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Abstract; Land use/cover change (LUCC) is closely related to regional sustainable development. It is an important issue in LUCC
investigations to analyze the relationship between land use change and its influencing variables on spatial scale, to reveal the change
in land use and its spatio-temporal distribution characteristics by developing a simulation model, and to support the future decision-
making. This study took the Tianmuhu Reservoir watershed, the land use of which has been changed rapidly with the dominant
cash crop of tea plantation in upstream of the Lake Taihu basin, as the study area. Interpretation of the high-resolution remote sens-
ing imagery provided the data of tea plantation and other land uses since 2000. Topography and soil data were obtained from the
1:50000 scale national standard relief map and soil sampling with laboratory analysis, respectively. Analyses of the spatial distribu-
tion and area change of existing and newly-exploited tea plantation since 2000 revealed that the tea plantation area was in a rapidly

increasing trend. The tea plantation area expanded 5 times in the past 11 years and half of those increased in the last 3 years.
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There was a big difference in the spatial distribution of tea plantation among sub-regions, because of their different natural back-
grounds, geographical factors and suitability conditions for tea plantation. The results of Cramer V chi-square test showed that ele-
vation, slope, reservoirs, rivers, villages, roads and the scale of tea garden were the most significant factors for the spatial distribu-
tion of tea plantation. The MLP neural network model for the prediction of tea planation was developed through iterations based on
the seven significant influencing factors. It was validated using the area of existing tea plantation, the performance of which reached
to 84% . Application of the model in predicting the future spatial distribution of tea plantation under current, 2000, and the com-
promised tea-exploitation mode displayed that the area of tea plantation in 2020 will account for 1/4 of the watershed area if it is ex-
ploited following the current pace. None of the three scenarios could change the growing trend of tea plantation. Therefore, it is ur-
gent to push the local government to take corresponding strategies and measures to control the increasing area of tea planation and
adjust its spatial distributions
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T ] A o T DX MR L 1 X R 2 KA A A I A T 3 e, A XK R A 2 4
J7 0 4% 3 T B A g, UTAF R B 2 e BRI & 8 | 1 DR i A e A8 Bk AR S Dk, A6 & H 35 %
5. M7 R R T ARIEA YRR S 4 B , 452 H 63 5 | 5 RISl e 6 1 IX Al T %2 BB, oK e B8 1L X 25
(9 FF R IR 1% X - R RS A I 32 8 R . i b X b T B R, A T A9 24 36 L [ ot 38 A AR
FREWIN K BTN, 1 RSS2 BIBIR R A S FIE X A B R A 2 4

R/ B (LUCC) AT AR R i iR TR B R B Ak i 5 B2 B 23 A0 2
FE R, 5 AR R R A YIMISE ) | [ 1995 4F IGBP Al IHDP 1k [ BR4H 4L A L5 9F & % T (R i
B AR RTTHH) LUR L LUCC H 25 32 5 [ b2 SURI I 45 [ A0 33t 56 , ok [ s 4 R A8 AL A
A T B AT RIS 0 e AT TR LUCC W5 (B2 LA B0 - ol )/ b e s
P SEEEL L (R T 1) B, £ 22 3237 22/ I [ BE 1 bR/ - b B i 78 A5 ., AR 0 3 L 4 2 25 A e
AE, I3 NI G 20 5 1 KXo T 3K s L o 6 7 A i i 1y i 1 bR e ) 2% SR 5 ) -
) EEA 7 23 0 52 B DGR, R PR e L DX BB i i 3 5, B i = b ) AR A R FH A o 86 0 9 3R 128 JRRAK
PEAE LR BOHAS G AE B A 12 1 X 2% A B T % 9% 30 64 -+ M A £ B = R 2

ACHIFFE L AT A 357 10 T 9 g L XA g AR e b X, 205 45 3T 4 R 5 20 MR SR A B, i IR 3R
BFFEIX 2000 4 LAk 6 A BE - FIFR 85 B, T 5 40 Wi i s 2 B T 42 119 ) 23 A8 AR A A 5 SR 5 2565 107
GIS 23 [A]43#7  Cramer V -RI7 R B0 25 7 v, 4878 K H W Hb X 2% B8l 43 A 75 Ak RO RS B , S e ar K H T4
PSP HF & MLP B RISEA TN Seisdil, s dr HAROR W RE ka2, oy BRAR AR ma i 1 X b R R AR AR L
Hl PR AR ).

