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Analysis on grassland degradation in Qinghai Lake Basin during 2000—2010
LUO Chengfeng"* ,XU Changjun®, YOU Haoyan',JIN Shenghong’

1 Key Laboratory of Mapping from Space of State Bureau of Surveying and Mapping, Chinese Academy of Surveying and Mapping , Beijing 100830, China
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Abstract: Qinghai Lake Basin (QLB) belongs to the alpine grassland ecosystem. The grassland degradation is an effective
detector to reflect the ecological environment condition in QLB. In this study, the spatial distribution and change
information of the degraded grassland in QLB were firstly mapped and extracted using remote sensing techniques. Then the
spatial-temporal changes of the degraded grassland between the year 2000 and 2010 were analyzed in different perspectives
using Markov model, index of dynamic variation degree, landscape pattern index and grassland change index. Results show
that the grassland in QLB was in good condition in 2010, and the non-degraded meadow and non-degraded grassland
dominated QLB and covered about 38% of this region. The grassland has little variation during these 11 years, and the
index of dynamic variation degree is —0.0384. The grassland was improved after the first degradation, but still had slight
degradation in the overall trend. The spatial landscape pattern of the degraded grassland was stable in this study. The non-
degraded meadow is dominantly distributed in the central region of QLB. The spatial-temporal changes of this land cover
type were stable during these 11 years, and its dynamic variation degree was 1.82% . The change of moderate-degraded

meadow was the most significant. During the period of 2006—2010, even the grassland in QLB was obviously improved;
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there was almost 7.4 ten thousand hectare of heavy-degraded meadow from moderate-degraded meadow, covering 65% area
of land cover types from moderate-degraded meadow. Light-degraded meadow, moderate-degraded meadow and heavy-
degraded grassland were dominantly located in northwest region of QLB, north and surrounding area of Qinghai Lake. The
spatial changes of these three land cover types evolved from and into other types were the most significant, and their

dynamic variation degree floated between 15% and 20% from the year 2006 to 2010.

Key Words: grassland degradation; Qinghai Lake Basin ( QLB) ; dynamic variation degree; landscape pattern; grassland

change index
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Fig.1 Area Histogram of Degraded Grassland in QLB in 2010
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Table 2 Area Change of Different Degraded Grassland Types in QLB during 2000—2010
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Fig.3 The changes of spatial distribution for degenerated grassland in QLB during 2000 — 2010
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Table 3 Transition area of the main types of degraded grassland in QLB During 2000 — 2010
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®4 BiGMRE 2000—2006 £+ FiR 4 Hith KR FHEE R/ hm’
Table 4 Transition area of the main types of degraded grassland in QLB During 2000 — 2006

2000—2006 AS AL R H AR g A ) A A 2 e A

ES Y A -69180.0 R R L ) 124966.7 R R L 74486.7
v 2R AL ) 40766.7 o IR AL ) 30353.3

BREEIR LR 51753.3 ES Y AR 74486.7 ESEY ARG 124966.7
SRS IR 29240.0 SRS iAR ) 30873.3

IR (b A 20366.7 rp 2 IR A ) 35213.3 CRESE AR 55706.7

ESEEIATN -17640.0 SRR T AN 28266.7 rhEE R AL B 15033.3

IR AL ) -16546.7 ESEY A 30353.3 ESEY A 40766.7
BRI Ml ] 30873.3 Ll SRR AR | 29240.0
HEE IR LR 55706.7 HEEIR LA ] 35213.3

2006—2010 4F FELIR AL 5 2 2 B AH B AL 4 i AN 3 5 B, T ARAR AR B R R 3 FP 25 43 )
AR )RR R ) AR EEIRAE R, 53R 3 R4 M, R S PR IR R, RIRIL R
A RIAUY 14,56 5 hm?, EZ AR bR | FE R R A0 ) i AR i ok, b AR B R AL LA TRl 14,18 U7
hm? | R AL R A 1T R R 6. 87 J7 hm*  HFEIR AL B2 2. 67 J7 hm? W G ks i 5, b B R b v fe) 222
A Sy AR A ) RN R R R AL ) A 7,40 7 hm® AR O E IR AL LA

5 BEWRE2006—2010 £ ERUEMERZRER hm’
Table 5 Transition area of the main types of degraded grassland in QLB During 2006 — 2010

