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New Opinions on Several Theoretical Issues in Researches of Soil Erosion in China

Zhang Xinbao
(Chengdu Institute o f Mountain Hazards and Environment , Chinese

Academy of Sciences and Ministry of Water Resources, Chengdu, Sichuan 610041, China)

Abstract: [ Objective ] The causes of soil erosion in various regions in China were discussed in order to provide
theoretical basis for researches on soil and water conservation, and to enlighten young researchers in the
academic research. [ Methods| According to a large number of field investigations and academic exchanges,
using information from various sources, the issues in soil and water conservation were analyzed mainly from
the view of geology. [Results | Brief description of new opinions on five soil erosion issues; the relationship
between the feldspathic sandstone in the contiguous area of Shanxi Province-Shaanxi Province-Inner Mongolia
and the oil and gas fields and the uranium deposits in the Ordos Platform; preferential flow and its effects on
the gully formation and groundwater recharge in the tableland of Loess Plateau; collapsed gully erosion and
its control in South China; influences of the underlying mild clay on erosion of the black soil in Northeast
China; and soil leaking on karst slops in Southwest China. [ Conclusion] The science of soil and water
conservation is an applied subject closely combined with practices, and should firstly serve for the needs of
national ecological civilization construction. Researchers should be good at discovering problems, dare to
doubt authorities, and solve the problems with comprehensive and multidisciplinary knowledge. Only in this
way can we ensure that our scientific researches continues to progress in the right direction.

Keywords: soil erosion issues; feldspathic sandstone; gullies in Loess Plateau; black soil erosion; Karst soil leaking

Y %5 B #9:2019-10-09 & H#.2019-11-16

BERNTE : H 5 A RBFF 5L 400 H U0 AR W B AR A 210 Phe 85 B — 22 A BB 7 (41873025)

E—1EE RS T (1946, B QQUE) L ILIH A BULT A, BFoe 6, R S0, S50 E b KRR M2 5wl F0 . 8N FK £ G FE
Hb I E BT



56 M

HRAR < T [ UK e P SR AT 5 T A T B Il A AT L A 303

AR AR 58 S X o 3 e S 0 4 XAl D
B v SR s AR R A B AR b SR AR el RN Y e
R B H AR AR B R AT T R L 4 AR
54T PG BT T % F K 23 R w5
AT BEE ) — B A R . AR SCER A5 M T2 A
JEEXTAT DG K A3 2K TR) R HEAT 43 BT . BORE A G ] 8 R
AR LhsR#AL 51, S 8 i 10 K 4 R 55 08 5 42 43t
PO A4, R 5 AR 2 8 SR 2= AR 5 0 S R Ok
1 RTEPESEZEX M s 55K 2

Wi & W ARVER D™ 5800 5% & ] 8

BHEAD 5 4 43 A T B S5 12 9 1l IX LA 21 2 R
Ry F 0, FEE R OB Eb A B AR [ 2
WEAHA BAFE R . "B R K ZAMALER
B, I TIZER A A R AL S & A K
B, % XCE S RO A 5R 2 SR A R AR ol e R
UM X I, AR e A R R R 56,
B EEH R R A5 2 222, P& KR8 i
FK R Z 57 MR B AE " L 10 2 7R B
PRI A B IR 25 2 VDR ] JE 285 R 2 i e o 45 4
SRIEAE K £ RIFA T EH, RNFEF L AL
ORI H (e B b DX 25 SO s R i R
Tl U S I K s 2 RN, R K
B TR A i B AL A0 25 VD R R S 45 R 22 1 i
PR BRI S P it IG5 (Rl i TR Bt A0 R A

2016 47 9 JT v Je e AL 5 B ATGE 4 T N S
AR KIS 2l A RIRZ 3 K. 1z iR AR
4l B TE 15 0 R 22 0 4 i P ol SR RS A O TR
PEHT L ) 0 H R ) A A RS A GO B R R AR —
P UTRUT R TE Sl 7 5 s A6 5 B 52 2 98 X4 o F
C AR A A BB A s, 55 H s
S S B v 5 o ELAR D S 0 VDR8] e 45 ) o 1Y)
PR 3 2 IR 31X 1T RE 2 At D 5 v ok a] 4% A 2%
fi] &35 A AR AR AR SR

