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Rangeland health assessment in the meadow steppe region of Inner Mongolia .

Integrating herder perception and field sampling
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Abstract; Controlling rangeland degradation has been the key issue of Chinese rangeland management. However, the
research of rangeland degradation mainly be based on scientific methods, and neglects the importance of local herders, who
have been directly responsible for rangelands. They have their own perceptions about the rangeland condition. This has
resulted in conflicts between scientific methods and herder perception, and then adversely the affected effective
implementation of conservation programs. In this paper, an explorative study was conducted to integrate herder perception
and field sampling to assess rangeland condition at the household scale, in the meadow steppe region of Inner Mongolia. The
households were divided into high, medium, and low economic levels based on survey data. A Condition-Vigor-

Organization-Resilience ( CVOR) model was used to calculate the health index of rangelands under different household
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economic levels. Results showed that both methods used many of the same indicators to assess rangeland condition. Results
of both methods indicated that the rangelands were unhealthy and degraded. Among the rangelands, there were no significant
differences between herder perception and CVOR assessment results ( P> 0.05) under different household economic levels.
Results demonstrated the feasibility and reliability of using herder perception to assess rangeland condition in terms of
evaluation criteria and results. The integration of herder perception and scientific methods has potential to contribute to

assessing and monitoring rangelands.

Key Words: rangeland degradation; erception; CVOR; rangeland health assessment; Inner Mongolia; meadow steppe

]2 JE R R R R A R R 41.7% , fH5Z F AR AL R 2R 52, B JGR A ™ 5 TR i
il F R AL PR B AR SR C RO TR R A R b 2, OCT R FRAL Y — R A R, AR AR
AR A PRRUH A B SG3A BECR (0 1 45, R e Bhf ke i A hy S S B TR AL 1 1
JELPR O PR T AR Sy R BT B DA S R O e 4 F AR AR S BOR (R vk — R EL
ol X AR R SR A BT g ik A TR 1T 2 T O B S TR R RACIX A
B J A FHA A BT A 5 R B A B X B AR F O — S R T, 3 A1 A1 BOR R 18 SR sl e
2T R EAR G HO R 19 H BRBREE RA TG , 2505 | A A 2500 BRI S bR & ol A7 17
HZ AP G e R BEOR R

FE N AN 2 KA T B 0 IR RS FH T s8N SRR B > MO WA 2 T R Ak
TRFRIFE A B IR 5 R Ak A DA R G A B R B R A BOR T R T RO BN A AR 30
P A B T 2 A, R E A B G I B A K R T I RO RN 2 B T 9T, o Dk
ARBCHEATEE A VMY, HESE AR 73 T AR BN R 1200 A4 i R A 28 RGBT i i o . R Py
RO RN BBO B A F LT R PRy AL S PRI A L

WO AR Ry e D 5 el P 5 A BT | X e D 5 — T R RTTA TEORT A ) e SR 0 A 3
AR HAT AT Z R AN, AFIER DR P B SR AR S G LA 52l AR T e ) R DX A
FIRBE T AR R OISR 3 O TR R A A SR FAT 4K J8 B 142 HH 1Y Condition-Vigor-Organization-
Resilience (CVOR) Zia T8RP A 2: | 0 A AR PR 5 VA TR0 RUBE R JL A BREVEAR O ThD A — Bk, DUy 3%
() RE SRR RPN Ak i A8 BRI A 280 BERT SRR AR T ) O A L 2%

1 HREREEFHE

11 ARSI

WFE DXL T NS AR AR L IR PEREE(118°22'—121°02'E,48°48'—50°12'N) , J& T~ HiL Y 1% i fa) w0 Ji, 1%
o DX Jo i R P 2R U, AR 2 Tl - 0.5—1.5°C AR F7K #E 290—400 mm , 2 4R [FEK AN 2] e B
Z, TENGEN TR R R AL R R R A 7 ) B, ISR AL RO A ) E Y R A4S R
(Leymus chinensis)  DUIN/RELSF ( Stipa Baicalensis) . H B ( Carex pediformis ) 55 , He v 22 51 DU R &L 58 5 4
BT B8 (Artemisia frigida) BB S ( Potentilla acaulis) 57 ¥ & ( Carex duriuscula) 55 5 L/

H 20 tH22 80 AR X St XA —fil 7, Bt W7 B 7 LK U™ — B B 0 4l 5 A
BHOW RO 1 FEEMASRIE B AT B EEAE] . OO R ER 0 3205 2, 280807 745 58
T A AF TR, WO B FE RT3 B3 00 B R SRS T 5, iR 04T R 37 10 e A b S {H S i R
BRVE MK ZEAT B350 104 2 t0d o A E o
1.2 kg
1.2.1 P Eur

