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Abstract: In order to explore the effective biological measures suitable for the control of rocky desertification
in karst area of Southwest China, the Dabang River, a typical karst basin, was taken as the research area.
Using the SWAT model simulation method, the long-term measured hydrological data from the Huangguoshu and
Gaoche hydrological stations were used for calibration. Totally six scenarios of rocky desertification control
measures were set up to simulate the runoff generation characteristics. And finally, the ecological benefits of
different measures were discussed. The results showed that: (1) In the calibration period (2008—2013), as
for Huangguoshu hydrological station, R*=0.86, NSE=0.77, while for Gaoche hydrological station, R* =
0.76, NSE=0.63; and during the verification period (2014—2018), the R* of Huangguoshu hydrological
station was 0.79, NSE was 0.57, while the R* of Gaoche hydrological station was 0.75, NSE was 0.54, which
all met the evaluation criteria of the model, indicating that SWAT model had good applicability in Dabang
River Basin. (2) When the slope was greater than 15°, the effects of water storage and interception of
woodland, economic forest and grass land were better than that of farmland. When the slope was between 15°

and 25°, and above 25°, the effects of water storage and interception were: economic forest > grassland >
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woodland. (3) On the one hand, the economic forest + grassland measure could effectively alleviate the

problem of engineering water shortage in Dabang River Basin; on the other hand, based on the potential

economic benefits, optimizing and adjusting the planting structure of local farmland could realize the sustainable

development of regional agriculture. These results could provide theoretical reference for rocky desertification

control, ecological restoration and Rural Revitalization in southwest karst area, and have certain reference

significance for promoting social and economic sustainable development of karst basin.

Keywords: SWAT model; characteristics of runoff generation; rocky desertification; governance measures;

karst
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2 £ 2 2 S 2 2 2 8 d a3 598 om e ¥ oE o w0
(=1 (=2 < (=1 (=1 > (=1 (=2 < (=1 < > (=1 (=] < (=1 <> (=1 (=3 (=] < (=
(ol o o~ o o N (ol o o (o] o N (o] [9\] o~ o [o\] N o [o\] [q\] o
H #E-A)
B3 SEAXHARKREMESINEBEHEZ
R4 EZEPEWIEMEITMIERER FOE AT UL, W SWAT AR5 38 47 1 55 97 3t 38 49 7= i
e i, ik A 7 \E HLABL X 3 ok 7K SRR I A A8 T A O A A
o} I U X ) .
T g5 3.2 BEEEERSW
REM BOR KU 15 0.86 0.77 3.2.1 KRR BFEAEEHE MG T T LA A ALK
(2008—2013 4F) EEY W] 26 0.76 0.63 WRIT X 4 Hb ] FH B G R DL R A 7] 94 B0 it s
n\ il y H‘ 5 S
IR IR0 T R AR P 20 % 5 I 4, IS AT
(20142018 4F) = K Sk 26 0.75 0.51

AR A5 455 R0 A 0L 25 SR 1 S BT AR L 2 R >
0.5 .NSE>>0.5 B B4 25 30 2 al 32 i, Al 3
e 4 L, 7 AR 1.2 ANk SOk 78 2R 8 1R 56
I 1 78 0SS 00 3050 SR A g o L vl 3 SRR K S e A
B R4y 9135 0.86,0.79, NSE 43 %} 0.77,0.57;
T R K S R GE AN R 8] R 43 i3k 0.76,0.75,
NSE 2354 0.63,0.54, Y336 /2 PEH b i, 540 25
B, SWAT A FEFT 3 0] 3t $ok HL A 4 4y 1) 38 I

5T DX BRI R S A B OK L SR ) T
G B R, 816.54 km?, i 1 30.18 % , & X 1 &
B K TR SRR M R AR A B A N Xk
BEAN  F 5T XA AR b R s B B s S L A
P13k 54.51 % , 42 IX 38 3 % K VR L PR 45 K 4 i B AR
B . 2 bR M it B 3 ) O XA PR T AR O KGR
1472.31 km?, 7 b 54.41% , BEEH IR 22, Ol 718.41
km?, 5 I 26.55 %6 5 28 T PROAE it 5% 4 S5 L i 55 X AT AR
Mo VAR R Y AR R E, = H LE A
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81.00 % » He i A7 Ak M T A 756.63 km?* , 7 HE 27.96 %,
22 EMR S R b TR AR AR B, 43900 716.71,718.41 km®
d7 HE A 3R 26.49 %0 F1 26.55 %0 5 4 0H i i AL
MR AR 5 DX TE A P L SR R, R 53,0006, T AR

