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Statistic analysis of relation between Xi’ an water environment revolution and
development of society and economy from 2000 to 2011

ZHANG Rongzhen' , FAN Hua’
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Abstract: Based on the water environment and development status of social and economic of Xi’ an in the year of
2000 and 2011, frequency analysis and principal component analysis ( PCA) are used to establish the water
environment and development of social and economic indicator system of Xi” an. With the help of water environment
and development of social and economic coordination model, quantitative analysis is conducted on the coordination
level of water environment and development of social and economic of Xi’ an in the recent 12 years. The result
shows that: during the years of 20002005, environmental devices of Xi’ an were still under construction, making
water environment trend of Xi’ an increasing with fluctuation, whose development level was lower than the social
and economic development level; during the years of 2006—2011, water environment and social and economic
development increased synchronously due to “optimizing the city with environment” executed during the eleventh-
five-year. Some policies focusing on the improvement of human settlement and ecological environment were
emphasized and carried out to build an energy-saving and environment-friendly society. The overall benefit growth
rate of water environment in the years of 2006—2011 was higher than that in the years of 2000—2005. In general ,

water environment and social and economic development of Xi’ an in the years of 2000—2011 increased
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harmoniously, while water environment development turning out to be slower compared to social and economic

development. With the constant social and economic development in Xi’ an and increasing population, water

environment quality in Xi’ an still faces huge challenge. Protection of water environment and prevention of water

pollution should still be focused on.

Key words: water environment revolution; social and economic development; coordination degree; quantitative

analysis; frequency analysis method ; principal component analysis; Xi’ an City

AR 2N iUV ST N By | I AT R iy |
PRAEFL 2 I SN T /K IR B8 15 Y Rk 96 IR
B, KRB 5K BRI PN S HE R R B B Ak
K E PN AMF SIS, ST RIREE AR St &2 % k
JEC RIS, NS T s M AE i F o, 288
BCAE REUR GE Bl Sy S BRI 5E T W KA B S
FESLTE R R R IR R 7 55 R B A X
PR AR XS SR 3% 7 30 o v Sl A7 K B P, 0T 5% 3l
J SRR PR BE B A5 AR A B i R 2 o #r a2 46D
FEF PSR HEZE, ES THITL T S4B 5K B R
gy TR & A B TEN P bR R R IE IR AT T
Jr EAEAE I A AR IR KSR 5 H
FRZUF KR 1) 2 SR R A 7= R AT T 4347 5
HNBAE) SR FH B0 58 8 25 9 i 2 A5 100 3 <7 K BR B
RS SST R R Z ML RERL 5T T80
TR TS Y 5 SRR BIXER

Bl R LTI ST P — Ak 1 &
Ji& Va0 AT ki [ B AL AR T A B B, i R K
FRIREE R B Z VPG R UL R BBk . A%
B TEVG KA BT Iy AR AT T M AR, EF
S5O0 32 Y S A TR A 2 TR Y 4 b X K IR B
FRE AT T ROMIZE A PR S 5 55T B R 4 5%
K J 55 T K IR B AR 1) B X PR IR T K A
LT R R RB R EAT T HRSE ; sk AR S 45 B0 v
LKA A2 4 WRZS - g — 1 0 18 BrAE
WIRR N K, KBRS EEITEMIRER,; A
P R E AT P T 1997—2010 4E 3T
PRS- HEAT 255 DU B A T Skt Ak S 9 R K
FKAL R AR KK Z [ A AL 3 LA 1w
R AR FE R, 2B 5 12 FH MR EERAY | 52 1 40T
PEZETT 2000—2011 4F /K FRBE 3 AR 1k S 40k &
(R 22 I F AT H N FE LR, DR 2 T 7K A B 13 A
i aa i AR RIS A, AT LT X
SR B R K R 1 St B AR A A
1 FERHAKREHRR
1.1 KBEFEEXRLRE

VYT FBE VG4 3, T R i R i R
Rl PR 2R ALK, 2011 AFEA K BT S 1 R 30. 74

- 68 -

w0 ) KIRGER A AN R 361,08 m* Y Fi
R Bropmafls , A3 5 A /K BE R i 500 m® A /K B U6 e
BLER , PG e T e — K SR IR B = A b IX R A,
VY22 1 7K G 5 B 25 o3 A AN 4. 78 % 1B K 4 h AE
5—10 A, Hrf 7—9 HWREK 5 24EREKI 47% ,
LA 2R B, SR i 45 B 3 HE AR R 38
K ARG BN TR 5 ZR 04 L XA M e A8 U o 3 4
R 82% 1P G IR XA 18% , R K B¢
VAR M RE AR
1.2 WHEKEEK,KTEEE

