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Sea-land climate differences and ocean building climate partition situation in our country
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Abstract; As active promotion of the construction of 3 million square kilometers ocean territory in China, the design
of ultra-low-energy buildings in ocean areas has attracted more and more researchers’ attention. To investigate the
scientific accuracy of climate partition in ocean areas, the article firstly analyzed the climatic characteristics in ocean
areas from two different angles—climate comparisons between sea and land, as well as among different sea regions,
and then determined the climate partition of inland cities and island counties (or ocean island-reefs) according to
current climate zoning standards. The results presented the wide differences between sea and land, which were
reflected in the aspects of CDD26, daily temperature range and wind speed. The diversities for CDD26, annual
temperature range and solar radiation vary in different sea regions. Additionally, building climate partition standard
performed by our countries now is inapplicable for ocean areas. Therefore, it’ s necessary to establish building climate
partition for ocean areas which is distinguished from the inland areas, and the south sea region is more complex than
north or east sea regions. This study can prompt ocean areas to form scientific climate partition, and lay a theoretical
foundation for the indoor thermal comfort research and the design of ultra-low-energy buildings in ocean areas.
Keywords : ocean building climate partition; sea-land climate differences; CDD26; daily temperature range; wind
speed ; inapplicability for standard
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Fig.1 Latitude, longitude and location relationship of all sea-
land comparison group cities
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Fig.2 Variation curve of daily mean temperature
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Fig.3  Frequency distribution histogram of daily mean temperature
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Fig.4 Daily temperature range throughout the year
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Fig.5 Variation curve of monthly mean temperature throughout the year
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Fig.6  Total solar radiation energy monthly in horizontal direction throughout the year
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Fig.8 CDD26 of all sea-land comparison group cities
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Fig.7 Wind rose diagram throughout the year
o B FO A 5 L 5 o P B S A 3, R
700 —=—EE Pk A 2L T it b DX P VAR 1R B R 23 SR AT BT AN ], 7K
= 600} TR P S5 R A 25 AN R 17T e v Vg 3l 2 B 15 AR
=5 b ) R ELAL T+ R (AR 8y A e
A + ) \ —] N VSR 3
. T M B 2 G P 7L, RIS P i 7
= 2 wl EHES MK TR FHAR ST BEHEF T X L, & Bk 21k
ol eiE o KT AR AR LR T, SO B
oL BRI BB MG 2 45 R 1, 5 45 8 o7 R R
1 2 3 4 — vy
2 ERT A j: YR} YR Q £ A BE 7 A
SRSk X PR SR %) B 2 DX 2% L R Vi T el 25 B 1 B AR R A

S5, RV DR B AR ST X0 B S A0 3 T RE S 3R
FERISEN B LI X AR IX B 2 2%
x1 BHENLCAEREGITER

142 ARHE Tab.1 Statistical result of annual temperature range
AR AT RS BRI BRI 4 i %
P20 A LT TT 2675 A S AR 1A 5 PG ERORC RO
LA HO A A2 5 L LT LA v 200 REHE 255 ALty
FALAEIC AR 19875 B 15 HP I P R T 4 e
B A AT S L2 (LI T F X A T
WAL AEREZE/ N T B 2 VKT Soey e PRCTI0 20T EBE T
T, 2 B E M, LI X R X A 5 B 5 0 i 106 FEE e ARt
R 37 DAY B T (A 5 25 25 RO W36 1T g 18 6 e H wo  KBE W7 S
HiL X 5 A i s X 4R 55 2% 2 57 B 3, WA R Vi I 140 Sl 6.1 g
X 15 A i L X, B AR5 22 AEAE S 7 X 25 5, oM 4.0 IR 63 R
1.4.3  KFH4ES )M 14.0 [0y 6.1 HEIEIX
JoH 14.0 TR 71 R X

X AUIFIX AR By B 2RI X B3 K it X




5 2 3

BG4 - P I il M 22 S P B Tl 0 DX AR - 197 -

2 A AAE KX IR

H AT, SR A DRI 0 bR o A
(CRFAMEIXRIBRHE) (GB 50178—93) 177 rh iy g 35
AR S RS T AR 1E) (GB 50176—
2016) " ST T T4 X

(EHAE X IR E) (GB 50178—93) 17 LR
E 1 APARIR T A FYAGR T TSR X
REEAR IR, DAERE K& AEHFHRE <5 C
=25 CHYRECHHBIFER B4 ER 58 7 4—
ZRIX,Bp T I 0.1V .V VI VIT [X.

