0.05 431 3.83

2.2 §°N-NO; # §'°O-NO; Z= [543

AT 2 AT F K T KRR 8 N-NO 1 8" 0-NO; FLF (40T (6 2) . Hirp, #h FKRE 98 " N-
NO; L8 F I K : DDKs > TTHs, 78 DDKs F1 TTHs fi¥ BUELE [ 23 514 2.3%0~ 8.6%0F1 2.7%0~5.0%0. §'°0-NO;
8 B TTHs >DDKs, 7F DDKs F1 TTHs {14 BUE 7 FE 4350 34— 1.5%0 ~ 2.8%0 1 4.6%0 ~ 7. 7%0. H1 T 7K EE
5" N-NO; fi1 8" 0-NO; L E 23 > DDKd > TTHd, 8" N-NO; 7 DDKd Fi1 TTHd {4 B 38 [l 4351 K 5.5%0 ~
25.1%0 1 4.3%0~23.9%0, 8" 0-NO; {H 43 5 3.8%0 ~ 16.7%0 F 5.0%0 ~ 18.2%o , 3X Ui BT X Hb 36 K 76 AL 2
NO;-N W REAY B IE A 1 ZEACFIAETG 15K, 340, ALK IR N W] LI ok A A SRR A 16 AR it
T RN AL AN AT BB A B Ak ) A KB 7K, T 6 3t 2 7K 1 3t 7K Ay R B R AT
2.3 g NO;-N SkiEfEHT

2RI AR SCH BT | A bl R K SRR A e [R5, i Rk ok B L AU 7 2R R CHR TR LA BRI
s 22 50k R, AR S0 3] DDK TTH -3t e BRRAE ( 1A L 3 R AR As R 55 s 22 5%, R A
DU 3 R 7 ZE VR AR 2543 1 Ao Al iR R SR VR A [l 43 22 L S BV R, i 2 A it sk 3Rk R
IRFEHEAT SRR ER SRR AT (18 3,38 3) , AT B0 BT it Sel 42 v R I 5 DR R 199 BT ik R
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Fig.3 Boxplots of contribution rates of nitrate sources in surface water and groundwater

DDK i 27K H NOS-N iy FZRIEA A= LR (CF) |+ 38 (SN) FIZEE/ 157K (MS) |, BTk 537
k1 56% 23% 1 18% ; TTH #h3e/K T ZERIFEA H IR0k, STHRER > 51k 44% F1 34% |, T 2E4E/ 15 /K (14 5T
BRFRA R 15% . R, A2 AR A AN B2 24 IX (DDK) M3 7K H NOS-N iy 2 BTk IR , 22 T AR A/
TR (TTH) 77 A= AT SRR (TTH) HiZR /K NOJ-N () 2R IR,
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Tab.3 Average contribution rates and deviations of nitrate sources in surface water and groundwater

AR A TTER R/ %
CF MS NP SN
DDK #5£7K 56+16 18+8 3+2 23+17
TTH H# 3K 34+19 15+8 T+4 44+26
DDK # K7k 12+8 68+9 7+3 13+9
TTH #bF 7K 14+14 66+ 14 T+4 13+12

TTH 338 . DDK 7 dsk i 7K v NO3-N ¥4 T ZE R I T 2385 /75 7K, TTRRR 25 AR K, 4300 R 68% |
66%. Han 250 45 | BT 20 45 vf A FNZR B0 10 42 J8 | SR JEE 1T Il JEHE R 1R 95 7K i Al 24 O 4
10" m*  ZEHB/ 157K BN A F R A NOS-N ¥5 YL 32 IR, DRI, 288/ 35 7K 2 3 A T4 100 i 8 T 7K PP il
Rk R TR, Hoh e A R L 4 291X ( DDK) B4 BTk 3 T 7R AR /N 380 ( TTH) .

3 itit
3.1 R[E-Fiis NO;-N SRiRH Z R1E S

VI 2R 28 + 1R 7 2 S KRB SRR R A 2 A A MR B IR TR], AR b X 75 YL 50
RS AE AR R 22 52 0 — IR &, 5 AZEE 3 S A AR (ol Tl 3h) %k Bk A
ST RE , T 2R S 0L (RN AR bR LI Hh ) 38 3 XK A U i . 33 R e, A SCx DDK TTH 3 A4~ 7 i 48k
TR AR S R A 22 S M AT LA, T 285 T 3 R RS2 o0 A L TR A

FRAE b3 NOS-N S PR B b 4G S a] 40, % T Hb3/K , DDK Tl 2K po il e dh 1508 TAb 22 Akt
(52 56% ) i TTH Fiis bR K AR RRE BB T L4 (4 L2y 44% ). I RIEZ R 8, X5 - i
FI A B ) G Z& .l S+ R P AR Jm i R PR 25 SR (181 2) W] 1 DDK U 3 ) + b ) 2 0 32 38
A P Hb it AR S5 B 52 A HE R PR 22 Bl o T 9 R , 330 7 e i M it ) P R i B,
X b F K W BRAER 09 E R R 5 17 TTH T3 48k b Vi i X A 3t 1) 00 DA bl 6, FR bR 35 R ik
66% , 4 HIHL 55 & B HAY 17 22% , 5 F oK DTRE R FR A TS BR 6 2538 A SRR L 58, 58 3 i Ak R £k 1 FH R
Y — SRS ERER | DRI T 12 X S b 2 K RS R £k T B T AR bR M A A fh e A

