9537 A 1 K LR R Vol.37 No.1
2023 4F 2 A Journal of Soil and Water Conservation Feb..2023

REXRARAEEIH K L REFLRAMIIES R

I AW, Gk, LBME, WIAH, F R, ZEER,, ZER
(LR T RSB Rl 2% 524 TR, RE 300384 ;2.6 5T Mol K2z Kk + 4R 3 2% B, L 50 100083)

FEE: RSN RAEYE AR LR b XA BRI A oK AR RO i ST R B (L) R R A A S8 46 A
(VO FEL T (VL) 2 Tk 0 35 T80 9 3 S 280, 3l ol 76 0 PR HBL b 0 T 0K, BEAT S [) 4 9 3 3 1 i
W T K SR AR, 4347 7 U VD R AE KoK Bl ) A S A AR AR ARAE . S5 R R BT . (D M A i R T I A
] g R4 <58 4K BT S < I T R, B R RE A, R B e B R SR ETE (6100 I AR ER T H
T HE (29 %60) AR AE B 15 (33 Y0 Wi A AR 39 T S 1 B (38 %0) . () MR 3t F , S8 46 78 /K ) R 4 R 4K
(f)(2.3) 78 T 7l HC0.8) , 7] B 48 46 1 78 19 7 24 00 2K o) WS AR T 55 70 0, 30 55 PR (Fr) R I W SR AE B 18 <
L R P B IR (Re) RN AL A <H g B BRI . (i UG B, 3 HAL T
T A R R 5 AR B TR DG A R OG22 0 5 90 57 TR R R B O OGB4 B X B eR
B . PR R AV RGBT N T A s R R 2 B R B RIHE s AR R A B R, I H
SEAE TR 00 ol v Ak R O T R B A Y K, D A DU D VD K 2 R R T RAE S L
T B 47 I I B AE 30~40 L/ min, S48 7% RR 0%l 2 T VK R & T K RARFER R .

KEWR: KR ANBHAE; KB, 2ol

FES2ES:S157.1 XERARIZAD : A X EHS:1009-2242(2023)01-0023-08
DOI:10.13870/j.cnki.stbexb.2023.01.004

Soil and Water Conservation Effect and Mechanism Analysis of
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(1.College of Environmental Science and Safety Engineering » Tianjin University of Technology »

Tianjin 3003843 2.School of Soil and Water Conservation, Beijing Forestry University , Beijing 100083)
Abstract: To investigate the effects of different plants on soil and water conservation in ephemeral gullies of
agricultural fields in the black soil region of Northeast China, ephemeral gullies were modelled on bare slopes
(LLP) and slopes planted with both alfalfa (V,) and Iris ensata Thunb (V,). By simulating upper catchment,
hydraulic erosion experiments were carried out on the slope surface of ephemeral gullies covered by different
plants, and the characteristics of runoff and sediment yield as well as the spatial and temporal variation of
hydrodynamic parameters were analyzed. The results showed that: (1) Under the same flow rate, the runoff
generation time followed the order of LP < alfalfa << I. ensata Thunb, with significantly prolonged flow
production and greater infiltration, sediment-reduction benefits of alfalfa (61%) was significantly better than
that of I. ensata Thunb (29%), but the runoff reduction benefits of alfalfa (33%) was slightly weaker than
that of I. ensata Thunb (38%). (2) Under the same flow rate, hydraulic friction coefficient ( f) of alfalfa
(2.3) was higher than that of I. ensata Thunb (0.8), while the average flow rate (u) of alfalfa was slightly
lower than that of I. ensata Thunb, the Froude number (Fr) and the mean Reynolds number (Re) followed
the order of alfalfa < I. ensata Thunb, and the overall flow was turbulent. (3) Analysis of the fitted
functions showed that Reynolds number was positively correlated with flow rate and friction coefficient under

the three sets of experiments, but the functional relationship was slightly different. Froude number was
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negatively correlated with friction coefficient, all in line with the law of logarithmic function change. The

results showed that the reduction of runoff and sediment yield was due to the increase of friction and infiltration

rate of the vegetation cover, and alfalfa was more effective in reducing runoff and sediment than I. ensata

Thunb. With the increasing flow rate, the runoff and sediment reduction benefits of I. ensata Thunb decayed

more rapidly than those of alfalfa. The critical flow rate for protection of I. ensata Thunb was 30 ~ 40

L./min, and alfalfa could meet the soil and water conservation needs at higher catchment flow.

Keywords: hydraulic erosion; infiltration rate; hydrodynamic mechanism; erosion and sediment yield
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