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Abstract; In this study, Anxi County of Fujian Province was taken as the research boundary, 7 types of land use including
the cultivated land, forest land, grassland, garden land, water bodies, and construction land as well as unutilized land in
the County and its townships from 1999 to 2019 were selected as the species variables, and the socioeconomic indicators
with a relatively high correlation with them were the environmental variables for this study. The spatial and temporal
evolution characteristics of land use and its key driving factors in Anxi County and its townships were analyzed by means of

canonical correspondence analysis ( CCA) and spatial autocorrelation. The results showed that the change of land-use type
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in Anxi County from 1999 to 2019 generally performed a trend of “three decreases and four increases” , indicating a
significant pattern of agglomeration in globally spatial distribution. The area of cultivated land, grassland and water bodies
decreased by 36.82%, 22.91% and 8.18%, respectively, while forest land, garden land ( mainly tea plantation),
construction land and unutilized land increased by 10.37%, 56.39% , 206.08% and 90.14%, respectively. Forest land
areas have been increased as a whole within 20a, but the changes varied from township to township. In the past decades, 1/
3 of the 24 townships of Anxi County, such as Xianghua, Daping, Huqiu, Cannei, Futian and Chengxiang, showed a
significant declining trend in forest land area. Further analysis showed that the changes in main types of land-use were
mainly controlled by the driving factors of socioeconomic indicators and macro policies except for restriction by geographical
factors in county scale. The top three factors were the total retail sales of consumer goods, the gross regional product and tea
production. In township scale, different townships had different land use strategies and development drivers due to different
geographical conditions, especially the level of urbanization and economic development, but the development driver of tea
industry was still a key factor. Therefore, the authors suggest that it is important to strengthen the scientific planning and
effective renovation of land use based on status and problems of land use, so as to ensure the coordinated and sustainable

development of regional ecological economy.

Key Words: land use; spatial and temporal evolution patterns; spatial autocorrelation; canonical correspondence analysis ;

key driving factors
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A T T 8 s 25 G A% SRy B BRI , LA A DA 121X A b 5 G R 5 B S AR D 3 7 A i 5 DX Js
ZEUE AR R R SRR S

1 HARREHR
TR BN TAEEE KBRS (T 117°36'—118°17'E 24°50'—25°26'N Z[i]) (K 1) , @ R T 45 5E Nk

http ; //www.ecologica.cn



2 1 TESCH A A 4 22 152 B ) P 2 QA L R L S B 5 P 2 515

24 4~ S5 460 MHRTE BT 120 207, =il AT 91.56 J7, A XPREE o i AR Ik T4 A 7K, 12
9 0.019 hm*/ A, B FHIE RS 925 5 08 LA B SRR s I I ANEEIR . AR RN T8 1 AT | AR
JRFE 19—21 °C 4[N & 1600 mm ; P ZRAEYRE 16—18°C , AEFE & 1800 mm , 44 PUZ 400 | A
T AL R IX 38, 2019 4F 4 B X A 7= SUEL( GDP ) 34 725.70 420G, B AT 102.5 55— 58 RS =
P L5 3R 7.73% (49.84% F1 42.42% , 4= ELAHA A5 AR 4 T34 hm® , 24 5 R 44 A5 BV ALY 1/3,
ELiELE 7 4EWIEE 100 A~ 4x FE H 7= 2% B 28 — 07, L3 A8 0 R IR 4% v A, A8 B AR G 77 b B ik
155.81 1278, IS K HAR S LA MOl B2 5 B B 80% LA L, BRI, 28 77l 2 22 1 B 28 5% S
AR R B PRI ACKRIE , SR, T 2R B A 3 2= Lk 1) 2R e A 4, P-4 4K 7E 700 m DA b, %2
T TR o, IT V)2 Z 2 (A L0 o PRI, PRAP A B0 B 8 LU % 00 DL S BRI 2 i D S i e 3 EL N
H P & ) R

E1 HREXAE

Fig.1 Bitmap of research districts
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F1 1999—2019 ERZER T F AEL G
Table 1 Statistics of land-use change in Anxi County from 1999 to 2019
B— LRI %

