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Transformation of land use function and response of eco-environment based on
“production-life-ecology space” : a case study of resource-rich area in western

Guangxi
HUANG Tianneng, ZHANG Yunlan "

Economic and trade college of Guangxi University of Finance and Economics , Nanning 530003, China

Abstract; Analysis of the transformation of land use function and ecological environment response is a fundamental basis for
the delineation and control of regional “production-life-ecology space” and ecological environment protection. Based on the
remote sensing data in 1995, 2000, 2005, 2010 and 2015, we constructed a land use classification system of “production-
life-ecology space” in the resource-abundant area in western Guangxi. Using transfer matrix, center of gravity transferring
and ecological environment response model, the paper has analyzed the transformation characteristics of land use function
and response of eco-environment in the study area in the past two decades. The results showed that; (1) the areas of
ecological production space and life space of the research area were rising, while the production of ecological space and
ecological space were declining. (2) The transfer distance of the center of gravity of ecological production space was the
largest, followed by the center of gravity of life production space, and the transfer distance between the center of gravity of
production ecological space and the center of gravity of ecological space was relatively small. (3) The ecological and
environmental quality index of the research area decreased from 0.6337 in 1995 to 0.6323 in 2015, and the overall quality
declined. (4) The urban ecological environment exhibited higher quality, while the critical mineral resource county and the

agricultural production base presented lower quality, and the quality of ecological environment in key urbanization counties
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was the lowest.

Key Words: production-life-ecology space; transformation of land use function; response of eco-environment; resource—

abundant areas in western Guangxi
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Fig.1 Location and scope of research area
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FFEIX 1995 4F- 2000 42005 4F 2010 4FH1 2015 47 4 MR AR R IR S RRAE W36 1, T 8GR, F
FHENVIS.1 AT U CIE 283558 ARG i 538755 — RS 78 ArcGIS 10.2 P& L T HM
ffF, % ERRER SRR R S5 AHFFE X ORI R 8 ORI/ AR 4y K B R A
MHBAE 17 Fp2AL JERIH GPS HEATEFANE A, [RIIT 5 Google Earth /5 73RS AR IE 1745 FE 10 IE , 2545 i
PRAE B4 7E 90% LA I, i R 9T oK |, AT X AL TR T 2017 4F i 4 [ 3L Al b PR A B8R0 H /2

F1 THAAEREZGESYH
Table 1 Descriptive Statistics of the Land Use Remote Sensing Data
AR 1) .
Pay iy

Ay Imese selection s PR BRI
Year g Clouds/ % Sensor Resolution Source of data
month

1995 11 0.03 Landsat5 TM 30 mx30 m Hi#25 [A) 5 = F & (http ://www.gscloud.cn )
2000 8 2.89 Landsat5 TM 30 mx30 m B2 [ 503 =7 B (hitp://www.gscloud.cn)
2005 10 0.27 Landsat5 TM 30 mx30 m B2 [ 505 = 7B (hitp://www.gscloud.cn)
2010 11 0.00 Landsat5 TM 30 mx30 m B2 [ 5035 =7 B (hitp ://www. gscloud.cn)
2015 10 0.64 Landsat8 OLI 30 mx30 m B2 [ 506 = - B (hitp://www.gscloud.cn)
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Fig.2 Spatial Distribution of Land Use based on“ production-life-ecology space”
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Table 2 Land use classification system of leading function in resource-abundant areas western

T HRIH F ST Re s . ATy AR IR BT TR EL
Classification of dominant functions of land use RE oz - 4 i Y Ecological environmental quality index of each year
Yk ik Corresponding land
. - - - use type 1995 4F 2000 4F  20054F 2010 4F 2015 4F
The primary classification The secondary classification
] N N
AT TAUEA EW& WAL, SH 07 07839 07838 07836 07835
Ecological space 0
— A=A I b %Q%\ﬁ1ﬂﬁﬁ\ i 0.4474 0.4469 0.4464 0.4459 0.4459
i L
A B AR 0.0254  0.0254  0.0254  0.0254  0.0312
e
e ST MBI K H R 02752 0.2749  0.275 0.275 0.2751
Production ecological space
BHEEH s .
s ifg = IR i TR KR 0.55 0.55 0.55 0.55 0.55
Ecological production space
A A 7 ] . SR b AR A R R A
Life production space YRS M3 Al A 0.1966  0.1966  0.1964  0.1959  0.1901

