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Abstract

Based on the data of daily air temperature, relative humidity, wind speed and sunshine hours of
Tai’an National Meteorological Station from 1981 to 2023, the characteristics of climate comfort of
human habitation in Tai’an City were analyzed by using the temperature humidity index, wind ef-
ficiency index and human comfort index as comfort evaluation indexes. The results show that the
average temperature of Tai’an city in summer is suitable, the number of high temperature days is
small, and the temperature difference between morning and evening is large. From summer to
early autumn, there is more precipitation, pleasant humidity, and light wind is conducive to body
surface heat dissipation. According to the three comfort indexes, the climatic conditions of Tai’an
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city from May to September can reach the level of “most people’s comfort”, and the overall feeling
is cold and the comfort level is poor in the winter half year.
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1. 5|15

N JE I NSRS AR VG AR P () R B P, A S5 A s ) N Js PR A N S35 3 117 B B R 3K (1]
[2]o SARETIERERVEMIRLE . WA KE . SRR R E RN N AR ETIEFE S A S RABHR[3]. B
BARBRARAA,  NATTR AT PR B () B SRBR R Ry, AR ET I FE 2R 0 AR AR R 3 &7 3E H 2
PR B B T R R . DT R AR AT G VY, PO N E IR i, A
RASHARIE[4] [5]. B AN RAREETIE B IR 7 O BT s, JRE B A5 &7 & BER o\ btk ed
80 FEARITAR, AT LA R AR 2 B [ A U&7 1 BEAR Y I g 1 — RAIJE LA, Hodh SR IRIE AR
. WEREEE RN IZ[6]. AHTE NAR 2T R 7 N RIS ARG B P SRS [TE T =+
FERGR, N AHIREBIEE . KSR EONLE & R7E BEARE, 0N 7 DX IR N R TS5 A &7 3 B HEAT 04T
B AR [8] M T ALt v HHh X AU AR A S SR AT IE FERFAE o A% S S5 (910 A [ vt DU A B RS R ) =
TSR, T ERRARECR SRR, 6 R RIS SRS T RN . LR — D
TAAEETE BE MR T, RARSESE[L01R A I HER R TR, 28 7 IR A T NSRS &7 &
(RIS 2% 3 A o BROUFE [LL18 3 v B3 7 TR Ui G 3 B o BT L 2 M IS S R Ui R 21 o T 2 22 T N S 20
BB ET & FEPPI A TR AR 2D o AR SO BEUR IR A FE X 2 22 T ASUBRRFAEEAT 0 i, i TH 47 1 B 48
R “friE” BEL BN RLH NEREAEE T, IR 5 E A S @ BRI R iR
PERFEARYR .

2. RS E
2.1 XEMRRSRER

TR ERTF BT A sk, AT IR A L, JE TR IR KR R
HERAEX, WS, EEEE, KRED, WREZFE, EFETERZN, EFERUEW, KFEHM
AR, AFFEADT . FHEVPYRR 13.7°C, 7 Atris, 1 A Eil. HHE-FHEKE 691.7 mm, =
FhoKkxZ, &3 HETSH % 2385.8 h.

PR R TR R % E R AR, 1981~2023 0 FE/KE. HERRTEL. KUE . AR 1 H
MEHE . FHUS AR ST aRE R [RRARZE. BKE. MXNEE. X, HREEWA E &
PERIRH B BEO I ai s REES. RdE . NEEFE S S50
2.2. RIBBEFIRNHIEH
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R R H RS A B AR E, AR SR 5 AN RS 2 (A A e . ARAE (N B IR SR AT I8 B VA )
(GB/T 27963-2011) [12]/ e, i®iEFEEL. Makda ot H AR (2):
| =T-0.55x%(1-RH)x(T -14.4) (1)

K =-(10x+V +10.45-V)x(33-T)+8.55x$S @)

A P NIRIBIEE, KOARKEREG T PRI BOFE R, A8 Cs RH J9PRA I B s SRR L
A EERR: VNI BEF A, A8 mis; S UTEAT I BeH IR, A0y he TREE R EOom X
R BN L PR 55 4 i L ANt R LA 1

