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Effects of different management measures on water quantity and quality of the Miyun Reservoir catchment
ZHAO Gang,XU Zong xue, DONG Qing qing, SHI Rong, XU Mao sen
(Key Laboratory of Water and Sediment Sciences, Ministry of Education,
Collegeof Water Sciences, Beijing N ormal University, Betjing 100875, China)
Abstract: A SWAT hydrological model was constructed on the Miyun Reservoir catchment, and the parameters of the model
were adjusted according to the actual water quantity and quality data. Based on SWAT simulation results, the critical areas of
soil erosion and pollution were identified, and the effects of different management measures on water quantity and quality were
analyzed quantitatively. T he results are as follows. The areas of intense soil erosion are concentrated near the river in the middle
and lower reaches of the M iyun Reservoir catchment. The nom point source pollution in the Chao River watershed is more sert
ous. The areas with ultra high risk of TN loss in Chao River and Bai River watersheds respectively account for 62. 62% and 43.
09% of the total areas. Bai River watershed has low risk of T P loss, while in Chao River watershed, the areas with high risk of
TP loss account for 17.81% ; Contour farming and terraced planting are both effective in reducing the amount of runoff, sedt
ments, and pollutant load. Contour farming has reduced 25.16% of sediments, 10. 79% of TN, and 32. 89% of TP in Chao River
watershed, and 47.60% of sediments, 34.92% of TN, and 53. 49% of TP in Bai River watershed. Returning farmland to forests
is more effective in pollutant reduction than returning farmland to grasslands. The research results can provide basis for dect
siorr making in soil and water conservation and w ater environment rehabilitation in the M iyun Reservoir catchment. Key words:
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Fig. 1 Diéllgram of the study area
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Tab. 1 Description and sources of the spatial data
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Fig.2 Subrcatchment delineation in Miyun catchm ent
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Tab.2 Results of model calibration and validation
W2y AT 5K KBk
HE M B E 5 W Lisan e

R* Es R Es R Ey R E.
#mH 09 0.75 0.85 0.9 0.9 0.87 0.64 0.58
®Y 09 0.8 0.7 0.78 0.9 0.72 0.91 0.8
ME 0.96 0.79 0.61 0.66 0.91 0.9 0.85 0.82

ME 0.83 0.61 0.85 0.82 0.86 0.84 0.6 0.66
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Fig.3 Observed and simulated monthly runoff
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Fig.4 Observed and simulated monthly sediment loads

5
Fig.5 Observed and simulated monthly TN loads
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Fig. 6 Observed and simulated monthly TP loads

7
Fig. 7 Classification of soil erosion intensity
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Fig. 8 Spatial distribution of TN
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Fig.9 Spatial distribution of TP
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Tab.5 Annual runoff, sediment yield, TN, TP and their changes in terraced planting scenario

P bR [SMIRREY

BRIARRL i iy 7 md RV T TNN TP/t AERREL T m3 AR TR TN TP/t
S0 55 205. 08 116. 73 918.83 34. 64 48 634.94 41.99 587.66 15.53
S1 54 902. 64 115. 44 866. 70 30. 62 48 438.50 41.54 582.63 15. 40
S2 54 637.77 88. 61 787.79 24.22 47 587.26 23.71 477.34 8.77
S3 54 290. 60 86. 48 818. 81 23.05 47 400. 16 23.41 473.38 8.65

%

S1 - 0.55% - 1.11% - 5.67% - 11.60% - 0.40% - 1.08% - 0.86% - 0.81%
s2 - 1.03% - 24.09% - 14.26% - 30.07% - 2.15% - 43.53% - 18.77% - 43.51%
S3 - 1.66% - 25.92% - 10.89% - 33.44% - 2.54% - 44.25% - 19.45% - 44.28%
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Tab.6 Annual runoff, sediment yield, TN, T P and their changes in contour farming scenario

P ERCIR/ TR 1 0] 97 ke

BEIARL i 7 md RWR T TNN TP/t RV T md ERRDRT TN TP/t
SO 55 205.08 116. 738 918. 835 34. 640 48 634.94 41.995 587. 659 15.529
S4 54 897.07 115.40 866. 09 30. 61 48 205. 07 40.97 538.75 12.92
S5 54 585.73 88.33 837. 11 26.72 47 525.13 22.31 464.71 8. 14
S6 54 283.72 87.37 819. 66 23.25 47 344,03 22.01 382.45 7.22

B

S4 - 0.56% - 1.15% - 5.74% - 11.63% - 0.88% - 2.44% -8.32% - 16.82%
S5 - 1.12% - 24.33% - 8.89% - 22.87% - 2.28% - 46.87% - 20.92% - 47.58%
S6 - 1.67% - 25.16% - 10.79% - 32.89% - 2.65% - 47.60% - 34.92% - 53.49%
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Tab.7 Annual runoff, sediment yield, TN, TP and their changes in the scenario of returning farmland to forests

el A IR [SRTIN/RC7

WHDER ity g m® FRRDE T TN TP/U AR T m® EEEBE/ T TNG TR/
S0 55 205. 08 116.74 918.84 34. 64 48 634.94 41.99 587. 66 15.53
S7 55 001. 56 105. 63 885.45 29.12 48 705. 43 30. 89 554.27 13. 60
S8 54 484.23 70. 11 603. 21 15.99 49 104. 23 19.75 272.03 6. 00
S9 54 166. 80 60. 60 511.76 12. 30 49 299. 47 17. 47 365.53 4.96

A
S7 - 0.37% - 9.52% - 3.63% - 15.94% 0. 14% - 26.45% -5.68% - 12.44%
S8 - 1.31% - 39.94% - 34.35% - 53.84% 0.96% - 52.96% - 53.71% - 61.34%
S9 - 1.88% - 48.09% - 44.30% - 64.49% 1.37% - 58.39% - 37.80% - 68.07%
8 N TN.TP
Tab.8 Annual runoff, sediment yield, TN, TP and their changes in the scenario of returning farmland to grasslands

250 5 T A ERER/EC

BIRER ety i m® EHRBRTL TN/ TP/ RRREY T m® EEIRWEI TG TN TP
SO 55 205. 08 116. 74 918. 84 34. 64 48 634.94 41.99 587. 66 15.53
S10 55 004.23 101. 21 888.33 29. 89 48 883.76 38.38 557. 15 14.23
S11 53 998.77 67.78 675. 88 17.79 49 511.45 19.58 344.70 8.99
S12 53 734.05 57.99 556. 65 14.97 49 621. 28 17.73 432.40 6. 34

EE

S10 - 0.36% - 13.30% - 3.32% - 13.71% 0.51% - 8.61% -519% - 8.37T%
S11 - 2.19% - 41.94% - 26.44% - 48.64% 1. 80% - 53.38% - 41.34% - 42.08%
S12 - 2.66% - 50.32% -39.42% - 56.77% 2.03% - 57.79% -26.42% - 59.15%
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