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Desertification and change of landscape pattern in the Source Region of

Yellow River
HU Guangyin*, DONG Zhibao, LU Junfeng, YAN Changzhen

Key Laboratory of Desert and Desertification ,Cold and Arid Regions Environmental and Engineering Research Institute , Chinese Academy of Science , Lanzhou

730000, China

Abstract; The Source Region of Yellow River is located in the northeast of Qinghai-Tibet Plateau, with an area of 13. 14 x
10* km®>. The Source Region of Yellow River plays important roles in water conservation, bio-diversity protection and
wetland conservation. Nevertheless, the rapid climate change in the Qinghai-Tibetan Plateau has induced lots of
environmental problems such as glacier retreat, permafrost degradation, aeolian desertification, and grassland degradation.
For the last decade, the eco-environmental problems in the Qinghai-Tibetan Plateau have been receiving increasing attention
due to global warming and intensifying regional development. Our recent investigations revealed that aeolian desertification
became a severe environmental problem in the Source Region of Yellow River. We therefore conducted this study to fully
understand the development processes and the changes of landscape pattern of aeolian desertification in these regions.

The development of aeolian desertification between 1975 and 2005 is identified by using remote ( RS) sensing and
geographic information system ( GIS) methods. Remote-sensing data used in this study includes: Landsat multi-spectral
scanner ( MSS) images of 1975 with spatial resolution of 80 m, Enhanced Thematic Mapper ( ETM+) images of 2000 with
resolution of 30 m, and Thematic Mapper (TM) images of 1990 and 2005 with resolution of 30 m. We selected images
recorded between June and October, when vegetation grew well, because aeolian desertified lands are more easily recognized
during this period. Thematic maps, including land maps and geomorphologic maps, were used as supplementary data
sources. The result shows that the area of aeolian desertified land increased at a rate of 151.74 km’/a between 1975 and

1990 (slightly, moderately and severely desertified lands increased at a rate of 40. 49, 70. 96 and 40. 25 km’/a,

B&TA P EBABEIE X R XSS TRTTTHTE 4 AA RS BEE (51Y184A61) ; FEIZK A SR M4 d 3 BB H (40638038)
Yo B H#1:2010-06-02; E1T B #3:2011-04-21
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respectively) , increased at a rate of 1.57 km’/a between 1990 and 2000 ( moderately and severely desertified lands
increased at a rate of 9.48 and 6.29 km’/a, respectively, and slight ly desertified land decreased at a rate of 14.20 km’/
a), and decreased at a rate of 54. 66 km’/a between 2000 and 2005 ( slightly and moderately desertified lands increased at
a rate of 15.51 and 17. 34 km®/a, respectively, and severely desertified land decreased at a rate of 87. 51 km’/a).
Furthermore, landscape software Fragstats 3.3 was used to analyze the landscape pattern of aeolian desertified land in the
Source Regions of Yellow River. It was found that the landscape pattern changed significantly, the fragmentation degree of
aeolian desertified land increased rapidly between 1975 and 1990, decreased slightly between 1990 and 2000, and
increased again between 2000 and 2005. The patch shape of aeolian desertified land became more irregular.

Factors responsible for the land desertification include increasing temperature, decreasing precipitation, over-grazing,
drainage of water systems, land reclamation for agriculture and rodent damage. Of these factors, increasing temperature,
over-grazing,, and drainage of water systems appear to have been the key factors. So we suggest that human behavior must be
adjusted to control the expansion of aeolian desertified lands and to rehabilitate the aeolian desertified lands. The “tragedy
of the commons” has led to problems such as over-grazing in common pasture areas throughout the study area, so it will be
necessary to adjust the grazing rights of local people to prevent further over-grazing. It will be very important to strengthen
the knowledge of environmental protection by local people so they will understand the need for such changes. In addition,
the government must find alternative forms of employment that will be attractive to these people and that will sustain them in

the long term so that they are not forced to return to their old, unsustainable practices.

Key Words: Source Region of Yellow River; desertification; landscape pattern; Qinghai-Tibet Plateau
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Table 1 Classification system of desertification land and its description
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Fig.1 Distribution of desertification land in 2005 in the Source Region of Yellow River
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Table 2 Area of each type of desertification land in 1975, 1990, 2000 and 2005
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Table 3 Landscape indexes of desertification land at landscape level in 1975, 1990, 2000 and 2005 in the Source Region of Yellow River

