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Tab. 1 Lookup table of land cover types in the “Three-River Headwaters Region” in Qinghai Province
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Tab.2 Ecological level of different land cover types
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Fig. 1 Land cover types in the Yellow River

headwaters region in 2008
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Tab.3 Direction and extent of land cover changes from 1970 to 2008 in the Yellow River headwaters region
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Tab. 4 Changes in land cover areas from 1970 to 2008 in the Yellow River headwaters region
7008 iy B S TR bS: ) LN FE T PR IR KIRETEE DR 58U

Mt 27. 47 0. 00 0. 00 0. 00 0.01 0. 00 0. 00
TEM 0. 00 615. 39 1.99 2.42 0. 44 0. 22 0. 00
TR T 0. 00 0.07 10735. 10 508. 30 159. 97 9.59 3.53
TP R R 0. 00 0. 00 2.41 6167.51 450. 22 2.70 8.17
R w5 0. 00 0. 02 0. 64 3.61 12892. 15 22. 43 619. 94
KR iR PE 0. 00 0. 00 11.76 14.57 33.06 3541. 82 1. 24
WS RE SR 0. 00 0.00 0. 00 0.62 84.48 4.98 3374.76

70 AEARE] 90 4EAL (7090 BB (32 5 F1FE 6).,
BEL AR S RS IR BR RR LS, L
BRI B IIRAR I E NS B b, DA R b B
FEEEMIREAG, IR K AR 5 V8 B 5% 40 o IR 7 25 5
0. 17% AR B HE LR 6. 17km?) . AT BN, &

T ek R S R LA 3. 27 0, TR
P A A AV B 5 R M Y E B 4. 01 %6 TR

Ak 373. 65km? Fll 265. 80km? 5 JE M5 1l & &
P R LG4 5 0. 220600 41 %6, HLET R
AR 1. 37km? F 2. 57km? s WAT 0. 57 % By Vb M
X BE 5 R M B 5 O IR o B M, T AR D

19. 67km” , HAEL IS B 1 B 5 E 1 4R HL AR
PUEF 0. 1%, B iz st B o 8 sk 4 o 7
A DGR AR

x5 70 £KEF) 90 £ (7090 BBz ) EiFIR L T B L RIEEEE

Tab.5 Direction and extent of land cover changes from 1970s to 1990s in the Yellow River headwaters region
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Tab. 6 Changes in land cover areas from 1970s to 1990s in the Yellow River headwaters region
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Tab.7 Direction and extent of land cover changes from 1990s to 2004 in the Yellow River headwaters region
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Tab. 8 Changes in land cover areas from 1990s to 2004 in the Yellow River headwaters region
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Tab. 9 Direction and extent of land cover changes from 2004 to 2008 in the Yellow River headwaters region
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Tab. 10 Changes in land cover areas from 2004 to 2008 in the Yellow River headwaters region
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Tab. 11 Mean land cover condition index (at county level) in the Yellow River headwaters region over the past 30 years
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Fig. 2 The variance ratio about land cover condition
index of each period/county in the Yellow River

headwaters region over the past 30 years
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Fig. 3 The variance ratio about land cover type change
index of each period/county in the Yellow River

headwaters region over the past 30 years
= e
4 én To

AHI R T T A L s R Sk e
DI P S A AR A R A e 1 A8k, BT
i B ACIR DL FE HEORN - Hb 7 % 2 SR 0 iR SR
KAB RGNS VIR 221

1970 - 2008 4F, 3 30 4 B Ta Y4 3k - Hb 7 1%
RARIDAREH A 3, SRR 34 710. 39km®, 2008 4
1o R AR 35 R RSk SRS TR 79. 000, T AR A3
Bk 12 013. 03km? | 7 483. 02km® F1 15 214. 34kn?’,
ORI W A T TR ) = VT R ) AR B
(ER=E2 &R RV NP ER A < E M N C L= S & ]
ENGES

7090 B Bt A1 9004 B B2 P, T U Sk - Hb 7 B
AR S HF SR A R . 2004 45T B St A SR
Ji s A ER A A R AT 2 T W A ]

M 70 AEAE] 2008 AF = A B, gl Y Sk A £
SR A - 3t B IR DUAR U S T AR 2y AR B % FIA
TED S, 7090 I Be A BT IR A5 EL A
YR OUAE AR XT3 9004 i BB 3k 25 B Py
B BRI AR S8 S L 0408 BB 4% B+ M B Bl A
TELE A LB OROLH B T AR

70 AEACE] 2008 AF B il Sk Ui R W
HEZSARBLEET T A8 %% — g AL e % . 9004 i
Bl R ORE 75 WA R DU AE 22 AR EE 7090 B B
JRIZLAEE . [ 2004 ARJFIR S AR S RGP AR
Ja » BT PR Sk AR 2 WA AR Bt 4

PTARSR R VLR AR S R IB L 252X
AL R A A A IR B R I3 IR AE — AR
At AR RS R GE I A AL 0 A S RS IRERY
PRIZE R TR A .