2.2 hHOR AR R

- ) ) B 25 P 3 2 T 3 ek b R P S R A R AR ke S, 5 R A I R sz ke = b R P ) 3 A
1k, LRI =23 a)” (UFERS 7 1), FETHFSEIX 1995 4 2000 4F 2005 4F 2010 4EF1 2015 4F 5 W 155K
P, FIH ArcGIS10.2 H (4T 43 2 i R BGE ST RE , FRECAS s B A R D REFE B 1 B, 2R 10 £ B Excel 1
Bt 15 0 Th A 2 R S BE R R AR I
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Fig.3 The trend of the square of the production-life-ecology space from 1995 to 2015
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], X — RS R 5 b — B i KA A 2R A9, TR 52.01 hm® | 2 B2 HF M4 50 5 A 28 Sy 1 1l FbA b ; L
YOS A A AR AR a3 8] AR 15.13 hm®, BAREERS T b — I B AR S s [ AR = A s s
IETJrﬁJéIz@iFﬁ/\lEﬂ%%aiﬁi—Hﬂ‘,ﬂﬁ%mijc 2005—2010 4F, A 2525 0] e Sy AR 28 A 77 45 6] o o W 3 1Y)
BRSO AL 43.27 hm? | (ISR LAY 45.98% , HUR AR P A 25 23 1] 6] A 16 A 7= s 8] F A 25 4k
FEASTAEEAR 2R 20.43 hm® A1 16.23 hm?, FEER BB A1 o5 F LA ARG AR SRy SR K T 5 AR 2 25 ]
) A AR 77 25 [ R 6.07 hm® , I AR A28 [RRIAE 7= A 48 25 A B AL AR AR 282 () 1) Ay AR 2R 28 T A% o

®3 19952015 EZE R = £ =" HBEM/hm’
Table 3 The transfer matrix of production-life-ecology space for each period from 1995 to 2015

BRI —AEAS (] A7 ] HE PR AR A ] AR s ] AT A s ]
Period Production-life- Ecological Production Ecological Life production
ecological space space ecological space production space space
1995—2000 st i 71508.98 154.01 18.02
AP AR AR ] 1.00 13848.57 6.14 2.46
A A A ] 612.55
AT A A ] 727.30
2000—2005 EAZE (] 71480.78 7.08 15.13 7.12
AP A A ES ] 52.01 13939.77 5.08 6.33
A 2 ] 636.67
AT A 2 ] 729.06
2005—2010 e 2523 ] 71482.99 1.00 43.27 6.07
AP A A ] 7.15 13903.87 16.23 20.43
A A s ] 656.89
AT A A ] 741.13
2010—2015 A 71411.69 8.11 16.17 54.33
AP A A ] 2.00 13815.66 5.42 82.14
A A ] 715.91
AT AR A ] 2.00 765.60
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Fig.4 The gravity centers, direction and distance of transfer of production-life-ecology space for each period from 1995 to 2015
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D7 11579.48 m, AR P2 23 (VRN A: 36 AR 77 23 [ G R HE B B I K 4B = A S s Tl A A8 2 1], U BH oo
AR R P 32 AT SR 2N, b P AE A BR R B 450 5 Pkt Bt | o b 2 A 7= A 25 s AN A= 25 H
37 FARIRBE AR, S S AN 25 & AR R B T AR

http ; //www.ecologica.cn



134 PORAE A5 T = ARSI ) b R D BT A R A S PRI R N —— LU PG 8 I 4 X 1] 355

3.3 HURT DD AR AR A A AR BT I
3.3.1 BRI R E AR
WFFE X A AE 0 AL S R TR B0 T A 45 1 R (3 4) 1 1995—2015 4EHFSE X A= 25 3048 B 45 %0 1995

