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Abstract; The Karst area located at the center of Guizhou Tableland in China is the largest continuous Karst zone in the
world. The typical problems in this region are poor ecological environment and poverty, where the degraded ecosystems are
hardly to be recovered or restored; it is one of the six most vulnerable ecosystems in China. Degradation of the vulnerable
karst ecosystem is a complex process which was characterized by intensive human activities as driving force and decreasing
vegetation as inducement acting on the fragile geological resources, as a consequence, land deteriorated and desert
landscape appeared. In this study, a new model was established to simulate the complex degradation process of vulnerable
karst ecosystem based on local human activities, natural environment and economic development by using interruption

degrees,, community types, service and function of ecosystems, land degradation and poverty as indicators. The model
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showed that there were four major stages dominating the complex degradation process which were vegetation decreasing, loss
of service and function of ecosystem, degeneration of soil quality and rocky desertification.

The processes of degradation and restoration of vulnerable karst ecosystem did not occur simultaneously, and there were
no linear relationships between them and restoration process took much longer time and was more difficult. A controlling
model was also established to prevent rocky desertification using the principles and methods of temporary restoration ecology
and temporary management. Based on this model, 3 types of recovering and restoration patterns of ecological protection,
open economic and bi-triple helix were set up according to rocky mountain area, semi-rocky mountain area and mountain
and hilly region, respectively, which would be greatly helpful to boost the harmonious and sustainable development of

ecology, economy and society in Karst areas.

Key Words: vulnerable Karst ecosystem; complex degradation; controlling and restoration; model

R R A A AR A SRR E AR 12% , P EEM R ESRS AR MER, mRY 3443 x 10
km’ B EN 90.79 x 10*km’ , EEARZE B M DU BIRG 890 4R DA R AL 7 B L 78 L L0 AR YT R
Wb — 1 Hoeh DL IR RO B B TR T R TR X R R S AR K 2 —, s AR AR
102 ~104°E 22 ~32°N, XIRE N 115 x 10* km® , BB HE A 70 x 10* km® |, JB K45 B (B — T iy S 48,
FEHBRE AN AR RS, REREARKHERSRAEZ —, K 5B, A XL SR, RE
2% MR R A B 2R BT ST AR T S A S R R IR S SR EIEI6, 12 i1 T2 A S mia e,
A3 LAV FE W A 2 X D 4], 3B Ak B BT AR RIS BB AR £ v R S R R A A A BT AR A
LE R ER A R B AR BEE , 7 R A ST TR 55 AR R R AT VLB AR AL HL A R B Al B, AN
K-AR-BFEDESRLE VAN £ S ABRAESRE S REEAT RS B TSR ES RS
IR AR, JFAR IR0 s A A B S AR 4548, e A WL X R A I XA I B X 3 AN R R BT
I, SRt S T &R AE SN IR E S EEE, ARSI XA S AT S IA R BR S —
FEBRHEELS KR
1 BEEMSESESREHNERIE
1.1 3y ¥ REm Yy L md

EEHEABIEY, EEELR =B, DLRM AL RT T U RKBREN S IR , 2ii R L
AR T R A AR Yy SR, SRR R M R s S 2R XS T B AR T AR A 1 W BT AR A R U, El T 7 AR
TEREHR B EAMIEHE TP T LA A A s 45 3008 B9 R ST , 48 T A B4k 3)
PARi:A:
1.2 it R s

RE T FER IR X RIREZ T, KRICEL, 4 FHRIE 20 ~21C,7 5 FHSKIE27.5 ~29.0C 4 F
K&K B7E 1300 ~1500mm 2 [8] , 4EFRAF AL EH B , ZTRHAE % 1600 ~2000mm , D FR4E HA 800 ~ 12000mm , 54 £h
AR MR ,90% SR KR, UM A A SilAs Fe TR T2, B8 EERE, 4F B
SEHIE Ny 50v/km’ T B, 1em J& 35 2000 ~3000a D b, B HANISE BA B LR Y 10 /%, L EREEAE
g, MHHHAR R 10% , 88 A IWE R G S mE R 40% U RS T RA B s m e,
1.3 KGR L HER

