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Characteristics of Soil Loss in Abandoned Dreg Field of Production and

Construction Project in Lintao County

—Taking Xiaojiahe Hydropower Station [ Project as an Example

WANG Dawei', WANG Li', WANG Xiaoping®, QU Furong®
(1. College of Forestry, Gansu Agricultural University , Lanzhou, Gansu 730070, China;

2. Dingxi Institute of Soil and Water Conservation . Dingxi, Gansu 743000, China)

Abstract: [ Objective] The research studied the characteristics of soil and water loss on slopping land of aban-
doned dreg field of hydropower production and construction projects, which was expected to help us to har-
ness comprehensively the loss of soil and water in loess hilly region. [ Methods] The experiment was conduc-
ted in 2013 and the corresponding precipitation data were collected in the same year in Linzhao County,
Dingxi City of Gansu Province. The loss characteristics of soil and water were demonstrated in runoff plots at
Xiaojiahe Hydropower Station [[ project with different treatments. [Results] (1) In 2013, Lintao County
had a normal precipitation of 580. 2 mm. (2) The product of precipitation and mean rainfall density can be
well fitted with the amount of soil erosion with a coefficient greater than 0. 85. (3) Different vegetation pat-
tern could affect soil and water loss of abandoned dreg field. The mixed pattern of Pinus tabuli formis and al-
falfa effectively reduced the soil erosion and runoff. (4) The initial soil moisture of topsoil had a significant
impact on soil and water loss, and the initial subsoil moisture had no significant influence on them. [ Conclusion |
Soil loss of abandoned dreg field of hydropower production and construction projects were influenced by the
product of precipitation and rainfall times, vegetation pattern and initial soil moisture status of topsoil.

Keywords: production and construction project; abandoned dreg field; soil loss; initial soil moisture

Wi EH.2015-09-13 f&E HH:2015-10-26

FENTLE « H N4 B SR 5 v T R B H K i AR WFSE” (2010GS03890)

E—EEF LI A987—) A (PR L E A MM T BB AT 5 A AP 07 1 K £ R FF . E-mail : dawei_wz@163. com,

BIRAEE  £372.(1963—) B QU Hl A H AT A M4, B R, 32 8N Sk 2 3 R AL R 5 77 M I BF 5 . E-mail: wangli@gsau.

edu. cn,



52 7k A B 3 e A

%36 &

UTAF R Bl [ 58 28 U B9 O W 42 R L R i) 2 7 T
RIT 4 W 64 S PG b 3l DX #5817 R Y S Atk
Jith » HH BT R A P AR B H L R LA Ok TR R
BEla) i, flin A K R 28 A e T E L i B
XA B R A T E R K R R G MR
PRI E L S S AR S K IR e Y X
WYL BT B A RE A A i H S
PEATWRTE . B0 it /N e 552 8 28 8 0 B AN T 5
b3 L R R R BEAT ST, K LR L LR By 4 A
it B A WA It 255 BT IR 5 b R W S O - 4
Vi 2R At SO 5 ] PLAES X T 90 A 1 T g 3 A B 5
Yyt AT R AR MR I 0 9 - e BRAE 40776 A7 9 3 8 2%
PETR Bl HE AR A ) 4 38 4R ok ik B0 52 i AR O SR R A
B, 7K A I 2R A 2 R A 5 B A A AR
5y W T b HE U S e g R - 4 T R R AR AL TR
AW EA N ER RS HWI R FEE DKL
UL 2R S A ] S ASE L 7K e DR AR 8 it A L K i Ok K
SRR I I TR R B Rl I8 U /A 3 o o 7R R 21
ZH G TR HL s AR P BT H BT AR A
Bt B A e B DX A 7l B I S 3 b i R
MEBFFE R A o T 0 AT HOM 2 E 7 1 il Uk B
F S K ol ) TR A B S S K A ) R
SRR DL HEAT WS AR AS [F] B TR 45 1 B 4P 1 e - 0
KA SR R MRl 1 a g
X K AR T A 5 188 3 b SR 2R R AR B0 O b L A
BEATORSE O b e XA 7 R H K R R B
16 B A RE 2 A BE HCHE

