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Abstract

Conventional meteorological date in Tianjin from 1961 to 2017 was analyzed. The climatic characte-
ristics and changing trend of northern coastal cities were revealed, also the regularity and causes. The
results indicate that there were two centers of urban heat island in Tianjin, one was city, the other
was tanggu, which were 0.78°C - 1.12°C and 0.18°C - 0.90°C, respectively. Taking the urban area as the
center, the dry island, muddy island, and rain island effect were obvious, the relative humidity de-
creased year by year with trend of 2%/10a, and the average value in the urban area was 4% - 5%
lower than that in the rural area, the visibility difference between the urban and rural was about 2
km. But in recent years, with the improvement of urban air quality and urbanization extension,
the visibility difference between urban and rural was smaller. With the increasing of urban build-
ings, the trend of wind speed in urban area was decreasing year by year of 44% decline from
1960s to the last 20 years.
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Wi T ANO SRS, REZ @AM BRI, SR 2 TE S TR R E R, BRI
WA FSAAR A, DR AW NP FIA TR, OO T % X R A 1 XS AR, T —Fh 53
1 ] B AS [ 1 J A —— PR Ol T A . AT AT A B AL mT LB B 19 120, 1818 ok
A L. Howard [1]E RHEHIRTT B S5, G G AS B oo 3 i AU g AT ot oe, RIS 7
ZUEH IR, WA EA TR R

I A S T R T S R T XK AU e, ORI AL AR IE S AR,
FERIALLT AT : IR RN [2], R 5 RORE[3], i v By s[4, 3R T B RLRI[5],
TR B ON[6], ST U AN o D% T T A B N I AR B Howard 7ER BRI, &4 CH 100
ZAERIDI S, HE A R PR R BRI T Tolk . AL 5 RFE SR R RRL, (I T o — AN H AR,
A DA B AR R, HRBERIIRZ M, RIS B RA T, tabmdiKmd, Kk
WAL, TR 28w, IERELE 0.5C~1.5°C [7] [8] [9], SHEIFHIT T EnE R
SRIETE 0.6°C~1.0°C IR, FUBFIGomATass, A RE RN HBMTE 17: 00 MR IR, ]300 m
AEAEAN GG 0y, 500 m s BEGE A AR IR AL 22 S [10] [11]0 E/EEE NRF LRI, B 5L (3R T #4
By 80RE%F 388 1H J R A R A K [12] 6

M B8, M TIRX 2 @R AEnEE R, KRS, BKRAZ, SHFTKIR
TR/, IXFRERR ) BTG 2SSO RKVR B 8D 0 3T # R 3Rs,  fEaIX S TR IX, Rt
FEAE T SRIX AR N TR IX LG, R BN o B AR 22 K i IR A I B T s SRR
B, ORI DX AR BT LR XA, TR “ T 87, BT AR EERBIX R, TER “IR " o “T&”
RV 7 SRS SR — AR IS WILORJE R, HARZR 5t 20 40 5 ZR A0 N 83%F% 2 73%,
X [13] 1974 FETT O 2 LU 221K 8%, AL 5B By 9N 5%, N[ 141H X NIRRK, F=R 6 sl
FIZE X AR FE AT AH 22 12%. B[ 15118 Bt E 2 A o B 1) “IR 528

REA T RREARICE IR, RIEMEAEEDE, TEIb5baME, M3 d vk M R e HiE, —BORTE 2~5
K, SZGREAR R R . HEA 21 AL, BEE MR XA GRS, KA T AR B, [F S R
WOl R, AR B R [E T AR T 0 AR REAE . SR, BIH AT YR, 6 REER T AR R AR
S B GHAT, A abEK . AR T R BRI SR D, RS A TR
L5 A0 VR ORI T SRR A B — T R S A
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Figure 1. Geographical distribution of the 13 observation stations in Tianjin

E 1. KX 13 MRS

3. LR MITR
3.1. W RN

SEIEIE G i EoR(anE 2(a)), 1986~2017 4F, KT AR 11.91°C~13.85C, &MHHEEH A
PRy, T XY . 1T X AEIE 30 AR H AR A B IR ZR U X (20 ) i HE 0.78°C~1.12°C, 3411H 0.96°C,
Wik 2GS ROy, XTI R M RING, HAE A 0.18°C I 0.90°C.

