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Location map of the study area
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Table 1 Generalization of the typical study area
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WE AR _ . B e _
Geographic Area ofwater  Lengthwidth Average slope Land use Conservation
No. Location Soil texture
coordinate catchment ( hm?) ratio degree(°) type management
NG & 42°15'53" ~42°16'03"N, ESP/S 1 J
1 14.39 2.5 7.9°
Xiaoyang Town  125°24'44" ~125°25'18"E Corn field Loam None
AR 3 42°21'7" ~ 42°21'23'N, 15 45 - S, Ek B+ AT 1 3
Hongmei Town  125°3910” ~ 125°39/33"E ' ' ' Corn field  Loam Straw filling in gully
1 Jg 45 42°39'14" ~42°39'42"N, 20, 36 s s 1o ok et Ho SR
Hailong Town 125°53'37" ~ 125°54'06"E ' ’ Corn field Loam Field bund with plants
X% % 42°43'51" ~42°44'14"N, ok %+ ¥
26. 44 1.2 6.7°
Shuangxing Town 125°47'02" ~ 125°47'33"E Corn field Loam None
40 TH AR 42°43'54" ~42°44'23"N, Fok HE+ 7
32.36 1.5 6.7°
Niuxinding Town 125°54'21" ~ 125°54'55"E Corn field Loam None
— JRE 42°48'49" ~42°49'14"N | ESP/S 4 I
24.39 1.3 6.6°
Yizuoying Town  125°47'45" ~125°48'12"E Corn field Loam None
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Fig. 2 Distribution map of gully development in the typical study area
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Table 2 Characteristics of erosion gullies in the study area

HIE L Gully

density (km km “2)

Bz & Gross

WK Gully

length (m) erosion (m®)

i3 e okt
Watershed Classification Gully number
S ¥ 14 Shallow gully 7
Xiaoyang Town Y135 Gully 10
o1 g4 #74 Shallow gully 5
Hongmei Town YIvE Gully 10
T 4 #74 Shallow gully 5
Hailong Town Y135 Gully 6
W % #34 Shallow gully 10
Shuangxing Town Y174 Gully 12
A ToUA #74 Shallow gully 5
Niuxinding Town 13 Gully 1
— 734 Shallow gully 17
Yizuoying Town Y175 Gully 5
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873.8 574.4
136.0 40. 80
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580.2 870.5
150.0 18.12

1.91
419.0 268.2
368.2 44.16

5.55
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Fig. 6 Relationship between gully density and slope length of slopeland in the study area

HRE 2% 8 A B TC MR R AE , SRR 0 T IR B
Yo R M K R, 28R, M S A
B X% S A OV A — A 5 A N A 18 £
PO RS E o 1.1 ~2.510 & 7 24, BR
/N B H At 2% 3T S8R R G 1) AR 9 R B B R B E

WAV
Gully density (km km™)

1 [l

y=-8.270x+14.59
R*=0.8301

Fb R BE s K 5 e 5 AR MO kK E B A KR
AHEME AR B R 0.83 (p<0.05), DL 4553
B, 98 L AE % 4E S B it g B M O RRAE 1Y IR 2
— WP P VA i R A R R B R R,

oD = N W A U
T

15 0.7 0.9

1.1 1.3 1.5 1.7

K55 kb Length-width

7 BRTE X B 1A AR 5 S OT K B LAY A R R

Fig. 7 Relationship between gully density and length — width ratio of a watershed in the study area

4 F

TEARMESE 6 A~ AL /N B, 1 ok 5 B2 35 7
JEAR M DL B A 4 A /N G 53 g 5 2 B TR
S0 VLTI TE X AR ok ) e Ji i o xR A BT R
U AR G E Y R R A B AN BRI
AR AT DU B AP A R 6 /Nt U 2L
R e B0 1 ] A B OC R T 9 Sk A AT SR
3B TH by 350 R ) A0 G, K PR AR i 4 B
ANREAS T8 73 4 B 36 R AR L TG, W32 58 0 iR 2%
RS N SR ST B A A S X Nl = 5 K S v R
4 R ol A R Y 3 R s TR, DU U A O T
TR I 4 J 0 SEE 5, X 3 BF 3t 1) 432 ol A8 5 B Ok )
XHBEAKEZHILGE R8T

