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Research on Conspicuity of Electric Wire and Utility Pole in Street Space
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Recently electric pole and wire is inserted under the ground in major urban streets because they have a

negative impact on visual environment. However, it has some difficulties like cost, space and so on.

Therefore, it is necessary to discuss other methods to mitigate the visual problem such as arrangement and

design of electric pole and wire. The study aims to evaluate conspicuity of electric wire and utility pole in

street space by psychometric experiment. Especially, the mutual relationship between visibility parameters of

electric pole and wire, and background features of building plots is analyzed. The study elucidated conspicuity

of electric wire and utility pole in street space is influenced by background features of building plots.
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Fig.1 Simulated images of street pattern
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Table 1 Types of electric pole and wire

T f electri
ypesote ef:trlc Arrangement
pole and wire

Boundary between street and
(a) | Pole on street edge .
house plot. It is in road area.

Poles are in the edge of house
(b) | Pole on plot edge |plot and partially hidden by
fence or wall

Three high tension wire along

holizontal plane, and three low

Normal wire tension wire along vertical

(©)
arrangement plane. A transformer below
these wires and communication
wire is below the transformer.
. Three high tension wires are
Vertical gh

also vertical arrangement and
(d) arrangement of o o X
. . . formation is unified with low
high tension wire . R
tension wires.

The transformer is located
. between high and low tension
Higher trasformer i ) gh .
(e) wires. Visual complexity is
arrangement .
reduced by separating two types

of wires.

If the new and compact

transformer attached to the
Removal of low . .
(f) . . pole is created, low tension

tension wires . .
wires could be removed in the

future.
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Table 2 Conspicuity by electric pole position

Street edge
3.39

Plot edge t p
245 27.14 p<.01

Table 3 Conspicuity by types of pedestrian side (left)
streetscape

Vegetation
2.85

House t p
2.99 6.65 p<.01

Table 4 Conspicuity difference between streetscape

types (ANOVA)
sum of mean
Category squares d.f squared F P
between 184.72 5 36.94 27.68 | p<.01
types
error 4988.82 3738 1.33
total 5173.54 3734

Table 5 Conspicuity difference between electric wire

types (ANOVA)
Category zlciumafez d.f. ;r(;ié:;e d F P
between 96.09 3 32.03 2359 | p<0l
types
error 5077.45 3740 1.36
total 5173.54 | 3743

Table 6 Significant differences shown by post hoc Tukey

HSD (Streetscape type)
type 1 type 2 mean 1 | mean 2 P
Discontinuous .
&exposed side wall Exposed side wall 2.85 338 | p<.01
Exposed side wall Vegetation 3.38 2.96 | p<.0l
. Continuous
Exposed side wall &vegetation 3.38 2.81 | p<.01
Exposed side wall Dlsgontlnuous 3.38 2.87 | p<.01
skyline
Exposed side wall | Continuous 338 267 | p<o0l
skyline
Discontinuous Continuous
&exposed side wall skyline 2.87 2671 0029

Table 7 Significant differences shown by post hoc Tukey
HSD (Electric wire arrangement

type 1 type 2 mean 1 mean 2 P
Higher transformer g;)relow tension 2.99 2.65 p<.01
Vert}cal ) high Nf’ low tension 305 265 p<01
tension wire wire
Normal No low tension | 5 265 p<01

wire

Table 8 Multiple regression using plot variables

SD of SD of
Frontage(m) | SBH(m) Setback(m) frontage SBH constant
PRC -0.016 0.077 0.026 0.040 -0.040 2.5
Standardized
PRC -0.18 1.45 0.20 0.29 -1.17

R2=0.81 PRC:partial regression coefficient ~ SBH:Space between houses

Table 9 Multiple regression using perspective variables

Sidewall(%) | Facade(%) | Vegetation(%) | Sky (%) House(leﬂ constant
side, %)
PRC 0.011 0.027 0.023 0.3 0.0089 -2.59
Standardized
PRC 0.11 0.87 0.64 1.35 0.67

R2=0.97 PRC:partial regression coefficient ~ SBH:Space between houses




Table 10 Result of Hayashi's quantification theory typel

Item Category Category | Range | PCC
score
Pole on street edge 0.47
Types of £ 155 | 091
pole position Pole on plot edge -0.47
Continuous skyline -0.25
Continuous+vegetation -0.11
Dominant vegetation 0.04
Types of 071 | 0.67
streetscape Discontinuous skyline -0.05 : :
Discontinuous skyline and
. -0.08
exposed side wall
Exposed side wall 0.46
dTYP?S Of'd Vegetation -0.07 014 | 025
pedestrian side . .
streetscapne Houses 0.07
Higher transformer 0.07
. Vertical high tension wire 0.13
Types of wire 036 | 0.73
Normal 0.08
Removed low tension wire -0.28

R?=0.88, PCC:partial correlation coefficient
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