TEARRTRRI RS ST, REHXEEEREET &, EiE 60 F£RE 1(1961~2017 &), LAKEET
XAHL, R8T 0.248°C~0.587 CHHGMN. HAH X AL X M EEFETFE 280 0.092°C, =
HRZ M 0.119°C, X S W H R EEHB X TR FE ISR, BR 1 52 K IX SR A BRAZ IR I §E0R, 0T 4 DL B B 2 1T
SR TR AR, AN FEIN, R RETT SR B O AR, T R X IR e A SR

T 60 £F R Hiy X/ I 186 2 1 e 3 PR S5 R (1 2(b)) , R T s X 3 #a 35 R kT b, TR X
REN KHE. R A —RIR R, WA RS L, X EFIEAT, RET R A T
WA SR B VIROG, b AR R, R D S B ol B SR FE DMK — 2P s, JEREE R, HE
FERERIZR I HB, TR BRI O R I By 2t o T3 T R B RO (0 772 A, — T THIE B 2R 5 m
A PR ZE T AT R ) — AR T X ER O 2 TE R — D SR A o, V5 YRR AE T XKIR A
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Figure 2. Average (a) and trend (b) change of temperature in Tianjin covering 1986-2017 and 1961-2017 respectively
2. RIEMXSEFEE ) (1986~2017 F)FAFEALEL(b) (1961~2017 £F)
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Figure 3. Average (a) and trend (b) change of temperature greater than 35°C in Tianjin covering 1986-2017 and 1961-2017 re-

spectively
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Figure 4. Average (a) and trend (b) change of diurnal temperature range in Tianjin covering 1986-2017 and 1961-2017 re-
spectively
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Figure 5. Average (a) and trend (b) change of temperature less than 0°C in Tianjin covering 1986-2017 and 1961-2017 re-
spectively
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Table 1. Change of SUHI and the area with SUHI > 3°C in Tianjin covering 2001-2018
F 1A 18 FREMARBERBORASERAEN

G R IR T4 SUHI (C) SUHI > 3 C [\ i #2 (km?)
2001 0.27 580

2005 0.52 865

2010 0.75 1242

2016 0.93 1286

2017 0.77 1295

2018 0.80 1149

MRIPEFR 1 Al 51, R 2001 45, 2005 45, 2010 4. 2016 4E. 2017 41 2018 /N ANANFI I SUHI
5L, B REETTIFSS SUHL 230 H S8 RGN 5 TH A IR R A2 R % B IR AL FiAd . Rid: SUHI H
2001 FE 027 CHIEIE N, F 2016 FikFHKAE 0.93°C, G 2017 A1 2018 ) SUHI /Mg BEER )
A4l BT TR RS (SUHL > 3°C)EFH 2001 4EZ52y 580 km?, 5 % ok 5 i ARS8 m, - 39
2010 EREGRIG T OB, B 1242 km®; J5 4L UERETRGRA BTG T RZEEEK, 2017
IR 1295 km®, 2018 FRRIA S AN XA FEAK, O 1149 km®e XFAELFR B T R H 2001 4
T U6 B8 A5 AR T B R 5K S O T A B O I O e, T AU R A BV AR T R R S, M
2017 £ 242 2018 AE R BV IGKINGE, FFHIHH M IE R H .

AN, MXIRG KA 6), T 18 FREN X SUHI — B ARFFf5®, 5T SUHI A 4.85°C, 2001
SRR 2016 HEARFFERKAE IS, 11 2017 FFEZ A 3.85°C, 2018 & 3 A Frig s  XF F PRIk VU X (R IX |
AR X . PR X AR X)2001 44 2010 4EA SUHI ALK (s, M5 H 2016 FERFFFRIT6GE
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Figure 6. Change of Surface Urban Heat Island in Tianjin and outskirts covering 2001-2018
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Figure 7. Change of Surface Urban Heat Island in Tianjin covering 2001-2018
7. REHIX 2001~2018 Fith TR ZEE

