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Abstract; Land-use patterns changes dramatically have effects on the river water quality by altering the natural appearance,
material circulation, and energy distribution of landscapes within watershed ecosystems. Nitrogen pollution is due to
alteration of runoff, non-point source pollution production, and nutrient transportation driven by land-use changes. Nitrate
pollution in rivers is becoming a serious problem,and excessively high levels of nitrate in rivers could lead to more virulent
diseases and cause environmental and ecological problems. The pollution sources of river nitrate can be identified by the
nitrogen isotopic composition of nitrate. In this study, thirteen subwatersheds are selected with surface water samples
collected from Guanzhong area in the Weihe River basin in January 2016. Hydrochemical assessment and nitrogen isotopic
measurement are made to determine the pollution levels of nitrate, investigate the effects of land-use types on river nitrogen
pollution, and identify the principal sources of nitrate pollution in surface water. For the whole watershed, the nitrate

concentration of surface water ranges from 4.2 mg/L to 150.1 mg/L, with the mean value of 38.2 mg/L. Approximately
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35.3% of the surface water samples exceed the maximum contaminant level (MCL) of nitrate for the environmental quality
standards for surface water. The nitrate concentration of the Weihe River main stream, northern tributaries, and southern
tributaries range from 9.6 mg/L to 82.5 mg/L, 4.2 mg/L to 86.4 mg/L, and 8.0 mg/L to 150.1 mg/L, with the average
nitrate concentration of 47.9 mg/L, 33.1 mg/L, and 43.8 mg/L, respectively. About 40% , 33.3%, and 33.3% of surface
water samples from the Weihe River main stream, northern tributaries, and southern tributaries, respectively, exceed the
MCL. Nitrate content in the main stream is obviously greater than that in the tributaries. Nitrate pollution in the surface
water around the mountainous areas was much less than that in other areas. The proportions of land-use types differ greatly
among the subwatersheds, and the proportion of cropland is the largest, with the average value of 47.5%. The proportion of
build-up land increases from upstream to downstream With rivers receiving municipal sewage along the flow directions. A
correlation analysis shows that four land-use types (build-up land, cropland, forestland, and grassland) correlate well with
nitrate variables, with the correlation coefficients of 0.830, 0.627, —0.695, and —-0.775, respectively, an indication that
farmland and built-up land uses have positive contribution to river nitrate pollution, whereas grassland and forestland use
types have negative contribution to river nitrate pollution in the surface water. There is no significant effect of denitrification
on the shift in N isotopic values. The 8N composition ranges from 0.7%o to 19.1%c, with the average value of 10.3%.
Analyses of hydrochemistry and nitrogen isotopic composition indicate that the nitrate pollution in the Weihe River basin is
significantly affected by human activities. Manure and sewage are considered to be the dominant sources of NO; pollution of
surface water in the whole basin, especially in the lower reaches ( Xianyang, Xi’an, and Weinan sections). Chemical
fertilizer is the other important nitrate contributor to rivers in the agricultural areas. It is suggested by this research that
regulating build-up land uses, strengthening the management of manure and sewage, and improving the application rate of

fertilizer should be the effective methods for controlling river nitrogen.

Key Words: land use; surface water; nitrate pollution; nitrogen isotope; source tracking
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Fig.1 Location of the study area and distribution of surface water sampling sites (S1—S34 represent sample sites)
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Fig.2 Land-use types in the Weihe River basin in Guanzhong area in the Weihe River basin ( W1—W13 represent subwatershed )
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Table 1 The statistic characteristics ofbasic physicochemical characteristics in surface water

e A

PR ol Electrical Dissolved LSBT Gl AL
- lx ductivity/ / Oxidation reduction Nitrate/ Nitrogen isotope
value condauctivy oxygen,
P (uS/ )y ( ygg/L) potential/mV (mg/L) abundance/ %o
cm my
#x/ME Minimum value 6.5 185 4.6 3.7 4.2 0.7
i KAH Maximum value 8.9 2317 12.9 97.4 150.1 19.1
Il Mean value 8.2 1007 9.8 50.4 38.2 10.3
BARF Over-standard rate ! 35.3%

HRYE b F K I i) (GB 3838—2002) 1 NO3 & fEARMEE 10 mg/L( LIZEIT) 4024 F NO3 M 45 me/L.
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Table 2 The statistic characteristics of nitrate concentrations in surface water
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Fig.3 Spatial distribution of nitrate concentrations in surface water ( S1—S34 represent sample sites; W1—W 13 represent subwatershed )
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Table 3 Pearson’s correlation coefficients between land-use types and nitrate variables
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Fig.8 Spatial distribution of nitrogen isotope of nitrate in surface water ( S1—S34 represent sample sites; WI1—W13 represent

subwatershed )
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AR AR 2552 B T 30 vh K i A 3K, DTS 387K b NOS & kgm0

3 g

AR AR R HARZE G ARAE b A TR 58 7 T8 AT 0 T Br il 22 /K b NOS 975 QLR BE, NO;
Xof = HiURIFH G0 R 56 2R GBI K NOS BTSSR IE, BFSEA LA R 458

(1)NO; FEyulfA 4.2—150.1 mg/L, WA T =432 —AFES L NOS Bt (b R KRBT bR i) o
FURE B KRR, B3 bR S AR 2 S NOS & s i 43 51 R 9.6—82.5 mg/L.,4.2—86.4 mg/L
F18.0—150.1 mg/L, FI(E /3514 47.9 mg/L 33.1 mg/L F143.8 mg/L, JET i NO; V54 kb 32 i ™ 8, B4R
B R SIS (B R TG S0 A A TRTIR A 3 [l R L X BRI NOS B s AR T A b X

(2) L HOFFHA R A 252 2K i NOS St iyek2s , 3k &/ T/ R A Mgk b 5 32 7K NOS
W B2 W IE A R (P<0.05) , AR B0 0.830 F110.627, R AIARHL 5 6K NO; e 2B
WE AR (P<0.05) A RE ) H-0.775 F1-0.695, BT F#FX (P62 RS AE R ) @
Hi HE B O, oK NO; {554

(3) VBT St I Sk K b0 X NOS ¥ 238 3 B3I, Y 36 TR O o], S B AT 2584 A 3 Vs 7Kk ORI ol
K A AL A A G R NOS WREE T8, BFFE X b3k NO; V5 YLk U 3 220 shiy HE 9 K5 7K i HE
i, AN St RS X HLFRAK NOS 1955 — AN EE R R, I 1% DRI 1 FH ., in s v K HEORD 7 85 364
078 P [T I e AR I A (8 803 = AN 5 T, R B IR 1 3R 7K NOS ¥ B4 I 7 A= 7K A A8 PR B4 3 1 XURS:
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