R3S T B N Y NS e Vol. 35 No. 7
2015407 H SCIENTIA GEOGRAPHICA SINICA July, 2015

BT AR REI T T & B E T Rk

SEENERER TR

IAE I KHEMNIEFT,E O E N W

GL PSR ARG 5 A S A B ST L, 10T KIE 116029)

TE : H AT AT R B P M AR GE— Tk , BRI IR AT 16 0 FTF) SR AR X — 380, (L3 F 7 1) el A
FESRC o TR e o) i 0 T P9 P S T el 22 ) 5 BRI TR DX B 7 2 VA VA 1) S R, %o
T R AR SCAIT S 3 LA o A A G 32 i B RE T IE 3 A 75 R Rl 1) 3l A5 1 e s ) 2 5
PR, T Bass 9 HOBE Y O Rt 1 ITA AR R B T T AE R O M ZR AR, O TR AT R TR R A B
WA UL T8 B, 455 2001~2012 48 N H 52 5 i T ARE , 53 GIS 5 1stOpt - & , M T
AT 6 I VAR ST A A 2 5 [l Y L, X L HEAT 1 =S 22 5 0 o 18 ] Gompertz 7Y, FLI 1AL 7
2013~2020 4F it A Y I, 007 1S 22 S s . SRR O IPERARATI S I Eg K AL T
U I I (] PR RS D N R 5K @ IXBRER TR GR M DX, W U BB @) OB TR AT il 7

BRI R @ LT R 8 alfg FRafy i LA Rk 1) Y T 510 2 18] 22 5K 2 A0 4 /N
RO A WNARL ; Bass BERY ; I AT L5 IS 23

35 . P48 SCERPR RS : A

TR J2 7 S Y AR 5 Rl A B8 58 SR RN AH
HAEF R HHT  [R]ER AZ Hh ek 22 A sl g A A 4R
H AL 52 0 52 A s, R 29 41% 10
N AT A S B 96 R 2 100 ke P4 TR R 417 DX 3, T
HH T 50% 47 15 [ 28 19 80%~100% A9 A 111 J& 3
X —DXERY, b E AT R 2 4 Kt 18 000 km,
Vg A 24 o il TR 13%, F14E T R E
70% LA L B9 RIRTT L 50% A9 F1 T 60% Y [ P £E 7
MY, DL T I, 2013 4R TA AR GL
T A PR RUR LR 3E 4278 30.3% 1)
N FURI 41.4% 0 b DX A 77 S (AR SR AR 1 7 4 )
IRAEA 10 kmx— B2/ X3, Hoax— X3 A5
XA 7= M 4 S E K 75 41.0%. H AT L
B U R AE S TS 3 ks ) X
— X TP &R ELA EEL ) B A

H A7 [ Py A i 1 SO Ge— Rk
2o, AARGRMER FE T A LU T LAY @ 1995

R B3 :2014-03-21 4837 B3 :2014-06-25

S :1000-0690(2015)07-0805-09

AT [ Bl P - 2E W B 1R (IGBP), i XA K K il
MRS 1 BRJZ: 200 m 45 =4k, O AY T B2 KRl 42
M2, 29200 m AFEZ . @ 200645575 RIS
VUEF IR RN 12 P RR 2l R R I E AR EUR ) 5 %
BRI A AR S 3 AN XN 25« — Bk X
B, XA X BTR [ IR TR SRR U A T
Pt IR T 7 55 5 R X, WA K R Y IX
A 13 200 m AFERZAL ; =T VR 051
HE. @ 2001 FHEA BT HEAEB RGN,
27 S T A 1Y B SRR 2R D (KR
200 m) [0 1] A T, LA B AH &R 1 B8 9 2 e
100 km AN B Pt @ 20 20 80 4- A4 =]
) 4 VA o i R U W R 25 45 R A T AR )
TZFRRIE < T 114 3 1 2 i Ay ¥ 2 4 1 oY
i SIE {1 10 ke 25 5 £ 6 38 by TAF /3 2K 1) Y6 1 A2E P
10~15 m %532k