1 RN

K H RS TIT IR B R 30 78 RRZREE N, Rl B ek X, Jw R H AR K, Mg e R 4
DI L FrBi o 3, R S BEAMAG AE 2 ~ 541 m, JIs T AL 246 km , P47 VA 7K J2E 1A IR 7K 19 e ) 58 4 R
K, G A AR 3 154 192 k. (203081 S5 B2 - R FH/ B S R A 8 < o B bR s b K R K
5 2011 AR F IR ) £ A PR R e i, MR R )t e 3 2 ) b A TR (537 7%
el 2 e B B B AR R A TR FE 5 =, 2 26. 9 ke, (8 8B T AR 10. 9% . sty P 398
BRI, SRR, DR K PRSP 22 , B oK il S BOK L3k , A48 23 A A 5 B AUKAR 1. K H Wl X2 R
DA DX B L XA £33 T A BOARFRAE IX 3, AR Bk i I AL Al T — . SR H K 2 (bl oK P2 5 TR K
JE) R E A AAAA KUGEIX Alk LUK A4 LA o 3 7RAH T BT 60 J1 A FHEZK, SR T 30T 47 R 1) ¢ Jié
EAfEHLE XRS5 k2 4

2 MIRHEMT &

2.1 FARIESR
AHIFFEE el b i o PRI IS RN 1:50000 [ 5 b5 e M T P EICHE RIS Bl o M 7 A5 42 5t i



T 5 .2000 Ak KB AR E B 5 A T AL R AL BRI 801

T BRI AL B S 15 | GIS 25 i) 23A7 A5 7. - 3t M) AR A e 8 B0 2 0 b A 28 A 32 g P 3R il e (L
5 R IR K PR RE RS T IR R VR B VR B BT AR BE R VR BB A HLBD) . Y
AR A 51 K 8 PR 36 19 38 N S5 583, 43 BT 2000 45 LS SR B ) 1l X4 - b 1) T s 8] 28 AL R AiE
23 [ 73 A HRAE. 32 ] Cramer V -RI7TREIR 19773 , WA AN [R] DR300 255 el 7 A F) 52 e A B2, 0 26 114 M 1) FH 23
A3 B SRR M) PR 28, T OB R R 3R A - st R AR AR ARRAIE , 8 57 25 el O e MILP M 22 [ 46 REDURE R, 5 T 2
A 2 el 35 B R e O e MILP ot 28 [ 246 A FULASE R ) FoT 00 235 SR A 7 3. i J i T AU Y 38 25 ol
TEA BN TRIE 5t SRR P A2 i a4 (181 1)

| momsEspers | [ nsooo BxtmseE | | EsEmR SR |
[ + I + T
| A5 | | A (LR £ |
[
! !
[ HeRRZEAAE | | CrRR RS EE | | &= i 5 |
| Vigkek |
. v

%
e HERUR e MLP 2 M B G

| B Xk R PR S 85 |
B 1 A iR AR AR 28 28 b 2 A B S AP RY ST AR i

Fig. 1 The flow chart of analysis in land use space-time change and prediction model
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Tab. 2 The landuse change matrix in 2002 and 2011 in Tianmuhu Reservoir region
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Fig. 2 The tea plantation space distribution at different times in Tianmuhu Reservoir region
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Fig. 4 The hydrological basin areas and tea plantation

area distribution of them in Tianmuhu Resevoir

region since 2000
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Tab. 3 The distribution of forest in the main watershed function areas under different prediction scenarios in 2020
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% 106. 40 43 69.50 28 86.52 35 103.53 42
VR IK B 7Y 52 1 180 2 3 2.83 34 0.87 10 2.32 28 1.80 21
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T TS :2000 F 2k KB AR E > AR AL BB

807

J s

i A i

=S = K N AL = K
17 mE V7 mERE
0 6 km 0 6 km

S BT b T R MLP BURIR Y 2020 A )15 5% T B9 28 bl 234 Tt
Fig.5 Tea plantation prediction model based on MLP neural network in 2020

5 &% ik

[6]
[7]
[8]
[9]

[10]

[11]
[12]

[13]

[14]

[15]
[16]

XNZEIE , XBFEAE. LUCC 25 g BT ST A0 5 ik IR 8. Bl 41,2009 ,54 (21) :3251-3258.

Hao HM ,Ren ZY. Land use/land cover change ( LUCC) and eco-environment response to LUCC in farming-pastoral
zone, China. Agriculiural Sciences in China, 2009, 8(1): 91-97.