LIS 1999 2009 2019 Land-use dynamic index

e A km? W/ %  HREV/km? WH/%  HEVKkm?  WHl/%  1999—2009  2009—2019 1999—2019
HFHb Cultivated land 837.20 28.00 662.63 22.16 528.92 17.69 -2.09 -2.02 -1.84
MRHL Forest land 1691.31 56.57  1808.37 60.49  1866.76 62.44 0.69 0.32 0.52
FEl} Garden land 151.41 5.06 178.36 5.97 236.79 7.92 1.78 3.28 2.82
HiHfh Grassland 247.49 8.28 228.27 7.64 190.78 6.38 -0.78 -2.29 -1.15
7K 3% Water bodies 10.15 0.34 8.79 0.29 9.32 0.31 -1.34 -0.82 -0.41
ﬁiﬁiﬁm land 50.01 1.67 97.52 3.26 153.07 5.12 9.50 5.70 10.31
AR 2.13 0.07 5.75 0.19 4.05 0.14 17.05 -2.96 4.52

Unutilized land

3R 1 AT VA 28 B R RS A 2 =0 U R AE , B 1999—2019 4F (4], Z21% Fpk b TR R | 5 Fn
I BT S 50800 36.82% ,22.91% Fi1 8.18% , T At | Fel by ( 32 B2 A5 bel ) | g 1 FH 1l AR ) A b T B4 )
BN 10.37% .56.39% ,206.08%F190.14% , ULAh, NI 2 A%, 1999 472 % LA T A Ry 837.20 km?,
4 BRI 28.00% , Hoh kb o A i AL LS Z T R S 80 . JBIB £ (9.91%) JBT 148 (7.50% ) 3% 35
(6.55%) IS (6.40% ) FI'E Hr 4 (6.36% ) , MR A1 AR A 22 13 BL 1) e K - b R FH S AU ) L AR 1691.31
km?, FEMGIELZR LA PI R X, I8 £ (12.99%) FE4E5 (8.59%) FIfRH £ (7.85%) . VIZEHFid
Sy B ) ) b 1A AR A0 AR TR A i AV IR A« IR WK T A AR A A5 1l 35k 4 1l X3 EL S
WA KRR R R A P M TR AR 3590 10,15 km® 1 2.13 km?, 20 51 5 SR ARAY 1.67%F110.07% , Fir o5 T AR
AN HR/N . 2019 4423 H A MR S B TR R /INHE Y B BEBEAR b ORAEAN S | AR B IMERIR Ay - k> 4 b >
b > el b > EE I FH S KSR F I, e BRI AR Sy 2 B S A bR 2SR TR LR 1999 AR
1 56.57% b F+ 28 2019 4E11Y 62.44% ; el b ( EZE 450 o5 FEAN 1999 4E19 5.06% | F+5 2019 4E14 7.92% .,

Y REAE B - MR FH A 45 RA AR N 28 2 B 2 TRI R AR DL AN T ], 48 78 & 2 B ARG AR B A9
F IR A FeAE A (Markov ) FIEE T 1999—2019 4E241% H - Hu A1) FH2ERUFE R ARG (6 2)

F2 1999—2019 F LB E L i) R km?

Table 2 Land use transfer matrix in Anxi County from 1999 to 2019

1999—2019
B it . Pl K3 HEHM KRR it
Cultivated Forest Grasdland Garden Water Construction  Unutilized ;{;tal
land land land bodies land land
i Cultivated land 478.85 181.21 31.10 56.81 0.96 85.96 2.30 837.19
MH Forest land 6.40 1629.18 20.12 23.00 2.81 8.40 1.40 1691.31
HH Grassland 42.09 49.88 138.71 11.62 0.17 4.71 0.30 247.48
[7El i Garden land 1.53 3.63 0.66 145.33 0.00 0.26 0.00 151.41
JKI Water bodies 0.03 1.99 0.12 0.02 4.88 3.08 0.02 10.14
A% FHb Construction land 0.00 0.00 0.00 0.00 0.00 50.01 0.00 50.01
AF S Unutilized land 0.01 0.87 0.07 0.00 0.50 0.65 0.03 2.13
ST Total 528.91 1866.76 190.78 236.78 9.32 153.07 4.05 2989.6