N P E R
. . N . BEHLF IrUEk : .
L BEMOSR RokmMOEEC o AR B /m " LHet Bt
A [ £/ hm Perimeter . LSRR . , )
Number of Largest patch Mean Euclidean L. Shannon’s Aggregation
Year . Mean patch area fractal . Contagion index .~ . ;
patches index . . Nearest Neighbor diversity index index
area dimension .
Distance
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1990 8522 0.7126 204.0039 1.4876 588.0483 63.5278 1.0998 91.0137
2000 7927 0.7173 219.5196 1.4870 573.9104 63.9017 1.0943 91.2213
2005 8291 0.6348 207.5987 1.4935 564.1703 64.5539 1.0639 90.9952

3.3.2  KRUKF YD EAL -3t 50K R AL AR
FEZSRURA BT 5 AN HEROS BETIRIX 4 I 28 VAL i) SR SR AR At AT 100 b (R 4) .
PR XA R VDAL - RES B AR AN SR 4 R . BARORE  EIEE Y () MR BRER B IR 2 1245
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B HBE SR AR 3000 DL U BE SR B /D SCR LA TR 1975 R 2  HIAUH 6 B ;
PRER VDR b Y BRI A N 5 W Sl (B ) b R [ 0 () M SEBR T AR A I, 7E 1975—1990 4[],
BEHEC TN A B 2 v () Mo v () M 3 shvd () AR 8 VDR b, 43 BI3% i T 36. 98%
27.82% \27.70% \7.28% . V-Hf &5 VR b R XUpskoB b 114 B0 e B0t W) 43 3k 20 7 11, 18% M1 50% , 7 1990—
2000 AF[H] , #iiE VD ik b R BR R VD AR b 1 BE BRI R A AN R W BT () MR BEFRECR SO T 0. 79% 10
EE VD () i BES B 80 e B 870 T 20, 24% 2R E YD () #0s/b T 4.71% . £E 2000—2005
AR, YD () MR B R ARSI AN 5 IN T 8. 05% |, P ARER VD BR b A BEHLBCR IS T 11, 1% |, &5 1P
(Fo) MR BESECEE G T 8.29%  FHULAT UL, BEHRECE A 4 A 0 AR (RRRIE A < I 3V () b BRF R i o
EFRFEEInES KS A B AR D (HJE T H B S & B RIR 25 5 % v iR T AR A XU
Hh, PR B S g — AR

F4 HWMEEK 1975.1990,2000 71 2005 £ & XKD EL T HEMHE
Table 4 Landscape indexes of desertification land at class level in 1975, 1990, 2000 and 2005 in the Source Region of Yellow River

AL L e T BEPHCRE WRBLRIEE  BEPCFY T hm? Ir R

i{:\ Classifi‘(:ali‘on of Number of Largest patch Mean patch Pen'me‘ter arfeafractal Aggriiﬁfindex
desertification land patches index area dimension

1975 [EY ()M 1490 0.2563 147.9803 1.4570 90.2287
ERREE VDR 152 0. 0940 214.1479 1.5504 89.1258
SRV 6 0.0073 584.2800 N/A 97.7747
REEV () H 3009 0.7246 325.0698 1.4662 92.7902
PRER VR 673 0. 0200 72.4654 1.5162 84.2996
W () 1390 0.3722 163. 6689 1.4752 91.7064

1990  REEY ()i 2041 0.5253 133.3176 1.4901 88.5150
R ER VDR 135 0.0937 222.0187 1.5410 89.4700
SRV 3 0.1152 5070. 8400 N/A 98. 8787
L EEVS () H 3846 0.7126 281.1532 1.4902 91.8538
PRER ViR 722 0.0263 72.0155 1.5215 84.2090
WA () Hb 1775 0.3725 162.2109 1.4705 91.1943

2000  [EEV(E)HY 1628 0.4737 158.3854 1.4883 88.7487
ERREE VDRI 135 0. 0940 222.8027 1.5388 89. 5654
Vi i 3 0.1152 5070. 8400 N/A 98. 8787
PR () i 3665 0.7173 297.3734 1.4923 92.0214
PR VD TR 707 0.0342 74.8388 1.5184 84. 4404
W () 1789 0.3750 164.4522 1.4662 91.4175

2005 @EEV(E)H 1763 0.4721 151. 1541 1.4854 88.6153
ERREE VDRI 150 0.0825 194.5368 1.5363 89. 1348
RV i 2 0.1169 7695. 5400 N/A 98.9788
P () i 3773 0.6348 294.4273 1.4925 91.9536
WER VD IR 670 0.0318 72.3041 1.5281 83.8818
Wb () 1933 0.3689 129.7602 1.4973 90.3797