Bl V2 TS T R R A bR, — D 1, T K
R AR T FH K R 0, 4 A OCBERE R AT
FHK 5 LISE Y BH4E 5. 58% M B 71, HO 1998
AEFEUR PG 22T A A 16 P K LU B 2Bt A 7= K e
2 B, BT KIS Y H 2R, A PR AR
GER AT FH U, T TV 2 T K R R ) e
2011 AFEVE 2T 10 SRR R 25 AW A 12 4>
R4 V2, A0 W K D) RE IR AR ALK 29. 4% , Ui
A Ml 22 7K 1A 8 A ™ 8, 2011 4F 55 375 U 4 HE ik
COD 12.4689 J3 t,NH,-N 1.4186 J7 t'"*/ | PG% i
MR K PR 8 1 G Y ) 2 NHL-N, AilZE coD HE
AR, K TG Y E DU AR

2 e RAAE

HRFE X KBRS 54k 2 2 U (0 6 2R 0 Hr , B S
TE—FRIHE R, SR 5 48 4 1 4 HAH S B 5 1R
SPSS F Ak X He AT 32 43 43, B ECE 3 30 32 A
Gy R 3 RIS KIREE At AT a3 K
FEB T R4 0 i UM S M dRe i 1 17 A AR, 3X
B BTG 2T KRBT S 4E S 2 U5 AT RRL K B PPN
AR P R 3 KRER S 1 20 B
J2, 3 R K 8 I i R B AL 2 U & R T B4R
5 2 RUCHZBZ, 730l KRB 4ty i
55 3 JR2UCNIRRRZE , NS IS R
2.1 354RAGIEEL

2 SR FHU R 43 A 325 0 32 B0 0 W 6 1o B3
Fio SR FHARURE 23 B v 1) S 56 T 7Kk BR 8 Ak i 4 2
2T MR & R 5 B8 SO AR AR HEA TR BE S8 3T
A 400 5 v A A A, AN N 145 GDP



U AT A A Tl = A RN Ak
A IR A T T K HE R TS K AR E AR BERE O TS
IRALERR AN S AR R R R R HIAK Y
HANG K55, PR E S A B 1 4 dn iz
FRA TR SR E R 248 B D BULA 2
GHRbR . TEMIERE I 255 0 OC SOk A2 e 2T
TehR, TEFRECIE IR T 2001—2012 FRY(PE LTS
THEY) (BEVEA ge it 4R %) b B T S a4
B, A S 2004—2009 4F( HE X 28 BF SE A4 )
8 DRERRR, ATl K B R R 5K FEAE AR
FHHE COD Bk a8, il 2R MR TRk A
2.2 BENENHE

FEARAL R ] AHP J5 350 Jf 45 A A8 S R A
U . PR AR R BORREE (R 1) IR TR
“A TR IR AR B R R RV 22 T IR R B A AR
TR TR S BERL
F1 BRHARESHLZFURELRITNIERER

Hir 2851 8 PR FRARE
A H A KR (kg) 0.14  0.06276
Tk /KB (JT 1) 10000  0.091387

K R KGR E R (12 m?) 17 0.02228

Eé * WATR A TR (% ) 42.50  0.037

B 3 AIASLEIE R (m?) 10 0.08

O Tk (% ) 100 0.03392

e Tl K EEZ R (% ) 50 0.0405
V5 KAR B A BRRE S (T v/d) 185.6  0.18242
V5K AL R (% ) 70 0.013818
NS (AN /km?) 891  0.07731

o AFTARHKE(%) 50 0.139

;z:; & WK (%) 75 0.032

B ST B BERAE (3K) 397 0.0445

K AT F=AH (IE) 83333 0.1196

% 2 WEURRAXASIIA (D) 44488  0.11

Boo% Amopr(n) 35000 0.1685
F=rEAIAIE S GDP HE(% ) 75 0.0868

2.3 HEAEHE

ARG SCHR[ 17 ], K FREE S 4 2 22 5% K b
PR REREARY iR B B R el B K 2 A AR
UFIRTRE R AR AR

HRAE PR BE (9 S, IER XL X, - X,
KIAEREAE R m AR bR BIERL Y, LY, Y, R
TR AT IER) n DAEPR ., 2351 B bR £L

(X) = Z aif(i
(m=9;n=8) (1)
(Y) = 2 bjf’j
HOKFRBELE A 225 1 B 2 SR T 457 )
AR AR (S B AR .
Xt a, # b, HAE,
X, B (2)