2% 2 AT AR, 1999—2019 AEHATE] 7 H 0B b =2 A% RlpR Hb A =5 28 Sk FhoRe 2% 1t Ay el b | 7 7% TG AL
R 181.21 km* 1 56.81 km? ; T 4 Akt v AR =5 22 phy R G AR T i, el sty Pr 388 o v 8 = 2 phy Bk b Ak A
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Fig.2 Land use patterns in Anxi County from 1999—2019
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PRI, A TR AR 1 TR AR i 4 A 5P L T AR ) BT RR AR 0 3 3A 3 56.16% 1 5.49% , W] UL 3T 20 45K, iR B
HEH A BT LA 1999 4E 1 837.20 km® WAL E] 2019 4E1Y 528.92 km*, FFE T 58.28% 3% 338 5 & B 4%
AR M KA G (R 1,3 2)

B2 CURTA A S A R RS AR R], TR TR ZEL S R HZE R R 5K
JEASF R PR A AN ] b b A 2SR T AR AR B SO Lo A (R 3) o AN 3 T LUE i1, 2009—2019
EAEZ R B TR 24 A 280 BRI 0 10 ke L EA BB (-13.11 km®) FEE(-12.02 km?®) &1 3}
(-11.64 km®) FIZEIE (-10.89 km®) 4 > S5, [EMK 7—9 km® 19 £ BUA B 13k 44 FUEE B RES A
17 4> % 8 AR 2—5 kA9 S} T 00 8 I L R [ 6 > 2 8L AR 281 BRS  BH A
Hangh , HoAth £ AP AR B 1 km® A2 A7, HPRT DIE Bk b T ARUOR R B R AIK 0 £ 48, 222 el
(ZR ) T AR TN VI A OC | SE T AT 1Y £ A -5 e e 1 H B i ¢
3.2 BR A A MR AR 2 ) [ A A AT

W% 4 s, 203 B AR R oA FHZE A 4 /) Moran's T YR T 0,7 SEiHEAE 16.496—54.130 Z ] ; 7E 45
FEMY 3 AMEGY N, 428 Moran's T Y RT 0, 08 T W B VARSI 20 0R BLAs M S H ik | B IE 7] 25 1)
AR, R 25 A R EMERRE . 1999—2019 4F Bk 43 6] 43 7 55 R ARAE 2 BURNE T [ ; AR HiL 1 2 1 4y
AT HE BRARFAE Y SE G2 02 1 I s/ el b AR e P b 225 ] 43 A 2 SRRRAE D) 2 30 0 b - 3 s /K R A R 4 b
R AT RAR, 1 2 [0 o A S R 8 T LT Ok, T 2 W 25 2818 B THE TR,
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£3 2009—2019 F£RFE T F ARBERELER km’
Table 3 Area change characteristics of land-use types in Anxi County during 2009—2019

24 Hi it b L8 [ K5k AR KA
Area Cultivated land Forest land Grass land Garden land Water bodies Construction land Unutilized land
&1 3} -11.64 13.39 -5.94 2.97 -0.11 1.26 0.07
R -8.09 9.55 -8.33 4.80 0.23 2.15 -0.31
sk -7.45 2.82 -0.72 1.66 -0.41 4.37 -0.27
&n -7.34 5.77 -2.82 2.19 -0.09 2.42 -0.12
3 -10.89 8.95 -2.02 1.67 -0.06 2.51 -0.17
AR -2.33 1.06 -0.37 0.30 -0.06 1.45 -0.04
Rk -0.13 -0.44 -0.09 0.02 -0.09 0.77 -0.04
FH -3.94 1.42 -1.07 2.64 0.10 0.84 0.01
[iiipaa -9.43 1.87 0.66 4.83 -0.01 2.09 -0.01
L -9.75 5.67 -1.49 0.83 -0.05 5.06 -0.27
Ay -8.15 -3.77 5.97 3.47 -0.01 2.27 0.22
YAR! -7.85 3.60 -1.92 1.17 0.06 5.35 -0.41
WA -0.98 -3.78 -0.39 0.35 -0.18 5.38 -0.40
Ko -4.77 7.65 -12.05 4.03 -0.01 5.21 -0.05
et -12.02 -4.83 6.87 8.68 0.03 1.28 0.00
W H -3.00 1.32 -1.65 2.12 -0.11 1.32 0.00
i JE -4.65 3.04 -2.11 1.20 -0.04 2.68 -0.13
2N 0.60 -3.69 0.06 0.18 -0.13 3.00 -0.03
Je iR -13.11 8.25 -6.44 7.66 0.03 3.47 0.14
KEF -0.21 -4.56 1.34 2.42 -0.01 0.89 0.13
e H -0.68 -2.19 0.55 1.45 0.58 0.26 0.02
13t -2.70 3.46 -1.59 0.52 -0.11 0.45 -0.02
i -4.09 4.15 -1.92 1.27 -0.01 0.62 -0.02
MeSt -1.13 -0.32 -1.98 2.03 0.96 0.44 0.01