A YBIER F 53 2 BEALRE 75,2013 42 7 A FAl—8 A HAITEWFFE K BEHE 3 DA ( &) Fefhle 5 4>

http ; //www.ecologica.cn



2 4 JHHESE AR BT HOP BN SR A AR AS A A A St AR ) LR R AN 3

WA (FF) |, BN A () BEALZERE 5—20 PO, 2 60 PO, AN (D) JEBIFRI , 5 5018 5ot I A 4
YT ARSI A O A 2R R B I O s TR AR TR B I — o7 S R I A 56 1O ) WA TR N B A Dy 1) A 0
PR, DABAR RS G2 AR | LA SO R 7 4 BRI A IR0 AL, R R I E P 25 0 S0P ki 25 30 41 ik
BLASPRIERAN | BT LAAE PRI A i Rk 50 3 T DL A P i A T A

PN EEAFE LT LI : (1) PO R R R IE LB H O (A P& ST ) 5 (2) $or x5
JER A Sh A8 AL IR AT AL FR R A R BRI 7= 0% (3) X R - S s A AR AL i B, A
5 - N E R SR ARAT 5 (4) FIFAS AR B MOl Az 77 R RE I 5 (5) X A D fele BRECBR O A JER AT, A 75 3R
1k GRIEFERE AR,

1.2.2 Bphhi#E

B AN A e PR AE © SRR BB R LA R AT . P AR A T U6 2 AT, 1 Sl AR A O R
FEISOA S B SR 3 3 2%, AR A 5 30F S =2 ) 1 i BE IR ) AR S 5E R 70 R BIRGERE 0 43 SRy ARl
TR X B 243028 3.00 B4/ hm? (2.00 - H47/hm® (1.50 SEHAL/hm? | [7] B 45 6 40P 18 G, T
PR BRI AR L . FEAFASHO R B SEa b, I o AR A K407 HR 43k 5 7 3807 B 1 S B A1
R, R ZTE R AR 3 AN AT B R IAALEE S AN RIS KR 5 P e AR R ik
FRIX B3 154y, TSI, h T I8 AR MR 2 58 @A BUHO 5 (BERBOR A, AR P8 B,
AR EZ X 200 B A 1 50, B T St Rl 3t 01 HL R FE A ZR 0, TR e A 4 A ROtR B A
I A4 Hobbs"™" (A28 R RT3 I8 R GRS 1, I B B A 158 I AT 5 HATRERTAY 5 i
FEGERNSIRIX,

2013 4F 8 H oA sEA T IF AN SR BRI, DARO S A3 a5 R A, FE R i JE 480 (R U B T, e e
BT M I AR L R R R A 3 A S S H A BREBR O 1) b BE A TR 6, S AR IR S S 1 mx 1 m
BETT, SR SR AR A e 5 N BB, R P ML 1 B 5 9 B 55 | 40 R R A4 R - A 7 L b B L
#H, SHIRXTESTRRTIE T RAE
1.2.3  HFEERIEEOTEM

KT ARG, A BN DIEEITEMN L S RGBS EOL S 2R 0755 (P i
32 N VOR RIS 0L IFFE L P AR 8] T —E MR (R AR B e R BRI U5 A S R 4
ARG 20 TR ARG FEE R R ISR A A R G4 BRI AR R ARG — , 5 R T % K sl /N A

BRRAE B XU 2 R IR i A 45

F£ VOR F8 505 MZERE R4k A BE 1T 2000 442 H T CVOR ZEA 18 80FEM L, HEFEDL (condition,
C) BRHEFARRGEHRA G0 S SN FHZEE"  CVOR ZEA 1R 5L % 18 T B R X A 248 R 4o g b
SR, AN TR 200 8 B PR O R E 2 T 2B 5 IR T AT A pE 0 AR5 R A CVOR
LERTRBOE N RS B A T . FUA AKX IR E T .

(1) HJFIEN (C) BT

B JFIEN R T A S R G- AR R R RS AR AT AR g DL
e ING Wk (=L i N N RN W

C = SOM,/SOM,,
K, SOM, RPN ST G 1Y A LT & i, SOM, WS IR G HIRAWLUR S ,C, e [0, 1], 4058 € >1, NIH
Cc=1.

(2) W& 1485 (V) I

W RFAES RGN RERAE SN AT HDEARCED A RN AR AT i A b A
Yyt AR bR AT

V. =B./B,, ,

http ; //www.ecologica.cn



4 A E = 39 %

K, BTN X R b E A B, IS ARG E ARV, e [0, 1], WR vV >1 E v=1.