1 R IXHES

TR XA T I kB 3l i 8 L A A 28 L Oy IR 2 1
T X, ZAESFER 7.0 C L M e i Ui 34,6 C
W i e A — 29. 6 CL e R IREE 14 em, fe K
WA 82 em, AFE /KN 565. 2 mm, AFZE KN
1 259. 3 mm,4F H %L 2 437. 9 h, & R XGE 15 m/s,

JaR ¥ - P e VA R DU R X A= 2R A K T AR ik R X
JiRh, LK Ry . WA 5—9 H . BFEW
FEAE P — I ], 2 0 KR B R . 2 2 R
FNHE 487. 23 mm, Z/K SR g T 2R I, T H X
YU B PR AT 20 A R 2 R A AT A RTINS I o A A
DA V0Bl h 32 0 v i o i HE N AR BN LR
KGN F A FAEM A AR LS MR,
B2R ok VK 3 (Agropyron cristatum) | 3% 5%
¥ (Achnatherum splendensi ). B B T5 (Medicago
falcata) FI T EH 5 (Medicago sativa ), HEREFRD LA
Mo T 25 K — AR AR AR O A UK BT3P (Stipa Ba-
icalensis) %8 (Artemisia frigida) . d B & (Thymus
mongolicus) ., FEAEFEFE AR R (Chloris virga-
ta) AL B 18 (Medicago falcata) B PL B (Thermopsis
lupinoides) %5 AHWAE 5 B 50 0547

M G K Lty 2 0 R Wk T I Y — S A R H
LT PG T W Pk B 487 T B SR B A Wk A R
K I 51K I K 77 2 7K 1B AR 1 K 7K A il 1
R K A PRI AL B 7K B 76 Wk AT i ZZ ) 13l 100 m
AR, Bl T I K R 45 m® /s, UK
3k 3.8 m, Ak 4 AR AHLA RPLA R 1450 kW,
ARV LA FEAE S P AL L S TRk e R R R
W2y 0.6 km FIHL 3G B7 N 1.1 km, 245 % 7] 18 i
b AL T T A U I 5 R A P T [ Pk . i A M
TIOR8 1 AT AT T L S 3 By 4 T SR
HEAR XS S B . B HE 27 SR AR 4,
PFHENMNTRE T L1 km &b, FERIFEEE N
I h e R sl AR A AL . S AT
AKHLSE T B R 2 0. 16 km &b, B Al 4 4, 35 +
T T M AR M T S 3 K 2 0 40 m, FEZ Dl 240 m,
BVHIFR N 0,93 hm?, 535 B 29 5y 40 050 m’® 35k 37 ik
AT P AL B, 3 B2 15°, I B Pl BE E AT B 4, 4
T 35 b TET AR R 2. 4 o, BT L AT OR [R] N AR
PRS2 A B, AN [] A 8 24 R EL R ST Ml SR PR LR 1

F1 FREHREBIBEH

A7 Hi 2 A e B/ a 7/ m? H = L
T H (PAD) 6 5% 10 MR AR B, UK R AR A AN R SR 50
LA 15 (PA2) 6 5X10 R A% GERHAE O 3 A48 A7 4 1 4 78 55 BE 90 %%
W (PA3) 6 10X 10 MRS 5 a AT EE 60 % AR F LML TE 35 B 2026
A (PAD) 6 10X 10 MUK 5 a BRI E 50 % AR BB 35 30%
Y+ 4L H TE (PAS) 6 1010 MRS 5 a AT HE 55 % AT 206 B 76 B 55 80 %0
AR+ 2L H A& (PAG) 6 10X 10 MEE R 5 a BB 5000 M T SIEH TS 3 5 85%