S M ) I =3 1 AR AR T &, & 3 AT, 1999—2019 AFEH M 7E 2292 B G b Hs , ¥ Kewk st s
FNRTE S B AR R (Low-low, LL) IR, HLAERAE B A e B4 FHARF AT 2 5, 254
FEEESE R ISk s VU ER SRR E R AR 2 R R 4R 2R (High-high, HH) RS, I Bl B[R] H:
RGBT B, MR AE 2R ELA PO ALEE , 5 S Mk At A BRI FESE 2 48, 2 s AR 3R (HH) RS e ARt
TR ILA 2 BAnEE=E 1 sk AR PUEE SIS RVE R AE £ BN R ARAIRAE R (LL) . R AEIZ B
(A P AL AN VG S, 0 MRS AR R IR A LA S, B R s AR R (HH) R, Hofth & BN AE SRR B35,
e B AR S, ¥ s KR YT R S, B RS ER (HH) RE, HAbh S HEERAN B E
ARER FEEAE AR AL —Z b, 6 R i W sk S RGBT A £ 4, 2R R AR SR (HH) RS oA )
AU, A I FEAR PR AR R, AN N IR CE R AU ) SR A A R ) S B B R s AR SR (HH)
RAS, Hoflh £ A0 A SE R AN %5 B I AN 8] A9 23 8] 40 A A% J) | 31X 54 E 2 B B 8 bR A 22 WL ER 5%
ECEE PN
3.3 ORI AR BR Sl ) 43 b

E—25 5B MR AR A 9 BR 3 ) 25 S B0, At & G5 8 hr & 8 (R85 T ) 5 HE 3 S 2 18] 19 AH
M7, HEP 4l 0 SRR AR 0.999 , Fi /1N HE T b 20 50l i e S B0 £ 149 97.93% 1 2.065% . NFR 5 S Kl 4 AT LA
THWTHLE T 20 4F2K (1999—2019) , LR B 14 ML SA TSIt B8 55 — | ZH T 5ilA i i 2 09 4
Fe  Hoa s IX A 7= BE, bES — 72, o8B P, dER =Rl e B R, F T B E, g E AR S EE A

http ; //www.ecologica.cn



520 JAE = 492 %

Hh ARf AT AR R BT RT SISO | i RS ]
SCHEHOA kA2 2 A B BV n 2R R S 5 —
. N — - ... Table 4 Global Moran’ I value of land-use types in Anxi County
HEFP i L 3 IEAR G, AR L™ 5 50— HE P 1 3% B LHARED
GG 5 M 25 m KA R GHDEE R, Yo Landusenpe 0002 P00