ZIE AN R T — 830 B R T 6T
“HERDE TR EGR . R EA RIS R T
HRRIZ MR & AT, U B R R &
174 B HSR OIS 1) T BIE R . A R A R A T
FIBEL G 5 b 2 rh R AR S b s B I i 0% YA G,
ARSI TR M 380 P AR, 224580 itk MR A 21 2
I, 3 5 Fe' (43 J5 R I, Az i mT i Pk 9 i 2
IS AN LR 5O N TEAW =¥ 3L A= DR R LT A S P2y
[ B ALV A T 2 A V0 O ) 1% i T2 8 e &5 ) T 5 3
LT 5 B B AIG  TE BURIL D . RAR AR B A T 4
AT A ZR 1 8 AL DL AT S O Bl R T A R 1 3R

B BT B R R

SRR 22 3 4 M g g AR v o B MR 1) PG 2 16T R B
(L | I SR AT U e 2 G- e - o
JE AR RIS I 10 . SR 2230 2 G il R il
g T2 oA T AR AU )R DA H B 3k T — ik
W —EREVRDSE 0A R B0 T 3l FH A T 4 Y R R
ST A A L R O R R G r A A T A
AR AT R 1) 2R SR AR A 0 il 4 o)
A T AR S T . P B AR AR T B R Al LR
o X5 P YL A A BT R R SRR 2 M 4 1)
EARTF L RATR R B A ) 20 fi. 3
D e o3 A DXCRE A A 3 3 IR R A A B
Yoo W TR EOR B I B s AR T
ARHE . &0 & THM)Z WA E DA .

2 RTG53 L B e T
Y DX Hl R TR G & 1]t

2016 4 8 A .30 T 78 Bl 4 K BT A JF 1
PEEFISIREERE LS, KRERFE#EE
HR AR A T — 5K PPT A9 B - o + 3 155 B 9 0]
(108 4 1 i . R P A R, XA
Z5E TR IR, %R (preferential flow) “4§
FIEAEREA AW A L2 AN ARK A R T G it
ML, FOE D R R P s R G
Bh o 2 i T A S 30 A K o A 5 A AN TR ST
ZIH H 5 o v SR e & R AR R L TN K 4y A
PRSETMIE X T B H I T AS L I E &K
BN o e T G RS A MWV A 1R RGBT R R
R I A . T A 2R el Sk T BB AEAE
B4 7C . 38 1T BB & A 45 38 {7 ik (pipe erosion) , IX 26 3]
LUERHMBITUER . RSN T SENEINER . H
BRI R DR BT — B & T — e P A% I B 7
L, ALK RWEREZF L amiRE T
T B SE— E  whe R RE  JRAE EEANEAT
TR AR T L R EFHNINT . UK
(A 5% 22 B 4 5 1802 i 9 B O R IS i S A
w AR A, R ROK AR T AB, —
WA R ARSI . B YRR 5 A & 4t T
Taf 0N« T BT AR IF R T 5K 4 DL SR RE 5
N AB BT (E D,

20 22 90 A R . ZEE A 5 THe 5
JE A HE /K 4 ) BB 338 35 DX K A B 5 3 I L B K
AB IR EE R AT RE L LK, 3 98 XL L E K
TR R KA1 AR T A . D& T 8¢ P S Ui i B A
P TR AE S T B L IE X R K BRI . R X AR



304 7K R 4

539 &

A3 P T S0 A e T Y B K T OB g
KE T EHOR L e i i 7 A B T 8% . 8 2l
b 2 R R SR (55) i3 K 2 7K 43 1) gl 22 g v e
(3 5 A [ N TR T T N O
U o 5% DX AR 3 FR AL R I DX MR K PR AR 45 X

Bl St ERNEEAOGEEETE
ZBH A CGREETET 20051D

2019 4F 4 ARSI 1 # A 1 Y R E0E BT
PRI E 5 L p) TREEOR A B4 18 3k A
SR B 7 CY AR FRFEIRD o 20 2% 52 14 ) ik — ZoA ]
TARSEIAAFTE . 25 M 00 8198 PR 36 B AR A
28 15 it B A A ST B LB A O i —
O —I—IMA B TR &R . Y5 ok B 95
TATAR AL T 940 5 35 320 06 FH A Bl 1 A8 0 A 18 MR 7 5 05 i
FHRFE A IR AR 5 A (38D — 107 1t 1k 7K AT >R 7
I W D B R 2 (8] A 25 R A 5 T )
IR B s 45 D7 U K B 1k 98 4 B U RRUE A 0
00 g 14— A T AR AR RS O B Lk AR O
DL 77 Al i B /e T A .