C RESIA TRIHIIE)Y (GB 50176—2016)
MRS T AR H 2, SR 28 SR BE A S0 DX R
EERIE DL BAESA H (B0 1 A ) FshH (B 7 H)
SRR 4K T E A bR, BAE IR <5 CA
=25 C W FBNE N BB AR 2 [ R 4y ge 98
B HIVS HINR SORAHBIX. 5 >—2IX.

TEGETHARAS T 4 % Lo 28 v P ek vl B 5 L 1
SGUIE SRR L, 7 A% 192 R S0 X )
ST X I — R X K S B % 45 33 i %o L
SHIRTITHEATRI Y, 36 2 45 T 451 Bl b IX B S 5 4
S8 SRS X I R .

F2 BEMMEAHTISKBESHRSESXAR
Tab.2  Meteorological characteristic parameters and climate partition belonging of all sea-land comparison group areas
SGHIESHL B X &I ST IX
1l
o } HDD18/  CDD26/ o o
HhIX t,/°C t,/C des  doos HE FEIER H& FEIE bR
(C-d) (C-d
WM -04 266 56 65 2211 160 I(%E¥) -10<1,<0; 18 <1, <28 EB -10 <1, <0
KEBE 1.0 245 77 34 2 570 20 V(iRF) 0<t,<13; 18 <1,<25 R 0<i,<13; 18 <7,<25
T 9.1 290 6 92 1117 115 NI EMEE) 0<1,<10; 25 <1, <30  HHME® 0<1,<10; 25 <1, <30
EHE 62 280 24 70 1326 93 HI(EHMAER) 0<i,<10; 25 <1, <30 EHHX¥E 0<1,<10; 25 <1,<30
JTM 149 289 0 178 373 313 IV(EHABE)  1,>10; 25 <1, <29 B 1,>10; 25 <,<29
Kbl 216 292 0 224 2 487 — — — —
ACEME 225 292 0 297 0 782 — — — —

Wt 01 PR 8 7 AEYSIR  d s N HPRIR <SS CRREG daps A B IE =25 CHREG HDD18 R & H 4L

CDD26 = P FA.

HT & 2 WIHT, ™ A e A AR A X R B A
T KA R R 43, AL X I AR K 5 B TR
FHB X, T 5F R 208 T 908 H X 5 7RI X VT R 34
AR TEHRLR X, 5RMN A& X8 —20 5
X AR kB TR & T P FR 2 X 07 3 v (9 AT
AT — AN DX T M AR T 5 A i X

T3 A, AR b DX A Y RE BT AR M)
(JGJ 75—2012) "™ i 5 B # A 0% b X F5 o [ AL 26
27° LI IRE 97° LI AR X4, L ARMER &, B i X
IR & KB )R T H AR b IX.

g5, v DR b X U 5 B (SO S )
R 5 H AT I A5 53 XA e an S AL«

1) 5 [R) 26 J3 8 AH 30 23 B P9 J Bk T =0 4 XA
JE AR

2) 557 25 B i AH 3T 26 B oA i 3 T A 4 XA
JEAN 5

3)ANJE T A XK B SRR T 4 X
HEfu] — AN X

3 HAEAIKRERX ML EYE

e 5 A 20 0 il A 0 L
AR Y 0 22 SR, RS TPl 2
B 55 P B AL S T R R L1 R
1, R B 0 S0 53 X 7 0 L 4 4 1

5T BE TR TSR M A DT CAE B (AT 2.

VSl A SR A A DX K TR e oy A M 22 S
Mok E , v IV 1 i DX e SR o0 O B A, LA T
SRS AR AN FH T PR b X, R, A b
BT SR SAG3 IX T 125, e v v i 48 DX A A 7
A DX ], feft Vi Sl A ARG L T M RS

T34 I AS [ DX A E T I, R i
DX (14 & A b DX 55 JFC X6 7 P el b DX %) 25 R B H K
CDD26 2 {H M AF 5 25 25 H e K T bl X AR IX
UEA B il X R BH 4 5 8 2 AR A0 26 13 67 8 1 AN T
X RN T PR BE M RBFE IS B[R] 5% . [ 8, g VA
DX 358 5% i 5 ECE 1 PN B bk ol ) 2 S M R b g
X AR VR IX A7 5 B 55 T 7 PR Bl B T 114 25 Sk
I, 785 SR PR X S5 X R |, g i X AR ] BE
SA BTG X AR X, TG X AR 1 X 8
RN E R

4 %2 @

S Ao [7) 45 T iy AT E B A (] g DX 7 o
GRS LB AR A E 3 B 1 P B RS AR, IF
AR I R BRA T S DXCARHERA S T AT Rl X L
2 v AT 3l TR B T £ B (i S R ) Y A R A
OrIXIAE RO, AR A R 25

1) WS Rl U 22 S R, e Sk 2



- 198 - BRI

RPN N

%50 %

PRELAE — 25 A BE H %0 CDD26 Z5{H K, 5 B (i
BEERE ) B H 825/ BOAHR.