T4 REZEITHFIAREK LS Moran’ I &

AL R B SR S SRR Z BN EERR 199 Bl 0.718  54.007
97.93% K IUAE S —HEF i 1, R AR5 3% 1 AR B Ak it 0.666 50100
LRSSl KBRS CCA M RS TR AF b i 1) ;z no
UK S LAV R Z M B R, 6 R o s ases
4 T SR 14 NS A TR R BR TR B KR s 0.678 51.389
FrE Al HEEEHE Y B AR & e HEA e KSR A A 4 0247  23.947
JUANY IR 200 2 B B R R e g 2000 Bk 0655 49.285
A KA R B T 26 A f’[ﬁ o
BRI 7E CCA HEFF 1Y, 46 bl 3 30 0 7 50 e Cr o
*Iiﬂﬂfﬁifﬁ ,M‘ﬂﬁ'ﬁ ﬂifF'Jﬂ?l ﬁ%ﬁ{ﬁ ?/H\E_F—‘\Tﬁ% s ﬁﬁ%ﬁ: Ik Ik 0.446 34.098
H AR T AR T2 — A b, T R A AR HE 0.697 52702
i, X5 I Fr Ui AT 20 A5 R A R AR AR A = AR LI 0.463 35439
DU A B (R 1), S TR ke 0 jﬁ nem e
PRI I, 20K 8 P B I e b5 50
T 0 ] b e ot T R %) 2 75, S5 55 P s T AR, DT 5l b 0614 46242
SER AT BRI, 13X 0T AR & 2 B K 2% S 0423 32.405
ELH I A 77 R(E  FE 2T 2% 2 U 1999—2019 4 B 0710 53.575
SRBIBEC T 11.03 f5R1 18,11 185 e 15 FF 1 Bl o RSGIIEE 0214 164%

W3 50.01 km?, 151.41 km*$2 55 2019 4E1Y 153.07

km?*,236.79 km®, 7353 T 2.06 1 0.56 £ ; M Ak LN 1999 4F 11 837.20 km’ FEAIKZE 2019 4119 528.92
km® , [ 36.82% 1S EIKAE, 75—, g AEAR P EEA T h AR 1T 5 el st i AR A 2 B g 2 IR AR OG, X
UEIAE S N R N 1 R3S 253K 3y 3 28 g FhobE 45 i %) el b TR A 2 5, X5 IR A R IR B 80% LA
M T 5 2 A 5 R R DGl (s P TR P A AR W AR AR DG ) A O I HE R I O TR
B A A PSSR RN B A S 2 SR bR AR EROMI XA B S R, N AT LTS A R B A A
Trdabmoxs - Hi I FH S B AR AL R SR S A H

®5 REBUSZEFiEGSHIFHZ EEXE

Table 5 Correlation between socioeconomic indexes and ordination axis in Anxi County

Number  Index i ot axis Number  Index e ot axis
a M X A= 7 B 0.993 -0.102 h Ev 3 JNE| 0.832 0.224
b Bl 0.989 0.032 i VNS EIE AN 0.996 -0.033
c FEl 0.987 -0.145 i JE R AT SRR CA 0.987 -0.091
d B=rl 0.994 -0.073 k ARSI 2R B S 0.999 0.033
e Al = E 0.985 -0.026 1 W5 -0.938 -0.117
f Toalk &= {H 0.973 -0.197 m TR -0.505 -0.767
g ERFFEAND 0.93 0.354 n e 0.987 -0.143

IR, o T OB AL E AR ST AN ) AN S 4R 10 e A SRR T REA (], 3 — 20 ) 1 )
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Fig.3 Local spatial autocorrelation analysis of land-use types in Anxi County

WA BT 2% ELT R 24 S 2 BT 10 4F (2009—2019) - # A 2R RIS Ak 5 %5 1 £ 4 At 25 4 B 8 bR s fk
PXFR(ES),

http ; //www.ecologica.cn



&
H

522 H Eire 24

CCA 2 (2.065%)

ARF il

-1.0 -0.5 0 0.5 1.0
CCA 1 (97.93%)

4 REELHAATHRBEHSEFIERHN Z4HFE
Fig.4 Two-dimensional ranking figure of land-use types and socioeconomic indexes in Anxi County
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Table 6 Importance of socioeconomic indicators in Anxi County

