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Table 1  Assessing index system and concept of watershed management and recovery degree
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Table 2 Definition of 1 - 3 proportional scaling
BRI ay e
1 FORTERR x; 5 x AL, BA TR
3/2 FORTERE x; 5 x AL, H8RR x; L x; R MR 2E
2 FORTEbE x5 x AL, Ak X T x; ] AR
) BT x5 x WL, TR x L x, A
3 LRI x5 x MK, 3600 x, b B T
% PART x5 HRE, PIBTAEREN Y a/ay
F3 PNREBUAEEENEEEHI TR
Table 3 Judgment matrix of index significance at rule hierarchy
SR IRERFFPRE B FEZEHHRE By SRR Bs
IR EORFFIRAS B, 1 2 2
MRZTHRE B, 12 1 12
AEAIIRERHL B, 1/2 2 1
R4 NREBGAEERTEE TEZEFIER
Table 4 Judgment matrix of factor significance at index hierarchy
C G C3 Cy Cs Ce (&} Cs Cy Cio Ci Cpp Ci3 Ciy Cis Cie Cy7 Cis Co
C 1 2 1 2 2
C 172 1 12 1 1
C3 1 2 1 2 2
Cy 172 1 172 1 1
Cs 172 1 1 12 1
Cs 1 172 2/3 1/2 1
(&} 2 1 3/2 1 2
Cy 3/2 2/3 1 2/3 3/2
Cy 2 1 3/2 1 2
Cy 1 1/2 2/3 1/2 1
Ci 1 3/2 12 1 2/3 1 12 12 2/3
Cpp 2/3 1 2/3 32 1 32 2/3 2/3 1
Ci3 2 3/2 1 2 3/2 2 1 1 3/2
Ciy 1 2/3 12 1 2/3 1 12 12 2/3
Cis 3/2 1 2/3 32 1 2/3 2/3 2/3 1
Cis 1 2/3 1/2 1 3/2 1 172 172 2/3
Cyy 2 3/2 1 2 3/2 2 1 1 32
Cis 2 3/2 1 2 3/2 2 1 1 3/2
Cio 3/2 1 2/3 3/2 1 32 2/3 2/3 1
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Table 5 Weight of factor significance at index hierarchy
Ebz )t NI W; izt Wei W,
NFRIAEL K ERERIRES 0.493 KERRIGIE Cy 0.282 0.139
1P B, TR MGG, 0.141 0.070
TR I SRR AESR B Cs 0.281 0.138
MRS R L Cy 0.141 0.070
TREERE G 0.155 0.076
[ERAT 2t R 0.196 NI Co 0.124 0.024
B, NN & 0.256 0.050
R IR R EL G 0.239 0.047
FENETEE Cy 0.256 0.050
NHEREE Cro 0.125 0.025
LR ReTEE 0.311 WHIBIRREL Cny 0.083 0.026
Bs R Ch, 0.106 0.033
AL Cis 0.152 0.047
EERGEHIT) Cry 0.074 0.023
T Cis 0.098 0.031
SRR R Cie 0.077 0.024
TIANTTH T Cy 0.152 0.047
W ZFEVESREL Cis 0.152 0.047
MR R Cro 0.106 0.033
F6 INRIHTREERREN SR
Indicator standardized classification of watershed management and recovery degree
EiE0.70; 0~0.2 02~04 0.4~0.6 0.6~0.8 0.8~1.0
KERMFIGHE C, <20 20~ 40 40 ~ 60 60 ~ 80 >80
TR LR EIREL G, >61.49 61.49 ~34.76 34.76 ~ 20.05 20.05 ~ 8.02 <8.02
R G RHE TR Cs <3.9 3.9~94 9.4~14.9 14.9~22.4 >224
MBS R Cy <0.3 0.3 ~0.45 0.45~0.6 0.6~0.75 >0.75
TR REL Cs <02 02~04 0.4~0.6 0.6~0.38 >0.8
NEIHE Co <100 100 ~ 300 300 ~ 500 500 ~ 700 >700
NN G <1500 1500 ~ 3 500 3500 ~ 5500 5500 ~ 7500 >7500
B IR REL Cs >60 60 ~ 50 50 ~ 40 40~ 30 <30
FENAEH Cy <10 10 ~30 30~ 50 50 ~70 >170
NO#E Cro >500 500 ~ 300 300 ~ 100 100 ~ 50 <50
WHIBIR R EL Cyy >0.8 0.8~0.6 0.6~04 0.4~02 <0.2
ERVP B Cra >8000 8000 ~ 5000 5000 ~ 2 500 2500 ~ 500 <500
FET AR Cis >0.7 0.7~0.5 0.5~03 0.3~0.1 <0.1
EBRGEHIIT) Cua <20 20~ 40 40 ~ 60 60 ~ 80 >80
TRILE Cis >55 55~35 35~25 25~15 <15
TEE LR Ci <10 10~30 30~ 50 50~ 70 >70
TIEAHTCFEIE & C)y <10 10~20 20~ 30 30 ~40 >40
P FEEAREL Cis <0.5 0.5~1 1~2 2~3 >3
M REEE 2R Cro <05 0.5~1 1~2 2~3 >3
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T IRFR I HUT IS B HERE 7 BB LB 2R
¥ Cis WLV BLVHN K 4394 J57:+ Shannon-
Wiener i 5070 G PPN AR UE LS G U0 1 8000 S PPN 5 224
SEST AU TR Crs MR 4 GdtAT A
B 2 o

