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Identlfy the Nltrate Sources ‘in leferent Land, Usé Areas Based on Multlple

Isotopes :

JIN Zdnw'fdng, HU Jing7"WU A1—]1ng, LI Gudr_;g -yaos ZHANG Wen-liao, LI Fei-li "

(College of'Envlronment Zhejiang Unlvermty of Technology; Hdngzhou 310032, China)

Abstract: Different land uses have different impacts on the water quality of the region. Multiple isotopes (8D-H,0, 8"0-H,0, 8"N-
NO; , and 8'"%0-NO; ) and the SIAR (stable isotope analysis in R) model were applied to identify the nitrate sources and estimate the
proportional contributions of multiple nitrate sources in a river in a typical urban area (the Grand Canal, Hangzhou) and a river in a
typical forest and agricultural area ( Yuying Riveri). The results indicated that there were different degrees of nitrogen pollution in the
Grand Canal and Yuying River; NO; -N and NH," -N are the predominant forms of nitrogen in the Grand Canal, and the primary form
of nitrogen in Yuying River was NO; -N. There was an obvious linear relationship between the hydrogen and oxygen isotopes ( R* =
0.78). The 8D-H,0 and §"0-H,0 values for the Grand Canal and Yuying River were distributed along the local meteoric waterline,
indicating that precipitation served as the primary water source in these rivers. All of the 8" 0-NO; values of the Grand Canal and
Yuying River were lower than 15 %o. It was revealed that nitrification, rather than denitrification, was the primary N cycling process in
the two rivers. The 8"N-NO; /8"%0-NO; ratios of some of the samples from the Grand Canal ranged from 1.3 to 2. 1, accompanied by
low concentrations of DO and NO, , indicating that denitrification existed in some sections of the Grand Canal. The §"N-NO, values of
the samples from the Grand Canal (average: 6. 1%o) were higher than those from the Yuying River (average: 2.3%o). The NO;
source contributions differed significantly between the Grand Canal and Yuying River. The contributions of NO, sources in the Grand
Canal were sewage/manure (37.0% ) > soil nitrogen (35.7% ) > chemical fertilizer (19. 1% ) > precipitation (8.2% ), and those in
the Yuying River were chemical fertilizer (46. 1% ) > soil nitrogen (22.8% ) > precipitation (17.3% ) > sewage/manure (13.8% ).
The contribution of the sewage/manure was substantially increased in the Grand Canal in the urban area with stronger human activities
primarily due to the sporadic discharge of domestic sewage and urban runoff. Chemical fertilizer is the main NO; source in the Yuying
River near the forest and agricultural area, suggesting that the nitrogen pollution caused by agricultural non-point sources was extremely
serious. The contribution of precipitation decreased in the areas of substantial human activities. The isotopic fractionation produced by
denitrification was affected by the contributions of the NO; sources, which were calculated by SIAR model. Sewage/manure and
chemical fertilizer produced significant impacts, followed by soil nitrogen and precipitation.

Key words:land use; nitrate; hydrogen and oxygen isotopes; nitrogen and oxygen isotopes; SIAR model
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Table 1  Statistical parameters of water quality in the Grand Canal (Hangzhou) and Yuying River/mg-L '
T HiH DO BODj TN NO; -N NO; -N  NH; -N Na* cl-
Min 5.6 0.40 1.93 0.25 0. 00 0.17 5.51 4.26
JETR Max 8.1 2.90 4.26 1.64 0. 00 1.25 20. 82 15.52
(n=25) Ave. 6.8 1.68 3.46 1. 14 0. 00 0.58 16. 12 10. 74
i S.D. 0.6 0.65 0.56 0.38 0.00 0.24 3.85 2.99
bl -
Min 2.0 0.30 0.89 0.11 0. 00 0. 00 5.43 0.77
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NH,"-N¥e 2 ] 8 i F R 98 (321 0.00 ~ 1.62 2 a0l
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7J(,ﬁ§%%f§ E(J DO ﬁ‘;‘}”ﬂ:ﬂ(,ﬁgﬁ,ﬁt,ﬂg}gﬁ ﬂgn ﬁ‘ﬁ ,ﬂ:,ﬁ;}{ﬁ Fig. 2 Seasonal distributions of nitrogen forms in the Grand
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MR HEA T, DTl 45 TR B 32 1] 7K NO, -N R BE 1Y
Fhes. [t e e T AL VE FH IS #E K i DO, flif5 iz
TR 7KAR DO WA, 9 Hg i DO FXikE - 4.9
mg-L~" AT B DO W JE HA 2.0 mg-L™", I HL
iz 9 JFERA B AR TR I TR EE INO, -N
(0.04 ~0.09 mg-L~") 1] Uiz i FIAFR 43 /K AR A7 7E
S AEAEAEH.
2.2 JKAREEERER V5 YL i b
2.2.1 KA ARMRAM

