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Study on Thermal Environment Characteristics of Waterfront Space
in Yangliuqing Ancient Town in Summer
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(1. School of Architecture, Tianjin Chengjian University, Tianjin 300384, China; 2. State Key Laboratory of
Green Building in Western China, Xi‘an University of Architecture and Technology, Xi‘an,
Shaanxi 710055, China; 3. China Academy of Building Research, Beijing 100013, China)

Abstract: In order to grasp the thermal environment characteristics of the waterfront space in the
ancient town, the South Canal coastal block of Yangliuqing Ancient Town was taken as the research ob-
ject. Through on-site measurement of environmental parameters, the impact and laws of factors such as
solar radiation, underlying surface type, spatial enclosure form, water body layout, and vegetation com-
bination on the thermal environment were analyzed. The results show that the waterfront space of Yangliu-
qing Ancient Town exhibits a high temperature and low humidity thermal environment in summer. In
summer, there is a significant difference in the environmental temperature with and without shading con-
ditions, and the significant increase in the average radiation temperature at noon is the main reason for
the decrease in the comfort of waterfront spaces. The combination of greenery and architectural shadows
has the best cooling effect among landscape elements. Based on the above conclusions, the measures are
proposed to improve the thermal environment of the waterfront space in Yangliuging Ancient Town.
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Fig. 1 Distribution of river in Tianjin city and Xiqing District
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Fig. 2 Division of the Xiqging District Watershed

on the South Canal
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Tab.1 Table of performance and parameters of the main instruments
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Fig. 4 Layout and distribution of full measurement points in waterfront space
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Fig. 5 Realistic view of various measurement

points in waterfront space
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Tab. 3 Statistical table of variation amplitude of

temperature and humidity
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Fig. 6 Measurement results of temperature and humidity for various locations in waterfront space
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Fig. 7 Measurement results of air temperature at all sampling sites
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Fig. 8 Thermography measurement results of sampling

sites with or without sunshade
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Fig. 9 Measurement results of relative humidity

at all sampling sites
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Fig. 10 Measurement results of mean radiant temperature

with and without sunshade
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Tab. 4 Statistical analysis table of temperature and humidity fitting parameters
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Fig. 11 Fitting analysis results of temperature and humidity at all measurement points in the waterfront space

— 1R T 3 T KR S R o T T A, 3
A EEPTE DA B B IG5, T B Aok
PR KRR 28 R K, B H R K M T 3+
AT AR AR A S B Y AR VLI S A
Wit 4 A TG 7K 2 T, T 0 282 1 A A i 7K
S,

ORI K A W R AR, B
FRRCr | 5B AT e AR 2 B R S s 3, 45 &
LA AR AR A DR 28 WAL A PH A S a0 XU BE | i f b
T R, I A BT 7K 28 () PR

SORSCBL WS R ES [A] 7 K SR I 25N, JH T 5
W, 205 V8 Ml DX AR R E 5100 9% S 0
T BBOR s - g - W B A SRR,
TEAS BB e UL IR I 14 () B SHE Jeii oz o] B 1 A 2
BE.

5 4Z5ig

1) 38 A S B GE T 43 AT, K BH 4 5 2 5%
M) A W0 T v B KRR S () BRER O Y i B R R
3 B A i R, A8 AR R AIK 2,50 C ~
3.70 C .

2) R B2l BHOK R A R IR BT | JAET IE 1Y
KHESHOE TSR MRT, 75 MRT K0 1
PR BOK B PR BT B R R 2R

3V KM BRAC A ST K U
Fr S A2 A SR B 52 I R TR AR et fEK
AT T LB AR AR A T8 1 8 B A I

SEH:

(1] & . ESS B &I A7 g dill & R H ) [
R SCARR, 2022-01-21 (001).
[2] NORCLIFFE G, BASSETT K, HOARE T. The emer-

NI

gence of postmodernism on the urban waterfront: Geo-
graphical perspectives on changing relationships [ J ].
Journal of Transport Geography, 1996, 4(2) . 123-134.

[3] AMPATZIDIS P, KERSHAW T. A review of the impact
of blue space on the urban microclimate[ J]. Science of
the Total Environment, 2020, 730 139068.

(4] 5K WL, B 7K, W 8,55, Kig T BB AL 4t IR Ok
i B A T —— LA TC B T 44 B D s 1 X Dy 4
(1], BURIHTRFSE, 2021 (07) :12-19.

[5] B smif s n sz J]. HEscfss ™,
2011,41(01) .3.

(6] T JU,Mh VL. Sl ST 5 R BOK R P A S S
Brld]. #5400 2020,369(07) :98-106+159.