S 230k
L1 19H i - A 350 IR 3R AR AR 3l X
BTG . B2 41z, 1998,43(6) 1633 — 636.
[2] X2t AR R AR 43R I 30 AFK 5 i = VLR R
PERISZSAFAELT ], P41 ,2008,63(4) - 364 — 376,
(3] Wi, XA BT 30 4Pk =VLUR H AR IR X - M B e A
A BT . HoBR A B RRE244] . 2009,11(3) : 390 - 399.
(4] F R XU 2008, AR 57 4. 30 AR il VLIRS &R
Getk Jmy A2 ) S5 44 s 25 8 A LT . BB 5T, 2008, 27
(4). 829 - 839.
[5] Paeth H. Understanding the Mechanism of Land-cover
Related Climate Change in the Low Latitudes[ ] ]. Quar-
terly Journal of Meteorology, Hydrology &. Geophysics.,
2008,59(3): 297 - 312.
(6] MU JE K BE, EHFIE, “ =TT HIX 32 8 A A FR 8 )
RS HELT ], AARBE IR, 2002, 17(6) : 713 - 720.
(7] BAAERR, fiopide A0, 6. HIRE SRR A S R g
ARHIE S AR L) . AL 2003,10(4) : 14 - 17.
(8] APFEZE . P /K BK/NBK. BT 30 AR ¥ — TR VY & 1 5
X FE IR AR AE Y 1B B A LD ). A SR B~ 4, 2008,
23(4): 643 - 656.
(9] EAREE, Tk, F4, 45 3 15 ARk KRVL B IR X 1 +
MBI, M PR L 2004,59(2) : 163 - 173,
L10] Tk it s BT, IR, 4 A VLB YR X AR S R BE 3
B I L) . 3242, 2003, 58(4) : 519 - 526.

[11] Yongjian D, Jianping Y, Shiyin L, et al. Eco-environ-
ment Range in the Source Regions of the Yangtze and
Yellow Rivers[ ] ]. Journal of Geographical Sciences,

2003,13(2): 172 - 180.



296 OBk F R

2011 4

(12 FREERE, RIBRIL 427 45, 55, BT YR A DX bR b 25 ]
FRAELT]. L PEA24 . 2006,61(1) : 3 - 14,

[13] EARLE . WA . P M. B8 X A SR8 A8 1L 5
PRI, vk + . 2000,22(3) : 200 - 205.

(14] BEAES M8, B br 4 R/ 8 55 2 e i oe 1y
kR ] &3P, 2001,21(1) ; 95 - 100.

(16 Xize it , A FHGT R, o B A0 AR A B i AR i 2
FRAE AR 9T —— 3% F T AL @ Bt [ 1. 58 U2 5T
2000,20(3): 229 - 239,

[16] Feif, F BT PR RE. B0 30 8+ i A FH A0+ i

S LT ] VAR R A A R CH SR B2 RO L 2004, 44
(9): 1218 - 1222.

(17 BRARE S 00 B . BRT Rt XA A A bt 7 e 2 A X A2 3

HEEI )], A E B EERl4, 2007,27(4) « 559 - 565.

(18] Ros L, 2T/, ST X I 1 P25 (b4 Bk 54 7 v
HITHET . B4R, 2003,58(5) : 643 - 650.

C19] FEERAL, XML BT 87, 55 T 0 BERT DI - R
FIF AR JR) 19 5% W —— LA A% SR AR 28 5 oty L LUy B2
[J7. ML 247, 2002,57(3) ; 253 - 266.

[20] FEF522  El. b f H s SR s .
PR} R, 1999,18(1) ; 81 - 87.

(217 Xiect , XUBH 2, BE R . 5. b T3 4 st ) R A fk i
23 (g SR M LT . o B RL 24 (D $ . s 3k AL %), 2002,
32(12): 1031 - 1043.

[22] X040 , St FER 5. v B - st ) P A2 Ak 1) 228 St
ZAERUFFIM. Jbat: Bh2e Mk, 2005, 54 - 268.

(23] TJEHE, XL, TRIGHE , 55 o ) FH B 2 R A 43
LI, #2247, 2001,56(6) : 631 - 639.

Characteristic of Land Cover Changes in the Yellow River
Headwaters Region over the Past 30 Years

BING Longfei"?,SHAO Quangin', LIU Jiyuan'
(1. Institute of Geographic Sciences and Natural Resources Research ,CAS, Beijing 100101, China;
2. Graduate University of Chinese Academy of Sciences ,Beijing 100049, China)

Abstract: Research on land cover change with different definition of the Yellow River headwaters region is
of great significance. But there was no unified definition of the Yellow River headwaters region. Different
definition made different result. The land cover condition in the Yellow River headwaters region derived
from Digital Elevation Model (DEM) was adopted to explore its changes during three periods,i. e. 1970s to
late 1980s, late 1980s to 2004 and 2004 to 2008. The outlet of watershed used in this paper was Jimai
hydrologic station in order to minimize climate effect. The mathematical index was used to study the eco-
logical effect of grassland degradation quantificationally. In this paper we discussed the direction and ex-
tent of land cover changes over the past 30 years with the method of transfer matrix; then it analyzed the
land cover condition index and land cover change index, to detect the ecosystem function variance owing to
land cover change in the Yellow River headwaters region. The land cover condition index considered only
the main factors which were of great importance on ecosystem functions, such as forestry shrub,high cov-
erage of grassland,water body and swamp. It assumed that these four land cover types were of better eco-
system services. The present state of land cover was listed at the very beginning of the result. The domi-
nant land cover type was grass,which was better than that in the Three-River Headwaters Region during
all the four periods. The land cover condition was degrading from 1970 to 2004,and fluctuating greatly in
different periods,and restoring ever since 2004. The macro ecosystem condition, which was described by
land cover change index, experienced a course of melioration, i. e. slow restoration in the Yellow River
headwaters region from 1970s to 2008. The grass land condition has been becoming better ever since the
ecological conservancy project was executed from 2004. Climate change influenced the degradation of

grassland greatly, but the ecological restoration made some positive effects on ecological evolution.

Key words: the Yellow River headwaters region; land cover; index; ecosystem