3 KT AETHE M X i <) 452 ol [

A SRR A e R B AR R A K B X
DL () — o b o ¢ 5, pl 17 RN TR 0 b i A
N 22 538 09 30 B 2k R R il & & 0 BL B A R A
B & A S AR AR BB ME LUE IR . A AR AR
RAT H A A A 8 A3 b . 2005 4F 3R A = G VL
VOB A AR K R R A B IR A T —
SERR G . 32 19831986 4ETE ¥ P == A 5¢ - i W Al &
S — 5 FH #8 % 85+ (overconsolidated clay) B
WL R 20 28 50 AEARRE ER 2R - A B B R R
(A SCEE R K AR T AR B A KUK Bk
PUER AL 0 385 1 OB B 30 3 R A2 1Y 25 A XUAE I ik
PLBEHR ) — 3¢ % S0 E B S A TR

o U ST B R A AR R A S R A A
AR TP 1800 e %% 2 o 7 R I 0% 2R I By
SABESRAET AL R AR B B0 7 B 1 A B A X
Vb ERRIE A SR . TR URLREL ] L B 1
L RS AR RS R, R A K. AR T AR
bW T R )RR KU S ORL[] Y FL B AS fE
H H &7 R 2 T R IR S AR K N ). — BOXUE
SC Y B vp I U  BE ST 3 3 XU 5E A 5 BN TR
JH 1N 3 E S B AR AR AR B B A

20194E 8 AL, R BIL A g E . T
A TSRS E B AR MR L AR B RO
BB RN AR O B HEAT T B 5%, a2 SR 3T
RO ] T2 R 2 5 M 18] 1 S R, X AR R A T
E— IR,

(1) AAR I Lo H80 a BHE &R R R
e & A= E - v I NS IR ] = LB R
) 3 3 8 43 8 AN W b AR B8 R ol A TG O B —
ol AR PR AR b 550, PR 22 0 B . BB R SR < A
I b DX KA B B 2 ik % R 2 1 AR
2 FSCIR 3 i 7 Sk 43 AN W b 9 358 R I ol
FHTE B — b AR R A Dl 3. b SO ol T 44k
P4 B ik R 2% R (1 2)

B2 JIHEREALENHERCGKHEZEET 201909

(2) AR Y REAl . B A B R KR A5
Gy WAL 47 1) 25 55 A iR IR AR 52 . 7 R R B Y
Ao AE B e 52 AR 52 Ty TR 200 e DAL
TR QWAL IK % 70 1R O &% BRRE B X
AR R b )2 s @BERIR KA SR Ca A58 2 IR
JEEV LR WK RT 2 em (98K A1, 3B K PR
22) . TR MELLIE o S RS R A
TERJE AABET8 s im0 58 B EE JRE T =
W DAL E =2 e B85 A7 5 PRI 70 T8 R oh BR B LR D
220, BVEL L AR SRS,



56 M

HRAR < T [ UK e P SR AT 5 T A T B Il A AT L A 305

Tyt [ T AR i B A T JRE TR KA e HE LR
F A I T b R

) PLSei- S IR T . R L REK
PEM 22 A2 KB A AL R UL e i e A A%,
AL L R PI O XA 2 K T % 00 = AR AT
AT WA s BEAR BT S5 B8, B TR R B . KA R
BRIV R b S BRI Z A i B Al e
PEM G B . AEYIAR R 2 08 R R 2B T RE R
b AROE eI R B E . SRR D AR R B
IR AT 10 m 3 BRI ) s o
I A CRRY Fof ) g R AR 2 J2 AU 5 A A A 0 3 vl g
[ R 30 LR A B M X 2 A B R T 2 —

(4) B4R EE . 20 22 50 44 s 8 B 45 A 76 5
SEREA N BIR PR g SE A B L AR A BRI L
(] ) () 3 A A R R R T B
AL ER AN IR S 7 25 5 BUAE ) 28 5% R S K- B A
o RE e IR BY A B o 1] SR T S i B 5 O 9 B
Ao SR B HEATIA B, R R A B R R AR 52 A AR
A PR B0 T A R 9 I A TR A A
EH WX ] BE S ARG AL N7 B AR KL Bk Dok
Gr NG AR E A T

