4, % Vol. 45 No. 6
METEOROLOGICAL MONTHLY June 2019

%4
20

—

& 46
9 4F 6

m &

R OB S PR 5, 2019, S M AT M A AR ST 38 B 9 3k Tl BB 2R A M T ). % 45(6) : 854-861. Gao C,Shen S H, Jiang Y L,
et al,2019. Analysis of urban factors impacting human comfort degree in Hangzhou[]]. Meteor Mon, 45 (6); 854-861 (in

Chinese).

MM AEFERERNBRTEZRS

% %1.2,3 %75(1%\?1’2’4 :];J‘%#ﬁ*l gj ;;’?551
IERGERIRAFENAALF R, H X 210044
2 AR REDRTE G W F 4 H F 8,58 210044
3TEER LA T HUE M 242200
A THBARIARE L LR E,H A 210044

’ROE: RSB SR T Z A SRR R T O P 2 06 & A SO DR AR I8 S BF S A . AT
R AR EF IS AR B BB T . X ESE R T AR R BOE 5T 19802017 AR B R ERAFIE H 8K R 5
THHARfE R B, 38 R BUIE AL I £ 56 156 J3E RS T80 , ff 57 45 52 W) TR 1 RO AL, 2 B 3k Tl Ak IR 7 5 0 1R AN 738 F B2 18] A SR 1 6
Fo SERLRW] (138 Ak BT iR A7 G B BT 30,6 d, SRR 6.87 d - (10 2) ', 2H B E FFBEH, £/
BRASAEARAE B EIR A AT E A FEAENALE 7.8 AL IELE 19921993 AE BB A & A kAR a5, (2) K LB
I S T PTNI d  1= l S~ y al| AE0: : Ea S al  [=  : E0)EeI5  a N/N & T = o  e  EEel J VANY 5 Ll S 7
IR N BT . (AR B =k b X A 7= BE S IR AN BT IS BB DG I RE X A B A DG I, T [l bR 4
MR ERXGAE SR A NEESER TN HE PR EAERK. &k, KOEISELZH 7 RBKARSHNH A
R BB S A B 52 ) S RS BT H B0 BT B L A SE R T B — E M E

RBIR : PSRRI NG I 0 (B 3 o K (8 S G i

FESEKS: X6 XEktRER: A DOI: 10.7519/j. issn. 1000-0526. 2019. 06. 011

Analysis of Urban Factors Impacting Human Comfort Degree in Hangzhou

GAO Chao'** SHEN Shuanghe'*' JIANG Yelin' PENG Qing'

1 School of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044
2 Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Nanjing 210044

3 Guangde Meteorology Station of Anhui Province, Xuancheng 242200

4 Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing 210044

Abstract; There is a certain necessary connection between urban thermal environment and urban factors. In
order to study the connection, this paper analyzes the main urban factors impacting human comfort degree
from the perspective of human comfort degree. We adopt the way of thermal climatic index to calculate the
uncomfortable days with high temperatures in Hangzhou from 1980 to 2017, and sum the change trend. By
means of gray relational analysis of entropy-based optimization, we determine the weights of different fac-
tors and analyze the connection between urban factors and uncomfortable days with high temperature. The
results are as follows. First, over the past 38 years, the average uncomfortable days with high temperature

in Hangzhou are 30. 6 d, and the climate tendency rate is 6. 87 d » (10 a) ', showing a significant upward
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trend. The interdecadal variation changes dramatically. The uncomfortably days with high temperature
mostly appear in July and August and notably the uncomfortable days with high temperature appear more
frequently from 1992 to 1993. Second, according to the results of gray relational analysis of entropy-based
optimization, among 12 index factors, the weight of the occupying areas of secondary industry is the big-
gest, with highway passenger volume standing the next. Population density accounts for the smallest pro-
portion. Third, highway passenger volume and the weight of occupying areas of secondary areas strongly
correlate with days with high temperature, while the other ten factors such as garden area, green coverage
area of built-up area, and population density correlate with days with high temperature moderately. In con-
clusion, gray relational analysis has advantages in the prediction of multiple factor connection. It can effec-
tively analyze the main urban factors impacting days with high temperatures and has some values in appli-
cation.

Key words: thermal environment index, human comfort degree, the entropy method, gray relational degree
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Table 2 Weight and correlation distribution matrix between high temperature discomfort days and impact factors

T YIBR T WE \m KHREE

2007 4 2008 4E 2009 4F 2010 4F 20114 20124F 20134 2014 4 2015 4F 2016 4 IR HEF
X, 0.999  0.354  0.439  0.770  0.940  0.727  0.507  0.834  0.582  0.484  0.076 0.505 11
X, 0.346  0.729  0.78  0.92  0.677  0.686  0.952  0.613  0.668  0.788  0.096 0.687 2
X, 0.813  0.352  0.465  0.776  0.671  0.968  0.556  0.823  0.564  0.441  0.077 0.497 12
X, 0.937  0.351  0.429  0.773  0.635  0.930  0.582  0.849  0.561  0.422  0.081 0.523 9
X5 0.829  0.358  0.453  0.801  0.672  0.957  0.584  0.908  0.547  0.422  0.081 0.527 7
X5 0.819  0.333  0.502  0.960  0.447  0.865  0.625  0.620  0.944  0.585  0.080 0.535 5
X; 0.858  0.355  0.454  0.798  0.671  0.946  0.593  0.942  0.535  0.419  0.082 0.540 3
X 0.837  0.360  0.454  0.798  0.671  0.945  0.592  0.944  0.535  0.420  0.082 0.537 4
X, 0.838  0.362  0.522  0.900  0.539  0.735  0.494  0.588  0.797  0.403  0.085 0.524 8
X1 0.847  0.350  0.429  0.657  0.701  0.920  0.572  0.816  0.524  0.433 0,083 0.517 10
X1 0.350  0.688  0.956  0.618  0.989  0.611  0.982  0.652  0.978  0.707  0.094 0.707 1
X1z 0.980  0.376  0.483  0.645  0.830  0.798  0.565  0.699  0.537  0.446  0.084 0.533 6
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