25 AT T L 1) TR — 0 A A A X

RETH . HE TSNS SR E S AT HIR A (1217D190032) | 5 H AARMAIE S (41101114,41201114,41301129) L TAHE

JT R8T A BAE (WT2014005) % B

AEERBA INA T (1970-) 5 INARM G, #0852, W28 S0, = B0 07 oK IR U S I PR B P . E-mail: suncaizhi@ln-

nu.edu.cn



806 Hh B

B % 35%:

— 3, —BOR BRI 2, 29200 m SFIRL: (A
T i — 0 1) 0 22 SRR . AR, D R IAE
FERH AN IR, 58— 40 R E SR M BARE R 4311
B T 1 T R B 5 2 R
HEAT B X S bR o R 43 1Y), B AN RE A A 8 HLA 1
G (L) M DX AL 5 A P L0 11 70 1) 8
A S 78 (8] 22 5 5 7 %6 = M7 R DR IR iR
BIARERI M B Z AN ET, BTk X I nT i
TR AR S IR AT TG S 2420 R, T
R R T 32 NG00 St i (35 10 & 2%t fili
ARG, HAG 8 W REm s, JuE T i+
R B A LA R BB S8 X i FE 4
PLRE T RAT A 23 (R 28 S, Bk, SRk —Fp
RERE RIS 5516 ol )RERH I R sh Sk 528
(] 2 SEPER A 7E— i 1 Jr ik A L

Y, A SR T T Bass BB A “IBIA R
o R ZASE R B AF AL R T, B AN RE A HE A %1
K196 ey Sl AT AR A R 1T L BB v i AR
FEAT 25 6] 43 S A RRE , HE S 8088 B A7 B A Y
G o ARSCVIIL TR W R MFIERT 4
1)) GIS 25 [A] 43 4% AR F 1stOpt B AT Th g , B
SN E IR ) Bl o R 5 R e ot 3 R
1) S AR AT B 25 22 5240 B, 42 A Gompertz
FERITFN T 2013~2020 4F (1) R A7 75 il o 098 %
r [ VAR A 3 R ) 00 il — B2 1 5 3k [
I X o ok 13 L4 e 23 20 SR AR A ) — S
APERATFIRT]

1 BRIk

1.1 BHERIE

ASCEPEENIE S BN T FIGDP
WFFEHe R BRI 35 12 a(2001~2012 4F) , i 1]

LT 6 NI (PR KGE VBB

BRI ) o BT BRI E 2002~2013 4E (L
THE ARSI 201 2 AECIGESE T HE L),
12 BESEE
12,1 WA A

“WHIA RN, S FE WA T ] LA N 2 S
Mo BT 2o R SRS BRI T, 1799 4F
Ellicott"/BF 5% “WHTA RN " LASK , [ PN 412735 % )
AN e T — RIS . Neumann' 45 X1V
F14 < Wit RS ™ 14T T BB 43 # s Moroz"™/45 1|
N R BRI X R SR A T 1 BB 5

ST T 0 DX L ASCTR N I 7K A s 25 A3 A R AE
2N LG AR BRIE 10 £ BE I IR T KRB X
FESSPRIEE RS20 5 XA AT DX A 388 T 01 3 i
RIS 30 ) 245 285 ST AT T W ) B T 22 %
[R5 ARV EE L) A R 0% I 30
0B A TN i g o O = 1 ES TN P G e i RS 4
N A SY C U T — 2 1R SR, (SR 3 an e
SN 1 S 28 0 v oA 4 1R A B SRR I AT AR
A BRI, A8 SC DL Bass AR 7222k B8 I A, R T
TSN ALY I LAt AT T SEIES T

“WIARLN, " BRI FR U2 Bass 1575 3
AR AN=[1- FO)llp+g FO1.BF@)= |, f)dr,
FER WA " 7 r A TR FESZ 0 3 B2, fr) R WA
TSN ™A r b (3 bRV AE R0 H B o p FeR BN
F - X AT DX 35K 114 5 ) 2R 85, T R S R B, g
TN IR DX Sl — 2Pt Bl P B K R s e R B T
PRt sh 280, B Bass BEVEHF LT

