39k HE22M
2023 & 11 H

Kok TR R

Transactions of the Chinese Society of Agricultural Engineering

Vol.39 No.22
Nov. 2023

NERIEIK TR R IRIE ST E RN S R
BAK, Rk, =¥, XN4R, Bk %, Mg, T4

(KATAKFZ BRI R B, 57X 430010)

W OE: PEKERKBIREESIMREE, Hitk ARtk LR mE R B B TR ARG, R IRE N
SRR B R ) — TR A, AR E ATAH SRR, ME DL SN SR R SR TR A B R SRR v R
FEET R G EOK RS R, BRRR MG BRI AR EY), SHFREE. A3, Mtk iR
RIGETAE AR EEE L ZHF RN R T/ ik B R B A E, DA E K iR 3 S X —— = E X B A B o], 1%
FERL R B E AR S A TR, DK B3Rk OB RE H bR B i KR RN T, g6 /K LR R E
FRURN 34 Poh i 55 9 /N B, 4R H /N IRLSEOK 3t 2 ¥ B 5 5 8 LB E EVPN 7V, IR B S v BN RIS R SR 22 A
PEAMPAR T SGRER, BHEHE 2021 FIURK ERFFERN 69.12%, mHI (2050 5D K ERFFRA 81.74%, kit
TF12.62 NE . MIAE 2021 S48 IR M BILION 758.50 t/(km?-a), fi/NATAE IR MAEBCN 408.71 t/(km? a),
SRR BB 46%. BRVAE R X IR EA B R K AR R R T8 ) R0 32 bl s B, AT 58 2 i BLAN ] FR 2R )
IR FRR IR AN 2, AR B P 5 /NS A KPR 7K 3 2 T AR R U A0 L B4R g R P g s 1) . B
B &/ NREOK LRGBS FE 2 (B A SR 2R S, RS AR BAR I A Ak R, A BIREA KT
0.6 FI/INFLIER 5 24 BN 11.76%. i S8 B8 A, A% Fe 45 H A /NI A BRI 506 BV 5 17 /K 97 S T ARUR - 358
(RRR AN, BEE AT B /NIRRT ORI X H AR ARG A i KA TR, B T K
0 R T AR 9 1) A AR el R A 2 2 () ) L AR ARG RS, %o S/ Ny B vk SR S e . b, JRERIR G
VR IEA AT AT, B 5.

KR AR 124 KRERIFER, KERFERASS, LBRBIEFE;
doi: 10.11975/j.issn.1002-6819.202306211
FESES: S157 XRAPRERS: A

BER, Bug, IEF, FRBKDREEGERNEENTFNSHMAN]. RUTEFR, 2023, 39(22): 104-111. doi:
10.11975/j.issn.1002-6819.202306211 http://www.tcsae.org

CHENG Dongbing, ZHAO Yuanling, SUN Baoyang, et al. Evaluation and application of the management priority of soil erosion
in small watersheds[J]. Transactions of the Chinese Society of Agricultural Engineering (Transactions of the CSAE), 2023,
39(22): 104-111. (in Chinese with English abstract) doi: 10.11975/j.issn.1002-6819.202306211 http://www.tcsae.org

BIEMRAE; D ER

TERS: 1002-6819(2023)-22-0104-08

0 Hl

HEEH S FK R AR ENEER 2 —, PEE
I FE ALK R ORRE AR, LIRS TRk LRk
BH, 2 2R, EK SRR AR R
FRAE 2021 45 b [ K AR A RN, 4K 43 ki AR
267.42 J5 km®, & E HHEIAE 27.96%, 7K 3 A
FERRLE “XURFE” o SR H [ 7K 30 R B 1R AT 55 T 5R
&, [, HTEFtakEKFAR, Kbk
BEHRNAIR, 2RI N S K LR R A T Va FEEARF
G E MR EE, NERCCEES S E R EIT
] 45 [ 5K s 3R 2, DA PR IR 3 S 3 N TE AT PR KT 7] Py
RGN, LARERERD, KRR HES,
S SER RN, B SR ERCE TR v s

il

WREHN: 2023-06-29  BITH#: 2023-11-22

HEEWH: BRARBEEETH “SEFRDBREIRENKIT i
MK L3RBT IR B R RGUA BT AL (U2340215) 5 /KR 2 K RHEL 0
H KL RS A R G HB I & (CKSD2022735/TB)
g At M, #IRAE T, WK LR,

Email: xia02005zhu@163.com

JtiK LR IR E .