%4l

FR Ak B A 7 B S i 3 - MR R R AE 53

2 W5k
2.1 &t
6 MabH, KA I — DTN X, BN
XASEC A T A it it E 8 H 0 =00 ok BT A R
W, I IC SRR & AR A B AN (], RS /N IR R
#Rise VI AR T A AR DA 3 AR A AU L AR A AT R
b PR TR A . DA e U TR A AR R R T
AN LT SRy e BN X AR i R O AT N X
WS, H P e M (waste land ) VBRIEETEWE AN 5 m
X 10 m, ¥l (Hippophae rhamnoides) JIHFS (Pinus
tabuliformis) PP+ LI EfE I+ B E RN
10 mX10 m,
2.2 MEMBSAE
2.2.1 M@yl FEWOWI EZCRH AEW T
S GE 5% 2013 4 5—9 H 1Y F& RN 2 1R WO 528 )32
2.2.2 EEEHEMNETFF OREBBEIRED
TEOLT XF 4 3 4= ol £ AR Ik o E AT 0 o L AR 7 O
U6 5 B A PR 5 min I fE — AR I B AR AR
24 h, Z G bR KT KER Sy IR A0S ug 15 2 e v . 4t T
8 h JG AR EE I AR AR e U i
B rEA G BB 5 min 78 5 AR R AR B Bk oR
K B (mD  [A] BFR AR G KA 500 ml, i 38 /5
PP E RO & & D R R
Rl (kg/hm?) =¥ K &5 (mD X
R IR YD &8 (g/mD X107 /(2X 107 )
By (m’ /hm?) = (7K B (mD — 20l () /
Wem BRI X100 /(2X107 ")
2.2.3 EEAKREIMNEFFF  PEETRERIWMRIF
s 22003 R R A R RN R A K A 1 AT O A B R
TR R A, B 20 cm BR— AN AEL 4R 5 A4
BT m, )RR 3AEE, IR WS
IO 8 A0 3R, TS o sl B X6 R K A A AR R T e

3 iR50Hr

3.1 EExFEHIEREENZM

B TR K 20 00 B4R By 5 O FOKAE AR T
R B K A 20 06 B AR 03 5E R Al K AR K R %
ZIE) i S RAE X 2013 4E K R 580. 2
mm , B Pk L K B A 22 AR £ 5 O PR AR
o X AFEME M AE e 59 A, X — B ok ik
#) 515. 5 mm. (5 R 4F K i 88. 8506 3l H X —
IF SR R TR o A 0 00 o i 2 24 rh A X —
W TERTA RERT P A R R AR AR U AT 5
K AR R A FUOE RS B R L IX AR ) R

AR N2 phbE R — M 7E 8 4 e e X H RN
AT 12 mm BYFERNE SCHRREERER Y . A 2
AT LLE 2013 ARAR MR BT A 9 WK, 42 1ok 1k B T
oA 179.5 mm, f EAEREK R R 30. 9420, F B FER
5% i >4 10. 53 mm/h,

BEXF 2013 4F 5—9 9 URAZ b 1 ek W 4T 43 AT
DU I 31 B30 R W RN A % T L AR R R R RITAR ol
o BT AR IR 7 P R e A gk B R
2 A7 O T R TR SR B (0 BRI L, DL
AR TP [ RN G - 33842 oh i CED Sl TR AR o o TR+
-S4 W TR 5 B R TR A (P D g H AR L R — IR &
15 43 BT 75 3] R T 6 01 25 [ T i 52 3 R 5 IR T
R PR LR

F2 MRRK 2013 £E2MMEETFE

i PRt /min  BERE/mm

(mm=+h ')
20130514 1 320 22.3 1.013 6
20130620 1 300 14.5 0.613 0
20130704 420 21.8 3.157 1
20130709 330 23.3 4.254 5
20130730 40 12.6 18.732 0
20130807 150 13.1 4.340 0
20130824 54 46.5 51.666 7
20130903 290 12.5 2.334 4
20130916 85 12.9 8.641 1