(3) HLUIH8%(0) Iit5

LU WA 25 R GERIRENE, TR 2 REE T b o A B3 ADGE A g R ARG g 10
TR B, 25 NS RIS LS PN iR ] AT R TS W R A AR A S AR X A 4
AT e BT AR AR

0.= Y [(F +B +H)/3]

K, F =N /N ARRE DRI ARXS 3R, Ho N BEER S IRP O RE D5 88, V2 A BB D7 B0 (ASBF 58 R A
FEd 5 AT B N=5) ;B =B, /B, , A YRR A st o B, 05 j WIRIESE bk AMRE T T E (k=1
2,005)  BIEH E MR E  H =P /P S WA R 3 BE P O R DR AR AR T TP
HMRT- Y B, P, 2 PPaRoRE

G PN T R LU EE 5SS BA G AL I A L, B, 0=0./0,,, X0, 0. M X 41
HA T ;0 , NSRAGINAL S, 00, 1],7 0>1, MELO=1,

(4)E JIH8E(R) 5

WA 1B R A 2S RGEXTIME I B9 SR RE S Ak R g 01> R R ERE Y R Rk A
B, 53R 10, 12 AR  ASBIFSE SR R R A L A= i SR kA8 s bt b 2R 4 ) HU(E R A T34

B.(D,+D,)/B,(D,+D,)
““B.(DI,+DL,)/B,,(DI,+DL)

K, B.(D,+D,) By (D, +D,) 7 BIREIEA X GRS IR G P 3 Fh =5 0 DU /R &350 b - AE 4 & 2 F B,
(DI, +D1,) B, (DI, +DL,) W2 HICRIFN X RS I R G IR A5 /R T s F R B 2R R E A Y= H
FR [0, 1], 0RR>1,MR =1,

CVOR ZE G50 TR AN

H =WexC+WoxV+Wox0+WrxR(1)

K, W, W W, W C V.0 R ALE R BT C V.0 R £ ZE A E M R o] jside e 250
RS S R AR VE | A SR ZS (B AR ST PE I Bl i e) 0 s vk 2 S 3 2 i 22 Hih W+ W+ W, + W, =
1 H W, W, W, W,=0, FNARBGEESMEA TG 2 50 E 2 80 30T T AT, 35 50, i w,=w, =
W,=W.=1/4 Hl [0, 1], 4158 HI = 1, REAE TIRAHARE 45 HI = 0, LE B RGEBAMER
1.2.4  FJFA S RGUAERR S 9 Rl 4y

BB L SR RS DU ok R S R G RRR AR 4 4 A ARTRAES WA 0.75<
HI<1.00, WA RGEAERE ; Q2R 0.50<HI<0.75, WIANEEE ; 15 0.25<HI<0.50,, WAk FE 5K sk 0 <HI<
0.25, R,
1.2.5 %dlsibrg

K Excel 2007 1 IBM SPSS 21 %% ik 17 ab 34

2 HBR51E

2.1 HRron] A R B A R

KT X 2% 30 A7 AR HRRBUAZ fL R, i 6 1 R 809% DL 1 AP A AL BOIR DL AR 22
829% WY AR BRI A e i e P i, — AR A AR AL TR /R B (e ) SIS 3 A 85%
87% MU 73 3114 HHEL B A s 2 R ot BE AR, AT 15 38 87 % IO TR BT X Gl e 7= i 2, A = T el . %
TR, 73 0A 80% F1 T8% N S L SRR RE FIAE g Hh BERRARG 5 5C T 55 Jt g FREAR DL AR A 0T 7 ol 19 52
i, 80% 0 F7m 2GR 1 JEU IR DL O 22 B Mol A2 7= . g R R BO A T s 52
ASFERRIEA TS B A AR L 0 SR T, 33X 5 3 22 SR IR 05 B I 512409 — oy, RO RN

http ; //www.ecologica.cn



2 4 JHHESE AR BT HOP BN SR A AR AS A A A St AR ) LR R AN 5

BT AP F S A HAR DU ARt O T A AR . R RIS FE 48 s BEBOT T, O™ B e 22
HA T HITHERf oA e U IR D0 i AP 25 F

R1 HPMERERKTERA( %)

Table 1 Herder perception of rangeland health condition
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Table 2 Heath index and assessment results of the sampled households’ rangelands
14324 Household classification
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Table 3 Non-parametric test results of herder perception of households’ rangelands condition

RIS e/ LB YL E T 2 i A7 TN TS YL R B
Chi-square test Species Height Cover Productivity Moisture Fertility Livestock Degradation

x> 2.86 1.08 1.08 2.33 1.08 0.03 0.37 1.63

P 0.24 0.58 0.58 0.31 0.58 0.98 0.83 0.44
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