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Abstract: The climate comfort index is the basis of the forecast of weather comfort degree and climate suit-
ability assessment for tourism. Various bioclimatic indices have been developed with their own purposes.
However, they could not be able to accurately describe human comfort perception to different weather con-
ditions in various climate zones in China. To fill this gap, a new universal and semi-empirical climate com-
fort indicator (outdoor weather comfort index, OWCI) is proposed based on the previous results on the re-
lationships between meteorological elements and human thermal comfort and the analysis of meteorological
element characteristics in different regions of China and questionnaires. The OWCI model consists of five
components that describe the impacts of daily average and maximum temperatures, humidity, wind speed

and radiation on human comfort perception, respectively. The impact of the temperature on the effects of
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humidity, wind and sunshine is taken into account. The OWCI allows for more weather elements and in-
teractions between them than the empirical models in use so far, so it could depict its capability of captu-
ring human comfort perception in the daytime. Verification questionnaires and case studies in different cli-
matic regions in China show that the OWCI could reflect the subjective comfort perception of respondents
much more accurately under various weather conditions. Therefore, it could be more widely applied in dif-
ferent seasons and climate zones across China wherever the basic meteorological data are available. Fur-

thermore, the data of OWCI are suitable for statistical analysis, which is conducive to spatiotemporal eval-

uation and assessment of climate change impacts on comfort perception.
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Table 1 Thermal sensation votes on three categories of sunshine effect under different

temperature intervals based on questionnaires (unit: %)
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wind speed << 0.5 m ¢ s~' and sunshine hour <3 h (unit: %)

¥4 ; | ] ) , )
IC <=7 [-7.=5 [-5.—3 [-3,-D [-1.D [1.3 [3,5) [5.D [7.9 [9.1D)  [11,13) [13,15) [15.17)

W &f & 0 0 0 0 0 0 0 0 0 0 30.8 70
fagnl 0 0 0 0 0 18.2 22.2 72.7 87.5 100 69.2 30

g 0 28.6 63.6 100 100 81.8 77.8 27.3 12.5 0 0 0

&N A 100 71.4 36.4 0 0

0 0 0 0 0 0 0
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£33 OWCI S RBREIRREEIBHE
(B£&M4.V=0m-+s"',R=40 %,5=0 h)

Table 3 Classification of OWCI and their corresponding temperature thresholds under the

conditions of relative humidity=40% , wind speed=0 m « s~

! and overcast

9 1R 1 R T./C Tiax/ C
WA 1 >12.0 [15.22) [20,27)
. [22.29) [27,34)
e 2 [7.0,12.0) [7,15) [12,20)
[29.35) [34,40)
Nignd ). 0,7.0
AEpE 3 [o.« ) [—5.7) [0,12)
=35 =40
Nade 4 0.0
W AT 1 < ~ 0

ToM2E 2 DERMRE O . WAL Ry &7 35 A EF 15
P2 A 45 RS WA 5E A — By Ee ol
88.3% . Ml B G M55 23 78 v R AR AEUIE O
Hr PR B THI R WET #1455 4 19 8738 BV EH o7
HOH R &SRR =29C R A THIL, 4 H 0 R H
WED , f [0 4 98 & H R 500 153 09 &7 38 B2 7 9 25
R 5 RN 53 o8 W) A 0 H By 49 %6 4 25—
AN A8 400 K22 2 ANFEHRIH 2. 6%, TR
Ao 0 & 1 A& & P2 WO H A 2R S R
SEA—BU LB R 71.4%

3.2 ARERBEREGIIEH S KX

kTN B 8 BOMT T B R R A B
TR T 3 E AR A 10 4S5 5 2015—2016 45 4%
B B AR I ¥4 B - AR HERN 4 P35 S5 . B
JE N AR RS RER A8 BT £ 48 B 4y A R
— L IEA—BUN I B A2 1A S K2
BoAH2E 2 AN DL SRR . R IR BT RR , H
TEICT 53 A — B LB HEAT R L 25 R 5 T3k 4,
R 4 b & M R0 A &1, /T LLE H OWCT
(I PE 23 G AR 1 8 A B AR KR b B R
B P o s G AR B B TR SO AT
HAbFE B R A RIEAN S gz ], BA HEE s 2 5
DR — B RS R B W] R Rk R L
THI 76540l g 58 A A A K AF & A1 A2 19 1
Ot s LArd 5 91,2015 45 8 H 6 H ey ik i im H g,
M8 39 HAERWM AR & HIEH B, RN, &
I 4 AS B 385 S80S A /0N 5 TR) I 32 E TR R ] S A
FH & PRI 9 K ) 7 38 U8R 32 0 % 48 SR AN ] 5 2016 4 6
H 23 H AR THI H 5] A A &7 3 34 48 20 1 51
HEFiE . WETL 75 KU 8/ i Ho ok 2k 5, & 2015
2 A3 HKHF.20154 2 A 20 HAL 521 2015 48

2 0 1 H AR I H RS AR AN BB R Ok B 3 S K
CIHB B4R 7 THI Sk b3 7 K 2 R AH X &
Tt B R PR AN A5 5 AT SZ . 5 an 2016 4F 6 H
11 Hok &M 2015 4E 8 H 7 H NS TR . IR
ET #51E.2015 4 10 A 21 HK%.2015 4 2 H 16
HALIC A 2015 4 2 J] 22 H 22 N ¥ 0 FE% S5 9, 1M
XA RAF B UL B R KB R
JRUHEAS s AN 0 R R R LR AT IS . A,
A ZKAR BT TR L E %2016 47 H 3
H 22,2016 45 5 H 11 H %) &F 38 ¥ 14 PF B 2
s 25 NAT 1) 385 38 S A7