4 ST ZRACHLIX M 1R AR ol 1] el

ARG R 4R ik 2 [ P9 AT AR SR K R B 5T A A
S P ER T 2019 4R 10 A 810 HS
5T B VTR WA R 1L L R R ks R,
1 2 BRI SCHR DA R SR S 58 PR A TR AR
U2 R s AR, (D BETRAELW
P T B {2 ik A A R R (IR IR R IR T
+ AP R A e Bk 2D B £ R AR AR R
BKZ. () HTARBKENFLE, BB R E
H R0 A AR Dl iR 20 (b AR ol AR ) A
JEH, Jb3E—Se M+ R AR UK B A . 0 K R A X st
RAMEMAMARILE L ®REL, (3) RILBLFEN
A3 AE I 4 SRS KRB KE
A6 ABWERMSHEMBE AL 78 AWNEE
H R AR T 5 B AR AR A R B K R K,
(4) Bl S5 R A 58 W A 2B 0 ) 92 )2 |l K A3
RE B2 30T Hh 3% L Wl T4 D 2 2 R FL UK R D (B R 1)
(5) R, ORWM KN TR+ FRIE
Bt )E R KEZ/NT 0.5 m; QUIHR.
JEN TR/ W+ Z R FIRE 1~2 m i,
TR IR LT : Ol WK S B +/ W
FLEREREERT 1~2 m G RBEREE, .
WA . (6) RuAn AR, Q%W . PR

AR AL i BRI 5 BT AL 3 0 VA CIREAED + RE FR AT R 5T
SO P BT X TR R R E R E T K AL Y
e oA R 5 L R s O VDA R L T ARl 4T R
TE T 8 R FF FEBUAY A A PR it L A BTl 7] A B
R A S AU R VA A AR Al AR A B AHEHERE 1 Y
VIah SR 0T 5T A BRSO TIK £ AR
B2 5 e 14 34 2 Ik 7 22 1P 3 B e 2 i Y
QAL /NIREE G R PR A VAL B
B8 TR AR U, By (R AR W TC i VA . e B
65 TR S 7K 85 2 W A2 D0 HIE B 38 1T L 5 B 1 b b e
IO 4 3 S B K T VA B AR A 2. YA E R LA
S EE I RE AT H7 0 B T A 4% 1) 22 I BRI L O o
TR T W S22 00 3005 34 38 1) T 2836 BRIl 0 WK R
R . T M A LT 5 3 2 4 1) DR Y il I 2
5 B e DR PH T A K Bl A [ 9 AR IR Y —
B —% Q) — I — IR B TR R

S OQ TV Fe bl DX 30 e e b - B 1 b

Flm 2k

2006 4F 11 .S 5H L TR WIH—5t i —
AR — 2. fE R B 5 PR 5 Sk b FRTE
B[R T AR B e KA 5 ) T AY S 5 KA —
93 A —— b S A 7 A A L B R o KR e R T
JE R AR AR . TR TE R T A B R
AT AN KB A 0 o 2 T D' T 0 B I 30 2% 5 3t T 1) A1 K
AR RS AN R a0 K FRAT X i gl B 42 ik
3 7R IE . HOR T R . RS . B8 T P E R
=7 e iy Bk A 2 9F 52 I B 5 Tk R 5 XU 7 ) - 3001 T
IREANZL R AR AR H 2o o R i AT
SR FILL R A A B TR AR A R R
IR MEH (B 3) . Mg + 5 im b 3 £ A g U A,
UL AR IR A B T A

B3 ZMNEFEMEBAZERALETELIREL
T EFHERGKEEET 200611)



306 7k - B F e AR

%39 &

KA AP R R A Hh Kb s + 57
AL AT 8 E AR 3R A TR 4, 1 R
T HLA AT LR T H e e KAk e s+ R A R
FARMDGHE BLGE . +F R 5 22 M 1L 24 7 bl i
B, A i P A LB B A DL
HER NN v A ) A s A SR AN I 53 . B o NG 1
AR A T ik 7 A LB A e R L R AT s A b
BLECA AR, + A A R EOLH R AR
W A A RS R . KIH BR I A A AR
S P Tk RITI l P AE T A R TDRLRE . 4K A R
fb5e & B iR KALIE B i) 25 2o o IR Bl KK
G EFAET Y, A 0 BE B Dl L B RN - 1 0 v B
G, DR e XA 5 350 1T S A e O

- S LS 0 ke B o R B T O T
I - MR B SE AR B L SR Tl 0T AR
b 1) = R IR TUF- 4 Shy LT 114 300 7K 432 Tl v 07 4 35 b
(1) - 3 R 2 Ak~ V5 ol L 43 ik R K AR el B o 1
AL TR T AN Mot R L A M T R Al
IR 56 A I Ll b, T DU AR Sl — A A3 0L R A
SO T VA A R R Ok Bl SE AR R R R
— RN EE AL 0 L7 N 8 e T T
I FudE AR Ak 2E i b R AR T AR 0R0OB L B R LR
T A Hi R AT b A A i a0 L ek
BT L DR S R AR R R B R F 0. 05, i
fIRF 0.4~0. 6 AR BRAR T R A, AR 96 6 1k [ 1 28 Uk
FBE (0. 8) BYRR A FRATTIF R T H R 3H [ 42 /K i
+E K TR 5 L K HE K RCR AR 4F
2010 4774 g Hb X & AR K5, F AR 05T 61 A 3R 3L ]
BST O T D TR R A T b DX T R R
JK el 8 L I RS 0] B SR LR .

