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Optimal allocation of different vegetation types for water conservation forests
in typical watershed in the upper reaches of Baiyangdian mountainous area

DENG Yayuan', WANG Meiqi'?, YAN Yechen'?, YANG Jianying', ZHANG Guangying®,
WANG Jie*, YANG Jin’

(1. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2. China Forestry
Publishing House, Beijing 100009, China; 3. Tianjin Engineering Institute of Investigation & Surveying Design Co.,
Ltd., Tianjin 300191, China; 4. Baoding City Soil and Water Conservation Test Station, Baoding 071000, Hebei, China;
5. Beijing Institute of Water, Beijing 100048, China)

Abstract: [Objective] Based on hydrological process simulation analysis, this study aims to explore the
optimal configuration of water conservation forests in the upper reaches of Baiyangdian mountainous area and
improve the quality of water conservation forests. [Method] Taking 2016 as an example, SWAT (Soil and
Water Assessment Tool) model was used to verify the applicability of the localization process in Angezhuang
watershed in the upper reaches of Baiyangdian. A total of 63 site types were classified according to the site
conditions of Angezhuang watershed, and site quality grades were evaluated. The spatial configurations of
water conservation forests were carried out according to the site conditions. Then SWAT model was used to

simulate the runoff under different spatial configurations of water conservation forests. [Result] The
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simulation results showed that under the scenario dominated by mixed and coniferous forests, the runoff of the
watershed reduced by 15.79% during the wet season compared with the measured value, and increased by
15.83% during the dry season. In terms of spatial configuration, broad-leaved forests were mainly distributed on
gentle slopes and slopes, with sunny slopes as the best. The mixed forests were mainly distributed on slopes and
steep slopes. Coniferous forests were mainly distributed on steep slopes, with shade slopes as the best. Shrubs
were mainly distributed on slopes and steep slopes, especially in areas with thin soil layers. [Conclusion]
Under the spatial configuration dominated by mixed and coniferous forests, water conservation forests have the
best function in accommodating water sources. [Ch, 4 fig. 5 tab. 31 ref.]

Key words: water conservation forest; site type; SWAT model; sensitivity analysis; spatial optimal

configuration; hydrological response
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tabuliformis . LAY Prunus sibirica. ¥%#®k Juglans regia. ¥ Broussonetia papyrifera 55 ; HEAR LIS Vitex
negundo var. heterophylla ) £, i&H /b L HM Amorpha fruticosa. TR Ziziphus jujuba. % JL% k&
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Table 1 Data sources and description

VeI TE YN i HA% KA
DEMZ# Wik 30 morHER http://www.bigemap.com/
2 B K1 mAEER 201545 (115432 5 1B AR SR
I e . e A
B KRt 1 kb SET S A HOHR R (HWSD) 19 [ RS (v1.1)

(https://www.crensed.ac.cn/portal/metadata/a948627d-4b71-4£68-b1b6-fe02¢302af09)
SWATHER! fh [FH I R IR SR (CMADS V1.0)
(http://westdc.westgis.ac.cn/data/6aa7fe47-a8a1-42b6-ba49-62tb33050492)
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Figure 1 Land use of Angezhuang watershed Figure 2 Distribution of soil type of Angezhuang watershed
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Table 2 Evaluation level of model simulation results
FRITH R Ey FRITH R Ey
Wetf R>0.85 0.75<E,<1.00 A fE 0.50<R*<0.75 0.50<E, <0.65
By 0.75<R><0.85 0.65<E, <0.75 RAE 0<R’<0.50 E,<0.50
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(P . Zpd. 7. Padb); H3EmR -+, & At Wt e+t 8RR SN

63 Fpy HiIZEAY (5% 3),
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Table 3 Classification of site types
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Table 4 Statistics of 3 optimized configuration schemes of area

T G —(LAPHBE TR ASHE | T7 &R (VLR IR SR |

T7 5 = (LAPHBE TR ASHE |

T4 20154 FAH E) LR ISTED Shn oy I2)
FHZEA
WA /km® /% T A/km? /9% T /km? Lt f51/% HA/km? /9%

Bt 25.66 5.36 25.66 5.36 13.52 2.82 26.37 5.50
AL 2.92 0.61 2.92 0.61 2.92 0.61 1.30 0.27
A 180.68 37.71 152.80 31.89 147.23 30.73 110.62 23.09
TRAEHK 1.91 0.40 67.18 14.02 83.22 17.37 75.72 15.80
238 FH 0.49 0.10 0.49 0.10 0.49 0.10 0.49 0.10
JERIX 6.47 1.35 6.47 1.35 6.47 1.35 6.47 1.35
(TN 78.19 16.32 74.83 15.62 31.65 6.61 104.00 21.71
WG AR 32.42 6.77 28.79 6.01 14.36 3.00 50.55 10.55
R 4.67 0.97 4.67 0.98 4.67 0.98 4.67 0.97
K38 15.77 3.29 15.77 3.29 15.77 3.29 15.77 3.29
A I 129.93 27.12 99.52 20.77 158.81 33.15 83.15 17.35
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Table 5 Model runoff parameter calibration results
SR X Hey  BUATLE RSO SR L Hep BUAYER g
SCSHE M2 B(CN2) 1 -0.20~0.20 0.16 |EITGEZE A E(CANMX) 6 0~100.00 16.67
THEA A5 15 R 4U(CH_K2) 2 5.00~130.00 88.64 ||MLifalphalXl T(ALPHA_BF) 7 0~1.00 0.28
I K AME R B(ESCO) 3 0~1.00 0.45 || F/KIEKATH(GW_DELAY) 8 0~500.00 55.00
)2 L HHFIEE RESOL_K()] 4 0~2000.00 253.00 || EiES T RE(CH_N2) 9 0~1.00 0.10
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Figure 3 Periodic simulation results and verification period simulation results of monthly runoff rate
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