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2.1 MR RN 5HERIE A/ Wit
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WA, EIERZ189.89 JTkm® (K1), 35%’2%

R FIMEOK A THffk  © BRI 0 30Qkm
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VORI A DX 1 DX A 7= BB 5300 R 2417.05 /25071 1026.3942.7C, £ 4 GDP i P T o L
HP1R 0.33%H10.14%,  H 20 20 70 4502 21 24, 75 ims S ok 1| 5 it T AR ™
K, FE AL A b 7 ST AR Y 19.5% , H v B v Y R D B A A b G R R IR F
311.5%, HIGRL™E, WU/ R A 24.3%, 2011 4F (e R X b S i 5 B
PRPPHIR] (2011—2030) ) WA SEt, #B3 X AR S RGREAER R —a i fil, HE
W B A S PR BRI AN B R G AT DL A5 2ok WAL R R i B, AN 200 R ey
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(2001—20164F)) (PHRESEHAELE (2001—20164F)) (HESEHAEY(2001—20164F)), +
Hb 78 9% BCPE >k B BRI =5 (8] Ji) (ESACCI, http://maps.elie.ucl.ac.be/CCl/viewer/download.
php), i3 HEE K300 mx300 mo, AER RGNS B (8275 15 S b A0 25 T B T AR
Prfl 24 & K AR S RGNS M EPERG D kg AT A e Bk A 98 I [ K i =S
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A SRR AR AT 3 A IEROVAR bR 5 U808 bR, 43R IRl AR AL B A 5
X, ~min(X,) N .
: “—, X, NIERON AR DR
max(X,.j) - max(Xl.j)
BT () g
P e

max(XU) - max(X[/.) '
Kb iNRERT S N X SERRTTR ; max(X) Rl min(X) 3 A 5 i 4 AR 4 I
KAE N/ IME LI AR EAL AL S, BT Fa A LR AR
BRI S AR AR A O B R E , KPP 4 SR B MER PRI A SE A 2, AL
W EREMREGEAZE A, IR Z o0k, #iE € ZAEEETEM iR Rz &
WHEPRFEATIT 73 0 FABEE RIS, f5cJa A T e/ IME 20 S ) 3 20 AR #1725
By /MRZE . wi wa PR 5B ATE TR T ACGE . BRI A AR

F1 BHEAZSTMERRNE
Tab.1 Comprehensive evaluation indexes of urbanization and index weight

Wil RO GRe Wafik RO .

WE RRE R iz WE  phE OPE

AL 01991 0.1238  0.1582  IfE A B EE (A /km?) 0.5461 0.3333 0.4130
IREE 5 (%) 0.5518  0.6667  0.5870

ZRAEAL 04027 03875 03981  AMYHEX AR RME(TT D) 02689  0.4704  0.3558
H. =75 GDP LLEE (%) 02725 02797 02762

IABOSOA 5 3 IX A 2 B R (%) 0.2721 0.1142 0.1764

St 2 E B R BT IT) 02699  0.1358  0.1916

ZRMEREEAE 0.1050  0.1011  0.1038 477 Al 2 A X H AR (km?) 1.0000  1.0000 1.0000
el 02996 03875 03398 iR R AX AT LEIAOL) 0.3695 0.5499  0.4369
BT ANIAT TANUERE (1) 0.3797 02098 02735

FEOR I B R A (T 7T) 03719 02402  0.2896
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R2 ASHMREGATNERENE
Tab. 2 Comprehensive evaluation indexes of eco-environment and index weight

WfEE  JRRT WL R

HEN )2 e LT LEARGE Tabr)z W SR LR
RS 0.3709 0.3145 0.3464  HOHUE TR (%)() 0.2182 0.2234 0.2209
ity YR 15 H(%)(H) 02019 01829  0.1923