2) MR 2SI BE H L CDD26 AF 85 25 K A BH 4 5t
() 22 5 1 B A ) 9 DX S el g B 2 0 B H B
CDD26 2 541, TP X AS [R) V3 DX 575 REFE 119 52
FEANE R AT AL X R IX, 4 0 R &
IR, EE i X P Bl DX A A 2 2 S W
AN FRSTRE N 22 5 T2 B pg 1 I3 i b DX T
A 1) 43 JE A7

3) Fh A kS AR A X R BRUIR B A By A 25 5
PEAHT TR, Hh R XA A AR A o IX A B A
PRAT RS A3 X AR EANTE FH TP X

4) AT BT X T 1 IX AT A AR A X R il
24 b 3 SR 5 S L LE M P RS N, LI S AR A A
DX RS, i T DX A AR X AR i X B R 4R %,

IZMIFFE X T [ VA b DX B A HL A B 2R B 1Y)
B XA B A #ES T, T ) Sk 7 i IX
B BEAE EE LAY T T 9T 26 B A

5% ik

[1] UN, New York (USA) Eng. K& EHEALIM]. JLat i
A, 1992.

UN, New York (USA)Eng. United nations convention on the law of
the sea[ M]. Beijing: China Ocean Press, 1992.

(2] A, mofdt, XKEH. o B 7l A Ji 5 1 v BT URUR 1 56
BRFEEWEE[ 1], I EE4TF, 2016, 6(5) :19-25. DOI: 10.19426/].
cnki.cn12-1424/p.2016.05.003.

SHENG Nan, GAO Jian, LIU Yiyang. Incidence research between
marine industry and resource factors in China[J]. Marine Economy,
2016, 6(5) :19-25. DOI: 10.19426/j.cnki.cn12~1424/p.2016.05.003.

[3] fk—T%, R, 20l W R 5 g s v 1o] 1 RO 1t Ak ik

BHABCR AL T]. MR Tolk K224k, 2015, 47(2) :37-41.
DOI: 10.11918/].issn.0367-6234.2015.02.007.
ZHANG Yifei, ZHAO Tianyu, LI Guanghao. Energy conservation
optimization for shape of southern window of residential buildings in
Harbin[ J]. Journal of Harbin Institute of Technology, 2015, 47
(2):37-41. DOI: 10.11918/j.issn.0367-6234.2015.02.007.

[4] LONG E. Are the energy efficient rates (RVRs) approximate in
different climatic locations for the same building with the same
reform[ J]. Building & Environment, 2005, 40 (4):557 - 562.
DOI; 10.1016/j.buildenv.2004.06.015.

[5] ®Srde, 27, E40. T M XTI A B SN FE 3 45 4 i 4 T 0

RESWREA M J]. E IR, 2008, 24(4):49-53. DOI: 10.
3969/j.issn.1002-8528.2008.04.011.
ZHAO Lihua, LI Ning, WANG Zhao. Analysis on thermal
characteristics and energy efficiency of building exterior envelope in
office buildings in Guangzhou[ J]. Building Science, 2008, 24(4) .
49-53. DOI; 10.3969/j.issn.1002~8528.2008.04.011.

[6] 3kI0, ZREbil. JUANTY BERGIE X B A48 i I A1 SUREAE Y

HURMESMT ()], 238 2598, 2008, 38(7):10-14. DOL; 10.

3969/j.issn.1002~-8501.2008.07.003.

ZHANG Xu, LI Kuishan. Sensitivity analysis of energy consumption

for residential buildings in hot summer and cold winter zone [ J].

Heating Ventilating & Air Conditioning, 2008, 38 (7). 10— 14.

DOI; 10.3969/j.issn.1002~-8501.2008.07.003.

ERR, PG, BT A R B I 38 X I A SR

BERSEIRWITEL 1], MRS Tl K254z, 2006, 38(12) :2084-

2088. DOI: 10.3321/j.issn:0367-6234.2006.12.016.

WANG Zhaojun, SUN Xiaoli, ZHAO Jianing, et al. Experimental

—
=
[

study on night ventilation to improve thermal environment in office
rooms[ J ]. Journal of Harbin Institute of Technology, 2006, 38
(12) :2084-2088. DOI; 10.3321/j.issn:0367-6234.2006.12.016.