LUINRC 878, I R K it 2k v B 2 v [ 22 4R 4R
R M RINAI L, B R ER e, S,
H Al 7K 3 SRR BRI H R 2 HET A7 72— € (1 LA
BEETE, oM VIR ER A KA, U R R SR
/NI R AR 2 HE RS AR A AR, RS RN
s B AR B ANE]D, KRR AR I AR 3R
R R, K ISR AR/ I A — i AR AR
JEAR, ASRPTA MK 2R AR AR AT BT, A
T FT A M ) - AR o i P A RT DA B AR B AV R R
B, KRR R TR AT AR g B AN — R ELRR ORI
HZH B — @ BE, PR R AU AR 5
—iEbR, DS T LIRRMGREERER, BLE
B LR B2 B W /N YA 37K 90 % 7 B Ak R PR A
2021 &, AKMEENE KL REF “+HIUL” ST
E), R IR BT R R, HERE R SOKRER”,
HoAp oA bl KRR B BA R 0
WA IR LR SR Aria B RE A B A . 2023 F AR,
AR RN AT B S BRIPATTEVR T (% T 05T it
ROK LR TAERIE L), WP “InbRERE K LR


https://doi.org/10.11975/j.issn.1002-6819.202306211
https://doi.org/10.11975/j.issn.1002-6819.202306211
https://doi.org/10.11975/j.issn.1002-6819.202306211
https://doi.org/10.11975/j.issn.1002-6819.202306211
https://doi.org/10.11975/j.issn.1002-6819.202306211
https://doi.org/10.11975/j.issn.1002-6819.202306211
http://www.tcsae.org
https://doi.org/10.11975/j.issn.1002-6819.202306211
https://doi.org/10.11975/j.issn.1002-6819.202306211
https://doi.org/10.11975/j.issn.1002-6819.202306211
http://www.tcsae.org
mailto:xiao2005zhu@163.com

5522 W

P&

N AL R B S FE T 5 105

RHEFIRE” o KRR 2035 4 SEHL T o H AR A
ZKiti oK, HnERE K IR RFE BB SR HERE R
BRI U B, JUSGTA BN 2 L B
DRE— WAL At A, BRI B S FE VP s
FARF Ayl

RACEEVFNTERAEEED . 5 3pial | Lyt
b BEIRIOT BE Al v i A W S U T2 I
FAUOL 3 S P H A R R R T AR . A
FHRER K LR VA B S /N R R Sl — e 1Y
PRERF T, g A R K LI R T R T R A
ROR L e ¥ BN P B0 A, 2 ELARBLAE T AR
ANSEFEPIASTT I, AH T VAN 48 bn 505 B R 2o T B
Frifl, BFEERNREZ, SO AR AR
BARVESE R, — EORAEIE N . Bk, BT
DL B NSRRI R IR SR =, HE LASCHE /N Lok
R B B DR SRR VS . IR ORIE SR T
OKEARFER SIS, FEEE VKRR B AR
H, b C“REAG EUK R RUR AR WEEINEE, ARk
TN B K A R AR AT I e T ) SE S PEA
HR I Je L 342 D iR BE v e 2 2 [ RFF ). e g 2 U1
St SRR R R L, Dt A R IR
5L T P 2 % B (A E PO SR A T BB T, sk
Z 7R AR AR AT A (R 7E o ASHIT TS A TN
HARE WA, B B R R, Db EK AR
R IR FE X BT BB, MR R A A AT AT 4R AR
PEAIZE G RN, PRk R ARESL” XU H bR A
EREERY &R £/ NIR A B /B T P = - N w7 < et 4
bef 2 o) AR DG B R, T T K R AR R B AR P R T
PN G P PPAN /N AR v B 5 7K 0 2% T AT ek H A R
AN SR AR P B2 PR 2 H bk, AR R S HY /it oK
FRRIG B BEVEO T i, DUIDR IR B0 e v B/ i
SRR BERL AR YE MBS

1 MRXER

=g X JE T E K FoK LR E AR EIX, BIA K
FR AT 1.85 77 km?®, 5 X4k - HUE ARG 32.1%!,
KGR RT3 IR

FhHEA TWIAb A e, =ik TR FE e, [H+
A 2274 km?. HU3APU R i AR JRAR, J@ KT =0k il it
P, BB AR AR K, B A, 2N EgdbaE M,
T G AR 1Ly B e B AR A8 B i vy, P /b,
A \bh—K—nH" 2. %8RBI RAE,
EYREKE 1274 mm, KEFRENEE. ZEBT KL
PREFX R = X—— R E i H R A S 4 X,
MM . S, R IS E AR S S X
JAEAL .

FREE Tl s BE ) BRI, S hi e, F
BINBEWN, M2 NNAEETFRFIM, &k T ™ ErK
‘iR, it ZEEE, SEKLRIRG G2 i
B, MR 2021 4R B WK AR AR, BRI E K -

RIEAUA 70211 km?, 1% 8B+ R 30.88%, {H5E
R UL b A2 AR AT & 4 EoK BRI 18.78%,
KERFARR WG (£ 1) FEA AN, LHFH
FoRK L R A DL = R X B AT, 78 =0 X
A AR .