AT T8 B e A o PR M AR 9 A
MR 50% Zc A, BT R A 1= b D S Bk i v

b A AT 220 i 2R o3, T H R R G R GIS P
B K 43 W 9, AE AE S X U0 18 R B 4R K 43
B X R IA I BRTEAR R AR IR B
TR G B IS b ] A A0 B 255 10 05 vk AR B T
AR AU L P B2 DX 3 3 3 L U0 ¥ /Y K i BUOIR, O
A A H A T R B R e D R A AT T — E R L
A AU 3 i A R b O YR A TR A 220

FH O 73 B 3 B, 38 88 R 3 S8 2R e K 98 T 5 0
AU A S B, R B A T R A M AR e i
T B e J ) Ei B W DR R 3 BT A 9 R A
B FEAR BRI, R e AN, Al S AN
/N UL SR 1) AR TR X I S ) R A 5 1 B
WL B3GR, S B b 7 AR AR A B I 8] 46 0 R h
S RESG I, MR AR Tk VA B R R T ko T e 4R A
JE > 8° N I8 AU B /N, 28 S M O A Ji PR i X
WOz 8° LA b SR Hy SEE T AR A K AR
it , T T K Rk R R T . SR T

http : //pedologica. issas. ac. cn



706

£l 51 %

FE 3L 500 m i, Vo) AR B 3R 0 R 3 T AR A e, X
STESEBR A AR R A5 N DR R R A
M AR SCHFFE , 18 LU R RE A8 S5 e 370 3 5 3 I i
SURFIE 280z — , 10 824 B2 B A 8 L A4 8 DA T ik
N A TE LG L (BRI, L RE A5 X B U B K
75 30 LK i B R 5 507 AR B

5 %5 i

EN IR L LN D SN s N S N
FHEE A W58 5 6 B8, 0025 IR T T B P Ml Y il R
JEBAR B sz R o B B 6 A A [R] 8 A /N I,
6 iR B R e v R DL B, B LAY o DI
WE AR B 61.03% , 12 il i (5 22 i
92.35% , H X 3 Bk b A= ol 42 IV e s B H VR A
VE VD38 5 2 8 1 i 99 3k O B B, Sk 3k BF b 7 ol
TURRAN A Z A0 . B B K RN 58 EL 2 52 i 35 B
1210 K T K Y A 5 I T, B S i A
PR S M R K. S UK b R R i B 0 A Rk
il 9k A b 7 ok PR o 8 R R K O 4K B 36 1
R IOE T A8 R R 24 R S K LR R B IR B R IR R
R HCA BB 20U 8 T 2 B R R Bl E B
b A 25 P B R R 2R 7 A 1 OB

S % T W

(1] E&d, . ARAUE 4 KR M KRR O B X2 4
B . E K R RR A, 2010, 9(5) : 7—10. Wang N
Z, Shen B. Development of gully erosion in Northeast China and
its effects on the national food security (In Chinese). Science of
Soil and Water Conservation, 2011, 9(5) : 7—10
AT, ARV, LR BT ARICE R L R i
BT ARl A R oAk . T A A 4, 2012, 23(4) .
903—909. Su Z L, Cui M, Fan H M. Optimization of shelter-

(2]

belt distribution for the gully erosion control of cultivated slope
land in rolling hill black soil region of Northeast China (In Chi-
Chinese Journal of Applied Ecology, 2012, 23 (4):
903—909

A, B RACR L X BB R R LRI . K
LREESE L, 2009, 23 (1) 7—11. Meng L Q, Li Y. The

nese) .

mechanism of gully development on sloping farmland in black soil
area, Northeast China (In Chinese). Journal of Soil and Water
Conservation, 2009, 23(1) . 7—I11

s, FBRF, WA, F . FHEEBOCRM A S K
WV ik & B SRR A RIS . K AR SEE AR, 2011, 31(6) :
89—94. Zhang J, Zheng F L, Wen L L, et al. Methodology of

[4]

dynamic monitoring gully erosion process using 3D laser scanning
(In Chinese). Bulletin of Soil and Water Conservation, 2011,
31(6): 89—94

[6]

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

WRI, EHR, FBE, 5. KICRB 8K XM LR
BT . K EARFEBF 5T, 2007, 14(6) : 328—334. Fan H
M, Wang T L, Cai Q G, et al. Gully erosion developing model
in the gentle hilly black soil regions in Northeast China (In Chi-
nese). Research of Soil and Water Conservation, 2007, 14(6) :
328—334

BN, BE/ANGE, TR, 5. ARALER b XKHOHE LR B R o
K AR RONE - K R REFBIFSE, 2009, 16(6) : 51—55. Li
G, Ban X F, Lei Z Y, et al. Benefit of soil and water conserva-
tion in the process of harnessing a sloping farmland in the black
soil region, Northeast China (In Chinese). Research of Soil and
Water Conservation, 2009, 16(6) : 51—55