TFF 5 DX 19 86 T ek T 347 5 R o B 1) e B Y 3
RO DRI G . 3R 3 AT LU Y, & Ab B[R]
P — ek IE A SE K R AHE RECR T 0. 85, % B
T PLE M BT B A R TR A RO 2 R R T AL
Hom, £EER A EB K, AE 2 TUAER,I KR
MpERER A 7 R BLE 79 ALt F i
Bz X0 56 3K — B 3 TF 2 100 it T 0 g e L B
HH B 7 o A IR K L O R 5 I B T e R A
KA )+ HEAR . #ECIH i T R e X —

30 I SR U SR B K DR I
%3 LERAESHTEMTHRTREENLR

ST L W R Rifi sigffi
PA1 E,=0.165PI+3.534 0.902" " 0.000
PA2 E,=0.995P1+16.45 0.998" 0.035
PA3 E;=0.082PI+0.561 0.875"" 0. 000
PA4 E,=0.075P1+0.704 0.976"" 0. 000
PA5 E;=0.023P1—0. 644 0.895"" 0. 000
PA6 E;=0.017PI—0. 449 0.878"" 0. 000

Hex AR O0.05 K P L EF B2,
REF. TR,
3.2 AREBPHEENFEGHTERRENZ T
3.2.1 REBFHFHBASZAG "  TE 2013 4E 9

% % FEIRTE 0. 01 K I 2%



54 7k A B 3 e A

%36 &

AR Dl P B B o e B 1k B Y R AR B TR HE AT O M
(2013 4F 8 A 24 H) FREZILHITHE , K R
ISR EE 12 h T Rk 15~29. 9 mm, 5§ 24 h P
W TR ik B 25~49. 9 mm [ RETRH . S ik 56 Hb 5 W9 1
el ke A R R B 2 . AR R W R B R 46. 5
mm, [ R[] 54 min, FHRER R E R 51. 7 mm/h,
J& T BB SRR 8 W X7 A B R R AR
HA B FRE ., FEFEMITHEE 5 min B, & 403
WA PR, W& B ) 58K, 2 i
M, RHERE AN BRI D, W& B R oR B R 2
Ko ARANBIT KR AR . WE 1 iR, i
i B ] B R, R 6.3 min, B AR T TR
FEUR . 6.5 min, B BRI B RIS SR AL E A
7.8 min, #% A0 B 8] B 7= A R0 A - v AL + K AE
HRE W+ R E 1 > M > >R H >
o o AS[R] AL 2R G R A T R W R e
FU I 4 S RAERHZ), AbBRRIAE B 22 5 3 B0
HE R R KM SR B RN R/ DN, B3
g NES VAN S I P A= i o L /N '
VI E TR > R .

61 145
2 35::’
3 :
= 4l g
o :
g 3} 12 =
g 22
i 21 | 15 2
ol N s B

0 w “.""

55 60

fr} [8]/min
M58 EF —A—PA1 —e—PA2 —0—PA3 ——PA4 ——PAS5 —0-PA6

B1 HRXARLGEBEERITE

3.2.2 ARG HEST LERIR BTG 0 ERE
AN R A 349 4% b i 22 5 I 35, PR 1B 2 AT LA
B HCETEETE R R R . 2 943,962 kg/hm®;
A+ E T R M /N, 50,707 9 kg/hm”,
£ 4 B A A2 b i R BN O SR AR R > T
SIS VDR U B R AR > s AL E T .
M 12 AT LR 42 ik RN AR I A KU (B TR
— ., XSENI LIRS KEAEE SRR, BRI
SEVTVRIE 9 2 W L A W T D T 3 K R AR A L T
Ree 7 1) bt T A o A2 ol U RS 2R 2 MR L T
) TV FH B S, BT AR AR Tt DA AL 1 B 22 i AR ol G
BT A . BE W TR B A] A HE RS I LSS 1R
Pt R BRI 0, ASBIE S b L BRI R A S5 TR A Y
UL R i 378 KT 57 b 1 3 O % i U B A A 7 R T
H 3 i &, gl a7 N T AR & Rk £

