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Fig. 1 Runoff—plot profiles of sample sites
Table 1 Basic information on the different vegetation slope of sample sites
+ +
/(°) 26.8 28.0 25.4 27.7

/a 44 ~47 44 ~47 29 ~32 9~12

1% 50.00 £7.70 56.00 +£11.80 48.70 £8.60 21.60 £5.60
1% 20.80 £9.90 27.30 £16.00 17.10 £6.20 9.40 £2.80
1% 14.80 +8.80 24.50 +£8.80 49.80 +£17.40 35.90 £12.90

/(g*em™3) 1.09 £0.05 1.11 £0.02 1.11 £0.03 1.15+£0.02
1% 52.93 £0.58 52.47 +1.10 51.26 £0.92 50.81 £0.61
1% 54.84 £1.05 54.96 +0.84 52.56 £0.79 52.25 +0.87
1% 75.14 £0.04 78.56 £3.91 67.76 £0.50 68.65 +1.50
1% 61.34 £4.45 66.12 £2.13 59.18 £4.00 50.64 £5.49
/(gekg™) 18.78 £7.73 12.03 +£3.87 8.17 £0.28 7.62+0.95
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Fig.2 Cumulative rainfall and rainfall process for the 6 heavy rainfall events
2 2019—2022
Table 2 Heavy rainfall events and runoff characteristics from 2019 to 2022
/mm ta Lp/(mm+h~") /mm ‘e
1% /h (mm*h™") 1%
1 2019-0721 72.1 6.9 15.0 4.81 21.60 3.77 7.1
2 2019-08-03 72.0 6.9 19.8 3.72 30.60 4.45 8.4
3 2020-08-04 215.2 20.6 53.8 4.00 35.80 24.28 45.7
4 2021-09-03 92.8 8.9 11.8 7.99 31.04 2.23 4.2
5 2021-10-03 127.4 12.2 63.9 1.99 12.58 0.54 1.0
6 2022-07-14 87.0 8.3 22.0 3.97 24.18 0.52 1.0
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Fig.3 Soil moisture infiltration and depth of each soil layer on plant community slopes under different heavy rainfall events
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4

Fig.4 Soil moisture infiltration rate of each soil layer of plant community under different heavy rainfall events
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Table 4 Soil moisture recharge rate at 0 and 96 h after rain on slopes with different heavy rainfall events and vegetation slope
1 %
0h 96 h
+ + + +
1 N 92.9 88.2 56.4 28.2 66.3 64.1 49.0 39.5
64.8 53.8
4 N 66.6 82.5 56.4 47.5 42.6 67.4 51.5 49.8
2 N 80.2 81.3 50.2 30.0 37.1 39.6 31.2 25.0
56.8 33.3
6 N 64.8 67.6 35.1 45.4 29.8 40.4 34.4 29.1
3 . 47.2 42.3 47.8 41.5 36.4 34.8 36.9 34.7
40.8 30.0
5 N 46.3 34.7 35.5 30.9 27.6 24.0 22.2 21.7
66.3 66. 1 46.9 37.2 — 40.0 45.0 37.6 33.3 —
(R) ( 5 \
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Interception and storage of heavy rainfall by natural vegetations
in the loess hilly and gully area’
ZHAO Wenting' JIANG Xiaohan' LI Mengmeng' JIAO Juying' >  YAN Xigin® QI Hongkun'

(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw Northwest A & F University
Yangling 712100  China; 2. Institute of Soil and Water Conservation Chinese Academy of Sciences and
Minisiry of Water Resource Yangling 712100  China)

Abstract. Vegetative trapping of heavy rainfall is an important mechanism for mitigating frequent rain—induced flood
disasters in the context of global warming. To investigate the role of natural vegetation in trapping heavy rainfall
following the widespread implementation of the “the Grain for Green” project in the Loess Hilly and Gully area an
automatic soil moisture monitoring system was employed to continuously monitor the soil moisture content in the top
10 m on one shrub—covered slope and three herbaceous slopes during six heavy rainfall events occurring in the Fangta
watershed of the Ansai District Shaanxi Province from 2019 to 2022. The results showed that the maximum
infiltration depth of the herbaceous slopes was approximately 200 ¢cm during the heavy rainfall events while for the
shrub—covered slope it was only 100 cm. Furthermore the shrub-covered slope exhibited superior rainfall
interception compared to the herbaceous slopes. The trapping efficianncy of the herbaceous slopes improved with each
successive year of “Grain for Green” project implementation. Additionally natural shrub—covered slopes displayed a
trapping efficiency of up to 60. 8% during low—intensity short—duration rainfall events and 40. 8% during high—
intensity long—duration rainfall events. Therefore it is advisable to strategically conserve and allocate shrub-—
herbaceous ecosystems within the Loess Hilly and Gully area to enhance the storage and mitigation capacity of

vegetation and soil in response to heavy rainfall.

Key words: heavy rainfall event; scrub and herbaceous; heavy rainfall interception and storage; soil infiltration;

the loess hilly and gully area
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