TR 25 R (%)(+) 0.1677 0.1688 0.1684
PN H(%)(+) 0.1968 0.1829 0.1898
FE W R R A () 0.2155 0.2420 0.2285
HEAREE 0.1480 0.2845 0.2081 A=A H(%)(+) 0.5412 0.4013 0.4707
i B REIRSWHEOD)(H) 04588 05987  0.5293
HEAIEE 02470 0.2005 02257  PMLs PR (ng)(-) 0.3317 0.2702 0.3001
) COAERR (T t)(-) 0.3339 0.3528 0.3440
A S8 A= 2 (hm)(-) 0.3345 0.3771 0.3560
ERMEE 02341 0.2005 02197  SOURHEREEE(-) 0.3446 0.3548 0.3502
UE] SV 03166 03548  0.3356
SOMZREE() 0.3388 0.2905 0.3142
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224 WHUEESKBEREESITMERE RNRZEBEOHEEARL, 2 HEEmEOr
PR AND . &% #te . SRWEHA T RS, ARG SR, £E
WERT1 . AR T REVEMIEEUE, M s A SR G PN (E
HREAXN:
S =X wxx, g(v)= 2wy, (3)
F(x)= X W f(x). G(y)=2W,xg(») (4)
K ). g MNFRRBEL 5 AEBREE T RAEGGENE; F(o). GO)s il Fnm i
W SEBAE RGN G x. y sl R BEEA S A SRS EN 8 bn s i Lk
B wiv wor BN WEEAL S A SR BPMARR L G A E s W Wil 3R i 5 4=
BB T RGANE,
2.3 WHEASESMERESHAENEERR
G PA B BB A8 TN LI R 0 5 AR SR R G HANG AR, W]
DI Ry AU S0 A b 1 e A St B rh iy IR, A S F RS TR B WM B2 1) R 8 il e JiE
FEAL, ARRITE MR BT L Bl ARG A, B RS PR AS S AR R
B, HIPE A i i SE PR S AR P I 25007, SRIRERALIRAS A AE , AR R E A8 5 DA
P ELIG Y= W W =y VS b o
e AL 5 4 BB R G B PMRAR S 4, MRS THAA R, RS
ME S IFAE TAHE R AR, ARG RRA, DI RSk R AT Ar i, W3
MEETH —RELEERLIME. xi. xFx, xo CEMEL R G MA ST R4
55 AP R R R SEBRE AN BARE, DU (e, x50 = (o x0)' o BEESRREE TR A A,

Jb—zgﬁjﬁ (5)
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BEMARLERFEE, Bsi=5=1, CNRWTRE, —BH =2, WRBELSES
T AR G B HR A

c,= \/I_J(xl,—x;,)—(xz,—x;,) =l—‘(x],—x2,)

(6)

2

Kb ¢ FRRE AEMRGEHEE, o A, Ui RS PR PR S BAR VMRS R
B, WAL S5 A SR RS UMK

RGN A R B I B R G MR R KO-, TR B UM B R G i & e B
YN WS L

d,=D(x,c)=xc, (7)

K dFRRFFNREIHERRE, diils, REPRERKEE .

ZIOAWIE, KWL 54 SR RGN PR & AR o i & 2 . iR
FARZIE3RIE (5R3), ik P M o ELAKUE 240 16y Sl o DI ] A J 286 5 it 2 )
R, b4, RIS S A BT & R B K 22 5 DL R 58 X 3 S B i
2R 53 A 12 Fh A A

R3 WHASESRERELZRER S LITE

Tab. 3 Classification standards of coordinated development in urbanization and eco-environment

K% Wp & R BlES Fx)5 GO)M LR FAGEHAY
PELIEIE  0.60~1.00  PRiHKES F(x)-G(y) > 0.1 P K SR A A IR S B (IV -1)
(V) IF0)-GO) < 0.1 PR B A SRR R IV -2)

G(y)-F(x) > 0.1 PR R 5 A (IV-3)
S 0.50~0.59  fPsm bR A F(x)-G(y) > 0.1 RPN R RIS A A PRI (- 1)
(1D IF)-G)| < 0.1 Sh3mba % B AR A A 25 PR [ A (1 -2)
G(y)-F(x) > 0.1 SR EME & RIS AL Je R (TT-3)
0.40~0.49 Bl e iR F(x)-G(y) > 0.1 Wil R R R A A IR EE i JE T (1T -1)

(1D [F(x)-G(y)| < 0.1 Wil 2K A e R S A A AR R R (1T -2)
G(y)-F(x) > 0.1 Wil 2 PR IR IR B AL i 5 (T -3)
ESLES 0.00~0.39  KIHTEHAK F)-Gy) > 0.1 JeiRsEiR I SIS T -1)
(D IF0)-GO) < 0.1 VSR AE SRR T -2)

GO)-Fx) > 0.1 KR ERIRBUEIE R -3)

24 WHEASESHMEXZERMX R HAERNE
ik A B, AR P R 2 R ) A LG B IR BN A
TE. APatE S RIEHE (OECD) ¥R MABISM S AR LT o, JF Zis T
ZIW 2 GG S IR T Y 2 A RO AR o BRI AR S PR AL ER R S R S HT# e, B
Hif E A WF5E K ] Tapio A UM ST AL 15 W IR BRIEE P27 G 2™, Tapio i S 1A 70 3R £ T4
FARBYART KN, A H T2 FE AR & IO, A SCRAMI ., 5 E 3R EIR
BT RS U BE A0 R G MR K S BE VN T IR IR, REE B — 20 2 im 25 DM i SR B B
PRI S AR R Z AR B R S 2 G & o ikt de (D) HAAHE AR
(E, —Et,])/E,,l
(U, - Ul-')/Ui—I