XA, BEXS . KRR EXKTRAESREZ S, TEK
45, 2009 (1) 17—19. Liu X T, Yan B X. Soil erosion
and food security in black soil region, Northeast China (In Chi-
nese). Soil and Water Conservation of China, 2009(1) : 17—19
FH . WS 2R . B IR A R R,
2004 ; 4—5. Li Y. Gully erosion under global change (In Chi-
nese). Chengdu: Sichuan Science and Technology Press, 2004 ;
4—5

Poesen J, Nachtergaele J, Verstraeten G, et al. Gully erosion
and environmental change: Importance and research needs. Cate-
na, 2003, 50(2): 91—133

Oostwoud W D J, Bryan R. Gully-head erosion processes on a
semi-arid valley floor in Kenya: A case study into temporal varia-
tion and sediment budgeting. Earth Surface Processes and Land-
forms, 2001, 26(9): 911—933
Vandekerckhove L, Poesen J, Govers G. Medium-term gully
headcut retreat rates in Southeast Spain determined from aerial
photographs and ground measurements. Catena, 2003, 50(2):
329—352

Eric R, Rachid C, Lakhdar B. Gully erosion inAlgeria: Typolo-
gy, controlling factors and rehabilitation. Secheresse, 2000, 11
(4):317—326

Daisuke H, Kishor K K, Chandra S G. Soil erosion control meas-
ures on degraded sloping lands: A case study in Midlands of Ne-
pal. Aquatic Ecosystem Healthand Management, 2005, 8(3):
243—249

Marzolff I, Ries J B. Gully erosion monitoring in semi-arid land-
scapes. Zeitschrift fiir Geomorphologie, 2007, 51 (4 ).
405—425

ESCHR, SRRSC, AR, 4. RILB X 40 4R A R E)
SR E RN KRR FR, 2009, 23(5) : 51—55.
Wang W J, Zhang S W, Li Y, et al. Dynamics and effect factors
of gully in the black soil area of Northeast during the past 40
years (In Chinese ). Journal of Soil and Water Conservation,
2009, 23(5): 51—55

AN, KRB, RETT, . RICE R XINEmLE
HRAE . Hb IR A4, 2007, 62(11) ; 1166—1172. Hu G, Wu Y
Q, Liu B'Y, et al. The growth characteristics of gully erosion
over rolling hilly black soil area of Northeast China ( In Chi-

nese). Acta Geographica Sinica, 2007, 62(11) . 1166—1172
FICH, SR SC, RBAREE . AL T A DX Dl BUIR R SR

http : //pedologica. issas. ac. cn



4 14

VRIS A%« ARG T e DX 3 ok 22 Ji AR K 52 ol DR 3R 20

707

[19]

[20]

[21]

[22]

[23]

Abstract

R G & . ARL TR 2R, 2011, 27 (10) : 192—198.
Wang W J, Zhang S W, Deng R X. Gully status and relationship
with landscape pattern in black soil area of Northeast China ( In
Chinese ). Transactions of the CSAE, 2011, 27(10) ; 192—198
JEA AR, SRRSO, AT SOREAR AR X AR (A R S 2
523 (A4 R 3 A . M ERRL#, 2007, 27(2) : 193—199. Yan
Y C, Zhang S W, Yue S P. Classification of erosion gullies by
remote sensing and spatial pattern analysis in black soil region of
eastern Kebai (In Chinese). Scientia Geographica Sinica, 2007,
27(2): 193—199

JETCEE, BN, RAEN, AL EUK L. duat: Bl
Wik, 2004 146, Tang K L, Shi L R, Shi D M, et al. Soil
and water conservation of China (In Chinese). Beijing: Science
Press, 2004 ; 146

Hudson N. Soil conservation. USA: lowa State University Press,
1995 165

WA RACE L XL R B A s . deat:
[ A4 M B2 B BF 58 42 Bg , 2009. Meng L Q. Study on dynamics
of gully erosion and its controlling in the black soil region, North-
east China (In Chinese). Beijing: Graduate School of Chinese
Academy of Agricultural Sciences, 2009

AR N RIE AN R . rp A RS A DK AT Al A e 2R
F XK A3 2 455 BT VA BOR BR #E (SL 446 - 2009) . Jbat:
[E] 7K F1) 7K B, H RREL , 2009 ; 6. Ministry of Water Resources of P
R C. National water conservancy industry standards of P R C.
Techniques standard for comprehensive control of soil erosion in
the black soil region (SL 446 —2009) (In Chinese). Beijing:
China Water Power Press, 2009: 6