FE IR REINE T AkEREL A M, TR T AR Z M ST 51 A BR TR b T RIFI I KR, R
TKFIH T KK SC S B, R I K™ E, A A R%00.3 D LW ER &G RERE 89% , HHB AR
#0.3 ~0.6 15 69%,0.6 ~0.9 (5 20% , & ScBI A HERIFEK 90% HEB AM T , GFERMEL)Z 0. 3cm,
i o T R

hitp : //www. ecologica. cn



23 PHE FRINRHESRATSBAERSEEEX 813

1.4 FWHREARHAMFFHTE

WS RE M X P4 PETR & O 1389. Imm, Z &k B HI LK 1570. Tmm, HEFHE L 181. 6mm, H A [E]F1% jH]
S IR TR X KRR AR BB R 16% , IUit B IRER R B K, Mk BUAER KRR 38% ~50% , 7
X FERAMER, A RERERR 26% , 3N L+ ZRE, KX g4 MH 8, EKERKENZ GRS
T8, 7 T A4 N T R FHRR R 45.7% ",
1.5 FHGwfsyeg

WE TR AR B R AR BRI SRR E T @ A B A M T SR AR R, IR SRR,
RAESHWHE A, AYED, W2 TS SR REE NS arE YR 149. 123vhn’, KT
HE AR R TR AR, Y T U B 4 S AL R AR (150 vhm®) PV,

B FEHIRA 3 SRR MR 3 R BT A AR RIREL A T TR MR K SC 4R 45 A B AwE
W RS R A BRESEARTHERT, RRESZENBEEAR THER, 5405 FR2-2F
EIEX LTRSS X AR RX B R X PR LA F R E R X 35 A RE A KRB FHES R
4, RE TR AR R AR BB FER SN )
2 BEHMERSESREGRLNE

REFEE AR RENTIREE A F RN, REERE 2% HERE YR L R IR
B RETES BHE, BRSNS RS EAGRE T HERIME THENK. B 5
HRBERZNRFES RS, ZAMRTIRT , FAESRRERS KE, REN S E 424 IH
BURERR , 18 BUBR M U 3 B BB I T S B R LB k.
2.1 WEERRESAZEBLNIESS

AR R AR SR BN AR S ) , mAMERR S E Bk B ARK T3, —H BB RA
BEAHg, R )ONRER TR, REGE%IEMX, LiEE, B, SRS N, XMk,
W ATREEHLIX A D258 50 A/km® @102 1 ~ 10 A/km’, Ak R H N 100 ~200 A/km®, Wi
KA ESIEE K, AT ERSL. 2000 4FHMEMA DFEREE T 200 A/km®, it £ EFEH A OH
FEH) 68% , IR EFHEH EEEE TRRMHADERED , BR— MRS ERMEESHAILK,
AOEERAKETHHEFREMEEN LILERER, ) AR BB R A 50 F AEBEANERA R
0.2bm’ My KA WK, HEHHEST, KEABRE, BT EBHIEARNAOKS2EREA DY
44.49% 1, AR W, NS R TT R RAE RA U IR IFETT & TR BB 45 07 Sox A SR s 55 B4
PR AR ERTARBI TR, S BAERIFEE T, NI R T LAAZET IR ShLH A« 2 -
A DK - B B S R,
2.2 BERESAZEANER

MFHESHE DIEMADES BFREF NG R T b XA B RR. WRMNE N
B %2R 20 4 40 F0H0 40% DL T RES] 90 4R 13% 4, 21 iR BRAE FrEF, B3 T
30. 8% ,BLTIAARAN THRSM 3 o5 60% 71 70% ,i8Hi /1N 9 35 A, WP M B — . B R R STIRGE A
FIBF TR, 65 WE TR 2R ARt TRAR AR (SRR ) — 8 G5 0 R AR — JE TR AR — T AT R AR —
EOREARENB RS, A% R (16.9 ~0.6m) % F (0.79 ~0.29) | B35 B (21. 8981 ~0.8720) .y Fh
(50 ~16) EHHAEH(4.72 ~0.99) A=Y E (87045 ~3.49vhm” ) H B L IEAR , 5B BT 4L, DhRE B
HE, TR AR EA, SR, EEHIA B,
3 EHEBRESESREHNE SRUEX TR