ANB PR Co UAERR Z w350 ~
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N 4140 Ttk 25 MR T A 2 R o o 1)
B, HAh & HEZERIGY . 578047 % Co AIARIE 3%
KRR P B2l % 1 231,17 kgt'®, Gl iz X s
PR RN AR IRTFEER 75 30 KAA4 (LL 30
KD K57 B A = 24 o AR br b A, 3
b AR 512 B 75 BEAE ZE RNy 0y o IBN ANV TE C
M T R #R I 500 N/km?, PHIbHBX AT 1)
BIE 50 N/km?® 2o A7 I AN B by W o B 3 A T
RTRIE . SRR O MK 1%
WMAREH 049, —AE 0.3 ~ 0.6 Z [AIFEA N 24 2
DRI SFAR)ZERE Cre LUK T OREF I+
ARFbr &R oG L BRI R B A R 2R 50 ~
70 cm, &AL AR T o R ARR AR T
JERE Cro ARFEEEIKE IS ERAF B LR A A T
JEEFLRAT 1em. HIFAMRELZR 2] 2 om I B WUk
Az, BB T ORERK IR, BRAMCRARENE R (LY/T
1646-2005) H i FL = Al AR OJ0 H 2 F— 4 Ak,
MR R R BN T 0.5 em AR AR, DAL R
ZHERIN PR

DAAE B T — 2SR bt DL 2 UE, ARdEAL LR
WXE, A0 A o 7L LUARUEAL ) R A,
R T XA B, 1 HLS T SR AR R A A

W, BT EEAR I — s e Ik, AT AL
1.7 NREGREESMETE

@73 TS & BRI HEN B IIBLE Wy,
5k E C MBE Wy WEHBAENE W, R
5); @MEER 6 KIS fabr (AT hrAE(L AL BT 515
C: OUHHAE P (MNRBIAZED M3
P (P=2Coow ), Hifin=1, 2, ... , 18, 19.

2 E=HISH

2.1 MREZ5HERERR

P NSO B T NS SR SR R s —, AT
TV X (26°03'N ~ 26°42'N, 115°01'E ~
115°51'E) 5P, /MABRIRY 16.38 km?, % /Mijtdk
Jeg Ll 2 X, 3 KA TE AR, AT AR
FRAKR X, vAERTK LR E, AT Wk
R R AR AR D B A — 2 (AR S N
S R U A 2 = R W VS P 2 B o Y e i
19°C, “FEF/K B0 1 371.9 mm, /K BAE N AN,
3—6 AN ERKEER 58.8%, 7—9 H M E KR E
1 23.3% (318.9 mm), [fij[A]#iZ& k%N 406.0 mm,
WORAERIKE, 9 BE2 M AT 17.9%". KiT i
BRI AESS H, BILHER E, EEE /N
e MG R, JE T 1980 4EJEHINT &S VA B
Y, S ZAEREAKE, BLEENREOK LR R
HIARIK100%, MRERIRE R 1981 4F1) 0.124 $E
BT 0.679, FHVPEEIR D T 76.4%, Fb P EHEE
WA RS, RELEARKR 2 52, KE
ANBARNGE ORI 4 52, 92% A AT
R

