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Agroclimatic Zone and Characters of the Area
Subject to Climatic Disaster in Korea

Don Hyang Choi and Seong Ho Yun

ABSTRACT

Agroclimate should be analyzed and evaluated accurately to make better use of available chimatic
resources for the establishment of optimum cropping systems. Introducing of appropriate cultivars and
their cultivation techniques into classified agroclimatic zone could contribute to the stability and costs of
crop production,

To classify the agroclimatic zones, such climatic factors as temperature, precipitation, sunshine,
humidity and wind were considered as major influencing factors on the crop growth and yield. For the
classification of rice agroclimatic zones, precipitaion and drought index during transplanting time, the
first occurrence of effective growth temperature (above 15C) and its duration, the probability of low
temperature occurre~~e, variation in temperature and sunshine hours, and climatic productivity index
were used in the analysis.

The agroclimatic zones for rice crop were classified into 19 zones as follows; (1) Taebaek Alpine
Zone, (2) Taebaek Semi-Alpine Zone, (3) Sobaek Mountainous Zone, (4) Noryeong Sobaek Mountainous
Zone, (5) Yeongnam Inland Mountainous Zone, (6) Northern Central Inland Zone, (7) Central Inland
Zone, (8) Western Soebaek Inland Zone, (9) Noryeong Eastern and Western Inland Zone, (10) Honam
Inland Zone, (11) Yeongnam Basin Zone, (12) Yeongnam Inland Zone, (13) Western Central Plain Zone,
(14) Southern Charyeong Plain Zone, (15) South Western Coastal Zone, (16) Southern Coastal Zone, (17)
Northern Eastern Coastal Zone, (18) Central Eastern Coastal Zone, and (19) South Eastern Coastal
Zone.

The classification of agroclimatic zones for cropping systems was based on the rice agroclimatic zones
considering zonal climatic factors for both summer and winter crops and traditional cropping systems.
The 9 agroclimatic zones were identified for cropping systems as follows; (1) Alpine Zone, (II)
Mountainous Zone, (IlI) Central Northern Inland Zone, (IV) Central Northern West Coastal Zone, (V)
Cental Southern West Coastal Zone, (VI) Gyeongbuk Inland Zone, (V) Southern Inland Zone, (VII)
Southern Coastal Zone, and (IX) Eastern Coastal Zone.

The agroclimatic zonal characteristics of climatic disasters under rice cultivation were identified ;| as
frequent drought zones of (11) Yeongnam Basin Zone, (17) North Eastern Coastal Zone with the
frequency of low temperature occurrence below 13°C at root setting stage above 9.19%, and (2) Taebaek
Semi-Alpine Zone with cold injury during reproductive stages, as the thphoon and intensive precipitation
zones of (10) Honam Inland Zone, (15) Southern West Coastal Zone, (16) Southern Coastal Zone with

more than 4 times of damage in a year and with typhoon path and heavy precipitation intensity
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concerned. Especially the three east coastal zones,

(17, (18), and (19), were subjected to wind and

flood damages 2 to 3 times a year as well as subjected to drought and cold temperature injury.
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Fig. 1. Isothermalline of yearly normal mean air
temperature in Korea
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. Distribution of the date of summer day

begining (above 25C of maximum air
temperature) in Korea
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Fig. 3. Distribution of the last dates of summer

day temperature, above 25°C maximum
air temperature in Korea
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Fig. 4. Distribution of consecutive winter days,
below 0°C of minimum air temperature in
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Fig. 5. losothermalline of the extreme minimum
air temperature in January in Korea
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Table 1. Regional monthly normal solar radiation (MJ m~2 day™") in Korea

Month Suwon Seoul Chun- Kang- K\afang‘ Daegu Busan
cheon reung ju
Jan, 8.31 7.47 7.01 6.84 8.61 8.59 11.09
Feb, 10.58 9.56 7.72 8.84 10.48 10.62 12.85
Mar. 13.36 12.66 12.21 10.44 13.99 13.23 15.86
Apr, 15.28 14.31 14.47 12.28 13.81 12.95 18.01
May. 16.90 15.86 16.94 13.72 18.10 18.20 19.13
Jun, 14.68 14.48 16.89 11.14 14.89 16.24 15.47
Jul, 12.61 11.63 14.02 10.58 12.55 12.87 15.11
Aug. 12.57 12.33 13.16 10.07 13.95 12.61 15.89
Sep. 11.94 12.00 11.89 9.1 11.37 10.42 12.51
Oct. 10.90 10.93 10.48 8.58 ©12.30 11.75 13.51
Nov. 8.15 7.57 7.22 6.70 7.63 8.85 9.65
Dec 6.85 6.12 6.15 6.14 6.69 8.20 9.71
Mean 11.84 11.24 11.51 9.53 12.07 12.04 14.07
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Fig. 6. Annual distribution of normal rate of
sunshine duration{9%)
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Fig. 12. Distribution of crop period in Korea
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Table 2. Regional warmth index in the world