1 434.10 km” , HR O H MR, 4 27,96 %6 10T R 756.63
km® ; 28 U5 bR+ PR G 5% A6 5 BF 5% XA MR L 48 3%
MRRITHCRE ]l o A7 3 R b, L b AT bRl TR FR 865,27
km? , 5 #F 5% IX 1 AR A 31.98 % . P B Ml i AR 718,41
km®, i b 26.55% , 2 ¥ AR AR 608.08 km®, [ L

22,47 %5 5 TR A A RS e A AR S BF T X b R
FHZE A 3222 DI b A AR b RD 28 5 ARl 3=, g
T A 827.05 km”, 7 b 30.57 %0, A Ak Hb 1A X
756.63 km?®, (i bt 27.96 %, Z BRI A 608.08 km? .,
07 b 22.47 %6 s SR B+ PRHL RS 5 A0S BIF 5T DX 0
T AR AR R, 1032550 km?, 5 G 48,98 %, A Akl
AR L, Hr LA 865.27 km?, 5 [ 31.98%.
FRILZ A0, DL L 6 Fpif BRI A 100.86 km” 22 3% 1l
OKH 530 A 1751k .

K5 HUMEARBEHELIHERTLER

ek [l Akt e K H 5t EERIN: i EZR1 N O HoAth
. M /km” 452.93 363.61 756.63 1.03 718.41 413.24
L/ Y 16.74 13.44 27.96 0.04 26.55 15.27
T A/ km? 62.66 38.20 1472.31 1.03 718.41 413.24
i Hl/ % 2.32 1.41 54.41 0.04 26.55 15.27
MRS LB /km®  —390.27  —325.41 715.68 0 0
T A/ km? 62.66 38.20 756.63 716.71 718.41 413.24
EZ R0 N H i/ % 2.32 1.41 27.96 26.49 26.55 15.27
WA LR /km®  —390.27  —325.41 0 715.68 0
T A/ km? 62.66 38.20 756.63 1.03 1434.10 413.24
LR A/ % 2.32 1.41 27.96 0.04 53.00 15.27
WAL R /km®  —390.27  —325.41 0 0 715.68
T/ km® 62.66 38.20 865.27 608.08 718.41 413.24
ZETEAR A+ R i/ % 2.32 1.41 31.98 22.47 26.55 15.27
AR /km®  —390.27  —325.41 108.64 607.04 0
T A/ km? 62.66 38.20 756.63 608.08 827.05 413.24
EZ N N N L/ % 2.32 1.41 27.96 22.47 30.57 15.27
AR b i /km? —390.27  —325.41 0 607.04 108.64
A/ km® 62.66 38.20 865.27 1.03 1325.50 413.24
b+ K A/ % 2.32 1.41 31.98 0.04 18.98 15.27
AL /km®  —390.27  —325.41 108.64 0 607.04

3.2.2 AR GHEANEEEHRNAFRGF R HEK
6 AN, 50T RERH L, AR MRS i H Y 8D 35.37 m? /s,
WD 16,2505 28 B MRS it T 77 W 982> 46,18 m® /s,
A 21.2 %% s H0E b RS i 7 A D 40,20 m® /s, 20
18.5 %0 s Z8 U AR + AR A it A 7 I 982D 44.61 m’ /s,
W/ 20.5 %6 3 UK -+ R M R i T 7 R 8 /b 45.58
m® /s, 980 20,9 % 5 PR M - B M B E T P I 0 2
39.36 m’ /s, 9 /> 18.1% . I UL, A 5% i o] A [) 3 34
T T 7 A R S e R R R, e 28 AR i A
DITR RAE 8N L 15010 A S | = 2B/ B R
DR B M B, XA AR A R