,

~(p+q
F(r)= d-e” 7 (1)
14 L0

p

BT F ()R SR r b T80 Y FERZ R )
B P IZAL T RN, S s 5 e 7 BE R BY:G(r)=
1=F(r)o W IARN " a5 8 718 m, ) r 4k 18
S SR 8
m(p+q) y o 2)
q ~(p+a)r
—e
p

1) “WAIARLN AR REAE 53 HT o

X TIARN ™ SE PR ) Y(r)sR—Br . B &
LCES

Y(r)=-m

Y(r)=mxG(r)=

1+

(p+q)2 “ e‘(l‘+'l)’

P
(qu(,, )
P

, ’ ~(p+q)r
Y(r) =- mpra) e x (qe“’”)f - 1)

P o) \P
[1+qe(/ l)j
P
(3)

H T m>0,p>0,p+¢#0, FrLAY(r)' <0,Y(r)" >
0o FHIATAL, “WATFESON " SE PR F2 M 7 i 22 ™ 1]
JE i ELPAR BRI DR 2K . e ZE IR S I R R
Tl S AR B

2) SEHRES IR

ARSCAE IOV 5% 2 v ) 0 22 55 il 4 e 25 7

2




74 PINAREAF T WA A 10 A Tl e i P 2 B HL 2 7 S5 A 807

P TP AL ™ i S o T 5 A g

Fig.1 "Lake effect" radiation force surface and radiation force curve
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Fig.2 Overlay map of multiple ring buffer of Liaoning

coastal line and Liaoning provincial administrative area
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Table 1 Weights of population density and GDP density index

PR KiET =15kl T BT BT
ARl GDP An GDP A0 GDP A0 GDP AnQ GDP An GDP
WE 0.59 0.41 0.50 0.50 0.59 0.41 0.53 0.47 0.52 0.48 0.52 0.48
F2 ZBRPE
Table 2 The value of empirical coefficient
FHRT pNcai HOmm HEERTT H T B T
2L e Y 0.36 0.76 0.44 0.55 0.27 0.17
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Table 3  Estimated value of the parameters of “Lake effect” radiation model

20014F 20024 20034 20044F 20054F 20064F 20074F 20084F 20094F 20104F 20114F  20124F
TR m 303 325 337 376 417 452 500 541 578 585 654 688
» 478 487 465 474 482 479 481 471 440 435 440 431
q 475  -484  -462 470 -479  -476  -478  -4.68 -438 -434 -438  -4.30
Kik m 1804 1882 2087 2204 2446 2812 3126 3506 4372 5358 5875 6254
p 5.01 502 495 499 495 503 504 495 490 493 495 499
q¢ -488 -489 -481 -486 -482 -489 -491 481 -476 -479 -481  -4.85
B m 584 620 762 887 1009 1160 1307 1519 1633 1946 2130 2236
» 423 417 424 418 411 417 411 412 400 401 399 4.04
q¢  -416 -411 -417 -411 -404 -410 -404 -405 392 -394 -392 -397
sy m 308 332 368 402 453 467 686 692 703 777 877 972
p 524 527 526 526 53l 527 524 528 537 527 535 520
¢ =520 =524 -522 =523 =527 524 -521 -525 534 -524 -532 -5.17
M mo 130 145 161 188 190 219 243 274 278 318 352 375
» 538 549 543 556 531 534 542 549 540 544 547 554
q¢ -533 544 538 -551 526 -529 -536 -543 -534 -538 -542 548
HIF m 105 121 130 136 144 150 163 176 180 210 256 272
p 553 58 58 563 603 599 604 592 599 576 596  6.06
q¢ -547 =576 577 =557 =597 -593 -598 -586 -593 -570 -589  -5.99
H:R7=0.997,
4 2001~20124ET THEH R (km)
Table 4 Coastal zone in Liaoning Province in 2001-2012  (km)
Ay (4F) PR KT =1ukii] Al BT T