3.2. WHRRMNT RN

AEX B S i h o (] 8), REETHIX 2B ST 52408, 1986~2017 4RI 30 4FMIHIME K
LI I XK 4%~5%, FMH 4.8%. 1961~2017 fFit 60 2B TR, HE 10 F % 2%, AF
ABRAEAL ARG (FIHE), T IXAHRHREE A EHEAS 60 AR 62.4% T BF 223 20 4£(2000~2017 4F)H 54.6%.
(B IEA S REMXHRE N PR BRI X, s AR XR M B ta 60 AR 67.1% FREEIL 20 4FH)
58.7%, HAF 10 F TR 2.1%. 5T E BN A 2 M 5, W SEsER, T #8808 A i #4 B R
X N TS TUNER, LARCE 2 ks %, RN By, AR S R s = R,
TERATH R RITA, BET RO L AR, FKE SRR, X RN DI b, AMEZR TR
T, FRZ N . I RET X 1986~2017 XA AR BEAT 0115 9), RE T X B K A2 PR, 1T
FH K oA B A A (] 10), R IX DA K A P AL 5 [ e ) L R AR R AL T P . RN, BARAC
ZEP L RERATES, T XA AR, FRKEA R AR, TR R (X dER) KA AR e =X
FERRKEZ 12 mm, N SFHEEREE TR,

3.3. WiER R

BEAE IR TAL AR R, AN, IREMFEEY AWM, BENEFEt RIR K, NI FT
FEAE R R AR FE AW G Fe i =R, ERARER, KEMAE, AT #, REFRTSSHE
WEMSE, FAWMTHE. B SRM/NETHEEZ, R WmvER SN o FIEKH X
1961~1990 A 65 JE BESE N 25% [17], RABE WPk 1 km/10a, S KF3538 0 0.024/10a,
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Figure 8. Average (a) and trend (b) change of relative humidity in Tianjin covering 1986-2017 and 1961-2017 respectively
8. RIEMXEXHEE FIME () (1986~2017 F)FAFEF LT (D) (1961~2017 4F)

Figure 9. Distribution of wind direction frequency in Tianjin covering 1986-2017

9. KEHXXESNZED(1986~2017 £F)
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Figure 10. Average (a) and date (b) of precipitation in Tianjin covering 1986-2017
10. R3EMXF L 15EKE (a)FIFEK B#(>0.1 mm) (b) (1986~2017 4F)

AKPBE L R FR AL T IR I NAE S I R, BefE WK 21 5t B BRI 19 B AR i 5
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Figure 11. Variation of visible at urban and rural covering 1980-2017

B 11, KEHX T XFIEXEEE ILE AT 535 (1980~2017 5F)

IR L e WS KSR G I 0, A PH R 8 2 S e e 7 RS LV G B O, 6 UL A2
—FRREROIIN ,  TE TR A K [R) 7 81 (R S sl A e, R X A KB R 5 4 (0 4 S A, R
AHIVETE, 8T E K, R T I 60 5 58 4 I M HUOK FHAR S Bk, B 1961~2017 FE RIS o
12), R G T ML T A P 4% A 2 0 L R Bk 3, I 104.55 MI-m /10a. LR EEAR S, Hi%E
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Figure 12. Variation of solar radiation in xiqing covering 1961-2017

12. REFSKIAEHINTLIEFE(1961~2017 £F)
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Figure 13. Variation of fog in Tianjin covering 1961-2017
E 13. REZHMTHEE(1961~2017 £)
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Figure 14. Variation of wind speed in city covering 1961-2017
B 14. RIEHXEHRET LT (1961~2017 £F)
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Figure 15. Trend change of wind speed in Tianjin covering 1961-2017
15. KX FHRIREETE(1961~2017 F)

4. TELP

1) REETEEAABEG TG, — M T X, — M7, WX ARRE PR X (A &
H0.78°C~1.12°C, 15 0.96°C, i EI I A0, AT IR AERDOE, HAE S 3 EH 0.18°C
1 0.90°C, FBIRSETFIE, BATETTFH) SUHL 2 30 Se s 8 0 5 T 46 (543~ A2 75 % B A 1 A8 4k,
B, I LA R T DX IR DO X — R A J, 4 By T AR 25 4

2) REIX EII RTS8, HRA AL MY XK 4%~5%. TEIT 60 4, I X ARXIRRE 2 30
WISy, A 10 BT 2%.

3) R TV S RO B S, T XA L B R (A, 1980~2017 4E 5T A0HI 252 2 km. 7E 1980~2003
M, T IX AR LS RILEH S T RS, 75 2003 )5, BEAE A TR IR E A E AL, 17X AR LA i
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4) KEWXZEH—HZ FRFI&EHE, 1T 60 FR VA 10 Fid 1.78 K, FFHHEth /TN
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5) I X RE R R RS, M 20 AT 60 EACHY 2.86 mes ' R EFIL 20 4EH 1.60 m's,
RGH N T 44%.
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