TEG, KR . RN RMAESEE . JLaiii
Kegad . A ARBESAML, 2003, 39(5): 701—705. Yu Z T,
Wu Y Q. Causes and damages of gully erosion in black land (In

[24]

[25]

[26]

[27]

[28]

Chinese). Journal of Beijing Normal University: Natural Science
Edition, 2003, 39(5) . 701—705

EN A, KA SO, . 3T 40 a B A R XV (R i 2 2
Afh . gl TR 4R, 2010, 26(2) : 109—115. Yan Y C,
Zhang S W, Yue S P. Dynamic change of hill slope and gully
erosion in typical area of black soil region during the past 40 years
(In Chinese ) . Transaction of the CSAE, 2010, 26 (2):
109—115

EOl A, R SC, EAF . BT Corona Fil Spot FEAR L 40
AR R X R i B A A . BB, 2006, 28 (6) -
154—160. Yan Y C, Zhang S W, Yue S P. Application of Co-
rona and Spot imagery on erosion gully research in typical black
soil regions of Northeast China (In Chinese ). Resources Sci-
ence, 2006, 28(6) : 154—160

2R, R0, BRE . RICMEE & X AR M 5 Y
BWRZEBIW AR . LESEY, 2012, 1(3):
148—154. Li ¥, Zhang S W, Li T Q. The spatial distribution
relations between erosion gully and terrain factors in the South of
typical black soil zone in Northeast China (In Chinese). Soil and
Crop, 2012, 1(3) . 148—154

ZEHRHE . BT GIS (1 S A R+ X i b B 2 B 52 e (R - 43
Mr. KF . HMHRKFEHBRBL %68, 2010, Li L L. An analysis
of gully erosion dynamics and its affecting factors in a typical
black soil area based on GIS (In Chinese). Changchun: College
of Earth Science, Jilin University, 2010

BRE . ARACR L X R R SR . KE: P EE
BRI S R A A BEFRT, 2012, LiT Q. A case study
and module simulation of gully erosion in black soil region (1In
Chinese) . Changchun: Northeast Institute of Geography and

Agroecology, Chinese Academy of Sciences, 2012

DEVELOPMENT OF GULLY EROSION AND ITS INFLUENCING FACTORS
IN HILLY REGIONS OF NORTHEAST CHINA

Xu Xiaohong'’

. 1,2
Sui Yuanyuan

Zhang Yu'

Ou Yang® Luo Lili’ Li Yang'

(1 Soil and Water Conservation Research Institute of Jilin Province, Changchun 130033, China)

(2 Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, China)
(3 Meihekou Soil Conservation Station, Meihekou, Jilin 135000, China)

Six field investigation sites in Meihekou City, Jilin Province, which were also covered by the first national

water conservancy survey of China for water erosion survey, were chosen as typical research sites in the study on develop-

ment of gully erosion and its influencing factors in hilly regions with cultivated slope land in Northeast China, using field

investigations coupled with geographical information technology ( GIS). As results show, (1) in the six investigation

units, 142.9 hm”® in total area, 93 erosion gullies were found, making up 5 476 m in length, 3. 83 km km " in gully den-

sity and 4 575 m’ in gross erosion, and accounting for 61. 03% of the total valleys in length and 92.35% of the gross ero-

sion of the region; (2) gully erosion was quite severe in the study region, of which Xiaoyang Township, Hongmei Town,

Shuangxing Township and Yizuoying Town fell into the category of “Severe” in gully erosion intensity, with gully density

reaching 7. 12, 4. 63, 5.55 and 4. 25 km km " respectively, Niuxinding Town and Hailong Town was sorted into the cate-
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gory of “Strong” and “Moderate” , respectively; (3) slope gradient was a critical factor of the development of gully ero-
sion in cultivated slope land and in significant linear relationship with gully density with correlation coefficient being 0. 71
(p <0.05). The greatest gully density appeared on a slope with gradient >8°; (4) with a slope extending on and on,
gully density increased first and then gradually decreased, that is, peaking when a slope varied in the range of 200 ~299
m in length, and declining gradually when a slope was longer than 500 m; (5) gully density was quite closely related to
the length / width ratio, with correlation coefficient being 0. 83 (p <0.05) and it decreased with the length / width ratio
increasing.

Key words Low mountain hilly region of Northeast China; Slope land; Erosion gully; Gully density
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