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Abstract. The aim of this paper was to validate factors affecting the in-stand
landscape quality and how important each factor was in determining scenic
beauty of natural secondary forests. The study was limited to 23 stand-level
cases of natural secondary forests in Shen Zhen city in southern China. Typ-
ical samples of photographs and public estimations were applied to evaluate
scenic beauty inside the natural secondary forests. The major factors were
then selected by multiple linear-regression analysis and a model between
scenic beauty estimation (SBE) values and in-stand landscape features was
established. Rise in crown density, fall in plant litter, glow in color of trunk,
fall in arbor richness, and rise in visible distance increased scenic beauty val-
ues of in-stand landscape. These five factors significantly explained the dif-
ferences in scenic beauty, and together accounted for 45% of total variance in
SBEs. Personal factors (e.g. gender, age and education) did not significantly
affect the ratings of landscape photos, although variations of landscape
quality were affected by some personal factors. Results of this study will as-
sist policymakers, silviculturists and planners in landscape design and man-
agement of natural secondary forests in Shenzhen city. People can improve
the scenic beauty values by pruning branches and clearing plant litter, which
subsequently improve the forest health and contribute to forest recreation.
Keywords forest aesthetics, forest structure, scenic beauty estimation, aes-
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ble natural resource to human (Denker 2004)
and as such the aesthetic value of landscape is

Scenic beauty is an important and indispensa-  often taken into account in forest planning de-
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cisions (Ribe 2009). The scenic beauty is not
only scientific, but also of public and political
taste (Council of Europe 2000, Wascher 2000).
Scenic beauty of a landscape is judged from
opinion of observer in response to the land-
scape (Daniel & Boster 1976, Daniel 2001).
In-stand forest scenes are fallen across when
the observer is in the forest, as opposed to ob-
serving the forest from a distance (Brown &
Daniel 1986). Forest has a positive influence on
stress relief and psychological and physiologi-
cal health (Tzoulas et al. 2007, van den Berg
et al. 2007, Niemeld et al. 2010, Tyrviinen et
al. 2014). The requirement for outdoor activ-
ity has been rising constantly (Raitz & Dakhil
1988) because of scenic beauty, wildlife, fresh
air, and forests (Beza 2010). In addition, the
mountain view can increase the property value
(Franklin & Waddell 2003).

The aesthetic assessment of landscape has
made considerable progresses in recent years.
There are two methods about aesthetic assess-
ment, the objectivist and the subjectivist meth-
ods (Lothian 1999). The objective or physi-
cal paradigms are some intrinsic landscape
properties, and the subjective or psychologi-
cal paradigms are what root of the eyes of the
observers. The subjectivist method of aesthet-
ics has been adopted by most researchers in
recent centuries. Photos are taken in order to
determine the landscape quality of rural, water,
forest, wetland and farmland in the field. The
photography is a very fast way of determining
the work, and the cost of the work is reduced
(Garcia Moruno et al. 2006, Caias et al. 2009,
Zubelzu & del Campo 2014).

Ecosystem services are considered in plan-
ning and management of resources and forest
(MEA 2005). Ecosystems have many conse-
quences for human well-being through the
services they provide through, for example,
totemic species, sacred groves, trees, scenic
landscapes, geological formations, or rivers
and lakes. These attributes and functions of
ecosystems influence the aesthetic, recreation-
al, educational, and cultural aspects of people.
Some authors considered that personal factors,
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such as experience, education, age and cultural
background, were important in determining
scenic beauty (Kaplan & Kaplan 1989, Ribe
2002, Kearney et al. 2008). However, others
such as Gruehn & Roth (2010), Roth (2012)
and Frank et al. (2013) concluded that per-
sonal factors did not significantly affect the
SBE values. Furthermore, Cafias et al. (2009)
found that students, neighbourhood residents,
and university hall residents had no significant
differences in scenic beauty values. Therefore,
planners, analysts, silviculturists and geog-
raphers need to understand the scenic beauty
estimations (SBE) (Ribe 2009, Patru-Stupariu
et al. 2010). In China, landscape quality es-
timation was studied by Lu et al. (1985) in
Zijin Mountain in 1960s, and the research has
become one of the hottest research topics since
1990s with the development of forest recre-
ation in the country.