£/ R (17 2 Pr(>r) E%ﬁ RS 17N 2 Pr(>r) E%ﬁ
No.  Index Significance | No.  Index Significance

a XA EE 0.9962 0.001 h E[F S N 0.7414 0.001

b A=l 0.9783 0.001 i A AW TR 0.9925 0.001

c B 0.9951 0.001 j JE BRI SR A 0.9817 0.001

d = 0.9935 0.001 k HESTH 9 R A 0.9980 0.001

e gl S 0.9708 0.001 1 MR 0.8928 0.001

f Tk B 0.9856 0.001 n N 0.9954 0.001

g ERPEEAND 0.9905 0.001 m IR 0.8435 0.057

2 RYE BB, =%+ . P <0.001, *% ; P<0.005

MIE 5 i LA L BB TR 24 A £ BUR RO THEF ISR — G R R R e s 07 758 2L IR,
ML SRR A FH ML T2 =G B, Pl MU 57 T2 D G BR , xX  FA 52 T[] — S R ) 3t 288 22 18] A7 76 A A AF
AR AR o A 1 LR 2R A 2 v, RPN AR B T 2% 2 Z IR ASC G R R/ il i3t
JH 3 1 185 22 FTObR T AR A 920 A S e R, 0 e 3t 4 920 5 2R AR 3t (3B R ) 38 22 AH STk
Zo MR 7E S8R 1 A B R DU AR D ACA B, 1B st 3t g s /0 B 1 AR
b, L TN UL T 255 B 7 e R i 5 1 AR A P el ( Fefk ) M2 e AR L T IR BT 5 el b
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Fig.5 Two-dimensional ranking figure of land-use types and socioeconomic indexes in 24 townships of Anxi County
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b5 A S B REE MR BB IE N, CET  FEERPT S BN S B M, AR SR ) FARSE R O s R 2K
TR A2 ARG S B () AL ™ E (e) FIZR)™ 48 (§) BIEKEN . 200 SR KU 000 4 4> £ B i
P ARHBIITESS —ARRR  HRAAE 2 B i bR s D s (i i S ) IF 2 B0l A (), ol E
(g) JRETE(m) MAY GDP (k) (3R 3] . Jel T =) 3k 81k VBB 5 > 2 S5 8Fb KIS R A 13
AFEER 3 AHRR RHE R BB AR R A 3, 3499800, %2 3 RN (a, b, o) FIL ™ E (h) FIKR
PR (D) BRSO R IR PEA R VU 8 A S B IR BE M AR 4 AHER  HURHIE D i
10 47255 el Ty AR 1, A ot T AR AN [ e B2 i 2, - i ) A2 A 32 2 (E R s ZUBK Bl R IL AN TR] & 4K
RSB JIANR] 2T 45 2 B R AR A R LS ) 3 A% Jmy A i 2 5 ik s 5 O B A0 ol 2 B AL
KA (BT R AR DU S B SRR 45 ) BE AN TR A )R 2R

BEAh, CCA 73 M SRaE rT LIV IR A Hh 13 M SRSt Rtn 2 S e @t KA B UL R
A B AFAEE R 0.666 , HEFY il 14 5T W1 HEF Al 70 59) i 0 300 199 35.49% 11 11.62% , B T P4 HE P i
ARRMFIENE (K 7) o Horp AR B (B AR (B 287 (8 28 7™ 855 28— HE e il 9 A D¢ 22 80
7£.0.7 LU b, BAA BEIERASCE R, MAH BB IEA D SR AR a7 i AR =M ALY GDP 5
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Table 7 Correlation between socioeconomic indexes and ordination axis in the townships of Anxi County

' ity
Number  Index

' Eistun
Number  Index

S — 11kl

First sort axis

55— HE Tk

Second sort axis

a INEPEY 'S
b % UNEI
¢ EZTPNE|
d AR 7 (B
e el
f ol
g Wil FE{E

S —HE R S —HERE A
First sort axis Second sort axis
-0.186 -0.233
-0.679 -0.266
-0.389 -0.177
0.721 0.138
0.811 0.080
-0.078 0.592
-0.398 0.003

h ol = A
i Aty E
i A
k a5
1 IR

m A¥J GDP

-0.207
0.812
0.864

-0.197

-0.359

-0.049

-0.432
-0.013
0.014
0.063
-0.14
0.421

P WL ELITE 24 & B S A TR ZEHY A (K 8) , 13 MR s IR E K FIIA 5 4,

Horp P UK, ProB/INBE B

RN g 255 ot 7= > A ll 7= 8 > 2 b = (B > ARG B ™ (E > A T, ]