i 3T R B b R U S B R B A5 B T A
ARFRFA AN, “+ =R TERR B
4 AR A AR IR B IR AE T L 356 R U R B Ry
FERF T, AR X — R PUR R A G
FI A7 B AL Hb X JE 2 TR AR A B, S8 — S b
XAFEMBHBAT AR E., WamE Tzl
VSR M S SRR UIK 2y AR =S RIS N /A NI R X
Py B B BUREE 0 T A KA R )E
ZEBR T PR B3 ) o B K ™ It AR 56 3t i) 7 =X o
HW LA RIE TS, S0UEEE 4270 maiE .8
KT R W A TR0 AE XG5 R 7K 53 9
Ao TRAh R AL R IR XS L BB R E
E A E K 43 1) T 78 &L W0 TR A BE % R 1 K
g3. 2019 4F 9 H L3RI 45 2 s kol = i IR 3 JF T

DA b B8 B e A TS SE— A 10 /47T 3 AR H R
LA

6 &

K AR A R TR0 S SR e A B R
DI A= e i 1 22 Bk oK A DR 5 BIF 5T R E e
e 55 1 2 A 25 SO i e 5 5K iz 22 24 BHR 1R
PEATHIESE . [F] 2 T T B A AR B8 W L 5 T
PR B BT RS B TIRR. XA AR
UEF AT A 2 AR5 1 3 TE B 19 05 1) AN W 2

L 2 % x & |

(1] TEE R, @A, % MDA 4346 A e 5 25 A
XA 43T ], i E K E AR FEREA:,2007,5(1) : 14-18.

(2] JE SO PRk 5% B i Jet il DX 98 422 ol DX 3 5 F B HE
TR EAR LM, st b R R R, 1991,

(3] Tha . SRR 2 0 4 dth AR Ak A0 it <30 104 ik B JHE b B 30
BE[ D] P44 iR, 2007.

[4] Britto A M, Kusakabet O. Stability of unsupportted
axisymmetric exavations in soft clay[J]. Geotechnique,
1982.,32(30) :261-270.

(5] 5K 5. A3 3L 3 R AR 2 a0 AL I ik DL B PR LT .
K £ 4255, 2005(7) :10-11.

(6] SRAEH. RILHHK £ O AFLMI BB R TL L, 2014,

L7] XA ph. 22k 00 B T i 1 12 ol o 350 B LT 5 R Je [T . 3b
HRLE R, 2018,37(3) :342-351.

(8] REV-A=. v [l B J 1358 Fr B DX i £ ol ik A [ 230 A0F 5% &3¢
LT W # K £ OR 5, 2016,28(4) : 28-32.

(9] BefRoK. 48 248 8 bd 12 1k 5 30 B R LT . il s
##,2003,21(6) :675-680.

(100 SRfE. FIN T A6 K A XA 52 T2 M B AT 52 B 3 1 o3
[J]. LA B4R . 1994.2(4) :43-52,

(110 AW, gRo 5 2 0. AL B 1 X+ 4R il B 5% 3 e
170, K H A FEBFSE, 2007, 14(5) £ 29-34.

[12]  XVSETT. A @ 2% Y 5, A0 2 b DOR MK it 26
KRG LR AR TR LT DL b Rk 4 £R 35 B 27, 2008, 6
(1).1-8.

[13] Hu Gang, Wu Yongqiu. Liu Baoyuan, et al. The
characteristics of gully erosion over rolling hilly black
soil areas of Northeast China[J]. J. Geogr. Sci. 2009,
19:309-320.

[14] HWEZ. KA B + X 3 m— TR + 58 vk i
FE K5 B AT S (D], Be v 6 vt R bk Fl 4%
K2£,2018.

[15] SR, EHA R, 5. BRI EL A XA 572 iy 1 1
SRS A S £ TR L)) b ek 5 R R,
2007,35(3) :202-206.

[16]  #RAF 5. PRog o 2 RHOF B3 DML i # - P01 B4 Hh R
#,2017.