Xu HZ, Qu FT, Guo ZX. Dynamic changes and optimal allocation of arable land conversion in transition of Jiangsu Prov-
ince. China Population, Resources and Environment, 2007 ,17(5) :54-58.

Louisa JM, Jansen MBMF. Analysis of landcover/use change dynamics in Manica Province in Mozambique in a period of
transition. Forest Ecology and Management, 2008 ,254 . 308-326.

Lopez-Carr D, Davis J, Jankows et al. Space versus place in complex human-natural systems: Spatial and multi-level mod-
els of tropical land use and cover change ( LUCC) in Guatemala. Ecological Modelling , 2012 ,229 .64-75.

Evans TP, Manire A, de Castro F. A dynamic model of household decision-making and parcel level landcover change in
the eastern Amazon. Ecological Modelling 2001 ,143; 95-113.

Miriam SW, Taylor VS. Modeling social and land-use/land-cover change data to assess driversof smallholder deforestation
in Belize. Applied Geography,2010, 30 329-342.

BRA5ER. XA Z ] LUCC B 25 () dls PERIFZE [ S 0038 3C ] . A - AR LI 2%, 2006.

B, SRR B A, AU X R R S AR AT . M B 5T, 2001 ,20(6) :679-688.
XNZEIE , FRIGHE , AR BT RLA5. 21 HH 2240 o [ - 3t ) 8 F 1 25 T A JR) 45 3K 3l g 43 . b 38 2% 41, 2009, 64 (12) ¢
1411-1420.

U7 AR . R AR LR ED J1 RGeS T, BEIRERS,2001,23(3) 13941

% @, 308 g LUCC HESL R I 407t X b b F) /8 4 A2 AL I e BRI 5 S B2 o 1] b s B 2, 2006, 20 (5 )
48-53.

Rao KS,Rekha P. Land use dynamics and landscape change pattern in a typical micro watershed in the mid elevation zone
of central Himalaya,India. Agriculture,Ecosysyems and Environment,2001,86:113-123.

SRERNE, B B, KL R A X A R R AL IR Bl R 3R S BT —— LN 52l i E X R ). 98 IR 4 ,2006,28 (1)
81-86.

RBAE AT, NG VIR T3k B HARE) 1 4347, b3 ,2005,60 (1) :143-150.

ZE WL EUAN B SCAR BET R OFR IR e TR B R G I R A3 R AROR AR 2 IR



808

[17]
[18]
[16]
[20]

[21]

[22]
[23]

[24]

[25]

[26]

J. Lake Sci. (#:64+%) ,2013,25(6)

7 ,2012,42(2) :449-453.

WA, S, 2R K. 6T MLP-ANN 5 Markov Chain f4 - iy 1) F 78 A 3500 7 v —— LA AR 80 5 o £ AR 25
HIE 4R ,2010,19(10) :2386-2392.

Eastman JR. IDRSI Taiga Tutorial. Massachusetts: Clark Labs, 2009 :270.

R i 2R T P HE AL RO AR < 5 2 R b 4R AR, 2000.

Li HM, Ma YX, Liu W] et al. Soil changes induced by rubber and tea plantation establishment; Comparison with tropical
rain forest soilin xishuangbanna, SW China. Environmental Management, 2012, 50 . 837-848.

Liu ZA, Yang JP, Yang ZC. Effects of rainfall and fertilizer types on nitrogen and phosphorus concentrations in surface
runoff from subtropical tea fields in Zhejiang, China. Nutrient Cycling in Agroecosystems,2012, 93 . 297-307.
SRR, 5E, TIMEESS. FET GIS iRerg (L XA VRS FLMEEAN. Al 2815 8. ,2012,2; 27-32.

B2 IR, e/ RAF. M E U AR L B XA [R) R 4t 25 R U W S A AR WA R ,2012,24(6)
829-837.

Li Y, Li CK, Tao JJ et al. Study on spatial distribution of soil heavy metals in Huizhou city based on BP—ANN modeling
and GIS. Procedia Environmental Sciences, 2011, 10,1953~ 1960.

Plumb AP, Rowe RC, York P et al. Optimisation of the predictive ability of artificial neural network (ANN) models: A
comparison of three ANN programsand four classes of training algorithm. European Journal of Pharmaceutical Sciences,
2005, 25 395405.

TR Ll 2. AT VR A e A AR A X g A 7 D . BRI, 2011,33(10) :1940-1947.



