< Ip[E Like it kRPN

‘KiEST China Knowledge Centre for Engineering Sciences and Technology

(FLieiRiP) SRR

2023 FE5E 06 3, B 17H

o TARRHRE AR A O B B R AR Sl 2 RO

R 272 I B2 5 T 2023 % 03 A 21 H

(b TREFE A S IH AR R 275 ) 2 B LREREGR LR
PEH) — TS SRR SS, 2RSS AR L HIBN, HT [ TR IR
HhC i B BT YR 5 AR AT b gy h O AE TR RS SR 3R A EH s B, T T
Al T ST H R R SR AUE B AR AR . L I, HEEARSS

ZAE RS E b LB 50T R, WA, YT .

A FEGm: HIEN KIAGwEE: FREE %)
B FHRFE: geockcest@igsnrr.ac.cn B1%: 64888145
Sk 100088 JbxT 8068 (F4H, ALt PHIRIX UKE A 2



[ZSER]

1 4eRl: HAESRL: MREEREEH “AERL”, MWETHSRAR?
CRHE 2 R s DRSS T A ZINE 7 B AOMI L RIRAE , R HCHRETE—
AR R AR L, AZGEEBRN, S ASEE ML,
FEALR B i iR 2 FrPUIER R B, i POy H o s S R E I
R YR el EIE MY R L5, S OEYIR M E R R RIR .
o T b, A2 DL IR AEIR .

B
https://baijiahao.baidu.com/s?id=1759325234233629196 & wir=spider&for=pc

2. f5: EARARTIEARGBERAR: BHEENE RIPFELHATKETEER
I3

U3 16 R 3 A A IR 2 5 A ZR AR AME RS2 AR W B 0t A o0 H 32
HIFR IR A T ZASKE AR 7, LERKZR AN 42201 F o FL AR A D RS AT kAT R I T 24

A I DDA RE AT 8 ) % /K R B R, AR AR & B - B L], A w
TEF LGRS B RS FROY T RFEE R R PR i

BERE:

http://www.hlj.xinhuanet.com/nycj/2023-03/18/c 1310703693.htm

3. #5RE: WHNWIRHREL 23 & BEHFERRUWR

O 8 i W9 ] SEAT b B Al 58 IR 5 28 TSRS, PEEATIAL 5
JIN B FRIET AR Iz /NEI AR 4% B30 AEBEAT 32X — U1 &, BT
BT TE 1314, S840 1511. 56 {070, WAR 79 E Ak R tn AR B
UL 23 4, LR IR, Aok, SSUEAR L R R BRIk
TR AR T AR DTk«

B
https://baijiahao.baidu.com/s?id=1760681697522040040& wir=spider




&for=pc

4. 1R : By “ERFBLMRIPR S BRI EZRESX

CARRHR Y 2E A KRR B FLE KA SORE IR 10 RV U, #il
ST AE SR IETT AT R A% O X3, 3 ST ] K 2 R 3 DR 37 S & A s Ml K J 5 2
X, SERBORER, BORBBEMLS, WA K73, 5192 MR R R
J&.

GEER

https://kns.cnki.net/kcms?2/article/abstract?v=3uoqlhG8C45i102vZ.0j

Wu7ShS sKvBZ6Q62al.vZ2-

JHCJTbFwOACPXovpF2RLKLF4plaurxwU-

JuEgUm0g1rVSkJOvcbxsBwR&uniplatform=NZKPT

[SCERiEIE ]
1. 2000—2020 FE&R LB X b 8 7= B 23 4% R R AL R
LhER: FERLKFFR, 2023
e Zalk, e, ME, B, FEE
%2 AR ARAC R L X I s A A, AR ST LA B O VR T,
TIPS X R0 A, SR FH NPP #0857 Y 735, 4R 98 2000—
2020 AP AR b HA A X A3 R L B3 B I AR SR AR AE . WEFTR A 1)2000—
2020 FFARAL B L X At SR = AE R 7 R ksl EIHES, T 0.79 vhm2;
R B e B e AR D, e e BRI, R
SRR o 2) AR AL R XA [F) B3 b B A A ) B AR RS B R . o
= B oA TR L X PR, = BRI T R L XA, Bt B T
RAEXPEIL, RIS, @B oA TR X AR A AR B
“CHEIR—IRART TR AT . 3)EE A XIS R R A R A, ARG