Region Warmth index
Seoul 97.5
Tokyo 81.4
Beijing 108.6
Taipei 200.7
Hochiminh 269.9
Manila 256.1
Verhojansk 27.1
Bergen 38.2
Sydney 150.1
New York 244.3
Honolulu 227.6
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Table 3. Regional biological and vegetative period

in Korea
Region Biological period Vegetative period
day
Kangreung 217 260
Seoul 199 249
Inchon 210 248
Ulreungdo 217 266
Chupunryong 197 251
Pohang 229 281
Daegu 210 259
Jeonju 207 258
Ulsan 223 2717
Kwangju 202 262
Busan 247 287
Mogpo 237 275
Yosu 246 288
Jeju 262 333
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Fig. 17. Distribution of minimum air temperature
in January
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Table 5. Climatic characters of the agroclimatic zones for cropping system in Korea

Agroclimatic zone Ffrrzzb Crop period{above 15%C) Amngggl pre%irg}g:tlion tel\;ln%a?n
days Day Degrzeg)days te(?gx)) ) (mm) <%t)er
1. Alpine 139 130 1734 8.7 1115 -2.3
II. Mountainous 162 146 3028 10.7 1190 -0.4
M e tand 182 148 3156 10.6 1210 0.7
N West Cosstal 185 151 3267 11.1 1288 0.1
V. Gentral Southern 199 156 3342 11.9 1225 1.4
V1. Gyeongbuk 190 160 3404 12.2 1055 1.4
Vil Southern 1% 160 3519 12.7 1419 4.3
Wil Southern 241 176 3728 13.5 1384 4.3
IX. Eastern 228 163 3380 12.1 1240 2.9
wE, BRE, WRE Soldt vty R&EE A
HetEA FEKES 7t 2E FBE 2 5fE

1. f2lual ife REN FRKE
AT SRERB ) FEs] Ug==x £3 6
B #aE 2323 FE o) wdsbd FikgERe A
F2171 St AR A9 APHE BR
B Agoe] osld oA FHAE Aulelole] HEER
o] 43 g Fo] HKEHROET HES A
EIL ASsE el olelat WAL A5 AHwaA
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ZlE e (g 22).
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Fig. 22, Airmasses to effect Korean ceimate
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J20
_
Type of Freguency (1904-83)
typhoon
path June July August September October Total
I 2 6 13 6 1 28
11 2 19 27 6 1 55
I 4 16 25 20 1 66
v 3 12 16 27 2 60
\' -~ 15 7 2 - 24
Abnormal — 4 6 2 - 13
Total 11 72 94 63 5 246

Fig. 23. Types of typhoon path and its frequency
in Korean peninsula
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Table 6. Regional Frequency of drought in rice transplanting time and during summer season

Region Year Drought in rice Summer drought
transplanting time (below 100mm of monthly rainfall)
(above 6 in drought index)® July August
Suweon 1908-83 1965, 68, 22, 66, 1924, 39, 43, 77, 60, 13,
83, 49, 76, 62, 49, 11.
72,28, 81, 82.
27 years 9 years
Freq. (%) 36.5 0.0 13.5
Kangreung 1912-83 1952, 42, 68, 22, 1961, 82, 42, 1949, 73, 65,
29, 43, 65, 72 77,17, 81, 46, 24, 48,
58, 70, 82 73. 17,67, 39.
34 years 17 years 9 years
Freq. (%) 48.6 24.3 12.9
Gwangju 1940-83 1955, 68, 44, 82 1968, 77, 42, 1967, 43, 83,
83, 42, 51, 65, 52, 51, 50, 53, 50
43,67, 49, 62. 46, 76.
12 years 8 years 5 years
Freq. (%) 27.3 18.2 11.4
Daegu 1908-83 1939, 82, 68, 52 1546, 39, 15 1964, 60, 50,
65, 62, 20, 22, 76, 38, 32, 28, 35, 23,
55,27, 43, 44. 42,29, 28. 07,12, 13.
35 years
Freq. (%) 18.2 27.2