[8] DENG S, DALIBARD A, MARTIN M, et al. Energy supply
concepts for zero energy residential buildings in humid and dry
climate[ J]. Energy Conversion & Management, 2011, 52(6) :2455
—2460. DOI: 10.1016/j.enconman.2010.12.054.

[9] EVOLA G, MARGANI G, MARLETTA L. Cost-effective design
solutions for low-rise residential Net ZEBs in Mediterranean climate
[J]. Energy & Buildings, 2014, 68(1):7-18. DOI; 10.1016/j.
enbuild.2013.09.026.

(107280, 3R 45, BRAE AR, 46 0 At X BB AT 11 2 d HUTT R H AR

WFFELT ] W 2K 18 Toll K 2% 2 4, 2003, 35 (11) 1 1320 - 1322.
DOI: 10.3321/j.issn:0367-6234.2003.11.012.
JI Xiang, ZHANG Baojun, CHEN Zhidong, et al. Reconstruction of
existing dwellings in Northern Jiangsu for energy-saving[ J|. Journal
of Harbin Institute of Technology, 2003, 35 ( 11). 1320 - 1322.
DOI: 10.3321/j.issn:0367-6234.2003.11.012.

[11]5KkEFe. FUaf ARSI WP I IR R A B 58 [ D] JE R TR
K2, 2009.

ZHANG Huiling. Research on time-division of building energy efficiency
climate adaptation[ D]. Chongging: Chongqing University, 2009.

[12] PR, KRS, B, SCTvb 5 B M 43 X i 0t

[J]. BBi@ =514, 2008, 38(2):44—47. DOI; 10.3969/]. issn.
1002-8501.2008.02.009.
FU Xiangzhao, ZHANG Huiling, HUANG Guangde. Discussion of
climatic regions of building energy efficiency in China[ J]. Heating
Ventilating & Air Conditioning, 2008, 38 (2):44-47. DOI. 10.
3969/j.issn.1002~-8501.2008.02.009.

[13]5kMDE, X, ki, 45, iR B2 T K 5 555 91 0F

FE[J]. PRI, 2008, 30(1):18-24. DOT; 10.3321/j.issn;
1007-7588.2008.01.003.
ZHANG Yaoguang, LIU Huan, ZHANG Yan, et al. Assessing
economic growth and comprehensive strength of China’ s island
counties| J |. Resources Science, 2008, 30(1):18-24.DOI; 10.
3321/j.issn: 1007-7588.2008.01.003.

[ 14]3KN5 )5, HUANG Joe. H I 50 AR HE X B R [ M. bt
HURE Tl tH A, 2004,

ZHANG Qingyuan, HUANG Joe. Standard meteorological database
for building in China [ M]. Beijing; China Machine Press, 2004.

[15] P ESLRHRLE R P ORRFORE. PEEFRINE T
MARGHEAREM]. dbat. b RS T 1 R, 2005.
Meteorological Office of the Meteorological Information Center in the
China Meteorological Bureau. Special meteorological data for
building thermal environment analysis in China[ M ]. Beijing: China
Architecture & Building Press, 2005.

[16] i N RILHE (57 FIIl & dE B8, 3 iR R S Hhrifke
JGI/T 346—2014[ ST. dbat, o EIHEAA Tolk h iitst, 2014,
Ministry of Housing and Urban-Rural Development of the People’ s
Republic of China. Standard for weather data of building energy
efficiency; JGJ/T 346—2014[ S]. Beijing: China Architecture &
Building Press, 2014.

[17]p E AR E T BE. HES AR X RIbRE . GB 50178—93[S].
e I R, 1993,

China Academy of Building Research. Standard of climatic
regionalization for architecture; GB 50178—93[ S]. Beijing; China
Planning Press, 1993.

(18] SR B s Be. B SR TR GB 50176—
2016[ S]. Jbt . i EEE R Tl e, 2016.

China Academy of Building Research. Thermal design code for civil
building: GB 50176—2016 [ S ]. Beijing: China Architecture &
Building Press, 2016.

[19] P @R T B, B HA A b X A 019 RE B Aot

JGJ 75—2012[ ST. bt i EEAA Tolk th ittt , 2012.
China Academy of Building Research. Design standard for energy
efficiency of residential buildings in hot summer and warm winter
zone: JGJ 75—2012[ S]. Beijing: China Architecture & Building
Press, 2012. (mEE x| )