p _:ximm SR X, R
AL X SRR X, N

A A WAHRL TR X, ARAERE, ¥, i
{E MR LA

C =

SX) - g(Y) *
e

[f(X) erg(Y)]2

AP kR SOR IR E=2,

PIMRIEE € ARy B oK IR0 5 4 25 22 5% A HL B
PR E BRI, BN T AR 51 2 2 T kR
10, 3k — A e U 0 i B o Y

SR, B8] BE AT SE A 0 T ZARAE S bl 1 7K BR
B Sk R P B BRI RE R/ (BUR AR ) o A
I, P BN A SRR D o S oK 3185 Sk 2 22
TrNERa R RACE

D=./CT
Hor T:f“‘)gig(y) (4)

Krp, T A PR A AR
3 FMERESH

Wit (1) ~ (4) %F 2000—2011 4 P4 2211 K FR
RS Sa v R RIS EI T 15 KRB 2R
BRI (X)) AT RURIE g (Y) (W
PEEE ¢ T P & K D, BARSE R LA 1,

12 1 ——f(X) —=—g(y) —+C —<D
1,0\’_‘/‘__‘*‘—&—&—&—‘—‘
0.8 1
£
= 06 ¢
Jo
0.4
02+
0 . P
S = N N T WO N DD —
S 00 QDD = =
S SO DO SO OSSO o9
A A A A aQaaaaqaaQaA

Ay
E1 KFESEAMHIEH/(X) HEEFEEHH
(V) AE CEBTIERRAE D HERTL

HRAE K IR BT 5 41 2 2 T pA & S 1) 3 2 3R
B8] B R YN < W R ) O = F i
2000—2011 4FMKIABELR G 8 48 A S AT LR AR
5 LA ST DR K S 2 S B K R g HR 1 2
WK e g, R TG 2T K BT 51k &4 il
FRELR W 18R, 2000—2011 4RI [H], Bl 4 E 5
SR PG R TF K A K PG G+ H < — A
IRl RN 22 55 % Jre BUSR 1) 9 S04 28 T /K IR B A
SATERPMAR KGR AR R X — i

- 69 -



WP 2t S 2 B LAY 13, 7% MR T 1B 48 v T4
PS40 3. 8% , = T2 V- 3438 1. 3% ; R i)
FEM 2001 TR, A2 BEESE 8 A EET 13%
DL RS 2t A R R R v 0 A
Al FE SR PR MR T | 1A 3T LA R i 5 s bR T
SR B ANWIE R IR ORAR 5T 7 BE 55 W PR o
3 B GE

2000—2011 4E1] L4y R A~ BB .

a. 2000—2005 4 [A] P4 4 T 45 71 B0 DR 15 it AT Ak
TR, Tl K HERCRE 2005 4515 K A0 B
38.9% " PELE T K BB S B B b, ok SRk
AR TS 2B K B,

b. 7E 2006—2011 4[] K IAHE 54k & 295 &
SEIFEP R PELT A — A WA S0 IR B
7 mG TR R A ST B O SRR A R
VNG KU A 2 T 2R I 55 DI REAS U4
T+, HIE,2006—2011 4K FREELE A RS I
P 2000—2005 4F (1], U1 GDP F#E7K & 2004 4K
30 m’/ 76,2010 4E FFE 5. 4 m®/ 576, Tl FHK 2 M
2004 4F(1#)209. 96 t/ 1 JCREE 2010 4E4 121. 4 v JT TG,
JEK HE T 7R 2005 4F 2 B E ik 40.1 v/ 1 0T, 18
2010 4 M IRARAE 17. 9 v/ i J0, X 5 AWK Tl 4>
M RN 45 T HE V5 3 B e 4 95 S O