LPFEEON — B, KNEEREUEH T AFE10 H~)4F 3 H), RBHELEH T2 FH4~9 H).
PRI BOP S5 R KT 3 mifs (1 X A A R 4

Tablel. Classification of temperature humidity index and wind efficiency index
= L OmRie R R ESe BE R X5

oy R e MR

; NIRRT 0 0 AR P

1 e <14.0 <-400 LIV, AETIR
2 » [14.0, 16.9] [-400, —300] s, BAE IR
3 & [17.0, 25.4] [-299, —100] BT IR

4 B2 [25.5, 27.5] [-99, —10] B, BRI
5 e 4 >27.5 >-10 Sz, AEFIR

2.3. ANMEEFEESRIEH
NAREFIE FE R R AR EOE AR N AR ] B R85 2 8] IS 3t il e I AE S B de b, PR EAS RS0
T ARIEFE R R E A R EEFEED (GBIT 42072-2022)) [13]+H 5\ Ak 47 18 B2 < S 465 5
BCMI = (1.8x T +32)-0.55x (1- RH)x (1.8x T —26) ~3.2x ®)
A, BCMI Y ANREFE S RAGE, 0 N SR B AR W2 2. T AR —IBOFAE, 5478 °C;
RH NE—B B SR, BACNE 2 EG VO BCPYRGE, 508 mis.

Table 2. Classification of human comfort index

® 2. ANEEFEERESRE

BCMI Pt AR5 TR
>90 10 Tk, IRAETIE
[86, 89] 9 B, NEFE
[80, 85] 8 K, K NAEE
[76, 79] 7 I, DI NAETIE
[71, 75] 6 #, KEBor NEFiE
[59, 70] 5 BNETE

[51, 58] 4 e, K&/ NEFiE
[39, 50] 3 HEL, DA NAERE
[26, 38] 2 B, KEBF ANANETIE
[0, 25] 1 A, D&

LIRS TE] t 9 B AR R, 2 Y AR, SRA—JeetEm A FE i IR E R A s, Bl Y =at+
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Figure 1. The monthly daily temperature variation and monthly average temperature
in Tai’an from 1981 to 2023
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Figure 2. Monthly average precipitation and relative humidity in Tai’an City from 1981 to 2023
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Figure 3. Monthly average wind speed in Tai’an City from 1981 to 2023
F 3. 1981~2023 F &R A MR

3.2. SIREFEREFESH

FH 28221 1981~2023 4 [1i% H A S MIMEAE, MR AX(D). 2). @)iFHE=0EzE OE, FHES
fix P50 Afi . 1€ 4(a). & 5(a) &l 6(a) s TR L MRS MSdEH . NMAFT &R 29 H
BIERHE .

TR TIRRIREOT ¥EWE 4w, 5~9 AREN “§7&” WA M, RiBHECh 19.0~25.1. Ak
AU HRRIREEE /N T 17, XN %7 o3 “F4A7 o RIBIREEIR T RN X AR AN RE 3L R A A
NEEFIE R, F 2 T 520 8 R SR VPN [5]. AIRIBIEECRE, Ze2 i B P4 1 m PR
U, XFRZHENK VR EETIE . o R FANE 1) BN

e AR EA BME ] 5(@)Fr, AR sET IR A 25 H. 6 H. 8 H. 9 H, XNEUE
N—-226~-108. 7 HXNGIRECH-89, A& “HHUK, BAER” . 1~3 AM 11~12 A KREIeEE /N T
—400, AfE“REGETER, NETIR” - 4 AT 10 H B RBERE 5 Il —374 F1-355, A4k “fwis, AR -
PSR HAGIR 1 ¥4 R X Rz R T AR AR BEAE R B e IR, R TR A H R A A
MIVEAR[5]. MRBHRECRE, REHAPFHEEERZE, WRZHNRURERIES A ETIE 1 FFSE I A
£

NARETE BEAREOH ¥ E W 6(a) s, NS “BoAdria” MHGE5 . 6 . 9 1, STNHUE
8 61~68.7 H 8 HEUE 7359 73 A1 71, NAARJBE A #ERHE 73 N &FiE, 10~12 H#1 1~4 H #fi N 31~54,
XS REEGN IRy, KB ANAETIE” ~ “fmi, KB NEFIE” .

Kl 4(b). Bl 5(b)s Bl 6(b)Rs TR 3 IFRHUA S| “ Iefvid” S A1 35S i H o U £t
AR S . 1981~2023 4, ZRZ TR MBSO N A&7 IE FE Fr A0l 21 “ e ATiE 7 4735005 H £oy 5l 131,
108 A1 99 d, SARLL LM 1% 73 >4 0.51. 0.48 F1-0.27 d-(10 a) ', = J0iFi %5 52 2218 19 hn nlys /b (1) 42 b AR
i, B 10 FE e > A 2 1d.
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Figure 4. Monthly temperature humidity index and annual number of “comfortable” days in Tai’an City from 1981 to 2023
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Figure 5. Monthly wind efficiency index and annual number of “comfortable” days in Tai’an City from 1981 to 2023
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Figure 6. Monthly human comfort index and annual number of “comfortable” days in Tai’an City from 1981 to 2023
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