T 7K A AR SR IEA R /K b 7K AUk 1 4.
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8D-H,0 =8. 00 x 8" 0-H,0 +10. 00. b 77 KK Lk
2 M5 S R A G K ZR AT RS I B K B [

() IR 78 R RN 7K R 2710 AR AR SRR il 2 A ] b X
KA FEIK 26 (local meteoric waterline, LMWLL ) J7 F2&
9 :6D-H,0 =8. 32 x6"0-H,0 +20.49; "7 H X K
SR (LMWI2) 72 k. 6D-H,0 = 8. 43 x §°0-
H,0 +17. 46" ) & FIAHIR R K (9 8D-H, 0 {H
AR JE B AE - 49. 1%0 ~ — 39.8%0 22 1], ¥ {8 Jy
~44. 7%0; 8" 0-H,0 {H 728 fL 5 Fl 78 - 8. 2%0 ~
—6.6%0Z [0 (n=33) ,MHR - 7. 6%o, T A 1 il #B
P57E LMWL Fl LMWIL2 B (& 3) |, IF HAFIE X AL
7k H 6D-H,0 1 8"0-H,0 BY{E 25 1k Bl /), ix
5 Jin 257X AR F R AAE TS AL, T I R K S 12 ]
AR KA T ZOR IR, 32 ] A 5 R 0] KR i 421
AEH J5 #E . 8D-H,0 = 6.23 x §"0-H,0 + 2.55
(R* =0.78) . TIKZARRFAEILE/N T GMWL A1
LMWL, 3% S I T 2 B2 B K i 5 }r y

= 7

=40
W E - -
O - -
o RFER-HUM
|l © AFEF-AERI
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i
£
5 Ll WK
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-50 | |
8.5 -8.0 =15 =7.0 -6.5
&'%0-H,0/%0

3 FHIETHM B R EZTK SD-H,0 71 5%0-H,0 %7
Fig. 3 Relationship between 8D-H,0 and §"0-H, 0 in the Grand Canal ( Hangzhou) and Yuying River
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8"0-NO; {HICR A SCHk[ 4, 11, 16 ~23]. B[ KFE
(4 8°N-NO; B 5 15 TR SR KR G Tl 7K A R 31 3%
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TR, A A0 i 2 M 22 SR K, R it g
RICREG PR 2R UK.
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l*lg. 4 Relationship belween‘BlSN NOY and 8'%0- NO1 in the Grand Canal ( Hangzhou) and Yuylng River
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Fig. 5 Relationship between the ratios of NO7 /Cl~ and C1-

concentrations in the Grand Canal (Hangzhou) and Yuying River
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Na* 1 C1~ FEZERIE T A TG 15 K fFENE X —AH [F] 75
YU, iz Na " HRBEE N 5.43 ~42.57 mg-L~" (¥14;
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O3V JE SIAR A5 A X Ak 24 AL | 4 398 0URN 5K 1) B3
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Table 2 Mean probability estimates of the NQ3™ source ¢ontributions estimated by SIAR in/the Grand-€anal ( Hangzhou) and Yl.‘lyingT’FRiverf-%‘-;_.\"
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