AERRGERBLIR LR RGN ER , WL REE—F, B— 880 R, a8 238 Wi K
A REA TS R E BB R . IS TRE RS b Rk, NMEEE S, RERE, YR EL,
WRMBE LR ,2 J7 hm® FEBPI B9 2, 19,206 AT 20 KR R 43 B3k 34,95 .39 FAN 60 Fh , 4k 45

hitp : //www. ecologica. cn



814 £ &5 % # 28 %

HOB Y 801 #%, BMEAEHTE, FARREE KT, KBERAKREE , A TRHEEY +2EE,
AYRSBER. BAESE AE, RAIRARKMZEEE 100cm, AR H 3 B: EEE 20 ~22m, f
JZ 8 ~10m, FEE 4 ~Sm, Wb EAS L AT A KB, BETEHRERE 10em, AT, BHESRGEA
EPE B ARARIE DR T ARG M A T M2 , B RS , 8 5 384k, i B i% X 9 AP B 988, | 20
#4240 SER LI, ASER AR RIRTEE , WA S A% T Y60/ FIT B ) SR 28 Jii s
¥ 8, W TR R G RS e R DR EE R A EAN SR E T NREL
PGB R, R T “ AR RIS 2% EME R AR EMRAE B2 EE ™R FREEMEL”
“N-BR-Z2F ZEBNER(LE 1), KIET 4 4 BB,

() TREERER (2) HExpEnM (3) RN

|

() FHAER

|
L | | | ! }

(5) IB1LBT B 6) THARE B || () BHER (8) IR ThAE 9) T3 & (10) EFE
] ] I l ] ]
(1]9130%1;4@;& (12) 5§+ Wtk (13) FrH#EAR (14) W58 (15) ;B4 (16) —#
] ] ] ] ] [
Cfomz || “hEs || e | |eo | | enmen ) #H
] ] ] [ ] ]
oo | | e (3 S| @O RER | orpgem || o9 am

29) ;ﬂ]m& (30) J‘E'fﬁiﬁ?]ﬁl‘ﬂ?ﬁ 1 (31}6‘@2% (32) j\%}é?ﬁ?ﬁéiﬁ

A1 BHRiESESRER 6B MR
Fig. 1 The model of complex degradation of vulnerable Karst ecosystems
(1) climax community; (2)green latifoliate forest; (3)essential fragility; (4 ) disturbance systems; (5)degraded stages; (6)the Form and intensity
of disturbance; (7) community types; (8) :the service and functions of ecosystems; (9)soil quality; (10) economic status; (11) ;the 1* stage; from
1900 to 1940; (12) :mild disafforestation; (13 )forest or forest with shrubbery; (14)weakening; (15)slight degeneration; (16)common; (17) the
2™ stage . from 1940 to 1960 ; ( 18 ) intense disafforestation and logging; (19) shrubbery or shrubbery with grass; (20) severe loss; (21) start of
degeneration; (22)poor; (23) the 3™ stage; from 1960 till now; (24) very intense disafforestation, herding and logging; (25 ) brushwood or
brushwood with shrub; (26) greatly severe loss; (27)bad degeneration; (28) poor in special; (29 )the 4" stage; (30) climax stage of degeneration;

(31) rocky desertification; (32)the worse environment where human couldn’ t survive
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Fig.2 The bi-helix model of Karst ecology restoration in hilly regions

(1) the network of the three sides and complex organization; (2)the government; (3)technology; (4)the enterprises; (5)farmers; (6)the bases
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