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A Study on the Classification Criteria of Climatic Zones in Korean Building Code
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Abstract Climatic zone in building code is an administrative district classification reflecting regional climatic characteristics.
Use of Degree-Days is a fundamental method that can be used in various building design codes, analysis of building energy
performance, and establishment of minimum thermal transmittance of building envelopes. Many foreign countries, such as
the USA, the EU, Australia, Italy, India, China, etc., have already adapted climatic zone classification with degree-days,
precipitation or amount of water vapor based on the characteristics of their own country’s climate. In Korea, however, the
minimum requirements for regional thermal transmittance are classified separately for the Jungbu area, Nambu area and Jeju
Island with no definite criterion. In this study, degree-days of 255 Korean cities were used for climatic zone classification.
Outdoor dry-bulb temperature data from the Korea Meteorological Administration for 1981~2010 was used to calculate
degree-days. ArcGIS and the calculated degree-days were utilized to analyze and visualize climatic zone classification. As
a result, depending on the distribution and distinctive differences in degree-days, four climatic zones were derived : 1) Central
area, 2) Mountain area of Gyeonggi and Gangwon provinces, 3) Southern area, and 4) Jeju Island. The climatic zones were
suggested per administrative district for easy public understanding and utilization.

Key words Heating degree-days(‘H* =), Climatic zone(7]$<), Thermal transmittance(& & &), ArcGIS
(ArcGIS), Climatic zone classification(”] 3-& 1)
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Literature review of climatic zone classification
criteria in Korea and foreign countries

(7

Verification of degree-days calculation method ]

<?

Calculation of degree-days using
daily average outdoor dry-bulb temperature

(s

zone classification criteria

(7

Proposing a new climatic zone
classification criteria

(I

[ Comparison with the existing climatic ]

Conclusion ]

Fig. 1 Research process.
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Fig. 2 Current climate zone for Korea.
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Fig. 3 Iso-Degree days lines distribution by heating
degree-days of 255 weather stations.
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Fig. 4 Climatic zone variations with zoning criteria.
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Table 1 Climatic zoning result per various zoning criteria

Classification

Degree-days range

Climatic zone

Representative Cities and Provinces

(C - days)
1,625~2,000 Jeju Island Pusan, Jeju
Mixed of East coast and Gangneung, Jeonbuk, Jeonnam,
2,001~ 3,000
Southern area Chungnam, Gyeongnam, Gyeongbuk
ASHRAE G —- "
3,001~ 4,000 Central area yeonggi, Gangwon(excepting
Gangneung, Sokcho etc)
4,001~4,241 Mountain area of Gangwon provinces Daegwallyeong, Misiryeong
16252525 Southern area, East coast Pusan, Daegu, Jeonnam(excepting
' ' of Gangwon and Jeju Island Boseong), Gyeongnam, Gangneun, Jeju
Three Climatic 2526 3,425 Central area Gyeonggi(excepting Pocheon), Chungbuk,
Zones Chungnam, Gyeongbuk, Geyongnam
Mountain area of Gyeonggi Pocheon, Daegwallyeong, Misiryeong,
3,426 ~4,241 .
and Gangwon provinces Pyeongchang, Jeongseon etc
1,625~2,324 South coast area and Jeju Island Daegu, Pusan, Gwangju,_ Jeonnam,
Gyeongnam, Jeju
Four Climatic 2,325~3,024 Southern area Chungnam, Jeonbuk, Gyeongbuk
Zones i i
3,025~3.724 Central area Sejong, Nothern area of Gyeonggi,
Gangwon, Chungbuk
3,725~4,241 Mountain area of Gangwon provinces Daegwallyeong, Misiryeong
1,625~2,149 Soutern coast area and Jeju Island Pusan, Ulsan, Tongyeong, Wando, Jeju
2150~ 2672 Southern area Daejeon, Daegu, Gwangju, Jeonbuk,
Jeonnam, Gyeongnam
Five Climatic 2,673~3,195 Central area Seoul, Gyeonggi, Chungbuk, Chungnam
Zones Mountain area of Gyeonggi and Taebaek, Jecheon, Danyang, Pocheon,
3,196 ~3,718 . .
Gangwon provinces Yongin, Hanam, Hongcheon
3,719~4,241 Mountain area_ of Gang Daegwallyeong, Misiryeong
won provinces
A fAEE BEXE HolFa glth o] Fig. 30] 9719 - e JFEdo] 2,863C - days> = 2,884°C - days
o8 ERH Adve AeAM gGA =d & 5 e L AER FHAGI A9 FAE AZS =AY oF
Agolt} she Aom BAHUC WAl DES Firvhy
T4 2342C - days® Falehs wel HE7MA] 1 W
4.2 7|1& 7|¥&Enle| vl A7k L} A1E AFE TR FARIE, AFA
ol EEL Hyd ey 1580C - days® HEQ £o
71E 715E 5719 7]15E = AN A 2 e 7]Eqte] Foldhs Bolsal k. of# g
= Fig. 58 #oH, 7|& AGTE 73] HluE XS E35)o] Table 29} 7o) B, A+C, D, E9] 4&2°
Table 29} #t} 2zt 9 A7) %= FEA9Q BE 2R 49 7 =98 oF 500C - dayse] 5 A
A% H WP do] 3,386C - daysE 7|E V| EE ol& Holi &S & T Uk
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o133 500°C - days ) = 5. 28 ¥ FIIAF
A
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Table 2 Suggested new climatic zone with HDD
criteria =3 7|
Classification Criteria
o A+B Jungbu area 2 AF7E /MRS HEFIAE(FHAHN S 1004
Existing e p Nambu area 5500)°] Ao 8=l
climatic zone
E Jeju Island
A Central area References
A Min : 2,670.0C - days
c Max : 3,100.0C - days 1. Lee, K., 2007, Architectural Environmental Science,
(Average : 2,884.7°C - days) third edition, Munundang.
Mountain area of Gyeonggi 2. Tony, D., 2006, Degree-days : theory and application,
and Gangwon provinces The Chartered Institution of Building Services Engi-
B Min : 3,190.0C - days neers(CIBSE).
Max : 4,240.0C - days 3. Christenson, M., Manz, H., and Gyalistras, D., 20086,
This study (Average : 3,386.3C - days) Climate warming impact on degree-days and building
Southern area energy demand in Switzerland, Energy Conversion and
D Min :. 2,150.0‘;C - days Management, Vol. 47, pp. 671-686.
Max : 2,670.0C - days 4. Al-hadhrami, L. M., 2013, Comprehensive review of
(Average : 2,341.57C - days) cooling and heating degree days characteristics over
Jeju Island Kingdom of Saudi Arabia, Renewable and Sustain-
£ Min : 1,385.01C - days able Energy Reviews, Vol. 27, pp. 305-314.
Max - 1,710.0C - days 5. Rosa, M., Bianco, V., Scarpa, F., and Tagliafico, L.,
(Average : 1580.2°C - days) 2014, Heating and cooling building energy demand
evaluation; a simplified model and a modified degree
S FEY A9 dEhd 2AEL 1) & dHFS days approach, Energy, Vol. 128, pp. 217-229.
Yl ool A -] ds A5, 2) sidaEarr A 6. Altan Dombayci, O., 2009, Degree-days maps of Tur-
S 3) @t B ARK] o] 7S A Fl o] &A1y key for various base temperatures, Energy, Vol. 34,
o] A& A5 dMd BT EES = pp. 1807-1812.
Edgk AR o] dasdint Ee AE, QA 7. Kim, S. S,, Cho, S. H., Choi, C. Y., Kim, S. H., and
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