TR VD B2 AR B A RS+ SR B A B K A T
FUREAS B R (0 7K b RS 0CR L IR 7 A ) g B 0
FI 33 i g He e W 52 5 e v o SR P 22 4F A AR 5 K
W T ARG 19 77 30 T B B A M

500

&2 o &/ (kg + hm”)
[
S

40 45 50 55

5 10 15 20 25 30 35
F} 18] /min
—e— PA1 —e—PA2 —0—PA3 —O—PA4 —o— PAS5 —&— PAG6

B2 HRRXARLEEREHE

3.3 AETEMHTEKSREN TERRESNIT

F 5% AN [ J2 U T390 = 987K 23 IR I e 37 32 1l A 45
WK RR B —AEE ) E . B FAR L2
T K B A A SO A D& 43 A AT LA B oAt
BEZ NI 5 v 0 T R S i A DG R B0RT DA g
P B2 R (% VD RR . AR IF 58 X R TR 2 K 4R Bl
AR L 1 55 42 ok o 1Y) G R SR A A O 43 BT 09 O kL
H 4 nT LA W RN R 5k 5 45 O O AH 56
FHBCH 0.402, 52 Mhit i AHOC R ECR 0,379, R
AR R AE 020 em +J2 5 +HEK 4 2 5 A
KRR U X — + 2 &KX H Ik A W
M (p=0.01 KF), BWETE 20—40 ecm 125+
HEK A X R W3 ,20—40 cm + EX H IR G
AWFEFZ (p=0.01 KD, 15 =0 A OC &
Boh B E (p=0.05 /KF) 687 2040 em + 2 B4R
AR A A 7 30 o (F 2 X AR ol i (Y 52 e R B R, A
2R, BT Ui, 2+ 2 &KX+
BZh A — e R, R 2 1 2 BB W AE I, R
KA R 5 K 30 A0 R R R A2 B0 R A R I
WHEK FEG - ERR. i THKESEAA T+
HRSE A — B DRRAR T X —E R AR B R
TR RS R X —AE AN ] . TR )2 LA KR
XF A AR I T 5 )

x4 AELTEASMALFEIENRBERXSH

AFLZE/em SEFEEMAAHCRL 5R 0w # e R

0—20 0.402"" 0.379""
20—40 —0.176" " —0.094"
40—60 0.057 —0.032
60—280 0.065 —0.042
80—100 0. 054 0.051




%4l

FR Ak B A 7 B S i 3 - MR R R AE 55

4 58

(1) 350 i Ay S AL 2k ik 5 o Wk A0 F 24 T
5iR BE AR AR A — D R PR DB R R OC AR BE B AR 45 b U
B o TEATE S A2 50 b K 1 U R i M R R Y
B4« 8 b P 2 DX 0 e I o 11 249 o T 9 B 1) 3 AR
A M R B

(2) AN [) AL 45 B 37 435 il A2 3 S 4R o i R
AN BRI AE = T M > AR > VD > VD A
i > lin TR . B N TR S it
e R A TN TR AR AR R R D
HREUCTE A= 7 BT H 508 7 WK A2 5 e v R A
T ol R MR B TR AR TR A 119 07 5

(3) FEFIHT TS oK EX R AR AL m., &
0—20 cm 2 JZ oK 73 5 4 S AR U A AR Pl
HAREFEMRKR AR 2040 em £)2 5 + %
KOFA R R B3 R TE 2040 em + 2 7455
MRKR GHA LRI KRR,

L & % x #® ]

TSR LR ERA S D TREER I LT A

F IR FEAEDRSE [T, K AR R 2% 4k, 2011, 25(2) 1 63~
66.