[7] #tate. SATSUERLM T LT =AREIT M XK
23 SR RIS FGE [ D], 0N SR N R 2% 2022,

(8] JAmIM, o Tk ARAETE, 45, kT IR BT B B9 3 i 7K
PRZABETE[ )], R TRE (T 3E30) ,2022,50(09) :
122-127.

[9] & s, R, A K, 5. FETYIAREELI LY Z
RUBE ST B i O ¥ R R ——LL BRI VL K X £
[J]. s Ak, 2023,39(07) : 71-76.

[10] 25k, L 37, SRS, 55, Wiy 24 s ) 4y 3

IBERAZE G PPN 5 —— AW R Z R i) ]
FrEin,2022,200(01) :38-42.



514 TYFIESE A T BUK 2 23

S [B] 2 ZE R P E I 5T 105

(1] #h fg, 65 0. DALl 7K immi 51 L 74 368 i IRV ek € 9 5 A
FRRIHR R —— LA M T B X T VLI K AU X R
T REI[T]. HBrEss,2022,204(05) ; 147-151.

[12] FE3Ci. @RS S F R eSS E B
ST [ D], P4 FE SR K24, 2019.

[13] T & KENEEKAESERETE M LA
1], BARLALRHE ,2020( 08 ) - 186-188.

[14] & 2 B A5, PMEER. 3% T EE LIRS vl A4 Tl
FHATRERFSE[ 1], BrESR,2022,203(04) : 100-105.

[15] TyRIRK. Gzl v o vy B as ) « 7 25 4 F 98—
B BB T]. AEr=lk,2022(06) :39-42+128.

[16] PrURLR, 3% B¢, ik % he, 5. REFEMAEXEEE
AMAETIETTFE[)]. B ST, 2021(05) : 108-118.

[17] 5% &, 5k/ME, BEE0E. 38T Th 32 m AT ) 3 T AR B
PIBUERRI ST T]. B E BRI ,2021,41(09) ;
4107-4119.

[18] JFEMSHC, Bk M. K PHER R0 T A3k P A R 55
TEMAERR(T]. KFAREZ#4],2003(01) :106-110.

[19] 4 38,5 B0 2T 2 U4 BEER BT H0E 0 BT A9 A2
MR R ], P ERE,2020,36(04) :88-93.
[20] X 38, J5/ln, AT 2. BERE 23 1] 25 6 PR R 55 5 1

AT R SRR (1], XU R AR, 2022,29 (04) ;
94-100.
[21] Akigd, & R00R. SR AbR Bt i I s i) A FA A B 5 1)

,( G S G G G O S x

e e o T e e S S s e o e e S i o T S e e T ST e S e

(AL TRERZEA (A SRFHARR) ) 2024 AR i 22 128 5 AU Tl

%Lf%%ﬁ%X$MHﬁ;@%ﬁﬁﬂﬁﬁ%%%%nﬁ&fﬁ%%%%%ﬁi
REREHBMEE, FENAAPLZE KRBT HE L RAHME(EFHE
5%&[2024]—060000001) AT BRAFFR(EABFR)) T 2024 5%
IR E R AT, EERA 25 5 W, Fl A

B e o e e e e e e L e e T

SB[ T]. PSS SRS ], 2020, 35 (05) -
69-76.

[22] AR, FET AR A ey QB e A3/ IX 3 S AR
BEFE D], PH% . P9 TR, 2019.

[23] LS, 4 B, 28 Y. EHAR IR SGE KUE
PR AT —— LA BB X 3 s it i 1], vk
=] [ A ,2011,27(02) :39-43.

(24] 32 W, 2= 2 200, LT KUE” S A R0 IH
SRR FEIALITTE [ T]. HIJ7#E3,2016,173(03)
11-15.

[25] JERGGE, 2% B B IAAC R M DX 38 11 24 4 S0 Ui 2 Al
FBIELT]. MR Tl R %274k, 2022, 54 (06)
128-137.

[26] THORSSON S, LINDBERG F, ELIASSON I, et al.
Different methods for estimating the mean radiant tem-
perature in an outdoor urban setting[ J]. International
Journal of Climatology, 2007, 27(14) . 1983-1993.

(27] ZEWRb. JETREME A [0 545 A9 22 50 TR Bl i 25
SHTID]. b AR R, 2022.

(28] 17 =, 25ifRtf. JET RGUE G B3 TT I KU &
O —— LA LA R R ()], B 5T, 2022,
200(01) :96-101.

(PTG JATHE)

1 iR dZE

RS U U