WL, R A I 10 4E 30 S B - R 1 A2 Al 10 B B SRS IR IR T 2 ARk i S B U SR Y

A o
R8 REZLHEUSEFIEREERH
Table 8 Importance of socioeconomic indicators in the townships of Anxi County

L A S 2
?r?j?jators P Pr(>r) Sigiifcice
A H 3 Total population 0.0800 0.5210

AL D Urban population 0.5008 0.0030
% F A1 Rural population 0.1794 0.1760

o g

ﬁﬁ?ﬁ; zﬁ- of agriculture, forestry, animal hushandry and fishery 0-5120 00080
Ml Agricultural output value 0.6362 0.0030 *
HeAll 7= H Animal husbandry output value 0.2112 0.1140

Hil 728 Fishery output value 0.1568 0.2300

Mll 7= Forestry output value 0.1575 0.2250

2517l Tea production value 0.6309 0.0030 v
25077 & Tea production 0.7139 0.0010 e
HUE ™ i Grain production 0.0489 0.6660

KPR Fruit yield 0.1503 0.2210

A4 GDP GDP per capita 0.1054 0.3730

a—m 4331 2009—2019 4F 13 DMEFEFR, a A BT, b WAL AT e SR AT, d AR 8778, e A P8, £ BOW =8, g Holk =i, h
ML=, 1 A5 PR, § AR R kR L KSR =, m A3 GDP 1B Mk ## % . P < 0.001, ## . P<0.05

4 HRRSiHR

AR LA I W 532 Landsat TM/OLI 3 B2 2R B 1999 4F 2009 4FF1 2019 4 3 1A 4 Hb A1 1A
SRy Ry, N FH B — A M FH B 28 S R 1999—2019 45223 B A b A FHAS (LA AE AT R B0 M, 7 L LAl
L ARIFGER A CCA J7i 40 M 1999—2019 4F423% B ) T JE 24 A4~ S B WA AR AR B 3l 07, o B 46 2R 56
HET CCA FEMSTH M HIZ 48 H1 4% 2 B+ b ) AR AL FIRE 25 28 B 36 b 0] 18 22 735 Al 2R M F 107 56 R 40T, X 2

http ; //www.ecologica.cn



2 1 TESCH A A 4 22 152 B ) P 2 QA L R L S B 5 P 2 525

TR AR 1 FLA 5325 T AS B A, JIr e SR mT kg O A DX 358 P i J Rl 3 DI AR A R B SR BRI AR
i, FERELRWT .

(1) 2R E 1999—2019 4[] A M A IR e A= 5k B B ARk, B PAARRAE 2 = mf U3t ™ 5 Ho2s 8] 43 A A Jm)
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A SR A 22 5

ARFFELEFAESL 3T 20 472k 223 Bk th i A b A0 K 58 1 AR 0 0 0 2D 36.82% ,22.91% il 8.18% , 1M Ak
Hiy el ( R BER AT ) | R FH R AR A A AR A N T 10.37% .56.39% 206.08% 1 90.14% , Hk
AR E A PTEET AR £ B R —, 2500 BT 2R B 4 R 2R th e ACIROL 25 SRR (3R 1),
1999—2019 4[R]3t H B 2 B2 A0 bR b R =5 2 AR A5 I ) el e, 6 28 TR 40 100 181.21 km® i1 56.81
ke 5 TR b 6 I AR 2 P R 2 A T B, el e T 8 00 ) TR AR T El A b 2 A T A 22 A | i DA b, 0 2
N AT 56.81 km? (23.00 km® 1 11.62 km? ; SR, [l 1l 34 A, 7 Ay JFL Al b 288 1 1 FRURE XS 56
JIN G T8 1 5 FH b = S R YR B0 s RbR M, R 3 38 108 T X 348 i 15 ) b i AR ) kR 43 S s
56.16% 1 5.49% , (A% —$EAIE Mo EAREEAAR A Frde It HORIR) S 3R (b A — . iF9E R IR L ik 24
ST 10 42K (2009—2019) A 1/3 19 2 B PR o #Ae R JRER 2 Wi, W 6
A S UMb R IR T S | BRI R LR (bR b, 32 2 o e i o LAY 5 A4 S BB ARPR . 2 T & e s it 2k
72 o AN ARG R K ILR B A R AR T IR S AR R 4 23 [R] 0 A 4 ey, H v gk st 7 2 1R ELA PR L R
SRR R (LL) ARZS B4 FHAR T A AR ILEE £ BUUR I L 5 i A2 3R (HH) ARZS, I Fif e [a] H A A% 50 I
TR, FEHLAEIZ B TGP R LA £ R S S AR IR (HH) IR Bl 0 A 3% By b A A LA~ 2
B R R AR TR (HH ) RAS KB AR AR I —ZR LU S b s AR R (HH ) RS i R B4R
TEARF AL WAL S 2 b R R A ER (HH) RS (F 3) . HA IS fiks 5t Bt &2
T b AR RN 2 LR A 45 AR Bl (R 25 5