AR 0.6337 FHEEREZE 2015 4F11 0.6323 , A B SR EA T R, M 1995 £ 2015 54 BARAED
PB4 B AR A AN K EAD FRELEFE AR AR, PTRE MY SRR . —J2& 2000 4F LAFTHE VS 98 U5 & X0 7= 53 Y I
% T AR TR A ST, HoAth s 7 LA/NIUBEE™ 1Lk 35, 2000 4F J5 T b 0 AR 357 78 25 b ik A1 R ML 1) 0
PIRIT A, HRTAAL T8 P B U5 T 22 JE 0 A 400 4 B B, Jeet ek 1) PN A 2B R B R4 6 A R AR Ak (L A 5 A 85
o et o 82 AR AT P T R 73 | A R 38 1 TR 25 AR ) T A 5 R AR 9% DX AR AN PR o i ) BN A7 A o AR P
P, —E R AT AR B s 5, AR IR 5 Z5A R 2w AR I N L AR B2 kA AR
FE B PUAK Aol A5 AR MR 3 B S G B AR I i A i, FMRRN SR A DL R TR AR AL 7= i ol 2
FEl, A S R AR KAk e UK ARl A5 B Az s M AR i BRI T TNk & R I B R A
ARSI R AR . PP VS PR PSR ST YR R LA AR I T i A 5 T BRORT AR AE R
B AR AR P L, A S I I e 1 5 N T VTN DR 2 B AR )V E S AR 1 X
I, AR S PR TR AR, 28 DA SRAEL Y I S R v A A T M LR R T R R i) X I S PR R 5 S kT A DY T B
L A Jre 2 B ot T 426 M T AR Ry A 8 X3, 453007l ) DM TGS 5 52 42 2003 AR RS2 T I, VT X
VER AT EGR 200 SO, ARSI B A RS T 4 K 5 k2 BAE AR 7 T 10 5 A6 el AU U

UV IR Ak ) B DX S AR AN 5 5 T B B A N 7 Al AT R A T AR
I AR AIPREE R AR ECRAR DR 51 % bE A B 8 PP A0 45 2R vl B ), A 26 AN EL (T X))
S R RAL T R RS (5 BT X IR 86.67% , NI F 4L T MR AT ST IX AR 25 PR 85 B 1 AR B I
Fiig X FEEPAEPIBE HH AR R E AR R E N T T X2 B

R4 BEMBESHEREEY

Table 4 Eco-environmental quality index for each year

AE45y Year 1995 4F 2000 4 2005 4 2010 4F 2015 4F
A S FRBE R 45 B Eco-environmental quality index 0.6337 0.6336 0.6331 0.6328 0.6323

332 AATIHCRER

DX 35 A A A PRI o o [ B A7 A 6 2005 5 T R PR R A 0 g R 3, — e R T A 1T A DX S I 05 o
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Hiv % Ay B A S L DT R 8 97.3% , 3 LR I DY R o Rl A E bR b 5 A A AR b AT MR 5 2000—
2005 A — A 25 AT FE Ry s A A5 F DTk BEATS o U BE A 3K 68.35% , 2 IR PF IR MRAF B SE A, HF 4 1
FRA MY FH Ml S bR 25 1 25 L, Sk EE R 25.84% 32005—2010 4F— M A= 25 FH b 54 by J o5 A 75 FH b 5Tk ik
84.32% ;2010—2015 4F- i A= A5 A8 T f 5036 9 e B R AU i — 1 & AR BH AR A, — 2B A8 R e Sy o S AR 2
FHHETTRREE RS 28 46.30% , [F] B 4 Mk A= 7 FH 3l 5% Ay 7K sl A= 7= 3l 57 R B2 AL 2005—2010 4 1 9.00% - F+ %]
31.35% , B EIZ T T P9 H PH ELRE K RN SR M 42 R Bk, K 7K P= 370 .