S T4 T 7K, DDK T3 T 7K L TTH 79 48k M T 7K A9l R 36 44 32 B2 s VR T 2648/ 95 7K (5 1L 23 300
68% ,66% ) , 5% Tl - My F S A0 43 18] 25 57 B 5% M AS B A 3k FR SR M 3 K G o 1 R B R S R K
A AESEHLE A T, BT I A H R KRR 220k B AT AEAS TR RIS R R Rk . R AR T R AR T
FHAKHE B 2558 5 P28/ 15 K HEBOR Y @i +3E T8, S 800 T /KRR EL & 4£. 2 TTH 7R A1
Al G X, Ho A P o5 B2 & TTH Tl (B 3) , R EEeE/ 15 K M STk s & . 5505,
AT LU X KRR AT RIS AT A, il — 2L R IE ) — T i Sk M BHARFAE 154) P 3 25 5 o I Sol i e A VR e AT 1740 B i
3.2 NO;-N SRR A HEM ST

S RIS R R MR 1 BTk 2 AR T 1, (E 2 ph T DU A S — B B AL G617 AR, 41 IR
B BT R LA — 5 Y B P A ABE S A3, BEAR M STk L SR R e M. 78 5% ~ 95% (1 B SR Pl 39
B, B3 Tmk F 3R e/ IMEIEBR LA 90 , DL AFANH E PSR B, 946 L SO AR P15 5 (UT90) .
AWFFEE T T UI90, i i N [ SR U Bk LU 2 W AN e d o 3 (B 4) .

ME 4 sl 7ERAT A, DDK 3 3 32 K NP JE 1) 5T kR fie A2 0E , U190 {6 /hF 0.01, MS
J8 (SN F/NF 0.09, CF i) UI90 fHE K, 224 0.20. TTH F-ifi sk Hh 3K NP Y5 9 sk S i ke, H U190 H
/NTF0.03, MS JE 4 UI90 i /NT 0.04, CF /N T 0.15, SN ¥/ UI9O (53K, 2947 0.18. DDK F it 7k B
o CF Y5 STk R R I BRI 1, X F B 52 iR TG sh4E v, BRI 38 B R 345 6. TTH T
HF KB SN BT R B A KA T e, X F 5 B IX AR/ 3k e e 2R A0 R B 2 55000 R
ERAL.
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Fig.4 The UI90 values for the contribution rates of nitrate sources in surface water and groundwater

TEI A1), DDK s 7Kk e NP 1 SN IR i STk A< o R , He U190 {H 34/ T 0.06, CF \MS 11
UI90 {EL Az K, #23T 0.25. TTH §-jii CF SN NP J5i4 STRRARABIR AR E , 1 UI90 {EL#4/ T 0.03, MS JiLE U190
{EfR R, A% 0.26. DDK FJiidlidt 7K CF \MS P4 STHR A AN B0 E f K, 3% 32 2501 Uit s e i 3t 45
R R (] 2) , FECR L ZRERE AR A 16 15 G U5 A 23 ) 22 5 A 56, LA TTH T30 R 7k MS
A TR RN S P A R, 3K AT BE -5 e DR/ IN RO 305 21 e B8 A A 2B 35 75 Qe A 22 545 K.

PR, AR SO B8 T4 WAL S B RFAIE P 2 ) 2353, AT A — R P JEE b R ANk NOS-N 75 B o Y Y 2 [1)
STk STAR AE IR BN , JUHIE AR T AR 2 2 s DX AR SRR A7 A — A B 2 1. Hoh
SR DMK R 2 B2 b R SR A AL SRS A7 AR RO B AN E P, A A 3 2 A S R
AR oR A 00 3 2 1A 47 (BT 0 100 5 3 D/ N AN 0 S . T S8/ 95 /K BT R 0 R 75 Je Y 25 1) S T P
5K, AT 2% A b ) P2 RS, S 20 DX ) 5 e PRI L

4 i

FETH IR P I H/40lk S 29 IX (DDK) FURR AR /NS (TTH) | i R 1R e 52 S H G U R 02 38 (347
TEAR KA 23 (8] 3 SR AIE. PRI AR SO 3805 A Ul b BURAAGE (o b A 0 5 e A R e 45 ) i 22
S, 450 TR XSUHR )57 28 (EL R FH DL 38 [+ 07 28 TR A 28, 2 AN [l L B 50 7 A 2% I el g R 6. TR Y

XETH IR NOS-N R T 45 SRR W], Jefl/ 15K (MS) SR H/ 4P B 21X B/ IN it s T 7K
NO;-N 48 3 2RI (SRR L 65% ). TEHL K P, N/ RAAEZYIX NOS-N 2 TAL-# AL (CF)
TTHRR g 56% , WA 5 T AR/ AL, M 398 (SN TElik R e ZRpR Nt s T H /4l SR 291X

AN ENE ST A B, AE R FARRE R, N/ R AE 2 X CF PR ST R AT BB 2 1, T 2R bR /NI
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38R SN YR BTHR A B RN E 1 5 A2 T KA R, AN /4R 2 X CF (M I 5T k3 1 AN Bl PR K
AR AN S MS 5 TTHR A A AN 52 M e R (U190, g 0.26) . 3T 4 A 988 SR B AR e | b ) 07 5458
P PR B A 2 1) 22 57, 2 5 A DL ol PR A R g BT A 1 1 14 = 2 LA
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