A ERSREFRbRAE I 715, S & 5 20/ i
B 2007 FRE 3 R 19 MEbsE (R 7D, WRE
KRR TAE N B3 5 2 1 B A3 211981 4536 BEAT1 3T
FARRREE ARG SRR AR R
2.2 RENREBIAEENEFTH

* 8, YEIE /N ERK bR IR A IR B AT A
0.101, YAEEfE N 0418, & T 0317, ¥mT 3.14
s AL THREIG BEAT RN 0.048, VAFEEA 0.093,
P T 0.045, BINT 0.94 15, AEXRIGEIEEOA LT
90.103, HFELEH 0.172, $E5T 0.069, HEHIT 0.67
o AKERFFRESF MK LRARBIERBRDIE
100%, AHE & PRI I8 R A gt — 2 oodE, #R
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Table 7 Single indicator values in Tangbei watershed management and recovery degree

Ef=pan B 1981 4¢ 2007 4
PURAE FRUEALAH PR DR FRAELL(E R
G 0.139 1.50% 0.015 0.002 100% 1.000 0.139
G 0.070 22.72 0.564 0.039 4.61 0.885 0.062
G 0.138 7.93 0.347 0.048 18.80 0.704 0.097
G 0.070 0.124 0.165 0.012 0.679 0.705 0.049
Cs 0.076 0.00 0.000 0.000 0.933 0.933 0.071
Cs 0.024 263.99 kg/ A\ 0.364 0.009 404.64 kg/ A 0.505 0.012
e 0.050 695 JB/ A\ 0.092 0.005 2781 Ji/ N 0.328 0.016
Gy 0.047 65.2% 0.174 0.008 40.8% 0.584 0.027
Cy 0.050 15.5 kg/57 3 H 0.255 0.013 413 kg/573IH 0.513 0.026
Cio 0.025 195 \/km? 0.505 0.013 263 A/km® 0.473 0.012
Ci 0.026 0.58 0.420 0.011 0.58 0.420 0.011
Ch 0.033 4341 t/ (km*a) 0.416 0.014 1026 t/ (km*a) 0.747 0.025
Cis 0.047 0.60 0.300 0.014 0.37 0.531 0.025
Cu 0.023 83.73 0.837 0.019 95.29 0.953 0.022
Cis 0.031 32% 0.460 0.014 32% 0.460 0.014
Cis 0.024 16 cm 0.260 0.006 25 cm 0.350 0.008
Ciy 0.047 9.1 glkg 0.182 0.009 18.5 g/kg 0.370 0.017
Cis 0.047 0.78 0.312 0.015 2.46 0.692 0.033
Cro 0.033 0.1 cm 0.040 0.001 1.6 cm 0.520 0.017

*8 EE/REIAEE

Table 8 Tangbei watershed management and recovery degree value

fibr 1981 4F 2007 4 #EmdRs  Whnfigk
KEARFPIRA By 0.101 0.418 0.317 3.14
HALTIRE B, 0.048 0.093 0.045 0.94
A DR Bs 0.103 0.172 0.069 0.67
HELE P 0.252 0.683 0.431 1.71
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Table 9 Assessment classification of watershed management and recovery degree
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Concept and Evaluation Methodology of Watershed Management

and Recovery Degree in Red Soil Region

SU Chun-li"?, LIANG Yin', LI De-cheng', SUN Xin’
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2 Graduate University of Chinese Academy of Sciences, Beijing

100049, China; 3 College of Forestry Resources and Environment, Nanjing Forestry University, Nanjing 210037, China)

Abstract: The concept of watershed management and recovery degree (WMRD) was defined from three aspects, i.e., soil and water
conservation, socio-economic development and ecological service function. An evaluation index system and method for assessing WMRD was
established focusing on the purpose of watershed comprehensive management on the bases of expert advices and references. Tangbei watershed in
Xinguo country was selected as the study case. The results showed that the selected 19 indicators for assessing WMRD could reflect the real situation
of watershed management. The analytic hierarchy process was simple and practical. WMRD of Tangbei watershed increased from 0.252 in 1980s to
0.683 in 2007 after long-term management.

Key words: Watershed management and recovery degree, Analytic hierarchy process (AHP), Tangbei watershed