4 % iE

I T A S 2R B T Bl ik AR R I, DA T
R HLTCH At 2 2R U ki 5 AR i AR AH A S
PEWFSE , RSB T AT R R R A SRR, e
ZRU R SR IRSE K IR B AR () B R 3 KRB T
W E AR S AL S 2Pk 2 AT AE B AH B 2
AR T A B O R, — 7 TR R A 7K IR BE A 5
IREE TR B AT S 2 UF R R W SERE ) — 5 At 2
R R M KRB O 5 A PR AL I S 1) 9% 4 R
B, VUL T K A AR 5 0 4 0 R R 7k 25 4
() S IR AR AP BOR 1 S IR KX &R, iz
BREE A3 MTids RIS M JE IR A TTE AR S R
ALK IR 5 4 4 Uk AT RSk & R VAN 48 AR Ak
FIFH T P B O T Ay B PG T
2000—2011 4F/KFREE AR kS T R R C R,
PR 12 A VG LT R K AR LE G 8E A4
ZRA AR DS T MR KT 38 2 i P K A i 45
W, 2006 4F & — 8, Z T, KB KR KER T
FH AU R KA 2006 4F DL R HE K S B, R
HIVG T KRB 54 S 2 pr ] FR s KR 1k,
2000—2011 FFPH L TR A St S ok kERE
I TR HOK IR RS IS THE S ST R R,

Wi P42 AL 2 BE R AR WA R , N LRG3
P22 T 7R PR e AT T W 5 DR Bk A, PRk G 22 i
W N AR FOK IR R S PR . XA
SHRBER LR AT, B N

MRS B A7 1k B UK R85 4 22 22 57 B AR AR
BI5GBl Rz F P
A RE R TR K BRI A S A E e R B e R ) 14 50 AR i
o, A aE R B AR, FIEER IR
PR L AT o0 P A A — s 19 2 A2 22
TR RAEARECE B 5, WA A AT, 7655 Y
WFFEH R AR BE | 58 38 AH SC AR PR &, B4 i
ARG T X BUK I S22 TR

SE

(1] SRVRRE, FESIE. ST K IR 54 2 28 5% Al R R R X
HeWEoE (1], B2 4R, 1995, 15 (3) : 363-369
( GUO Huaicheng, TANG Jianwu. A strategy for
sustainable development of urban water environment and
socio-economy[ J ]. Acts Scientiae Circumstantiae, 1995,
15(3) :363-369. (in Chinese) )

[ 2] 3. KIETTIEFEKIRG Bt 5200 R X R AT
FE[0]. HFRF 5T, 2003, 22 (5) : 643-653. ( GAI Mei.
Research on water environmental quality, affecting factors
and regulation of the nearshore waters of Dalian [ J].
Geographical Research, 2003, 22 (5): 643-653. (in
Chinese) )

[ 3] HEE M, IR LTt S 2 /KI5 R GE
R[], KRR ,2007,23 (4) :52-55. (XIA Ting,
ZHU Wei, ZHAO Lianfang. Coordinated development of
social economy-water environment system in Zhenjiang
City[ J]. Water Resources Protection,2007,23 (4) :52-
55. (in Chinese) )

[ 4] FELE BIA, ke TR KRR KRB
PEERETERIEXR DN [T]. KRILHR BT S 375
1%,2009,18 (11) :1008-1013. ( FANG Guohua, ZHONG
Linjuan, ZHANG Jianhua. Analysis on relationship
between water resources utilization, water environment
protection and national economic development of Jiangsu
Province[ J]. Resources and Environment in the Yangtze
Basin,2009,18(11) :1008-1013. (in Chinese) )

[ 5] KRB, B4, R, 45 8 KIS e 5 &0 &
JEMSCERBIFELT]. mEAT - BE 5 EE,2013,23
(5):8791. (ZHENG Xu, ZHAO Jun,ZHU Yue, et al.
The relationship between water pollution and social-
economic development in Yingkou City [ J]. China
Population Resources and Environment, 2013,23(5) .87-
91. (iin Chinese) )

[ 6] FES, Bk VU4 XOK 5 B & B 2 5T [T ]
FEREX %P 58 2007,21 (11) :22-26. (ZHUANG



(7]

[8]

(9]

[10]

[11]

(12]

Yu,CHANG Lin. A fuzzy comprehensive evaluation model
of the water environment quality in Xi‘an area[ J]. Journal
of Arid Land Resources and Environment,2007,21(11) .
22-26. (iin Chinese) )

