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Effects of Land Management Measures on Nutrients Emission
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Beijing 100875, China; 3. Energy and Environmental Research Center, North China Electric Power University, Beijing 102206, China)

Abstract: The SWAT model; coupled with a GIS, was applied to simulate the effects of fertilizer application, contour planting and returning
land for farming to forestry on nutrients discharges. The results showed that when nitrogen fertilizer of agricultural land increased from 630 to
955 kg/hni*, and phosphorus fertilizer increased from 200 to 300 kg/hm’, nitrogen and phosphorus nutrient emissions have shown a growing
trend. Nitrate nitrogen loads reached to 3 776.59 kg which increased 19.7% and the rate of changes was the largest. The change rate of
inorganic phosphorus was the smallest which increased only 2.7% . The impact of emission loads on nitrogen and phosphorus was the smallest
if contour planting was adopted. When slope farmland which slope is greater than 25% all returned land for farming to forestry> the emission
loads of various forms of nitrogen and phosphorus decreased, organic phosphorus decreased 16.3% among them. Organic nitrogen, ammonia
nitrogen and inorganic phosphorus compared with before returning land for farming to forestry, decreased 22.7%, 25.4% and 27.9%
respectively. In small basin of Zhangjiachong, returning farmlands to forests and reducing the amount of chemical fertilizer on the slope
farmlands which slopes are larger than 25% have played a prominent role.
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Fig.1 Location and characteristics of study area
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Fig.2  Scattergram of simulated and measured TN and TP
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Table 1  Efficiency assessment of TN and TP loads
HIR SEIE B E AR 22 YEBS EE S K ¢ o3
Ll /kg /kg 1% X (R» it I F-EC O
B 379.89 329.11 13.40 0.93 0.72 1.09 2.23
Py 18.63 22.67 17.80 0.94 0.38 0.75 2.23
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Table 2 Fertilizer application scenarios/kg®hm™2

1o E 3! LEY) HE3 LEX: ES
ks 380.00 430.00 480.00 530.00 575.00
R# 250.00 290.00 320.00 350.00 380.00
A 200.00 225.00 250.00 275.00 300.00
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Table 3 Nutrients loads in different fertilizer application scenarios

I H HEL HE2 HE3Z HE4 HES

%
i /md s~ 0.03 0.03 0.03 0.03 0.03 0.00

Wb/t 267.83  267.73 267.89 267.84 268.21 0.20
WA kg 189.59 197.10 200.40 201.00 203.19 7.20
AR kg 151.52  155.83 162.25 162.71 164.34 8.50
THA % /g 3154.94 3147.37 3156.41 3777.52 3776.59 19.70

HHAEM kg  11.03  11.29 11.49  11.34  11.52  4.40
ToH L kg 232.70 236.83 237.88 238.10 239.07 2.70
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Table 4  Sub-watershed results in different planting types

N b PV A7 A LA HLABE bagdr R 25 1

ol 77 X . ,2 , , ,
/mm /t*hm /kg*hm /kg*hm™~ /kg*hm /kg*hm
G35 Ak 363.54 26.54 5.27 1.76 0.01 0.27
B 362.64 18.63 5.22 1.60 0.01 0.26
AR % -0.25 —-29.80 -0.95 -9.10 -6.36 -1.87
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Fig.3  Different land use scenarios
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Table 5 Land use area change in different scenarios

T% WA Bt Hh AR HL PN 7K H
SE B F b /hm? 89.52 69.91 7.32 7.20
MG ho 85.73 73.70 7.32 7.20

1 Z {8 /hm? -3.79 3.79 0 0
A % -4.20 5.40 0 0
AR Mhm? 80.92 78.51 7.32 7.20

2 ZEMH/hm? -8.60 8.60 0 0
A % -9.60 12.30 0 0
ARG M 75.09 84.34 7.32 7.20

3 ZA{H/hm? -14.43 14.43 0 0
BAE % -16.10 20.60 0 0
ARG M 71.29 88.14 7.32 7.20

4 ZfH/hm? -18.23 18.23 0 0
BAE % -20.40 26.10 0 0
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Table 6  Simulation results in different land use scenarios

% 5l R R HHAE A THAA LA AL
/mdes! t /kg /kg /kg kg kg

SE B F 1 0.0252 267.89 200.40 162.25 3156.41 11.49 237.88

1 Y IV 0.025 1 265.04 190.60 151.73 3014.64 11.05 222.30
ZH ~0.000 1 -2.85 -9.80 -10.52 -141.77 -0.44 -15.58

A % -0.40 -1.10 -5.00 -6.50 -4.50 -3.80 -6.50
G 0.0250 262.19 189.71 151.44 2917.55 10.73 209.90

2 ZE(d -0.0002 -5.70 -10.69 -10.81 -238.86 -0.76 -27.98
A % -0.80 -2.10 -5.30 -6.70 -7.60 -6.60 -11.80
MG 0.0249 261.30 179.11 135.82 2647.50 10.17 191.80

3 Z{A -0.0003 -6.59 -21.29 -26.43 -508.91 -1.32 - 46.08
B % -1.10 -2.50 -10.60 -16.30 -16.10 -11.50 -19.40

Y IV 0.0249 259.13 154.98 120.96 2467.09 9.62 171.57

4 Z{l -0.0003 -8.76 -39.74 —-41.29 -702.16 -1.87 -66.31
A % -1.20 -3.30 -22.70 -25.40 -21.80 -16.30 -27.90
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