A ZEYBTEAL, - B BES S T AR TR (26 4) 76 1975 48 | JUitoRF i %) BB P 247 1 AR L p2 v 35 Ak 4
B, I DR bt 2 XU L322 | DA I 75 DXt B 4 BRE BRSP4 T B 1975 4F A 584 28 hm® 1 /i 31 1990 4F
5070.84 hm*, %] 2005 4FEHEHNE] T 7695. 54 hm® GER T HE &KV b, B KUk BEHL LA, g 45 2800
TR b 1 BB SF- 357 1o VAR AR Ay < R 8 VD AR L 1) B B S 2 T AR/, R 70 h® 2247, T ELAE 4% BT
FIAR AR A 5 2 B R V0 () e K, LR AR 82 VD Bkt 5 [ /2 V0 () SRR Bh b (B ) S Al B e S 4y 1o AR
FLESHET , 7E 1975—1990 4F[A], B [ V0 () Mo BES S AU N T 3. 68% 4b, g 45 K Vb Ak + b
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P EELRT- 1 TR IS S vl I B A b e [ v () b R V0 (B M /INE R B 43 98/ T 13.51%
9.91% ,BE VP ERH AN sh V) () Hs/NMEBESIA L 1% . 78 1990—2000 47 ] , 45 2 Vb + i BEH -1
T FR AT AN TRVRR EE (R 34 0, 122 U ( ) i) BT 227 T BRI 488 W Je A, 30 T 18, 8% , B & S iR AR /N
TE 2000—2005 AF[0] , 452Uk 4 b 0 BEBRL T 25 T BB 52 B8 L /N 34, o it sh v () BB 1 35 1 AR
B /INIRS B e K, DB/ IN T 21 1%, O 88 VDb, D8N T 12, 69% , HAX IS AU/ INE FE ARG 45 /0N | [ e v
(B b BREEVDRR R [ E VD () Huor 50N T 4.57% 3.39% F10.99%

B RVWAL + M R BEHR B B a3 4 PR, BASKRE , 21 v (o) Hh i) d5 R BEH 8 B ok,
[ V0 () MR B vb () HiAL T rh 47K KUkt | 4587 V0 ik b Fn AR B YD R M 3 /N . #E 1975—1990
AR ], U b 1) o R BB 6 B T 35 853K 1478, 08 % , 15 V0 ( ) M RN AR 88 V0 ik b 23 S 34 /0 T 104. 96%
M 31.5% , HARRARLEREL /N, 7E 1990—2000 4[] , B #8 V0B% Hh (1) 5 K BESRLFE B3 in 7 30. 04% |, [ @ 1
(o) Huis/N T 9. 82% e KRR A ALIR BEIAR R 1% . 7E 2000—2005 4[], B XUHUR b 179 fe K BRE R A 2503
T 1.48% A1, HoR 45 S VDAL - b Y S K BE B B0 S 9l VB 34 P R VD Bk iR [ e V0 () b ok
BEHLHE B0/ Mg RE R, 43 BN T 12.23% F111.5%

BT YR X 2% 2V EEAL - i 22 (8] i 3 AEBOK T A VD R ) o e B0 R, HLAE AN 30 4R []— 205
/NG YOS REE TP ER M, BE TP () A [ E T () #2250 iR in HLH AR A HE AR
L, Fahvh () HifE 1975—2000 48] — BN, (HFE 2000—2005 4F [ AR LG T, 7E 1975—1990 4F-[8] , #
FVPRRHL [ PR E Y () HUR A dERCE R 7E 1990—2000 4E[a] 2 [ 5E Y0 () MY 4 4R B /)N B b
i, T3 A e 45 S VDb = b 1) o3 AR 508 S /N B, FE 2000—2005 AR [R], 2 [ U () ) o) 4
BOUTAR KA, [EE U () MRS T Bk A /- 4E550h D RN (R 4)

AR T M RAE B AR L AR E KUk Bk ) R R = T H B4 2RV bt i, H—H 21
TS REE VBRI RAEE BAIC, 2 e v () Mo i) AL JE BN & T sh U () b, 7R — R i,
[P 2 VD (P ) b SR 4 B G TP AR R ViR (H P T [ VD () HURER FE VRN, 76 1990 4F UG, HLIR AR
— ELENT R VD BRI R AL R sl () bR B e/ 32 B R AR AE 2000—2005 4[] 5 [ | 2 [
EV () MR B AE BETE 1975—1990 AR AI/NE A (£ 4) .