K B Ea o BIONSR CAFFIER - VAR B A SRR Uy Un 23 B SR AR RIER 1
SRR KR, L0, 0.8, 1.2 M FHEIFZ 5 L I EER BUH KR 5 MBI 5

DI = (8)
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FERRIEDNG DL, Tapio MALK B4 70 R atiB I FY . s isy . sl . §okiddie . iR
B PR | SROUBE . S TUBEE 82K (Fk4),

T4 BREPREEBR D FRES

Tab. 4 Classification standards of decoupling states

R B BREON K % WA BUEKR e 4a % DI
%] R - - DI=12
R - + DI<0
BEYRe) + + 0<DI<08
P kit + + 08<DI<12
Wi - - 08<DI<12
Fubis kB + + DI=12
R BB + - DI<0
BRI - - 0<DI<038

2.5 RFENEB R BIUEE

KOZGHIELL “FRME R, o FEEARMT B MEAR" “BUFE” AHETE
RGNWIFER G, X ERE BRI, Tk, RBCAMERER, SRS
IBATAT N . AU R IE R R R U4 . A SCRIK @ T GM (1, 1) AERLHE 5 P
A E Rt S TR AL A1 DUAOE S 00, A5 B2 PR A AR AR

S, WEIRRE S .

A0=p%0)—&ﬁf“+aw, k=1,2,-,n (9)
T8 X Ao RN AL HAE TS -
A,=[a,(1), a,(2),+, a,(n)] (10)
W TR
‘§+M;5 (11)

Kb BAERIKEE; o WNERHIIRE ., WAl S8 s IR N TR ok i,
FFEN TSR A .
aﬂ%@ﬁﬂ)=h&D—5wrm+5w, k=1,2,-,n (12)
Hee, TSR SEATAS BEAG G, SRAFAIXTRE E 55 K 0 iR 2K 50 H A, AR it
I D) AT SR A2 B H AT S5 AR T A

3

3.1 WHEASESHEESTEMIEE
3.1.1 WHEAEEITEM ISR = EL

(1) 5 IR S A s R B . 2000—2015 4R [8) 3 ks JiL . 576 . POtk 22 548
BRI SAL . R T R RESE (K3), Hd, FilEsbiem e sihn 26
W, R RN TR SR ). H R, RV AR PR KT & K
W R 2 SR, TFAERIIRI A SRR R, AR R R, ik R e A i
BB 2 e e SRR A K i BT 2 TR, AVE T L ASIROK T fEAE
Mo MPERGE S, AN E I E NS, B AR T, HAgmAaE, *t
MR RES, WAL HIRACRIAL, —HK G TH .
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Fig. 3 Temporal evolution of comprehensive evaluation index of
the Tibetan Plateau, Qinghai and Tibet from 2000 to 2015
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Fig. 4 Temporal evolution of comprehensive ev:

aluation index of urbanization for each prefecture-level city

in the Tibetan Plateau from 2000 to 2015
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Fig.5 Spatial evolution of evaluation index of urbanization for each prefecture-level city in the Tibetan Plateau from 2000t0 2015
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332 WBRE WK 10 B, T58E R 15 il 5 4 BB R4 s e
AR RS, 28R A RN MR R RS, (B S, Hip,
PrBETT AP T B A S G R BN . M TR AR S A HA A b AR A
A BREE R N S ARZE T H AT & R A A AN, PLpE T 0 T AR IR LG
G, ARG B, HAMTT (M) TR B, W5 A SRS L IR
DM, (EXFEZRERE b REA 2058, BeAh, 2015 XL EH T . B R
7. PN TR DR K R, Horp, BAERTTOMIE LR R, AR R L, A
DI A K K K 818, DIBGIA E AR, WP IN S5 AR T N ARSI ST, v
I 2006 4F gl A PME L B, 5T REEMEPE L RS, BT A: SR R A
AR A AN R Y, A A EE A O R R i R v A2 B RS, 1B HE 2006—2015
AR R SR AN MR o V2R T AL T T v ) T R R DA R Y, K RN
FEEE, HAESREEIEN R R — B TR, B T Kb & R

3.4 ARIREHEALSERFELTEYNE RBEER

341 SEEEREBRE 755 2000—2015 4R WL 1 505 A= 25 SR 15 BB £tk
AFEEI R . SR KRR 3 FOIRAS, SIS ARk, 2015 4F Pk
A (326). i R 58 SRR A UhR B BRI K, (BSR4 SR
FRBORW TR . WEEALTE BORWT S5 R . X — K R TE 2000—2014 4F — ELAWR 1k o