3.2.3 2AMEFET AR LRGBS A =
AEG R 3 ML 6 TTAL MRS i L 285 R+
VAR b 55 s TR - PR R it L AT AT B R 3
PG B G AE R B 15° AR A 25° A 1 —3, 15° LR

¥ b, 25° DL AR A AR HE T 15° ~ 25 K HL 4 it
PR A PRI 28 TR AR i R 28 B AR, 0O e+
R HIL it A R 23 I B i 1 7 U AR 1
ST 157~ 257 R S, 555 BEAE LG L 43 331
15 3 IR AR A B8 A ek 2D, e rh 2 AR+
MRHBAE I/ 44.61 m’ /s, POB ML+ BRI it I8 /0 39.36
m’ /s, PRHEFS 6 70 35.37 m® /s, 32 W] 57K R Ak SR 1
15°~25° R 48 T PR >0 >

i) b, i 3 ISR 6 nl T, 2 B MR it L 28 B AR+
PR b 5 il R 28 B AR SR b e e EL A T L L X 3
Flrifs BEAE i ZEHE E 15° LA R AN 15°~25°—F£,15° AR
Ik, 15°~ 25 BB S e BF AR, T 25° LA I 28 5 AR A
Jite H Ry 28 RR L 2R PR+ MR LS B D O A bRl L 28
PR 4 Al it R A SO b PRI 3 I B e 1
PR A AR DA B E T 25° DL b B - R 2R,
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35 %

553 BEAH L L 28 5% A e 7 3 i 082D 46,18 mP /s, &
TR - R B FE i R 2 45.58 m® /s, 28 B AR+ bR b

0 510 20 km

0 xm
N 25

N A
[

[ #Ak#

N o [ AmE

Bk 44.61 m® /s, R E K BFBCRTE 25° L1 By
28 TR R > AT Ml

B2k
N iR

Nk
[ #+tH

[ memm
N RET R

T ca AMOBAEHE s b N BTG 5 ¢ Dy B MR I 5 d Sy 22 BEAR MBS HE 5 e Dy 22 BFMR A0 MR 5 1 O A+ MO A O

B 4
x6 ARBEEEMAHRETHHZM

e Hﬂ‘J‘{ﬁi%/ ﬁﬁlé‘{;ﬁi%—fﬂﬁi/ B

it (m?+s™ 1) (m* s 1)

X e 217.88

Mt 182.51 —35.37 —16.2

20 TIN 171.70 —46.18 —21.2

P 177.68 —40.20 —18.5
2V B+ b 173.27 —44.61 —20.5
28 PR+ 0 172.30 —45.58 —20.9
O+ B b 178.52 —39.36 —18.1

4 W

4.1 SWAT B 75 B HT 4537 18 19 & A 1%

AT G A5 R W], B RS 7K S 0 R0 56
R?43 %13k 0.86 #1 0.79,NSE 43 %14 0.77 #1 0.57 , &%
Ze K S R RS TE B R® 4 53k 0.76 A1 0.75,
NSE 43514 0.63 F1 0.54, i SWAT #E R FE T H 0 i
R FRE R . 2R, BYTOK R = A A
WF5E ) S92 e o [ RE 2 W1, SWAT K 750 75 % 34 45 il [
SRS T b B VU B — G SR A R ] S F
FEY SR R BRI A H B 7E R E MR R?
FINSE ¥5°8 0.75, 5 uE ] R* 2 0.61,NSE 4 0.55,

