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Abstract
was discussed. The mass balance equation combined with ArcGIS spatial analysis method was used to study the temporal and spatial dynamics
of the nitrogen budget at the basin scale and its influencing factors. The results showed that the nitrogen input in the study area was mainly
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Taking the Qingyuan Basin in the upper Hunhe River as an example, the N pollution problem in the water source protection area

chemical fertilizer application, with a total input of 15 492. 02 t, in which chemical fertilizer accounts for 49% of the total input, nitrogen dep-
osition accounts for 25% , and nitrogen mineralization accounts for 26%. The total output of nitrogen in the study area was 6 305. 67 t ammonia
volatilization and plant absorption were the two most important output modes in the study area, and their total output of nitrogen accounts for
90% of the total output of nitrogen in the study area. The nitrogen surplus in the study area was 9 186.45 t, accounting for about 59% of the
total nitrogen input. On the whole, the nitrogen surplus in the study area changed dynamically with the seasons. The nitrogen surplus in spring
and summer was higher than that in autumn and winter. In terms of land use types, there were more cultivated land and the surplus in the up-

stream banks was higher than that in other areas.
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(7) Table 1 Types and area of land use in Qingyuan Basin
A H R I TR i
Land use type Area//km’ Percentage//%
Mt Forest 1754.37 78.61
JK Hl Paddy field 33.81 1.52
ELIH Dry field 359.18 16. 09
K38, Waters 29.98 1.34
T4 Industrial and mining 5.39 0.24
EiHh Grassland 2.53 0.11
U I Construction land 43.72 1.96
AFI I, Unused 2.88 0.13
41T Total 2 231.86 100

(8)
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Fig.2 Spatial distribution of land use in Qingyuan Basin
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Table 2 Nitrogen surplus in each township

i A Input Hi 4 Output 4% Surplus
e i R

ot A AN R w2 S Aol T ¢

Fertilizer deposition mineralization volatilization Denitrification absorption Total Mean
JL = Beisanjia 762.32 463.44 465. 65 282. 82 69.13 292.21 1.047.35 38.42
FUF M Aojiabao 672.33 275.06 283.37 197.53 48.28 193.31 791. 64 46. 06
KRl Dasuhe 577.12 357.97 480. 46 209. 11 65.01 286.01 855.42 31.07
¥ 7 4a) Gounaidian 695. 48 375.91 350.75 348.05 55.61 229.15 789.33 37.79
¥4 JF4H Qingyuan Town 986. 04 691. 12 505.36 468. 47 79.74 328.95 1 305. 36 43.45
213111 Hongtoushan 572.05 340. 66 341. 54 290. 61 S1.11 215.37 697. 16 34.80
HL&I] Ying’e men 1333.59 447.45 448. 16 494.47 84.38 325.70 1324.55 47.37
4 M Hij Nankougian 1 067. 46 601. 99 564.03 472.54 88. 06 364. 63 1308.35 39.12
25 8) T Wandianzi 917.15 297.92 617. 64 295.93 88.87 380. 62 1 .067.29 29.73
A1t Total 7 583.54 3 851.52 4 056. 96 3059.53 630. 19 2 615.95 9 186. 45 38.65
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Fig.3 Spatial distribution of nitrogen surplus in spring(a) ,summer(b) ,autumn(c)and winter(d)in each township
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Table 3 Nitrogen surplus in each season
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#Z= Spring 4.55 79.23 52.06 7.10

H 2 Summer 0.03 55.67 32.34 16.95

#Z= Autumn 3.16 11.44 6.30 11.98
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Fig.4 Spatial distribution of nitrogen surplus in spring(a) ,summer(b) ,autumn(c)and winter(d) of land use types
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Table 4 Comparison of nitrogen surplus between the study area and other basins in China

X 35 A A REBAR Ebiik

Area Nitrogen input//t Nitrogen output//t Nitrogen surplus//t  Nitrogen flux//kg/ (hm? - a)
ZWF5T This study 15 490. 50 6 304.50 9 186. 00 27.25

VTV Zhanjiang Bay!'™! 53 718.55 44 536.75 9 181.80 200. 11

KIT. =4I Yangtze River Delta '’ 2 940 000. 00 1 660 000. 00 1 280 000. 00 244. 00
=R X A 3B Purple soil slope farmland 31 895.92 16 035.94 15 859.98 258.77

in the Three Gorges Reservoir ayez}mm

JUYL I Beijiang River Basin'”! 395 200. 00 298 500. 00 96 700. 00 84. 61
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