The European Landscape Convention classi-
fies landscape into five types: degraded land-
scape, everyday landscape (common), good
quality landscape, high quality landscape, and
outstanding landscapes (ELC 2000). However,
Chen and Wang (2001) concluded that forest
landscapes should be divided into seven types,
viz., detail landscape, individual landscape, in-
stand landscape, forest-lined road landscape,
foreground landscape, mid-ground landscape,
and far-away landscape. Parameters for various
landscape attributes have been studied, but it is
difficult to decide which attributes affect land-
scape perception and how important each at-
tribute is in deciding the whole landscape qual-
ity (Williams et al. 2007). Natural landscapes
(i.e. water body and forest) contributed more
to aesthetic values than semi-natural and hu-
man-dominated landscapes (Yang et al. 2014).
Visual features are affected not only by natural
factors, but also by the configuration, espe-
cially by the diversity and richness, and by the
color, form and spatial structure (De la Fuente
De Val et al. 2006, Tveit et al. 2006). Chen &
Jia (2003) found that form and arrangement
of tree trunks, dead trees and fallen woods,
coverage and uniformity of undergrowth, and
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degree of slope were the main factors affect-
ing the quality of in-stand landscapes in the
mountain area of West Beijing, China. In terms
of uniformity of undergrowth, regular under-
growth adds aesthetic value (Chen & Jia 2003,
Yan et al. 2009). Silvennoinen et al. (2002) and
Bradley et al. (2004) found that thinning could
increase moderate scenic beauty, while Brown
& Daniel (1986), Ribe (2009), Li et al. (2011)
concluded that increased scenic beauty could
be expected with larger trees.

In China, researchers found that the main
factors which affected the in-stand landscape
quality were not so identical because of differ-
ent study areas, diverse types of vegetations,
and different study methods. However, they
tended to share a same view that stand den-
sity and coverage of undergrowth were the
main factors affecting the scenic beauty of in-
stand forest (Chen & Jia 2003, Zhang 2003,
Wang & Luo 2004, Gu et al. 2008, Yan et al.
2009 ). Most of the studies about forest land-
scape quality were taken place in northern and
castern China, and there have been very few
reports of study in southern China. We have
therefore chosen natural secondary forests in
Shenzhen city in the southern most of main-
land China as the research site. The objectives
of this study were (1) to determine the effects
of forest landscape attributes on in-stand sce-
nic beauty of natural secondary forests, (2) to
investigate the influence of personal factors
(i.e. gender, age and education) on the scenic
beauty estimation (SBE) and (3) to find out
how to adjust the forest structure and improve
the in-stand landscape quality.

Materials and methods
Study area

The study area, Shenzhen City, Guangdong
province, China, is situated between 22°27" N
and 22°52°N latitude and between 113°46" E
and 114°37" E longitude, and has a total area of
1991.64 km? (Chen et al. 2013). With tropical
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monsoon climate, the mean annual tempera-
ture, mean annual precipitation and sunshine
hours from 1990 to 2011 are 23.2°C, 1905 mm
and 1848 h, respectively. The main types of
soil are latosol, paddy soil, seashore sandy soil
and saline soil. The dominant vegetation types
are evergreen broad-leaved mixed forest, gar-
den plots, cropland and pastureland (Chen et
al. 2013).

Forest sample

The study was limited to 23 stand-level cases
of natural secondary forests at Shenzhen Yang-
taishan Forest Park, Shenzhen Wutongshan
National Park, Shenzhen Paiyashan Nature
Reserve, Xiao Meisha Fung Shui woodlands,
and Meilin Reservoir (see Fig. 1). The crown
density, aspect, degree of slope, altitude, longi-
tude and latitude of these sites were described
in Table 1. Average crown density was 0.8.
Average density was 3646 stems per hectare.
Richness of arbor averaged 9.7. Visible dis-
tance averaged 23 m. Arbor diameter at breast
height averaged 10.6 cm. Arbor tree height av-
eraged 6.7 m. Arbor height to the first branch
averaged 2 m. Coverage of undergrowth aver-
aged 57.7 %. Height of undergrowth averaged
0.6 m. Degree of slope averaged 19.3°. The
stand means, standard deviations and variables
of these sites are described in Table 2.

Surveying stand structure

Measurements of stand structure were taken
in 2012 with quadrate 0.12-ha plots (30 mx40
m). Crown density, species, diameter at breast
height (dbh), tree height, height under first
branch, the number of dead trees, coverage of
undergrowth, bark color, form of trunk, unifor-
mity of undergrowth, height of undergrowth,
visible distance, and degree of slope were as-
sessed.