73 VTR 55 e R AL 5 A SR B 38 e O R 40T 1399
ERSEE L L1
ex/I I I N --.
St [ O O e .
=S AN 11 1 |
1 O I O O O e
g O e 1
7 [ [ [ [N [ NN
= I I . I B .m’@ﬂ:&&*iﬁ%ﬁ*}
EA EEEEEEEE
#z I I I ----Iﬁéﬁf
et O [ L1 1 | .mm&ﬂfﬁﬁ&
FJ vz [ (T (Y e e ] iy
Lo N I e
[iky L L L P P b g sy
w1 I I HEEEE

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

110 7w A5 2 Tl 5 A AR PR A 1 S 45

Fig.10 Couplingtypesofurbanizationandeco-environment foreach prefecture-level city inthe Tibetan Plateau

T U B T R SRR A ) e e A S R e AR
oM, BISAIRB R INIR, ki
ZEN RO 1 B (ER 5 <R A7 SR A VA I SV E U
2001—2015 4F- 75 M3 Ik B AL 18 505 A B I 5
R AREREH BB HRE (7)),

xo6 FRBRESMEIEHIERERSHE

WIEBUIE R ERBRAX R

Tab. 6 The growth rates of eco-environment index

and urbanization index and their decoupling

relationship in the Tibetan Plateau
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Tab.7 The growth rates of eco-environment index and urbanization index and their decoupling relationship

in Qinghai and Tibet

Ay MK AE AU DI RIS X AE AU DI A
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Fig. 11 Decoupling relationship between eco-environment index and urbanization index for each prefecture-level city
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Tab. 8 Prediction accuracies of future changes in coupling coordination degree of urbanization and

eco-environment in the Tibetan Plateau

NI ESTH TR (i s EFa R =] HEZR j(5322)
S ERRTR 22 (%) 1.76 1.97 1.97 2.57 0.83 0.94 2.32 1.56 2.47
ARXTHE EE (%) 98.24 98.02 98.04 97.42 99.16 99.06 97.67 98.44 97.53
CfH 0.07 0.17 0.09 0.12 0.06 0.06 0.08 0.13 0.14

ST P R P =2 R A [N T
SRR 2 (%) 3.41 1.22 1.07 1.05 1.42 0.90 0.55 1.02 2.54
AHXREE (%) 96.58 98.77 98.93 98.95 98.57 99.10 99.45 98.98 97.47
CfH 0.43 0.06 0.07 0.07 0.12 0.05 0.04 0.12 0.10

*9 BHSESRETHEANSESHERESEERRTUHN
Tab.9 Predictions of future changes in coupling coordination degree of urbanization and
eco-environment in the Tibetan Plateau

T T TR I (i iy L SE Ak ] AR 3]
2020 4F i NE 0.81 0.76 0.78 0.84 0.69 0.81 0.81 0.68 0.75
2025 A FNME 0.96 0.85 0.90 0.98 0.80 0.96 0.95 0.76 0.86

TR eyl E Firg* wz Al Hwen il T T
2020 4F TR IIE 0.63 0.88 0.82 0.78 0.72 0.74 0.83 0.73 0.81

2025 A=A 0.64 0.90 0.93 0.90 0..81 0.86 0.97 0.81 0.99
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Interaction between urbanization and eco-environment
in Tibetan Plateau
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Abstract: Scientifically assessing the interaction between urbanization and eco-environment in the
Tibetan Plateau is critical for optimization of urbanization speed and quality, and for the restoration
and improvement of the eco-environment. Based on previous studies about the interaction between
urbanization and eco-environment in the Tibetan Plateau, we established complete analysis models
to examine the overall process, including comprehensive evaluation index analysis, coupling
coordination degree measurement, coupling type identification, decoupling path exploration, and
future trend prediction. We used a multi-scale comparison analysis method to clarify the differences
between scales (across the Tibetan Plateau and its provinces and prefecture-level cities), identify the
problem regions, and propose customized improvement measures. Here we show that the
comprehensive evaluation index of urbanization has experienced a staged upward trend in different
scales, and the overall urbanization index of Qinghai is higher than that of Tibet. However, the
changing trends of the eco-environment index are different. The changes in eco-environment index
of Qinghai show a decreasing trend, whereas Tibet's changes tend to be stable. The eco-
environment index of prefecture-level cities is stratified. We also found that the changing trends of
coupling coordination degree of urbanization and eco-environment in different scales were overall
rising. The coupling type has changed from imbalanced recession type to nearly imbalanced
recession type, and finally to grudgingly coordinated development type. However, most of these
types are lagged urbanization types. The alternate change trend between strong decoupling and
weak decoupling indicates a negative interaction between urbanization and the eco-environment at
different scales. Thus, it can be inferred that the lagged urbanization is a prominent phenomenon.
The result of predication shows that in the next 10 years the coupling coordination degree of
urbanization and eco-environment will increase steadily in all geographic units, but there will be a
gap in the growth rate.

Keywords: urbanization; eco- environment; coupling coordinated degree; decoupling;
predicting; Tibetan Plateau