2001 7.587 13.725 10.429 7.251 4.644 4.099

2002 7.784 13.923 10.955 7.576 4.856 4294

2003 8.101 14.174 11.733 7.895 5.141 4.445

2004 8.378 14.744 12.620 8.332 5.489 4.621

2005 8.843 15.321 13.443 8.692 5.638 4.602

2006 9.226 15.566 14.184 8.958 6.030 4710

2007 9.672 16.526 15.009 10.829 6.248 4.888

2008 10.151 16.782 15.966 10.836 6.581 5.124

2009 10.982 18.008 16.220 10.832 6.678 5.152

2010 11.267 19.084 17.861 11.469 7.098 5.657

2011 11.670 19.572 18.555 12.071 7.508 6.079

2012 12.273 19.876 18.824 12.850 7.614 6.209
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Table 5 Expansion rate of coastal zone for different cities

in Liaoning Province (km/a)
PR g EOW ST BT ST
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F26  2013~20204F11 T4 ¥R HRE B BUME (km)

Table 6 Coastal zone prediction value in Liaoning Province in 2013-2020 (km)

A (4F) FHAT K HH AL AT [l
2013 12.696 20.432 19.453 13.310 7.942 6.529
2014 13.208 21.116 20.229 13.887 8.220 6.765
2015 13.730 21.810 20.996 14.469 8.497 7.006
2016 14.260 22.513 21.753 15.056 8.772 7.251
2017 14.798 23.225 22.498 15.647 9.045 7.501
2018 15.345 23.945 23.230 16.241 9.315 7.755
2019 15.898 24.674 23.948 16.837 9.582 8.014
2020 16.459 25411 24.652 17.434 9.846 8.277
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Fig.3 Variations on the regional disparities of coastal

zone in Liaoning Province
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Measurement of Land Range and Spatial-temporal Difference Analysis of
Coastal Zone in Liaoning Province Based on the "Lake Effect" Model

SUN Cai-zhi, SUN Bing,GUO Jian-ke, WANG Ze-yu, LI Bo, LIU Kai

(Center for Studies of Marine Economy and Sustainable Development of Liaoning Normal
University, Dalian, Liaoning 116029, China)

Abstract: There is no unified view about the delimitation of coastal zone at home and abroad currently. Though
the range of the coastal zone to the sea is relatively the same, the range of the coastal zone to the land differs
enormously. The delimitation of coastal zone’ s range to the land is an important assurance to rationally plan
the expanse of coastal zone and to accurately evaluate the carrying capacity of the zone, which plays a vital
role in relative study of coastal zone. Meanwhile, traditional methods about the delimitation of coastal zone ig-
nored the time dynamics and space variability of coastal zone. And there are obvious deficiencies of traditional
methods about the delimitation of coastal zone. Thus, on the basis of the principle of Bass new product diffu-
sion model, this thesis creates the “Lake effect” model, and designs a doable method to measure the range of
coastal zone to the land, overcomes the shortcomings of existing coastal zone theories. And this thesis puts for-
ward the concept of the radiation force curve, summarizes three basic characteristics of the radiation force
curve. Taking Liaoning Province as an example, used GIS to do the multiple ring buffer and overlaid with the
Liaoning provincial administrative area, combined with panel data of population and economy from 2001 to
2012, this thesis has applied 1stOpt software platform to measure the coastal zone’s land range of the six coast-
al cities of Liaoning Province and did analysis of spatial and temporal difference of them. The Gompertz mod-
el was used to predict the coastal zone in Liaoning Province from 2013 to 2020 and to analyse the spatial differ-
ences in trend. Research results show that: 1) Bohai’s radiation driving force continues to grow and the coastal
zone in Liaoning Province is expanding steadily to inland over time; 2) The regions with more developed econ-
omy have a wider range of coastal zone;3) Dalian and Yingkou City are the growth pole of coastal zone in Lia-
oning Province;4) In next eight years, the coastal zone in Liaoning Province will continue to have inland ex-

pansion and the spatial difference will be gradually shrink.

Key words: lake effect; Bass model; coastal zone; temporal-spatial variation