Crown density was measured within each
plot by taking measurements at 5 evenly spaced
points (Ganey & Block 1994). Tree height for
all trees >1.5m was registered by species, arglgi
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Figure 1 Locations of five forest parks in Shenzhen city where the study was conducted

marked as live or dead. Diameter was mea-
sured at 1.3 m above the ground with a diam-
eter tape to the nearest 0.1 mm. Height to the
first branch was measured to the nearest 0.1
m. The dead trees were tallied. Uniformity of
undergrowth was estimated visually by eye.

Undergrowth was recorded for 3 species
groups: grasses, forbs, and shrubs (Brown
& Daniel 1986). Height of undergrowth was
measured to the nearest 0.1 m. The degree of
slope was measured by using a DQL-5 com-
pass. Bark color and form of trunk were as-
sessed visually by eye.

Field photography

To guarantee repeatability of the study, all pho-
tographs were taken according to the follow-
ing principles. (1) All photographs were taken
between 9:00 a.m. and 4:00 p.m., when the sun
was high enough to supply sufficient light and
did not cause overfull shadows. (2) All photo-
graphs were taken in 23 different plots using a
digital single lens reflex camera with 24 mm
lens and with the aid of a tripod standing at
the height of 1.6 m. (3) The photographs did
not include people, wildlife, roads and rocks
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because they could affect the scenic quality.
(4) A range pattern of eight points was applied
for photo plot near all the edges. Eight pictures
were taken at the eight points in their orien-
tations toward the middle of the plots (Ribe
2009). Finally, 44 pictures which were distinct,
typical and no defend offend were picked out
to make the lantern slides.

Observers

Landscape estimations were carried out by 92
observers who had landscape, forestry or bot-
any background. Their personal data such as
gender, age and education level were recorded.
The age range was 19-57 years with an average
of 30.8. Both male and female participated, of
which 47 (51%) were male and 45 (49%) were
female. They were divided into three groups of
about 30 each.

Estimating scenic beauty

The lantern slides taken at each sample point
were shown to groups of respondents who rat-
ed them on a 7-point scale (-3 to +3); -3 indi-
cated “very low scenic beauty” and +3 indicat-
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Table 1 Information on selected variables for in-stand landscape in Shenzhen city

No. Sites Crown Aspect Slope Altitude Latitude/Longitude
density () (m)
1 Yangtaishan forest park 0.90 ES 30 120 N 22°39'49.7" E 113°58'49.2"
2 Yangtaishan forest Park 0.80 w 28 440 N 22°3925.8" E 113°57"26.9"
3 Yangtaishan forest park 0.80 E 18 372 N 22°39'02.2" E 113°57'22.8"
4 Yangtaishan forest Park 0.90 WN 25 490 N 22°3917.5" E 113°57'37.3"
5 Yangtaishan forest park 0.80 N 40 196 N 22°39'57.4" E 113°58'22.9"
6  Yangtaishan forest Park 0.85 E 21 230 N 22°40'03.7" E 113°58'18.9"
7  Yangtaishan forest park 0.75 S 28 210 N 22°4016.6" E 113°57'43.5"
8  Yangtaishan forest Park 0.80 S 30 283 N 22°38'46.6" E 113°57'08.8"
9  Yangtaishan forest park 0.70 E 27 135 N 22°38'15.2" E 113°58'12.8"
10 Yangtaishan forest Park 0.75 WN 35 367 N 22°38'50.25" E 113°57'54.6"
11 Yangtaishan forest park 0.75 W 24 120 N 22°3805.9" E 113°58'25.3"
12 Yangtaishan forest Park 0.80 ES 12 390 N 22°38'55.3" E 113°57'53.8"
13 Wutongshan national park  0.80 WN 30 119 N 22°3528.4" E 114°11'51.7"
14  Wutongshan national park  0.80 WN 10 90 N 22°35'30.6" E 114°11'53.2"
15  Wutongshan national park  0.75 N 20 666 N 22°34'06.0" E 114°1205.3"
16  Wutongshan national park  0.80 W 20 580 N 22°3423.7" E 114°12'31.4"
17 Xiao meisha Fung 075 S 8 33 N22°36'142"E 114°1921.6"
Shui woodlands
1g Xiaomeisha Fung 075 S 10 36 N 22°36'14.0" E 114°19'21.9"
Shui woodlands
19 Xiaomeisha Fung 075 S 10 30 N 22°36'19.7" E 114°19'21.0"
Shui woodlands
20  Paiyashan nature reserve 0.70 W 10 280 N 22°36'18.9" E 114°32'14.3"
21 Paiyashan nature reserve 0.70 W 10 30 N 22°36'36.0" E 114°32'28.8"
22 Paiyashan nature reserve 0.80 W 12 170 N 22°36'56.2" E 114°32'23.5"
23 Meilin reservoir 0.90 S 18 82 N 22°34'11.3" E 114°01'49.3"