SEESHE T E FENRRR L SRS ol Az 5= — A2 25 F R £ AR 36
H DL R Al A = S SR 2 A T FH O S8R S i R R B R, REUE SIS T RER 1R H
TIReHE B S RIS [RIHERE AN 22 . 1995—2000 45350 A FRBE T A9 2 2 N 2 2 1 s B S b G S ol
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Fig.5 Spatial Distribution of ecological and environmental quality for each year

A FH R — B AR 25 b, TR K 85.16% , 32 22 I RS2 MK b A1 A B R it AR 7 7 5 b ol O B R b
2000—2005 A5 1 A= 25 FH U o — P A6 25 T - BTRRBE 12538 92.20% , 1B 1 B 32 1R i AR I8 5 5 i (A
Hiv AL SR AR, (A2 3t 2 A 5 DX e R R AR S0, A 308 P R PR R 2 B AR R AR S IR T R 1 a3
A7 S, 2005—2010 47 HE AR A M o — AR S b ST R A 87.56% , W = T R 9 — 2R S
b oA S AR A B TR EE (84.32% ) . 2010—2015 4F- R BUERIE B N A £ 5 R SHr =W & 2k
AR I i E BRI R A ST R R WA ECR R EZ NG A ERT S A iE MR IR 42 T
RS IR £ A 1 DS B0 AR T B DT MR B T KR B — O 45.57% , BRI 5K MR
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i XA 1R RN B A A5 FH R A A Jed i e A AR A s Al A 7 A Rk & A T e S B S
FETTREE i b — B30I A0 2.04% [ F+ 2 15.24% , — A= 25 S s 2 A= if i - —BF A 0.97% =
10.65% , =2 JE PRUE I P 5K o5 FH R 20 R b A st i o i

x5 HMESKRERENTERMBEBRLBRTHE
Table 5 Main types of land use transformation and contribution level affecting the quality of ecological environment

HRRER GAER TR

HEAS TR/ %

o e B HRg A DS ER A Comprehensive Feological leoi
Period Transfer types Single type ecological ecological L Character
contribution index contribution index contribution

1995—2000 A 2B 7 -7k 38 A 77 F b 0.000019 -0.000107 1.76 e
Al 2 7 b -— e A 25 Pt 0.000002 0.18 &

— i A 2 -k e A 7 b 0.000008 0.77 &

— i A 2 - A A S 0.001050 97.29 &

Al 2B 7= -3k % A= 1 F it -0.000002 0.15 TR

— P S T Ml -l 2 7 T -0.000145 12.22 TR

T AR FH AR A 7= H 3 -0.000474 40.01 TR

T AR S -k e A 7 3t -0.000030 2.50 TR

T AR A b -— e A A it -0.000535 45.12 TR

2000—2005 Al A 7= Y -7K S8R A 7= F st 0.000016 -0.000490 3.06 &3
Al A 7= Y -— e A 25 F b 0.000087 16.81 et

Al Az = M- T A S e 0.000047 9.07 &=

— e 25 FH K S 7 P 0.000014 2.76 st

— A A - S A A 0.000353 68.30 e

Ak Az 7= I Hb-3 & A= 16 FH H -0.000005 0.54 TR

— f AR A -3 £ A= 3 F -0.000009 0.86 TR

— P S FH Ml -l 2 7 T -0.000006 0.59 TR

S A S -3 S A 0 A -0.000027 2.69 TR

T AR A F - A 7= -0.000023 2.33 TR

AR S -k A 7 i b -0.000008 0.80 TR

T i A A T -— e A 5 T b -0.000928 92.20 TR

2005—2010 Al A 7= -k e A 7 3t 0.000051 -0.000331 9.02 Pt
Al A 7= b -— A 25 FH 0.000014 2.45 et