FRARERMEEEEESRT LA ARBIARK

FH] SWAT #5581 A B8 350 I i 3 b, 2 48 4 1) 38
PE . SR, DA 07 0 b DX s R 50 25 R 5 3R AR
A e A M A S A L, B R AWK . AR R b
DX VT3 3k SWAT #5570 4 5 ) g Uk 9] R* >>0.90,
NSE>>0.80" ; [R) ¥£ . A< 1 M X 1 & B V137 30 % 2 1)
R*=10.95,NSE=10.93, 5 iiF ] R* = 0.88, NSE =
0.87"%, 7 ¥ + w5 J& M X, 3l G X 56 N Ir i 4
SWAT BERIBEAT 2 808 0 5 1 UE , 45 31 32% i 3% 8
B IE S R? 4395k 0.85 H1 0.78 ,NSE 435124 0.86
F1 0,844 iy i A Wi i 4 M X R 5 B0 E 25 SR R
EEE TR X . N SWAT A5 7 7 0 17 45 3 [X
5T S B ok T, AR FDLORG B A Al =l w307 R b X i
RS SRR — 51T AT fig 55 % 3T R b DX R Y b 2/ R
TICKSCES A G . W R L X A A I 2 T SE
A 24 CFLO BR 95 KR T 45 It 34 O — 35 40 A7
fifs T W R M SE A Sy —FB 40 T AR E A H R A 5K
T AN AT 18 B 25 SR )R 25 5 FLWR L o] e 5 g i
FRLIX B i th B8 A — 2 X R . HET SWAT AR
e B - b RVRR 0 JOT H 34 5 R R b sk — 2 i SR
FR TR R Rl — A 2, B2 08 T A BEAR X 3 3™



% 6

FEVLAF ST SWAT AR Y B4 0 307 5 D 37 8L 46 1 X0 984 3 B4 e 4 i 2 159

TR 5], S ORI 28 IRAAAE — IR 22 5 50 =, & i
o M DX A7 K i A b 3 o R AR K O 2 R
HeHb b H AT SWAT A5 AU v (1% It I 458 He B 4 B
JK P R 39 A5 N T RROK T T v 2 BT AN BRUK 1Y
T, TR R — S 1R 25 . RV, R E R
UEZE RO F  SWAT 58 3 A I8 58 I F % 307 4 b [X
18 o AH 5 T R L A5t DAL, A5 7 A 07 A DX 1% 7
W 5 3E— 25 ek, 0 N K A Ak B K S
TR (1552 ) A DA 5 7 52 18 A Ak DR A5 B, DT
i A (R AL LURS
42 ARAELEEEEEAERSER

ARHFGE % B AR B MR BT T A AR A AT
— B B AR E LA A B IR P R PR £
VA X A A A DX AT R R oy BSOS BR AR 4P AR
PRI 3 B A5 I A AR B . A SCOHS 38R b
B AR I bR DX B3 B ) 43Sl 15°~25°F0 25° L) | 2
ARG X S A L e, RS X 15 B A
A, | 28 5 PRI A B R T B b ke 1, B K B AR
FZEH . TP fE ARG b 3 25° DA Y
Bk K R A ™ A I R AR R 15°~25°
07 L L e % DX 3 1 58 Ry 28 B AL F 5 45 SR R W 4
D 4.23 %6, T DL AR 3 RN A PR B AT R SR K 43 e
T2 0 R Y A AN XS AR SO S A R L. 5
AN A FE IR K S 15°~25°F1 25°LL FE KR
SR 1 O 8 bR > R Ml > A AR M, B B oy 4
DEMRLUJE - LATE AR (/N TR A S5 44 b Sy 3 19 28 T ARORD A
B — RN MR B b AU B AR, —
MESTE LA 24 B R AR 2, — B LR B E K
PRI VR FH L 3 K B ROCR 58 1 5 [ e, 7 52 B 2 7
SE R, 2R TR ARRE S A Ok B I A U IR 5S L AR E I
AR AV R T B S SR gk, anh
T YERF RN T By 1k R o BEAR I B AR, 23 Bl DA B
Pof S TR, DT AR AL 1 7 9 . O b AR VA o
2 NN T BA5 B0 JH b T AR Bl T AR R A R )
R, DT 2 B /K R IR A0 25 o T g 07 AR b X TR
Hi D B2 P A R R A AR 3 A AR A Al S 3
MF B 2 M LLE BOE B2 0 ST IR 254, [ sf
N Tk 3z sh /b, + g B0 B — e kL +
BB R T AT B 55, N L2 SRR B L B AL
BTV RMBCR 5578 WF 55 & B, AR b Fif
2 R T MRS BT, — s B ] T bR R A
1o DA 3 SO B 7% W 2 I8 B B F2 E K e I B AIR . &
K R T AR5 SR 38 5 B PACRTI A s 2%