@ 2T/R, T is accumalated temperature (‘C) and R is rain-fall(mm)
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East sea type

-2.0

August 3, 1980

1095
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August 18, 1972

South sea type

September 14, 1976

24. Characters of cool summer damage types for crops in Korea
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Table 7. Distribution of agroclimatic zones for rice crop in drought

Drought index (SE/R)

Above 1.4 1.2-1.3 1.0-1.1 Below .9
11. Yeongnam Basin 2. Taebaek Semi Alpine . Sobaek Mountainous 1. Taebaek Alpine
17. Northern East Coastal 5. Yeongnam Inland . Northern Central Inland 4. Noryeong Sobaek

Mountainous
Southern East Coastal

18. Central East Coastal
19.

3

6

7. Central Inland Mountainous
8

9

. Western Sobaek Inland 10. Honam Inland
. Noryeong Eastern 14. Southern Charyeong
Western Inland Plain
12. Yeongnam Inland 15. South Western
13. Western Central Plain Coastal
15. South Western
Coastal
16. Southern Ceastal

Table 8. Distribution of agroclimatic zones of low temperature occurance

frequency below 13C for

duration from 15 May to 5 June in rice root setting

Frequency (%)
Above 9.1 6.1-9.0 2.1-6.0 Below 2.0
1. Taebaek Alpine 2. Taebaek Semi 5. Yeongnam Inland 10. Hanam Inland
17. North Eastern Alpine Mountainous
Coastal 3. Sobaek Mountainous 6. Northern Central Inland 12. Yeongnam Inland
4. Noryeong Sobaek 7. Central Inland 15. South Western Coastal
Mountainous 8. Western Sobaek Inland 16. Southern Coastal
18. Central Eastern Coastal 9. Noryeong Eastern &
Western Inland
11. Yeongnam Basin
13. Western Central Inland
14. Southern Charyeong Plain
19. South Eastern Coastal
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Table 9. Distribution of agroclimatic zones for rice classified by mean temperature for three months,

July, August, and September

Mean air temperature from July to September{C)

21.0 21.1-22.0 22.1-23.0 Above 23.1
1. Taebaek Alpine 3. Sobaek Mountainous 4. Noryeong Sobaek 9. Noryeong Eastern &
Mountainous Western Inland
2. Taebaek Semi Alpine 18. Central Eastern 5. Yeongnam Inland 10. Honam Inland
Coastal Mountainous
17. North Eastern Coastal 6. Northen Central Inland  11. Yeongnam Basin
7. Central Inland 12. Yeongnam Inland
8. Western Sobaek Inland 14, Southern Chareong Plain
13. Western Central Plain 15. South Western Coastal
19. South Eastern Coastal 16. Southern Coastal

Table 10. Frequency of wind and flood damage in agroclimatic zones for rice crop

Frequency in 2-year

More than § 5-7 2-4 Less than 1
10, Honam Inland 17. North Eastern Coastal 5. Yeongnam Inland 1. Taebaek Alpine
Mountainous
15, South Western Coastal 18. Central Eastern Coastal 11. Yeongnam Basin 2. Taebaek Semi Alpine
16. Southern Coastal 19. South Eastern Coastal 12. Yeongnam Inland 3. Sobaek Mountainous
13. Western Central 4. Noryeong Sobaek
Plain Moun tainous
14. Southern Charyeong . Northern Central Inland
Plain . Central Inland

. Western Sobaek Inland
. Noryeong Eastern &

© 0 ~3 O

Western Inland

1. Taebaek Alpine 2, Taebaek Semi-Alpine

st

e A

Fig. 25. Cool summer damage occured agro-
climatic zones for rice crop in late July
of 1988
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Analysis of local climatic disasters
(Climatical and Agronomical)

Considering local climatic
factors, topography, etc.

l Counterplan I

rPermanent Countermeasure]

l Prevent a disaster from occurringJ

T

Choice suitable crop and its cultivar,
and cultural practices
T
— |
First aid
countermeasure

| |
3

lTo get a variety’s potential yield |

rPost—countermeasurew

| Establishment of crop stabiity ]

Fig. 26. Procedure the countermeasure of climatic
disaster
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