2006—2010 A TH R 7 Sy HAB S ) A LA 2 e
ES Y A 145626.7 R R L 65393.3 R R L ) 141806.7
SRR IR ) 68740.0
AR A 27373.3
rh 2SR Ak -113786.7 R 74006. 7 BB ) 28780.0
AR 68740.0
B IR ) -84133.3 AR 141806. 7 AR 65393.3
SRS IR ) 28780.0
R ) 59493.3 AR 27373.3 LREB IR ) 74006. 7
e B IR AL ] 37986.7 e R A ) 29080.0
R R -53266.7 SRR EE AN 35560.0 rhEE R R 17206.7

2.4 BALE BT

55 2000—2006 4Aif 1] Bt PN AR A 5 b sl A5 A8 AL BE AR L35, ok 1 A B8 R Ak i) | L, DR o R R b R
A, HA BRI B b S 45 FE 2000—2010 AR (R BEXT LA/ | i ff 22 S e AR A ) o J ) N T it % 7
FEIR AL A 4 B L I R AR A R ) Sh A AR AL R 2 S b . X A s ) B R b R
i Bl 2 B TS T ) — A JR o 3 2 R T DA T 450 BH 7 I B 2006—2010 4 3R fk B b 5t S
P HUCFE, FHE R R d b T ah AR bt B 2006—2010 A5 Fsf ] B P 4 IR Ak B Bl A AR AL
B % 55 F 2000—2010 AERHE] B, 5 T 2000—2006 4FHsf [A] B, i FlvAR £k 8] 422 10 FH 75 1 000 37 ek 11 38 1 55 s 7
2006—2010 4F 284k 36 3l L 2000—2006 407 &

2000—2010 4FR I BE N R R W AR A oA, DA R B R R R R b R DR i Bl A A AR R A I i O
2RI R, AR v R IR AL e, B EE AR R R AR IR S A R b R 2 R A Y
FIk,

3 BUEMEWKETLSHT
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Table 6 The dynamic variation degree of degraded grassland in QLB during 2000—2010

25 Type 2000—2010  2000—2006  2006—2010 5| Type 2000—2010  2000—2006  2006—2010
IR 1.82 3.73 3.94 e R Ak ) 7.22 7.03 18.12
N T HH 3.80 5.43 5.54 FSEIA /7 4.24 7.06 10. 44
B2 RE IR ) 7.59 8.66 17.64 rRE R Ak i 4.71 6.63 11.96
rp 2 IR A ) 8.02 8.63 20.26 AR R 6.43 5.53 15.34
AR ) 4.68 5.85 11.46 e TR A 7.86 7.25 18.12

UL 2010 41 2000 4F LL#,2006 4FAR AR =S (0] 73 A1 5 29 R B LUK R P 22 53 LA/ IN AR 3 SRAE
UL 0 A SRR B | S s L2 () 25 4 ) &2 e, 7 — 8 R T Il 17 AR st 0 i 3L RR 2, 2000
2006 ,2010 4 AR IR E A A2 A0 Ak, 156 B 5 1A 3800 90 33308 10 T S5 OB 1 B — 5 B R 328 52 1 B AR P (R R 11 L
BT, AR RS E . AT T S0l A0 LA F2 2 2 A o A R AR b b s [ 43 A 1Y)
5] BEAE 2000—2010 47 (8125 f0 R FEAE 0. 03 LA PNAR /IS, U BH A 33 ] 37 35014 18 Ak R 15 AT 2 A 5 el I i
ks s IR, TR H o AR A (B A, 2 BH BE BB R B 52 4%, 2000—2010 4F 3 [B] 12 (E Ok Bk, (AL AR
WEAR /I, 10 B SR fb 5 b R BE R R [ 52 2% AEX PP AR AR AR 208 AR FR B 38 UL IR B S U] £k
FREE MSI= 1, F/R AR Y MST B R 7 5OUE OB FEI B A2 2% Al 1< . 2000—2010 4 3 1] Yt S
ARIEBCBIEAK, H GBI 1, B GR A5 b 9 25 AR BN
®7 BEMAHSWKBENEL
Table 7 The landscape pattern index in QLB