ed “very high scenic beauty”. Each slide rating
session began with the reading of standardized
instructions and presentation of preview slides
which depicted the range of slides to be rated
subsequently. The rated slides were exposed
at random for 8 seconds and the respondents
recorded a judgment on a sense-mark sheet.
The second part of the questionnaires includ-
ed personal background, e.g. gender, age and
education. The three rating sessions were held
separately at the South China Agricultural
University and Research Institute of Tropi-
cal Forestry, Chinese Academy of Forestry in
Guangzhou.

Statistical analyses

Individual ratings were transformed to stand-
ard (z) scores by the following formula (Chen
& Jia 2003):

Zi = (Rj _E)/S/

where: Z;- standardized (z) score for the i* rat-
ing response of observer J, R, - i rating of ob-
server j, g - mean of all ratings by observer j,
S- standard deviation of all ratings by observer
Jj- Analysis of variance was performed using
SPSS 19.0. Multivariate linear regression was
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Table 2 Information on selected variables for in-stand landscape in Shenzhen city

Variable . Range
Description Name Mean SD Min. Max.
Scenic beauty estimate SBE -0.2 0.4 -1.2 0.6
Bark color® CT 1.4 0.8 1.0 4.0
Major color® MC 1.2 0.4 1.0 2.0
Richness of color! RC 2.0 0.2 1.0 2.0
Litter® LI 1.8 0.7 1.0 3.0
Dead trees or fallen woods® DW 2.5 0.8 1.0 3.0
Form of trunks® FT 2.2 0.6 1.0 3.0
Proportion of dominant species (%)" PDS 2.7 0.6 1.0 3.0
Interlayer plant’ P 1.7 0.8 1.0 3.0
Uniformity of undergrowth’ uu 2.4 0.7 1.0 3.0
Ages (yr)* AG 2.5 1.0 1.0 5.0
Attainability! AT 2.1 0.7 1.0 3.0
Health condition™ HC 1.1 0.4 1.0 3.0
Status of growing” SG 1.0 0.1 1.0 2.0
Crown density CD 0.8 0.1 0.5 0.9
Density (no./ha) DE 3645.8 21539  550.0  9300.0
Richness of arbor (no.) RA 9.7 4.4 2.0 20.0
Arbor mean dbh (cm) AMD 10.6 8.1 3.5 35.0
Arbor mean tree height (m) AMH 6.7 34 3.2 15.0
Arbor mean height under first branch (m) AMHB 2.0 1.0 0.7 6.0
Proportion of trunk and branch (%) PTB 28.1 9.5 10.0 56.7
Coverage of undergrowth (%) CU 57.7 24.2 20.0 100.0
Visible distance (m) VD 23.0 6.2 10.0 35.0
Height of undergrowth (m) HU 0.6 0.2 0.3 1.1
Degree of slope (°) DS 19.3 8.0 5.0 40.0

Note. Superscript significance: a - standard deviation; b - an ordinal variable, where 1 - color of trunks is grey, 2
- brown, 3 - white, 4 - yellow, 5 - green; ¢ - an ordinal variable, where 1 - major color is green, 2 -g rey; d - an or-
dinal variable, where 1 - richness of color is abundance, 2 - ordinary, 3 - singularity; e - an ordinal variable, where
1 - litter is striking, 2 - commonly, 3 - few; f - an ordinal variable, where 1 - dead trees or fallen woods is striking,
2 - commonly, 3 - few; g - an ordinal variable, where 1 - form of trunks is straight, 2 - ordinary, 3 - crooked; h
- an ordinal variable, where 1 - dominant tree species is over 80%, 2- 50%-80%, 3 - <50%; i - an ordinal vari-
able, where 1 - interlayer plant is abundance, 2 - commonly, 3 - few; j - an ordinal variable, where 1 - uniformity
of undergrowth is unified, 2 - comparatively unified, 3 - not unified; k - an ordinal variable, where 1 - trees are
overmature forest, 2 - mature forest, 3 - near-mature forest, 4 - middle-aged forest, 5 - young forest; I - an ordinal
variable, where 1 - attainability of stands is high, 2 - ordinary, 3 - low; m - an ordinal variable, where 1 - health
condition is healthy, 2 - subhealthy, 3 - sickness; n - an ordinal variable, where 1 - status of growing is Flourishing,
2 - common, 3 - poor.

used to build the model for explaining variance  Results
in SBE values.

