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Abstract: Extensive development in Shanghai during the last few decades has led to rapid urbanization. Urban lands have
proliferated and the Outer Ring Road, an expressway, cannot stop the expansion and will never be a boundary between
urban and rural areas. The Shanghai Green Belt, with its many species and diverse vegetation types, has become a bright
spot of Shanghai’s urban landscape and is a real attraction for people who desire green space for recreation and relaxation.
As Shanghai has grown the aesthetic value of the Green Belt landscape has become more important and its usefulness needs
to be re-evaluated to improve construction techniques and landscape management. Many researchers have shown the quality
of recreational opportunities and the aesthetic values of urban forests mainly depend on the vegetation type present, the

vegetative community components and the structure of the vegetative community, which can be evaluated objectively using a
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landscape-scale evaluation method. The scenic beauty estimation (SBE) method is based on an analysis of aesthetic trends
or people’s desire for a landscape. SBE is quite popular and is considered to be the most accurate method of quantifying
human desires for landscape-scale management. Typical vegetation types found throughout the year were selected for SBE
evaluation. We wanted to elaborate on factors influencing both forest interior and forest edge landscapes of the Shanghai
Green Belt, based on an analysis of community types and structural features and to try to answer the following questions;
(1) What structural features and seasonal factors have the most influence on forest interior landscapes, and (2) What
factors have the most influence on forest edge landscapes and how can scenic values be enhanced through structural
optimization and daily management. Seven vegetation types were selected from both forest interior and forest edge areas, in
spring, summer, autumn and winter, based on Quantitative Theory I. The influence of community structure and seasonal
features on forest interior landscapes and physiognomic features on forest edge landscapes was analyzed using a multivariate
regression model between SBE and the measurement of every landscape factor; also relative optimization strategies were
considered. The results show: (1) the main factors influencing community structural features are average diameter at breast
height (DBH) and variation coefficient of DBH, canopy closure and canopy porosity. In spring, SBE increases with
increasing DBH , while in summer, SBE increases with increasing canopy closure. In autumn, communities with smaller
DBH variation have higher SBE values in forest interior landscapes. In winter, canopy porosity has the greatest impact on
SBE values for forest interior landscapes. (2) The influence of seasonal factors changes from season to season for forest
interior landscapes. In spring, communities with some bright color like yellow or purple and communities with moderate
bloom have a higher SBE value. In summer, those which have vigorous growth, smaller changes in forest canopy and
unobscured trunks increase the SBE value, and some flowering appears to enhance landscape beauty; the SBE value
increases with color purity in autumn and the communities with dark bark have the highest SBE value. (3) The
physiognomic factors of a community have a significant impact on forest edge landscape scenic beauty, to which the forest
canopy line contributes the most, followed by forest edge line. Communities with a slightly undulating canopy line and
complex vertical structure and natural edge line have the highest SBE value. Through aesthetic evaluation of different plant
communities, we aim to provide a quantitative assessment and prediction for the Shanghai Green Belt and suggest some
related strategies for community structure optimization under different conditions, and provide a scientific basis for urban

forest planning, design, and management.

Key Words: scenic beauty estimation method ; forest interior landscape ; forest edge landscape; green belt; Shanghai
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Table 1 Structural factors analysis of forest interior landscape in Green Belt
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Table 2 Seasonal factors analysis of forest interior landscape in Green Belt
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Table 3 Physiognomic factors analysis of forest edge landscape in Green Belt
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Table 4 Modeling process of evaluation on forest interior landscape in spring
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Table 5 Modeling process of evaluation on forest interior landscape in summer
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No. Item Code Sub-item Value Value scope Partial (:f)r.relauon t-test value
coefficient

X, HBFA B2 X, <0.4 -0.184 0.287 0.586 3.894 **
X,., 0.4—0.8 0.079
X3 >0.8 0.103

X, TR 375 087 Xy N -0.023 0.391 0.406 2.391"
Xgo B -0.185
Xg 4 N 0.206

Xy Mo Z A2k Xoy pn -0. 191 0.488 0.372 2.156*
X, BN 0.297
Xy B -0.107

Xio R AL X101 = 0.137 0.138 0.604 4.076**
Xio2 D -0.001

X B S X 7% -0.211 0.733 0.629 4.358**
X1 — -0.262
X3 R4f 0.471

4> 77 7 Remains variance :0. 096

K ZE B Compound correlation coefficient: 0. 865

3.3 MRANEKFESUPEO AR

St ia A MR INARK RS 9 A3 3l 5 Hh i ad i i 728 722 5 28 BSORIORS I €8 0 A8 S 1 2 00 B Al Bk 2
PR PN SR BT () T A% 1 (32 6) , ST AR AR P SOOI Ly
Y=-0.228 + 0.397 X, ,— 0.237 X, ,- 0.217 X, ,+ 0.410 X, ,
Horp R (2 8 A8 S P R RK R PN 0 3 357 B DMk K, AR O AR 28 S R 88, 45 PR N R 2= 50O 36 557 B

AR AR
x6 MERAZWIEMBEEHIIE
Table 6 Modeling process of evaluation on forest interior landscape in autumn
5% WA e %H o mopinm | EREEC
No. Ttem Code Sub-item Value Value scope Partial (;f)l'f‘ﬁlatlon t-test value
coefficient

X; A2 As 5 R AL X5, <0.2 0.397 0. 634 0.458 2.728*

X5, 0.2—0.4 -0.237

X5, >0.4 -0.217
Xy it A Xo.y % 0.000 0.410 0.521 3.234"