FI MSI FD SHDI EN
2000 0. 4400 1.2300 1.5425 2.2012 0.7769
2006 0. 4400 1.2674 1.5464 2.2375 0.7898
2010 0. 4400 1.1945 1.5542 2.1576 0.7615

4 iR AR AR AR o A

N T SE A T R ORI AR E AR A A RSO I R IR E R, R AT B
M A8 P A i) 2 EL T R BB st R R, K 75 T S ) M 2 5 2R T 00 O 8 ARG, Ik 8 o, R
SYONBHETT 1 9, 2R AR BT SOl R . SGRALE U IR RO T 5 R GE I . Fe 2k 48 KU
T-5 RHBOBHHE

R BEMAHLREENESRIIIR
Table 8 The ecological grades for landcover types in QLB

Xl

25 Type Ecological grade eyl Yo 2 o/ Tl
KB 1% AIB AT 3 H AR ) 6 9
Al 19 ESEYIA 3% IR AL 6 9
NN BARATRE 1% R ) 4% W EZIR AL T ) 7%
TEAM 249 H LR AT ) 549 e BE IR AL F i 7%
AT i 39 HhRE IR AT 549 PREEHL 8 2

FIAAR(3) THET MRS 3 2000—2010 A7 1A (8] (R A b A 8 B 2% 9 Firan 7 191 i 38 2000—
2010 A HAMEIHR A B 25 HR 50 -0. 0384, HiR b #4B W i R 48 H0 N F -5 LR, XA BUEAE# /N, il 2
RFEE AR, A RIB LR A8 B N T S R G R 2 Ak SR A 3 IR 4 7 1 i Sk 2000—2010 4F
ST AR Ak S A R IGR Lt #, Hod 2000—2006 4F 3 (1] 3B £k B i AR Ak IR O R RE A AR R R 1k, {H L
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2000—2010 4EHAMEIE AL FREERY K. 2006—2010 4F- 1A [a13E b B 28 AR 1l 3 ok 35
5 #ig5itie

P A S 0 B 7 PR 4, X R BRI LTSRS
- N N N e e 1t Table 9 The grassland change index of QLB
TR Ay T2 A S PR ) —— iR Al AT i 2
I 2 B4R el A I AR AR T B AR A pree—
IR ZA T B, IR AR XS HH] Change index
TLIT 10a 1931 fk 5 b 3 17 3% 252 W I % BE . 2000—
2010 4510 i) i $uk R b A8 AR A 8 /D, AR TR Ak
s T AR L2 ] T AR IE BEAR/INE SR Ak S B B B, 2006—2010 4T 3 18] 3T 358 575 b S A e e s ke 4 (0L
WA PRI H) 2000 AF ARG . T P AN [1 3R T 5 1 28 31 114 245 TR) SFo0iAs Jmy 2R B0 L AR

T TR AL 3 1R Ak R b AR A S AR A A TG S AL RIVE A5 5L 2000 4F DL 77 16 8 1 U 1 <0
B AUE TR M0 G200 o R A b ) L AR R R A R SR 25 A . 2000—2006 AT 4 ] it dak e iR Ak, T BE
FE B KIANA B E HOL A = KA AN E T, 2006—2010 47 B[] T 5 b i ALl 660hm” 34 i 2]
8593hm” , 5 B St (4 AR A PR BE AR 5 25 A B TR AT DG I A1 ke 7 YRR A il T o VA B T A R I
K AEARIE X IR % 2 Je 1y [R) i, b el R DX ) o J A S RS s B T AR K

ARBIFGT 25 5 B AR X 2000—2010 474 ] 7 50 5 30 AR AR B A 7 T 1A A I 28 2B, (L 32 3R BB
AR By (BRI, 76 W B B R 43 1 — R S B, RN REAIBUR PR T B0 AR A5 R B AR I B TR i R) 56 42
XiF IO, AN BE BB TR B 75 2 itk 2006—2010 411 ] 370 355 5 bl 2 A 0 s e 38 1) B2 R IR IR, O AP
Hi SR S5 TR 3 IR BRI K, 6 P T A R I S B RIS BB RS B R, AE SR ISR
AL — 85 ARG E B TR A S A 0k} | AR 25 11 3 RS A ot 757 98 ) D Sl A A 0 i A8 S R 2R A 7
AT,

2000—2006 2006—2010 2000—2010

-0.0673 0.0272 -0.0384
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