SRS BT, B 2. PO AR T K PR 5 22 55 K e
PIJABECIESE : LY 2217 5 A S X O [0 ] TR IX
WUR 5 PR 5%, 2007, 21 (5) :53-58. ( MA Beibei, XUE
Donggian, YAN Junping. Research on the harmonization
between urban water environment and economic
development in Western China: a case study of Chanba
ecology district in Xi” an City[J]. Journal of Arid Land
Resources and Environment, 2007, 21 (5 ) : 53-58.
Chinese) )

SRAEES A0, PRPYAE VL TR IR A L 2 [ T].
R B, 2009, 37 (25) ¢ 12129-12131. (ZHANG

Rongzhen, LI Jian. Ecological security assessment of the

(in

water environment in Xi’ an City of Shaanxi[ J]. Journal
of Anhui Agricultural Science, 2009, 37 (25) . 12129-
12131. (in Chinese) )

L. DG HHILIX 28 T R R 5 T T K B A A A G R
BFFELD]. 5% : L2, 2010.

PO GETH)R. UL MG H4FE 4 (2011 4F) [M]. JE 5T,
RS AL, 2012:34.

PO TTK 55 Jmy. P A KA+ Z 1 MR R .
P2 P52 N R, 2011 :63-78.

A IRAT , i, A5 P AR S K BEIR AT OC &R
AR T [ ) ], MU 58 5 0T %, 2012,31 (5) : 131-
134. (LI Hua,SHI Qianyou,GAO Nan, et al. Study on the

quantitative relationship between urbanization and water

[13]

[14]

[15
[16]

—

[17]

(18]

[19]

resources utilization in Xi’ an City [ J]. Areal Research
and Development, 2012,31(5) :131-134. (in Chinese) )
PELTT B dr Jry . PH 42T 2012 45 32 205 Ye Wi 5
TJ7 5 [ R]. P42 P94 NRBUT,2013.

TRttt e, ARk R E S PPN PR AR A RV AL[ ], &2
5 15 B i 42, 2000, 15 (1) 7-14. (XU Shilong,
Suggestions on statistic index system for the quantitative
evaluation of sustainable development [ J ]. Statistics &
Information Tribune,2000,15(1) :7-14. (in Chinese) )
TR, BB A [ M. JEaT Bz ik, 2010.
BEETF XN R 55 SRR TR K R 2 i i
PR EIRIHIL I ] i A A A A SRR, 2004,
32(5) :512-514. (FAN Yanfang, LIU Ling, CHEN Xing,
et al. Application of analytic hierarchy process method to
comprehensive evaluation of water environmental safety
system [ J ]. Journal of Hohai
Sciences ,2004,32(5) :512-514. (in Chinese) ).

Bt ok, SR AR S IR BT A [ M) dE Rt B2 R
2003 ;254-256.

VAT GE TR, A 2o O e P 28 e N7 A 4 P 1 2 g 3t
RO 3 SO A K G 2 28 5 A 23 i 1Ll R 9
geitdiedtr 2 T I R]. A% . FEL TSR ,2009.
IKCHE W ik T 1) 55 AL 72 14 94 42 T K BR B8 R 380 AT Y
[J]. o [ 4 238 4, 2013, 29 (11) ; 168-172. ( GENG

Yani. Water environmental carrying capacity in Xi’ an City

University: Natural

based on vector norm method [ J |. Chinese Agricultural

Science Bulletin, 2013, 29 ( 11 ). 168-172.

Chinese) )

(in

(Wks Hi1.2014-10-22 4% 1% 1)

(LBEF 52 7R)

[19]

(20]

e R IR, A 08, A AR SR RSN T K i
Tk BRI BT AT TE [ 0] I AR 252441, 2000, 11
(3):445448. (QU Keming, CHEN Bijuan, YUAN
Youxian, et al. A preliminary study on influence of N and
P on population constituent of planktonic diatoms in
seawater| J ]. Journal of Applied Ecology, 2000,11(3) :
445-448. (in Chinese) )

E A EE R SRAE A =V R LA 5 A SR
PRI W 2R A BRI [ 0], B 9 3 22 41, 2002, 21
(1):33-39. ( WANG Hankui, DONG Junde, ZHANG
Si,et al. Distribution of N/P ration and its limitation to
growth of phytoplankton in Sanya Bay [ J]. Journal of
Tropical Oceanography, 2002, 21 (1): 33-39. (in
Chinese) )

(YR H1.2014 -07 -29  Zkd . 4 pkE)

<71 -