S Xo.s /N 0.410
X.3 PN 0.000

4> 77 7= Remains variance ;0. 183

B ZE L Compound correlation coefficient; 0. 651
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OB RBORE , S REC/NTF 0. 27 e, “ KRF 0.47KZ,40.2—0. 4" 2%, RIBRFEMNLER
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2 ia L MR A 500 10 A4~ 53 s B ik JEEFIARS K B8, 2 A0 A by 2 2R PN S DA
YR T AR 5 (3R 7) , BT A AR S oA ALy
Y=-0.053 + 0.300 X, ,— 0.105 X,,— 0.195 X,, - 0.173 X, + 0.251 X, ,—0.078 X, ,

Horp G075 B0 A ZAR P S5 WL 36 55t B Tk R, HEUR By B 0, A5 H PR A 25 W36 S5 AR f L LA

OMBLEBERF , BiLif B KT 0. 67 MR A fem 365 8, RO “0.3—0.67 1T “ /T 0. 37 e 22,
Ul IV A5 M B2 | 56 50 J3 ey s P I B R S R IR
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Table 7 Modeling process of evaluation on forest interior landscape in winter

. ; g P ImiAH G R % -
%% WA 5 K i worim HRRR R
. Partial correlation
No. Item Code Sub—item Value Value scope . t-test value
coefficient
X, 7375 i X5 >0.6 0.300 0.495 0.459 2.734*
X5, 0.3—0.6 -0. 105
X33 <0.3 -0.195
X, W B B KXo ke -0.173 0.424 0.425 2.483"
Xg.o W 0.251
Xg5 A -0.078
4377 2% Remains variance ;0. 253 Y BT Compound correlation coefficient; 0. 535

3.5 MRAFMITAN B
23 s B, WSSOI 6 43 ff I B rh i ot thARER AR PRGEEZE 2 A3 E AR SRS D S LSS Y (%) i 0 A5 5t
(K 8) , LRI FARAY .
Y=-0.092 - 0.088 X, ,— 0. 189 X, ,+ 0.292 X, ,— 0.233 X, ,+ 0. 160 X, ,+ 0.089 X, ,
£8 HIMRIITNREEE R

Table 8 Modeling process of evaluation on forest edge landscape

W% A fo %H 15 worm | PIREL
No. Item Code Sub-item Value Value scope . t-test value

coefficient

X, MLk Xi R -0.088 0.481 0.396 2.792**
X HIET -0.189
Xis EF:S 0.292
X, ML X5 P/ -0.233 0.393 0.422 3.013**
X2 ERAK 0.160
X3 [N TN 0.089
Pl 477 7% Remains variance ;0. 239 %2 FH 5% Z %X Compound correlation coefficient; 0. 565

Horpr MO Z BRAM RIS 5 SRR B K, O ARG ER 15 AR DS W56 56 B ) AR AL
OMPRGERT WRERL AR Sl , OO RN i fe2e . BEIA A SR Ik R 1 0 56 i AR 2 2k
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TRV 28 MR X RN SOULA S0 2 DY M e (P S B A R A A S R 80 AR R B 2, 72
7 PR 26 50 B2 Bl A PR B AR A3 T RGN, 33 5 DAFE I RIFFR 45 R — B0, RARIW A R 245 e AR S WA
MSEA S M 2 —20 TRl 3 BRI AN 2871 1) 28 SRR A A2 20 S A/ IN AR R AT S A R AT AR 2
BURLI U AR FEIA A AR AR S ZR BN B B TR K, Bl 9 5 R T R A A A S — Bk 2 AR
KGR BTS2 0GW . IR P BFFE A5 SR 5 DL BN R AT RE A B TS PR ISR F2 B4 0 B SRR 1T 2R
R 22 Dy RS AE B 3l T bR, M A A8 S R A ARARAH LU /N ) TR 5 2R b= A 22 5 TEAREA B2
B35 B T, 76 2 R B K AR TR S 58 3 5 DAFERF T 45 SR — B0 P FEA TR BB X AR
DAL S 5 B S e fe oK, O EL a5 BE R, SR R . AR T 98 0T A 1 22 0 a2 i, {HL3K ik DA Ay 3 37
PERRAT  BETE I TR S, SRS g e

TE 4 A5 MO S SE R AR SCHE RIS B35 . (H LI e 45 SRR BT PR T R IE 7% 26 5 1Y)
BUAREAR, Brown Fl Daniel (57 30, 56 58 BEE Mo 25 BE RO I N RE ) . Hull 2827 A9 bRk 432
FE 53R 2 I R m e U BISCR UM R INE] 1000 B/ hm® B, SE5EE R Bk, 2 5 W& AR o 2%
FBEITATIBLD PRI AR 432 3 3k 5 8, LA KT 2000 Bk hm® (OHETS B 22 | 3 YRR 20 %% B, 7T DA
PR ETE B AL A B TR TR L FUE
4.2 BEVRZEAHFRAEXT AR PN 50036 5 RE (152 M

BETE ZE AR X AR N SO A 2R, 764 221 RIBARR] . B8R 2R, R0 38 5 R 2240 (8 3 AR AT 16
L E0 5RO S R 1) R RN AR B3 D BBV S SRR IR R . LUK (R 1O E AR e 2
( Magnolia denudata) FAAEHIH ( Paulownia fortunei) , (8 H A ZRIR AL ROCRAS I (0 4060 25 I B 4 i 1)
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