Assessing the impacts of the major land-
scape variables to scenic beauty

The major factors affecting SBE values were
crown density, plant litter, colour of trunk,
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richness of arbor, and visible distance; and
these were listed by the B values (Table 3). All
five factors significantly explained differences
in scenic beauty, and together explained 45%
of total variance in SBEs. The tolerances were
over 0.5, and VIFs were less then 5, so the re-
gression model was valid.

Because the linear correlation between the
five factors and SBEs was prominent (Table 4,
F=28.059, P<0.001) the linear models could
be established.

The histogram of regression standardized re-
sidual basically obey normal distribution (Fig.
2). All spots were basically laid in a relatively
straight line, and the hypothesis which obey
the normal distribution was correct (Fig. 3).
The variation range of regression standardized
residual remained stable, and the residual vari-
ance was equal (Fig. 4).

On the whole, the major variables were
crown density, plant litter, colour of trunk,
richness of arbor, and visible distance in the
natural secondary forests, and the model was
accurate. Increased scenic beauty of the natural
secondary forests could be expected with rise
in crown density, fall in litter, fall in richness
of arbor, raise in visible distance, and glow in
color of trunk.

Dependent Variable: SBE

7
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Figure 2 Histogram of regression standardized
residual

Mean =0.00 _
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Analyzing the influence of personal factors
in scenic beauty estimation

The first personal factor analyzed was the per-
sonal qualification. The histograms show that
the ratings of their variability for undergradu-
ates, postgraduates, and experts were similar.
The Kruskal-Wallis-Test revealed that the as-
ymptotic significance (P = 0.572) was greater
than 0.05, so there were no significant differ-
ences in the SBE values of undergraduates,
postgraduates and experts (Fig. 5).

The individuals were divided into three age
groups, less than 30 years old, 30-40 years
old, and more than 40 years old. The Krus-
kal-Wallis-Test revealed that the asymptotic
significance (P=0.328) was greater than 0.05,
so the second personal factor, i.e. age, did not
affect the SBE values significantly. The ratings
of three age groups were congruent, and only
slight divergences were found (Fig. 6).

The third personal factor analyzed was gen-
der. Average SBE values for the 44 pictures of
23 sites are presented in the histograms (Fig.
7). The analysis indicated statistically signifi-
cant differences among pictuers. There was a
clear trend in the SBE values between women
and men, and slight divergences (only no. 4,
18, 30 and 43) were found (Fig. 7).
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Figure 3 Cumulative probability plot
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Table 3 Analysis of model coefficients of in-stand landscape in Shenzhen’s natural secondary forest

Modd Ul G gy, e
20 Beta  Std. Error Beta Tolerance  VIF

Constant -2.016 0.596 -3.384 0.002

Bark color X 0.157 0.060 0.296  2.593 0.013 0.984 1.017

Litter X, 0.215 0.079 0366  2.719 0.010 0.706  1.416

Crown density X, 1.753 0.703 0.371 2.494 0.017 0.578 1.730

Richness of arbor X, -0.063 0.013 -0.689  -4.863 0.000 0.636 1.573
Visible distance X, 0.021 0.008 0.325 2.511 0.016 0.764  1.309
Model R R’ Adjusted R?  F-test Prob.

20 0.717 0.515 0.451 8.059  <0.001
Table 4 Anova of in-stand landscape in Shenzhen’s natural secondary forest

Model DF  Mean Squares F Significance

20 Regression 5 0.719 8.059 2.94x10°

Residual 38 0.089
Total 43
Dependent Variable: SBE Discussion
2

B e, o The impacts of the major landscape variables
g; 1 a a ® . to scenic beauty

g . e e,

g0 " 2. - - In the natural secondary forests in Shenzhen
g o ? ef s ne city, greater crown density, less litter, more
e . ° T richness of arbor, further visual distance and
8 . . light color of trunk were found to contribute to
g aesthetic improvements. In the study, the plant

. : litter is an important factor for the in-stand

Regression Standardized Predicted Value

Figure 4 Scatter diagram between regression stan-
dardized predicted value and regression
standardized residual

A Mann-Whitney U-test revealed that the
asymptotic significance (P=0.927) was greater
than 0.05, so there were no significant differ-
ences in the SBE values of women and men
did not affect the values significantly.
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landscape quality. Results are similar to the
conclusion of previous studies that less litter
would contribute to aesthetic improvements
(Vodak et al. 1985, Arthur 1977, Brown &
Daniel 1986, Wang & Luo 2004).