— A A i - K sl A 7 T 0.000024 4.25 3

— A S T Ml - B AR AN T 0.000474 84.29 =

Al A 7 FH -3 & A8 0 -0.000018 2.04 TR

— P A A -3 S A 3 FH -0.000009 0.97 TR

— P S T Ml -l 2 7 T -0.000002 0.22 TR
AR -3 S 2R3 T -0.000020 2.27 TR

T AR S FH -8 7 -0.000062 6.93 TR

T 2R A -— A A b -0.000782 87.56 TR

2010—2015 IR S AR -0 A= 7 Pt 0.000002 -0.000474 3.62 e
Al A 7= -7k e A 72 3t 0.000016 31.39 ea

Al A 7 i - B A S T 0.000006 11.61 e

— i 2 K SR A 7 i b 0.000004 7.13 Gl

— WA A - S AR S T 0.000023 46.25 e

Al A 7= -3k £ A= 1 F b -0.000080 15.27 TR

Alb Az 7 I M- A2 0 b -0.000003 0.53 TR

— WA A T -3 AR 3 T -0.000056 10.66 TR

— A A AR A= 7 b -0.000002 0.37 TR

— A S A A R A -0.000014 2.73 TR

T AR A - 3R £ A= 30 F it -0.000239 45.58 TR

T i AR A - A= 7 Pt -0.000041 7.81 TR

T A A FH MKk sl A 7= i -0.000035 6.66 TR

TR S FH - — P 2B 2 -0.000054 10.37 TR
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B =AU, R GIS S RIA M RTE O A A A8 IR i i PR 40 AR A BTk AR, T 1
PO 4 X 1995—2015 4745 At B - o ) I o R S AR S A0F B 2B 2SR B b A5 0, 858 W F

(1) A« = AEzs )7 AR AR R TR, 20 A [B)HE P 5% 5 5 48 DX AR A8 AR 77 2 (R AR 36 A 7= a8 0] 2 BT 35 A=
FEAEZSZS ARG T 124.95 hm?,2015 4E45% 1995 4E#4K T 20.40% ; A4 1% A 7223 [ E ARG N T 174.77 hm?,
2015 AFEE 1995 AFEHEK T 24.03% ; A A2 ALEAR R TR AU/ T 267.32 hm s AE8AE =2s [ 258 BT
Ja R RS RAE AR T 32.40 hm® , AESA P RERAE 16 A P= Dh g s A ST RE AL = AR S T e
SR AIFSE X = AR 25 ()R 1Y) S 30 ; = AR A AR 52 BRI & R AL R RS VR BT | 1 A B BOR AR R
Y ] 5

(2) IN4&28 (R F O G 7% T ) R B R, AR A8 A 77 28 ) JEO A I 8 A R, 20 4F- (8] iy FHE P A 1) PR A6 T
GRS I S35 25526.52 my Az = A4 3 48 ) B0 KR AR AL 1) P R 7 ) 56 88 11579.48 ms A2 P2 AR 25 48 [A) FE 0
FH FH AR s el PE AL 5 01 5% 4% 959.94 m, &3 T BB A= 2825 ) J10 1) AR P b 7 17 #8580 333.89 m, 522 ML Fy FH FH
i) B4 EL R RS B 3

(3) NS RN G5 R E , WF 5T I I F 9 X A A R o e A TN T RS 3 AR R4 KAk
FERE 2o PUAK Rl S5 UK by 3 1 28 0 B sl A 2SR BE S B A v, B T U R SR AR A
TR L3 A 25 B3 I A 5 T S0 FE 2 Ay ) WG B A 7 o A 7 e, A 25 B 858 I ol i KK 5 M T
VLN XRNAR 2 BAE R E A ) 7Y B SRR Ak 4 DX, 2B S BRI

(4) DX P A= 25 AR5 St [ I A7 26 A% 5 R R 6 ) R 4%, A 2SR B o 1 o 4 2 b, R
Mb A= 7= R i SR K 3k A 7= FH b — AR 2SR RN o A A R b, — A A FH b 2 S K sl A 7= s A o AR S
HIHb 30 2 ARG LA gl A 7= R A S B i AcE i R N E, FEUESIFE 8 TR R
% Hop i S AR S ol A e s — AR S H RN 2 A 306 FH b DL ROl A 7 F % R & A 36
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