AR SC B 58 45 SR L 6 A B it X 47 AR IR

BRI HLA B R 2 B AR AR 2% L PR AREE it L & %
PR A b 1 i R 28 5 AP A R R i ) B K R I Bk
AR AT U A A 0 a5 e o8 L AR AR T Al L FRIA
P it O 8 28 A AR A B B AT R Ak T
TP BROK 1) 58 Y A AR A B IX 5 2T I X S 4K
15 T A YA B Y 5 28 bR O 22 AR Ak 1 A 34
P BUARAR AR, A b 1] FH 485 46 R0 Rl A 7= 45 K6 AS T 410
b, BB F BOW AR 7= 45 3 & R, AR AR TS KT
Freefa b 0 R A A BF B W A AR DR T sk &
JEMELIE S . B, TR — b 2 RS A T IZ
(A AR TR B il 2 O T . BT DL KR A B 45
TR TN R 28 5 P 4 A0 TR R i T R O T S T A
BAGIEH R A YR . — 7 25RO
T i 5 K AR ROR 28 L AT LA R i Sk N TR
BRI A ) R 5 55— 7 THI o 46 5% PR - A0 i 4 it e ok 28
Ry € i P W S N s D R o G e B L)
FROFfRE R il JBCAE 5 A 5 AN AU Y b 38 B b A 45
RN AL & L 38 0] LA E DI 22 7l kR, S B IX
A AT RS2 R T HE B S R IR 2% R 1 S

5 i

(D FEF SWAT A5 RY 9 FT 55 17 8 30 A% I 155 400 445
SR SN A L e PR W L SRR K Sk 2R
R*=0.86,NSE=0.77, 5 ik ] R* =0.79, NSE =
0.57; i &K Lo R E M R*=0.76 ,NSE=0.63, 5 IF
1 R*=0.75,NSE=0.54, 7 ] SWAT H 7 7 i 70 g
R Sl —— AT IS H

(2) bR HlL 15 e rPoRE B 15° DL BoK B B b 5% 4k
A R, 28 T R il ORE B B 157D K L R
AR 28 W M, AR b it ok B 15° LA K
S AL O, 3 R I B i AN B A L, A
Py it B S @ BB 15° DL A M &
TR IO AR TR O HT L St S i, B K B
mAEH R .

(3) BRI it 28 5 K —+ A b 45 il 0 250 R L+ Ak
HoHE it EL A o] H L 9% 3 FPR BRAE AR BB 15° LR
A1 25°LL b —%, 1 15°~25° Mkt 15 it b o A kb, &
TR BRCHIL S it T Sy 28 BRSO - P it v Ry
WORCH 1% 3 B YA B IE 1Y 7 O AR R B e
15°~25° [ L s A 2 Y, Fx JEAH L, 28 5% bR+ Ak
bR 7 B D 44,61 m® /s o PR M+ bR b R it
1>39.36 m® /s, MRHLHE i 9 2D 35.37 m? /s, RUIE K
BRSO AE 15°~25° 0 282 T bR > B 3t ™7 b i

22 PRI it L 28 5 PR - bk b 5 it 0 428 5% K+
MR it A B AT AT e L 3X 3 A B G 7R B R 15° A
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o5 35 4%

TR 15°~25°—#E, i 25° LA b 2 5 bR it o 2 5
A 28 T AR PR M it R o bR M, 2 MK+ R
G TP g P M, PRI 3 I B 00 7 AR AR
BALHGH T 25° L) by b R 26, AR BEAR LG
25 BB I 77 I B U D 46.18 m® /s, IR RR -+ B M
D L 45.58 m® /s, 20T BR -+ AR it vk 2D 44.61
m’ /s, W E KB FUBCRAE 25° LA bk 28 B Ak > e
Hb > R

(4)6 Fh A7 Ak A B it v, 28 U5 AR 4 H0RE Hb R
Jiti— 7 TG P LA 50 A T T e TR e SR K Y T
R, 55— 5 D AT Ak 9 5 214 33t Bk b oA 25 A L S B
DX S T RS R, MRS F HL A 5 A B it SR LA
CIEFR N
5%
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