T X AR AR R ROR, HRAREE B X 5 B e XA — 2tk
TIF FUMESR K 45 ROt ELg = 5 T 5 B B 3

2. RIABREEXAFREF EBFBRE M T R RAFAER R

KAk R B MO RS R (AR, 2023

Y T, BRETHE, KEL KRR, X5

W& [HW] AR EXZ2REEERE M, BT KANAEGERE, B
- VR IRIE SZ 7 E 1K ARk e R R B A ARAE, PRI REAL ZE AR R
PPN LR T AT M. [75] BEALERMS)HAR R — A, Al e, &5rmt
B ECVAN F 8 e ASCHE BRTLA B IR SAIE I 3 NTF BRARBR I L 8 2 By
THT, MU 56 () R AT B TR AE 5, 23 T B KV TR P PR S8 R, SRR
JEODR b S5 THT A it R A 2 9 30 R i, R TR o5 PR SRR VR 2 60~ 100 e,
RIZFE MR EE R 20 om, U ERE SR 3R S FAGIRFR, T A AT R IR
IR R S R, PR B R R R . (4R AN IF) 45
T A 2 35 B L IR FE RO BE N T PRAR, R BFIUZ T4, FF & 39tk B R
B IR LI RAERAAE s 3 B AR 2 AR R P ME AN T 255 1, 0
N 24.1x10-8 m3/kg #124.8x10-8 m3/kg , I NHHE LML T FIEKRTS%
o N 39.7x10-8 m3/kg, FFE S IR A — oA TR 110 a B HLG
WAL R AR TG AR, N 1.7%10-8 ~88.7x10-8 m3/kg , 7> ML NIT R 60a
30 aly 1440 1.9 £, (4510 BB R = IR0 A 85 BAA S 7 5
P, e B ONR X, SR OAPTRRIX, BT BRI TR, A bt 1 3% )
FCFR ek, BIJF R 110 a S50 L8R iR 5w 2 . ARSI AE T 3Rl M RAT
USRI AT, R TN F T RAE R 2 R R IR R 2, BT
RN AR LB L DOK LR TR 5 B R AL IR AKHE , 75 R T DX SR b T RE 48
RIBRASIRERY

3. KMRIKEBETEERAARMDKELIRSFES S
kR BRIT R R, 2023
Y EIMW, URPREK, WM, ZEah, BEK, TAFEL AER



W% ARG E R, A FEA LRI 2= A 75 00, A RO IR v
FEU R BE R RO AN A H ) S5 2 IR E J) R S TR0y Z . B R R, AL
A RN U B B S S PR RN, BEE M IR, SRR
Bt P GHLR & 282K, — S8 8 62.93 gkg-1, 55N 36.71
gkg-1, SR FEHM 171 £, —ZNEEHREEEYETER L5 A
TIEFES  PARUEIR T & KT, LR T E KT 20 R —

Wy I T 1.36 {51 1.31 %, pH. 2% B, A BRE % /4%
G Tt R RS, AR AR ROV, ARSI 7[RI 35 R T R
REWES . REMAEHTFESE . B8, B aEth, B8, B
WEHERFE, ARSRSENES.