4 Zi5itie
4.1 %58

AT i 1 S L PRE BRSO X IT 30 a R X AV EL & FARBLHEAT T 22 i AH B I, DA
MARAT T 25 A ST P A VDA JRARRAIE , 2R FH S WL 50 SR 20 A o VT i DX VD A i 1) S WA Jmy A8 ki
575307, 345 T IX V0 Ak + e 5E K T 2880 7K S b B WA R AR RAFAE . 76 1975—1990 4F ], #%
AT XA V0 Ak - i v AR R W AN 5 7E 1990—2000 4[] , YAk 4 i i AU RRFR RE 5 6 2000—2005 4E (1], b
Ak A M T AR BT /NI B AN R B BEATTR X VD AR AE 3 A W U P PR - PR R AR R /N I 3
LY 95 S

FEBCTIR X YDA & R e AR b Uk - M i SO0 R B AR R B . 7E 1975—1990 4 [H], VD ifE 1
L&A T R EAL  FE 1990—2000 4F[A], VEAL b BT R A ERGE , M8 A5 7 Ak - M e
H TR, 5o ZREPEREAR ; 78 2000—2005 A (8], AR X VBRI N T iR B A5 Vb Ak £ M i AU BT gz (5
[, S 35 1 VB - Tl A B A S I, B IR G T A TR B IR IX 1 A SV AR b o [ E T
(Fr) M BE B i B 22, 21815 U0 (R ) b A SREBR 0 198 28 P 6T 38T Y8 DX VB 1 = b 1 OB e R L 2 J
B RIVER, BRI, s X [ v (B ) i 36 B0 4 ) S IR X VD Al e i i e fp B L L, R
TR b = 53 A T BT DX R SR e A DX RV B AT R X A T ARAR /N H R T LR e
Z B WAE AN SR A2 ), XUk b %8 | B R TR R A VS A = b, DT ol 45 JXUEu Bl ) BRE B 2 1T
FEN 1975 4Ef4 584. 28 hm* B4 11 F] 1990 4E 1) 5070. 84 hm? , e f5c KB B 38 H5048 I i 3 155 35 1478. 08% . %)
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2005 4, #FHb A BEHE Y T AN E] T 7695. 54 hm® i KT H B4 2800w b 1 1, XU A ST BB 5%
FEAEAS G B0 A 7 106 Bh 2 X VAL 0% SR A i A K,
4.2 g

S AGEAEACFIAS A BRI N2 sh AL TR VR S 80 T BT IR X Vb 1 B A e 0 sre SRR BE 1 i, <IR
Thm 2 AARE R i) FER R ERBCE N EZE R R 2R EAE R X, vk i 9K sh R 3 A7
FEARK I, AEVEFRAY IS 2 —afy , VR 200 AR 1z, SR T o 1 FE VR R Ak 2 ma e R, DT AT b %32l IXC
VAR A AR ZE LR A TR 2 e 128 IX — 7, Alb I B X Vb Ak 2 JR A B R A5 K 5 T A6 2 350 O 55 /R 265 7
XTI H R B SRRV A ) e Jre b e ) 7 IV E PRIt e 9 DX ) v A B i IO SR A < PRI b o
PR3 B A S

HNR X AR IR AL E S T AT 32 560, 5T it , ATTE BT T AR RS R 15 i , (D 7E 3 5
BEL R , AFTEE R Z R ), LABCT IR DX A R i 2 ] b X — R R i df i R 2 — X B
B AT FE I B K S5 A AR 24 R K i IR 677 mm, QSR A 25 B OO K M 47 78 HE K SR T o
FRIE R 33X L A 2 s U 2 A KA IR R0, {HE 1 2007 4E T 2008 4F (152 % 82 % B . YAk R £ kA Tt
JEE TR B3 | B o R P I 1 RN R R T, T R AT A B E 12 a J5, B AT DIPKA FHE
WAFKSE YR Sa 22T DASE 4 HAR IR . 3R 130 W12 L IX A ST 30a > 1Y VD B Al PR it Jre
NG Bl ( B BEC0) BT 3 S 04 ] At 0 B Xof 5 b SEEA 7 LA S B R B L R s VD AR B A R T B

AT & MOl S R B B R IR, DR, X B 54T KRR A B AR SR AN RS RY , h T hE
XFH #3 E A ELIG AL AR LB T R AA REE P AT, A FELE 30 AEAET YR
B MECR , RS T ik B & RN R RINARA N, B & F 3 BB e — 5 B G
W XA O T — BEAEAE R BT S . 5 1 ot R sl A DG B TR NI AT S T AR B, B R
Yy B SOB B T80 IR, 30 AR R 3 0 i BT R E 3 55 T, AN PR, 38K A R DA — e I R4
FHZS H B W R, T 7R A U P R A B R B e B Wi 2%, RELAE 3 DU T LA Sk 178 0 37 76 45 [ 303 P K Bl
e, T (A5 B A7 7 i R 2, W R VAR B T AR A . P e Rl DL, S I b X B A S A T R
P T BRSO T B A A B U R 2 O 5 (0 PR B A BRBOR
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