3.3 J[EHHNNBEERR

A 248 30 48 HIORE B #0 EL A LA AT M 25 4 L
ANEZ G5 KN O A BK DL Bk iz,
UL & T EZ A BRI R T E R R R
WA REAIE T LA REAS | R HE 8 3 3F A0 K 2 8RR &F
WA, FE BT EZm T RRER PR, YK
Lo gl ZAE A B E S S B M R . THI
i g2 D L AR R RSV O 2 IR o R R TR
F B PR 0 T S S A B i 3R
FHE 25 SRR e S 39 0 5 IR o T A P AR
HH S DRI L VA 2 X A o A A 3 R 11
M 80 THI A& F T 2898 B 55 10 &7 38 B2 0T .
WEIL IE & £t Xf J€ ¥ 31 5% by X FE 48 $0 (WCD & J& 1iif
KRR TR BE-IREE- H IR 4 A L e B T A X
TR AL I & B EE , b TR % R8N ER L B
PAAE I FIR RS K. R T K, 7
B MR THI 1l WET [ 41 4 B, 530 R 3 i T
AN FERRERNZ WAL A I A 58
RIS R ML BRAEA ., CIHB J& i1 THI
TR vl 38y R I A R R A B R AN T THI = R
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LA A5 - — il o [ OB R I A0 A T 385 % 52 1Y) M T 18 8 K 2 921

PSR ANE T FE 0% 295 (19 AN 2 o (H H XU AN
AR 2 o T BOH R A XRS5 A T 5 1 P
JeuE, ET BRI A & 7 BRI X 3 ANEER,
s e T K R A A BRSO — S DR B B
5 3 FE Ve BB LU B 38 1 VT O BB, oK 2 IR I R
M E AR A KB ET B A& 1 T Ir s
BFRAEFE M. 5 BRI BUAH I, OWCT & T .
X H B4 DR EN LIRS T AR X R

JE L DRGE A HBRAI0ONE 1 5% 0 5 PRt 3 T A R RS A
FomyTiz . OWCT BERIR 5 — R a2 A T & = <
Tk o FH R X PR b AN R 0 R AREF G P A A H
S S8 SR S 18 % 1 R m7a e A7 A AR R P AS 2 1Y
[, Bt AN OWCT 55 47 7 ) it 28 R R4 67
TP PEAN i 25 R SRS 04[] L, LG A S B U if S
IR B R R TR R 2 H BRGNS X
FRORT e 5t X R 43 R AR A A 1 T G 25

F4 OWCI 5EUFEHXNAR X SAXFIMRKETEEEMN
Table 4 Cases comparison between OWCI and existing indices at various sites in China
5 H 4 RERAAM #7318 S %

CF/ /B S T T \% R OWCI THI WEI CIHB ET
8 2015/6/5 12.6 30.3  40.8 2.2 19 ¥ Nt &P IS AT IS W T 3 1L 1%
2016/6/11 14. 2 37.5 44.5 5.1 14 WA &7 & REFiE WA IE gt R
L 2015/2/3 6.3  —8.5 —0.3 0.2 72 MAFE  RAFE g mAEE R
' 2015/10/21 8.9 4.3 12,1 1.5 50 4 il FN37 4T i BARGHE %
N 2015/2/16 9 3.8 13 2 50 Fagt NGB (gt BAGTE €%
L 2015/2/20 0 0.4 1.1 0.6 99 WAETE A ETE & AN EF i JEV
- 2015/2/22 8.1 4.7 13.4 1.6 30 &F BAGFIE fign BAGE %R
- 2016/7/3 12.1 27.9 36.8 1.1 29 AN I AT AT e &F 18 bt
o 2016/2/17 9.6 6.7 14.9 0.5 59 Figh ARG E fagt NS %
a4 2016/7/17 0 27.4  29.1 2.3 97 REFE RS fages B IE #
o 2015/8/6 9.3 28.4  36.5 2.6 73 W AR 47 55 REFiE AT IS fagr #
M 2015/8/9 0 26.8  29.3 4.9 88 figt NGB fagti gt 1L 1%
- 2015/4/3 0 25,2 27.2 4 82 fagn N e &7 38 e i 3& (gt
2015/8/7 10.9 29.6  36.6 3.9 69 WMAEFE  WAFE RS &8 #

, 2015/2/1 0 4.5 6.9 1.1 89 N g T & T 1& N g FER
B 2016/6/23 0 25.6 28.3 2.1 89 &F1E REFiE Figt g Thit 1%
" 2015/6/29 1.4 26. 1 29.6 3.3 76 Fige N2t faged &8 Tk %
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A5 3 AT 3 5 2 B2 0 Ui o D 1 o) AR
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35 R i A 3 R B S AN B R R A
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A THT B AR e T 8 IR 2R 5 1 B R0 1 22
St AR ET obi B 800 (9 220 I I B AE 10~ 15 C Jff i
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(Brode et al,2012) , 75 248 192, B 25 M5k
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