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Constructing a synthetic evaluation system of hospital out-door
environment based on analytic hierarchy process and

fuzzy synthetic evaluation
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Abstract: The landscape has a supporting role to the medical effect. A synthetic evaluation system on out-door
environment should be constructed through scientific and quantitative methods to build hospital outdoor envi-
ronment which helps patients recover. Taking 5 first-class general hospitals in Nanjing as research subjects, the
research used the methods of Analytic Hierarchy Process and the Fuzzy Synthetic Evaluation to construct syn-
thetic evaluation system of hospital out-door environment. The results indicated that functional indicators were
the most important, among which the environmental safety indicator had the highest weight value of 0.456 6.
Among the suitability indicators, ‘soft ’ elements such as acoustical environment, wind environment and lu-
minous environment had high weight values which were 0.365 0, 0.255 3 and 0.182 9 respectively. In orna-
mental indicators, green looking ratio had the highest weight value of 0.532 7, much higher than other indica-
tors. Based on the above synthetic evaluation system of outdoor environment, the research obtained grade levels

of outdoor environment quality of the sample hospitals, which showed that outdoor environmental quality of the
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general hospitals in Nanjing was relatively low. The research showed that quantitative and synthetic evaluation
system was more scientific and objective in out-door environment evaluation, and therefore provided a signifi-
cant reference for the construction of hospital outdoor environment. [Ch, 1 fig. 8 tab. 19 ref. ]

Key words: landscape architecture; landscape design; general hospitals; synthetic evaluation; the analytic hier-

archy process; fuzzy synthetic evaluation; Nanjing
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Table 1 Framework of comprehensive assessment systemof inpatient outdoor environment in polyclinic
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Table 2 Evaluation criteria indicators
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Table 2 Continued
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Figure 1 Position of comprehensive assessment spots
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Table 3 Criteria layer index weights

a b, b, b, W

b, 1 2 4 0.557 1
b, 172 1 3 0.320 2
bs 1/4 1/3 1 0.122 6

BT s B RFAEAR (A)=3.018 35 — LA b5 (10)=0.009 2; P2 BEHL— BV R AR (10)=0.58; — LR (R()=0.015 8,

x4 DREMERNE

Table 4  Functionality index weight

b, ¢ C c Ca Cs Co A E

c 1 1/3 1/5 172 4 6 0.107 8
C) 3 1 1/4 2 6 8 0.211 7
c3 5 4 1 7 9 0.456 6
Cy 2 172 1/5 1 5 7 0.148 3
cs 1/4 1/6 1/7 1/5 1 4 0.050 7
Co 1/6 1/8 1/9 1/7 1/4 1 0.024 8

P A,,=6.450 0; 1.=0.090 0; I;=1.24; R=0.072 3,

x5 BHMEERNE

Table 5 Suitability index weight

b, ¢ Cg Co Cio cn Cn ci3 W

¢y 1 1/4 172 3 1/6 1/8 1/7 0.038 3
g 1 2 4 1/4 1/6 1/5 0.079 8
o 2 172 1 4 1/5 /7 1/6 0.055 3
Cio 1/3 1/4 1/4 1 1/7 1/9 1/8 0.023 4
ci 6 4 5 7 1 1/3 1/2 0.182 9
Cp 8 6 7 9 3 1 2 0.365 0
Ci3 7 5 6 8 2 12 1 0.255 3

P . A,,=7.427 6; 1=0.071 3; [;=1.32; R=0.054 0,
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Table 6  Appreciation index weight

b, Cy Cis Cie Cy an L E

Cu 1 5 1/4 4 3 0.230 0
Cis 1/5 1 1/8 172 1/3 0.045 3
Ci 4 8 1 7 5 05327
cy 1/4 2 177 1 1/3 0.066 1
Ccig 1/3 3 1/5 3 1 0.125 8

P A,.=5.215 15 1,=0.053 8; I=1.12; R=0.048 0,
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Table 7  Criteria layer and object layer index weights

HEN)Z (b) D X&)z (e) FLHE HENJZ (b) D X4z (e) X4z (c)
YIRETE (by) 0.557 1 ¢ 0.060 1 & F M (by) Cio 0.007 5
I 0.117 9 Cy 0.058 6
3 0.254 4 Cp 0.116 9
N 0.082 6 Ci 0.081 7
Cs 0.028 2
Co 0.013 8 WLE M (bs) Cu 0.028 2
Cis 0.0150
it HME (by) 0.320 2 ¢ 0.012 3 Ci 0.065 3
cg 0.025 6 cp 0.008 1
Cy 0.017 7 Ci 0.015 4
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Table 8 Integrated quality evaluation table of inpatient outdoor environment of polyclinics in Nanjing

o VMR GEECME WBME fEREER S ARIR N . BB A B AR B R
EBESFE 75 L Hey MAE  HFHEIRE ) e
LiAE SGAE SAMHE BSaeniE SNREE M NSRS R FEE

THa A 1 500  2.87 1.09 8.96 7 59.73 I 58.73 I
P B 2 419 326 1.21 8.66 8 57.73 |
kR 3 5.77 3.02 1.00 9.79 5 65.27 I 59.80 I

4 437 235 1.43 8.15 9 54.33 |
METE 5 536 3.11 1.19 9.66 6 64.40 | 55.94 I
— BB 6 374 253 084 7.12 10 47.47 ]

7 722 395 1.60 12.78 1 85.20 | 81.27 |
MEEX 8 6.67  3.81 1.51 11.99 3 79.93 I
SR B 9 6.31 384 1.59 11.74 4 78.27 |

10 662 407 1.56 12.25 2 81.67 I

L ERE 11 3.55 1.98 1.15 6.68 11 44.53

=

44.53 I
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