The results indicated that scenic beauty was
not correlated with form of trunks, which is
similar to the view of Huan (2012). However,
the surveys which indicated that in-stand sce-
nic beauty with straight trunks was better, and
that with crooked trunks was worse, were sup-
ported by Chen and Jia (2003), Wang and Luo
(2004), Gu et al. (2008), Yan et al. (2009) and
Yang et al. (2012).
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SBE values
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Figure 5 Histograms of the assessments by the observers according to the observers’ pro-

fessional qualification
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Figure 6 Histograms of the assessments by the observers according to the observers’ age

The scenic beauty estimation (SBE) meth-
od has been applied to predict scenic beauty.
Landscape values represented by digital vid-
eos, color slides or pictures are rated using a
10-point rating scale, and a multivariate lin-
ear regression model is constructed to explain
the variance in SBE values (Daniel & Boster
1976). The method has been corroborated by
abundant experimentation with planner, user
and professional groups (Daniel & Boster
1976, Brown & Daniel 1986, Ribe 2009), but
it had some shortcomings such as the imma-
turity of research methodology, insufficient
understanding of the composition of forest

beauty, and improper selection of forecast fac-
tors. In this study, with the rise in crown den-
sity, the SBE values would improve, which is
similar to the view of Jia (2012). It appears
that the greater crown density increases the
mystery of natural secondary forests, and most
people prefer them. However, Zhang (2007)
concluded that the crown density did not affect
the scenic beauty significantly, while Hull and
Buhyoff (1986), Wang and Luo (2004), Gu et
al. (2008) and Deng (2010) found that crown
density was negatively related to the SBE val-
ues. The reasons maybe due to different forest
types in different studies.
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Figure 7 Histograms of the assessments by the observers according to the ob-

servers’ gender

Further visual distance is helpful to improve
the scenic beauty values of the stands in the
study, which is similar to the view of Deng
(2010). Yang et al. (2012) also found that fur-
ther visual distance contributed to aesthetic
improvements. In general, more dead trees or
fallen woods, taller undergrowth, and greater
slope would decrease the visual distance, Peo-
ple feel cramped or have depressive feelings,
and develop a less favorable attitude.

Our results indicated that dead trees and fall-
en wood had no impact on in-stand landscape
quality, which is contrary to those obtained
by Arthur (1977), Vodak et al. (1985), Brown
& Daniel (1986) and Chen & Jia (2003) who
thought that dead trees and fallen woods may
be problematic in impacting scenic beauty.
While Rudis et al. (1988) found that a limited
number of fallen woods could improve forest
scenic beauty.

Influence of personal factors on SBE values

Almost all observers responded similarly in
the forest landscape quality. Personal factors
- gender, age and education - did not affect
the ratings of landscape photos significantly,
which is similar to previous scientific results
(Green & Tunstall 1992, Marylise 2013, Frank
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et al. 2013), but we found that some variations
were affected by some personal factors. Fig.
8 (a) was in-stand forest landscape of Adina
pilulifera + Psychotria asiatica community,
the average height was about 3.8 m, the plant
litter was more, and the visual distance was
short. Fig. 8 (b) was in-stand forest landscape
of Machilus chinensis + Sarcosperma lauri-
num + Cinnamomum camphora community,
the tree age was older, about 50-100 years old,
the mean height was about 20 m, the visual
distance was long, and the species were rich.
Fig. 8 (a) (SBE values = 0.58) was found to
be “very ugly” by most of the observers, but
it was found to be “very beautiful” by others.
Similarly, most of the observers found Fig. 8
(b) (SBE values = -1.16) “beautiful” or “very
beautiful”, but others found it “very ugly”. Fig.
8 (b) obtained a better estimation than Fig. 8
(a) probably due to older age, longer visual
distance and less plant litter.

Conclusions

This research has some important methodo-
logical and visual forest management implica-
tions. The major factors affecting in-stand SBE
values of natural secondary forests were crown
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density, plant litter, colour of trunk, richness
of arbor and visible distance. People can in-
crease the visual distance by pruning branches
and clearing plant litter, which subsequently
improve the scenic beauty values and forest
health, and contribute to forest recreation.
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