(2] /B, sl UEVE, & A 45, e A 5 8 b R [ 2 Y
F Ym0 R AR ], E K SRR AR 2007, 5
(2):102-106.

(3] ()L, F 55, Bt 5. WA A BFE £ LR
R AR R T 56 T Y (0. K {5 355 3 41 L 2008, 28 (2) .
131-134.

(4] BRZEHE I T Ak, SR e, 25, 75 56 5 i i o A0 i e ik P
Fr 3+ HEJCRRAE - LT 1 7 B AN B O LT . K
AR BFST . 2006, 13(6) 1 4-6.

(1]

S

t

(5]

L6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Z R B k. Bk B TR e T B 3 B R
AT )], P EFSERE,2002,22(2) . 174-178.

T B 5 B L XN . O S s TR E K O K B I A
KJ] E KRR, 2007,5(6) :93-97.
BLEET T OR AR RL L R AN B o S AR B AR
AR L] A B 2# 4475 .2007,26(6) :912-916.

7R R 2R L R S Y BRI TR R Sl
T R AL 5T T ] K O 2001, 15(2) :5-8.
XU, L A, D BRI 25, 300 35 10 W R E M AR AE
HrLJ 1. K B4 45 2547 . 2007, 21(5) : 192-195.

A RARL B MR EA KT £ E
AR BB 5T [T, K 4 £ 45 2 3, 2011, 25 (2)
67-71.

SR M. i A R PR il R BE KK AR R AE 9
WFFEL ] oK £ O $E2E 4, 2006, 20(2) : 5-9.

JEEE B 8 A /N WL b L XA i R A S BB
PR B K 3 2k B vE o S LT DL b K £ R 4, 2007
(6):46-47.

B EAA L E R B S KL B T H F s
H R AFFE L], K AR FFAFSE 2007, 14(6) :41-43.

JE Akt S SR 3T A X b v T X B R K R m [T . UK
,2010,30(2) :66-72.

FUT R HE A X R RS £ R R O R MR
CIY & G422 ol P 88 ) 3 () BT 0. 7K = R e 4
1984,4(2) ;58-63.

Wz X 0, T ST (R B R AR TR SE LT . K £+
{74524, 2000, 14(4) 1 6-11.

ARG FIREE HRAK 55 S TR A A B it 21 158 Dt Bk 7k
+ R R AT LT ] K B AR R R . 2001,15(4) : 66-
69.

AR BRAI T AA A 55, 2 T 28+ e b 1 8 XK
FRAEAE AN T i N PR T K R R L) ] A S
2247 ,2006,26(11) ;3847-3853.

(E#% 50 70
[14] Erlichson H. A mass-change model for the estimation
of debris-flow runout, a second discussion: Conditions
for the application of the rocket equation[J]. Journal of
Geology, 1991,99(4),633-634.
5B A TR RS, [ K 2 A RRAE 5 R A IR T 4 AT
3¢ A LT dbmtskoll K224, 2007, 29(1) - 85-89.
AR VR T UL BT PR BE TP AN 5 4 T R A
[M. bt Bk AL, 2007,
SR A A WY.L Ml B O SE IXUR: R A E  SE ER LT .

[15]

[16]

[17]

[18]

[19]

[20]

b J5R 3 37, 2008,27(8) : 1205-1216.

FEIL BN Hby 72 X2 Rl 33 U A0 0 3 3l S [ ],
1l #2441 ,2010,28(3) : 341-349.

FEMS B, BR2GAS , 45. B0 b RE X 5% ) U A U 1 3
FRES B IG X R 0T ] I K5 % 4. TR B2 W,
2010,42(5):10-19.

Gray J] M, Hutter K. Gravity-driven free surface flow
of granular avalanches over complex basal topography
[J]. Proceedings of the Royal Society of London,
1999, 455(1985) :1841-1874.