4. Assessment of gully erosion susceptibility using different DEM-derived
topographic factors in the black soil region of Northeast China

SC#K IR : International Soil and Water Conservation Research, 2023

Y£% : Donghao Huang, Lin Su, Lili Zhou, Yulu Tian, Haoming Fan

4% : Asaprimary sediment source, gully erosion leads to severe land degradation and
poses a threat to food and ecological security. Therefore, identification of susceptible
areas is critical to the prevention and control of gully erosion. This study aimed to
identify areas prone to gully erosion using four machine learning methods with derived
topographic attributes. Eight topographic attributes (elevation, slope aspect, slope
degree, catchment area, plan curvature, profile curvature, stream power index, and
topographic wetness index) were derived as feature variables controlling gully
occurrence from digital elevation models with four different pixel sizes (5.0 m, 12.5 m,
20.0 m, and 30.0 m). A gully inventory map of a small agricultural catchment in
Heilongjiang, China, was prepared through a combination of field surveys and satellite
imagery. Each topographic attribute dataset was randomly divided into two portions of
70% and 30% for calibrating and validating four machine learning methods, namely
random forest (RF), support vector machines (SVM), artificial neural network (ANN),
and generalized linear models (GLM). Accuracy (ACC), area under the receiver

operating characteristic curve (AUC), root mean square error (RMSE), and mean



absolute error (MAE) were calculated to assess the performance of the four machine
learning methods in predicting spatial distribution of gully erosion susceptibility (GES).
The results suggested that the selected topographic attributes were capable of predicting
GES in the study catchment area. A pixel size of 20.0 m was optimal for all four
machine learning methods. The RF method described the spatial relationship between
the feature variables and gully occurrence with the greatest accuracy, as it returned the
highest values of ACC (0.917) and AUC (0.905) at a 20.0 m resolution. The RF was
also the least sensitive to resolutions, followed by SVM (ACC =0.781-0.891,
AUC =0.724-0.861) and ANN (ACC =0.744-0.808, AUC =0.649-0.847). GLM
performed poorly in this study (ACC =0.693-0.757, AUC = 0.608-0.703). Based on
the spatial distribution of GES determined using the optimal method (RF + pixel size
of 20.0 m), 16% of the study area has very high level susceptibility classes, whereas
areas with high, moderate, and low levels of susceptibility make up approximately 24%,
30%, and 31% of the study area, respectively. Our results demonstrate that GES
assessment with machine learning methods can successfully identify areas prone to
gully erosion, providing reference information for future soil conservation plans and
land management. In addition, pixel size (resolution) is the key consideration when

preparing suitable datasets of feature variables for GES assessment.

5. Gully erosion susceptibility assessment based on machine learning-A case
study of watersheds in Tuquan County in the black soil region of Northeast
China
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4% % : Owing to its unique topographic and climatic conditions, agricultural production,

and anthropogenic grazing, severe gully erosion has developed in the watersheds of

Tuquan County located in the black soil region of Northeast China. Using three machine

learning models to assess gully erosion susceptibility in this region, the main purpose

of this study was to determine the important factors affecting the occurrence of gully

erosion from 25 geo-environmental factors and select the model with the best prediction



performance. Field data collection was conducted for 823 gullies. 12,496 pixels
corresponding to 823 gullies and 12,496 pixels without gully erosion were randomly
selected to form the model calculation database. According to the principle of multiple
screening, this study selected 25 geo-environmental factors affecting the occurrence of
gully erosion. Two factors, coarse sand content and fine sand content, were excluded
by multi-collinearity analysis and using random forest (RF), convolution neural
network (CNN), and transformer models, combining the 10-fold cross-validation and
related validation metrics to assess the susceptibility of gully erosion in Tuquan
County’s small watersheds. The results show that the convergence index (CI),
topographical wetness index (TWI), terrain ruggedness index (TRI), and distance from
the river based on the RF model are important factors affecting the occurrence of gully
erosion. The transformer model (mean AUC of training = 95.338 %, mean AUC of
validation = 95.342 %) was superior to the RF (mean AUC of training = 99.997 %,
mean AUC of validation =92.518 %) and CNN (mean AUC of training = 86.995 %,
mean AUC of validation = 84.647 %) models in predicting performance. To ensure that
the management and decision-making departments take reasonable and effective
measures to prevent gully erosion in the study area, the gully erosion susceptibility

maps produced using the three machine learning models were beneficial.
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