(2) S A P AT S5 2% 2 R a2 LBUOR 2 9K 81 22 13 B = iR FH AR Ak ) SR R £

WFFEFH  EIT 20 4F (1999—2019 4F) | 2% BAE 7 25—+ R IS |y Tk A AR ) 1 4 s 26 08
I i FE AR AN oAy 5 28 A ARk B T2 b FE R R BRI 29 40 (CUNPE R B IX BT 8 & A R I IX,
A AFGS AN T AR b b DX VR A X AR, 3@ 30 7 8 SR A R B A ), F2 B AZ At 2 28 U 4 A R 22 LB
SR BR Bl PR R R HEO B R AR 3 AN 24 B AT 257 2 i B A X A P B AR R, (BRI 2
B T A AR S PP OURTR], EHOR 0 SR AN Ban, 28 SRR JRUORT o4 080 4 A & S 4R
TE S G PR AT AT T ] SR BT DR s 18 P M 388 o AR sl 20 oy | 9 S 2 RO =18 (F) L Halk =i
(g) FRLETE(m) MY GDP (k) UKz, 55— JrT, &4 W H 2 i Jeis Befr FREMPE L 8 4~ 2
BURRRIE A 10 47245 Pl T RST80T AR A0 AN ) b g 2> | = bt AR P AR 32 B 2% P () s Bk 2, B
SEHB ST IX Sk 2 AR AS 2 R SR BUIR B S A WL R TR £ R SR A IR 1 R TR X R S Bt R A
A Jey A ) 22 SRR AR 5 B A5 R R AL A RN 55 kR AR R D &

BEAh , = HF A AR A SR 5 2 HBOR I RS PSR 5 1 A G . NSRBI 7, 30T 20 4Pk bl %1% B
FEE 2T R AN U N , TR A 8 R A8 38 A5 i FH i 5 SR RIS 0, 9K 2l 25 L A R A% R & AR
R4, SR Ak 0 b AR ek /L | el b RN I b TR R R I o 2, e U P M e ARG o R
P AR AR IR E] 10.31% , BLAM, 3T 20 4500, LR B IR KIS ST B M s AR I o 32 3 1 4 =l i %
¥ Jay AR E T XS T I Dk & Ji , (i 22 ok 4 A 44 1= 25 B R« b — 0 A R] AR R BRI, #2010
AR A ELRI 25 Bel S AT AR 28000 hm? (BRI 15333.3 hm?) , 728 5 J7 t( Hih W 2. 2 1), 2R
FHEIRE] 80 AZTT, AEHIIGR 12.2% , Horh 85—l (Z M 7E) 40 A2TT, AE B MR 10% , 25 7k (ZR i T
HASEFAL =) 35 44T, AR 1 6% , 55 = 7=k (ARSI WEAL 7= (H) 5 4200, 4R ¥ 12% 3808, w257
MR 2 A T, IO B 4 B 80% , A AR BRI R BE0GE . X — AR 51,2010
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