1 HFBEKLTREIK
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Fig.1 Spatial distribution of soil erosion intensity in small
watershed of Zigui County
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Table 2 Capacity design of soil and water conservation measures
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Fig.2 Spatial distribution of soil and water conservation rate and its potential in small watershed of Zigui County
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Fig.3 Spatial distribution of soil erosion modulus and soil erosion control degree in small watershed of Zigui county
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Table 3 Information table of management priority (P) of soil erosion control in small watershed of Zigui County
Herp P i Hep p ETRS Hep P G5 HEP p s HEF P i’ Hep p ETRS
Sort No. Sort No. Sort No. Sort No. Sort No. Sort No.
1 1.00 16 18 0.53 13 35 0.40 86 52 0.30 88 69 0.19 32 86 0.10 15
2 0.91 41 19 0.52 81 36 0.39 76 53 0.30 14 70 0.19 61 87 0.08 10
3 0.84 33 20 0.52 21 37 0.38 12 54 0.30 23 71 0.19 5 88 0.08 75
4 0.76 22 21 0.52 53 38 0.37 96 55 0.30 9 72 0.18 56 89 0.08 2
5 0.75 7 22 0.51 28 39 0.36 24 56 0.29 60 73 0.18 59 90 0.07 31
6 0.72 19 23 0.47 74 40 0.36 51 57 0.27 30 74 0.18 87 91 0.07 71
7 0.71 18 24 0.46 4 41 0.36 8 58 0.27 85 75 0.18 101 92 0.07 64
8 0.68 38 25 0.46 11 42 0.35 47 59 0.26 55 76 0.17 57 93 0.06 3
9 0.67 79 26 0.46 40 43 0.34 46 60 0.26 36 77 0.17 65 94 0.04 68
10 0.66 39 27 0.44 92 44 0.34 72 61 0.26 58 78 0.16 26 95 0.02 67
11 0.66 29 28 0.44 20 45 0.34 99 62 0.24 70 79 0.15 50 96 0.00 91
12 0.64 17 29 0.42 82 46 0.33 54 63 0.24 78 80 0.15 80 97 0.00 95
13 0.58 6 30 0.41 84 47 0.33 43 64 0.24 52 81 0.15 34 98 0.00 1
14 0.58 45 31 0.40 93 48 0.33 97 65 0.20 77 82 0.14 102 99 0.00 94
15 0.57 66 32 0.40 48 49 0.33 42 66 0.20 35 83 0.14 73 100 0.00 90
16 0.55 89 33 0.40 98 50 0.31 62 67 0.20 44 84 0.13 63 101 0.00 37
17 0.55 27 34 0.40 49 51 0.30 25 68 0.20 100 85 0.12 83 102 0.00 69
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Evaluation and application of the management priority of soil
erosion in small watersheds

CHENG Dongbing, ZHAO Yuanling, SUN Baoyang, LIU Jigen, CHEN Die, ZHENG Ruiwei, DING Wenfeng

(Soil and Water Conservation Department, Changjiang River Scientific Research Institute, Wuhan 430010, China)

Abstract: Soil erosion has caused a heavy threat to agriculture production in China at the present stage. The accurate
identification of priority small watersheds is one of the most important tasks for implementing control and prevention in
batches. However, it is still lacking in the intelligent decision-making and implementation of soil loss control at present.
Among them, the severity of soil erosion is an important indicator of priority small watersheds. Previous studies have been
focused on the simple and single indicator during evaluation and consideration. Many subjective factors have also made the
evaluation complex and less accessible. Therefore, it is very urgent to identify the management priority for the scientific,
reasonable, and efficient application of soil loss control for better conservation. This study aims to evaluate the management
priority of soil erosion control in small watersheds. The key area of soil erosion was selected at Zigui County in the Three
Gorges Reservoir Area. The double goals were taken as the 'reduction and degradation 'of soil and water loss. Two dimensions
were also integrated with the soil and water loss area and soil erosion intensity. The results show that the current soil and water
conservation rate in 2021 was 69.12%, and the long-term (in 2050) soil and water conservation rate was 81.74%, with an
overall increase of 12.62 percentage point. The soil erosion modulus in 2021 was 758.50 t/(km*-a) at present, where the
minimum modulus of soil erosion was 408.71 t/(km*-a) with an overall decline ratio of 46%. However there were great
differences among the soil and water conservation rates under current and long-term situations, as well as the current and the
minimum soil erosion modulus in each small watershed. The long-term soil and water conservation rate and the minimum soil
erosion modulus were generally similar to the spatial distribution, compared with the current. But there were great changes in
some areas and values. Most areas shared a large potential for the soil and water conservation rate, as well as the soil erosion
control degree. Erosion plots were widely distributed to be completely managed and downgraded, especially in the small
watersheds in the central and western parts of the county. Large areas were found for the soil erosion area abatement and soil
erosion intensity downgrading. The spatial distribution pattern was observed in the priority of soil erosion control in each small
watershed: high in the central part, while relatively low in the eastern and southern parts. The number of small watersheds with
a management priority greater than 0.6 accounted for 11.76% of the total. The management priority can be expected to cover
both soil erosion area and soil erosion intensity. The goals and the relative size were determined for their reduction space. An
accurate and rapid detection can also be achieved for the decision-making on the small watershed. The finding can provide
technical support to identify the priority of soil corrosion in small watersheds.

Keywords: watershed; erosion; soil and water conservation rate; potential for improving soil and water conservation rate; soil
erosion control degree; management priority; the Three Gorges Reservoir Area
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