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The impact of climate change on pollen allergy in Korea

Jae-Won Oh

Department of Pediatrics, Hanyang University College of Medicine, Seoul, Korea

Weather may alter the concentrations of pollens which can subsequently influence the occurrence of allergic diseases. Many studies
have demonstrated that greenhouse gases increase pollen concentration. Daily fluctuations in the pollen concentration have to do
with a variety of meteorological factors such as temperature, rainfall and sunshine amount; therefore, it is complicated. At least
more than 10 weather elements that affect the concentration of pollen. Earlier pollination and rising pollen concentrations have
been reported in many countries. Most studies have focused on analysis of their relationships with local meteorological and climatic
factors. Observed pollen data at locations representing a wide range of geographic and climatic conditions should be analyzed sta-
tistically to identify pollination date, pollen season length, and annual mean and peak values of daily concentrations of pollen. The
seasonal and regional variations of pollen have also been changed in South Korea with climate change. There were evaluated sensi-
tization rate to pollen in South Korea since 1997. Sensitization rates for weed and tree pollens are increased in Korean children, es-
pecially with increasing pollen concentration of ragweed and Japanese hop. It has been demonstrated that urbanization correlate
with the increasing pollen allergies. However, the effects of environmental change on allergic diseases have not yet been com-
pletely understood. Recently there have been many epidemiological studies on the relationship between allergic diseases and cli-
mate changes. Previous studies suggest that climate changes interact with and affect pollen allergy, which in turn increases the fre-

quency and severity of allergic disease. (Allergy Asthma Respir Dis 20186 Suppl 1:531-39)
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Table 1. Comparison of peak annual concentration of allergic tree pollen except pine from 6 areas in Korea

Area Date Pollen(n)  Temperature (‘C) Rainfall Area Date Pollen(n) ~ Temperature ('C)  Rainfall
Seoul 1998-05-13 226 16.7 0 Gangneung 1998-05-07 401 208 03
1999-05-05 16 165 0 1999-05-11 125 178 0
2000-03-17 199 75 0 2000-07-02 17 308 0
2001-03-18 796 77 0 2001-05-06 296 167 0
2002-04-22 364 210 0 2002-04-20 376 185 0
2003-04-21 318 132 0 2003-04-20 188 82 55
2004-05-13 104 158 15 2004-05-05 186 193 0
2005-05-09 88 133 0 2005-05-30 178 182 0
2007-04-26 1,240 147 0 2007-05-17 294 156 15
2008-04-17 2333 186 0 2008-03-04 288 09 139
2009-04-23 838 127 0 2009-05-08 795 163 0
2010-05-03 1,089 182 0 2010-05-28 371 156 0
2011-05-04 267 159 0 2011-05-05 409 128 0
Busan 1998-04-27 1,707 16.2 0 Daegu 1998-04-27 29 174 0.1
1999-05-14 1,000 174 0 1999-04-23 103 199 0
2000-03-28 165 124 09 2000-06-14 53 251 02
2001051351220 206 0 2001-05.07 764 184 %9
gggégig} ﬁé‘j B? 8-3 2002-04-21 332 207 1
0040426 2346 135 650 2003-04-21 166 121 0
2005-05-08 926 138 0 2004-04-23 128 145 0
2007-0424 1225 125 0 2005-03-13 84 02 0
2008-04-30 2448 169 0 2007-05-22 331 218 0
2009-04-27 766 121 1 2008-04-23 817 139 75
2010-05-08 564 192 0 2009-04-17 420 158 0
2011-04-24 355 130 0 2010-05-06 390 23 0
Gwangju 1998-04-17 248 154 56 Jeju 1998-02-23 36 9.1 0.1
1999-03-22 279 13 0 1999-04-01 194 172 03
2000-04-02 R 148 0 2000-03-15 247 98 154
2001-04-02 368 97 0 2001-03-16 988 89 20
2002-03-30 212 1.9 1 2002-03-04 448 79 0
2003-03-11 @ 64 0 20030309 3812 66 0
2004-03-22 228 35 15 20040220 1,802 154 0
2005-04-28 126 196 0
20070427 107 51 0 2005-02-25 472 34 0
20080421 987 192 0 2007-04-23 14 146 0
2010-05-03 1,027 212 0 2009-02-23 1,884 10.7 15
2011-03-12 274 94 0 2010-05-08 564 173 0
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Table 2. Comparison of peak annual concentration of pine pollen from 6 areas in Korea

Area Date Pollen(n)  Temperature (‘C) Rainfall Area Date Pollen(n) ~ Temperature ('C)  Rainfall
Seoul 1998-05-13 m 16.7 0 Gangneung 1998-05-13 713 18.7 0
1999-05-21 19 194 0 1999-05-08 1,000 214 0
2000-05-18 803 169 0 - - - -
2001-05-07 292 183 54 2001-05-15 940 23 0
2002-05-14 1,201 213 0 2002-04-28 1792 14 0
2003-05-31 3,520 24.1 0 2003-04-27 1676 202 0
2004-05-13 2,308 158 15 2004-05-13 3,264 142 0
2005-05-06 788 116 135 2005-04-30 362 207 0
2007-05-07 2532 195 0 2007-05-04 1127 218 0
2008-04-30 2493 182 0 2008-05-03 275 253 0
2009-05-01 1478 174 0 2009-05-08 1,662 163 0
2010-05-09 2,29 190 0 2010-05-28 2227 156 0
2011-05-08 1,204 173 0 2011-05-17 783 17.1 0
Busan 1998-04-18 10 152 108 Daegu 1998-04-27 184 174 0.1
1999-05-26 5 17.1 148 1999-05-11 500 178 0
2000-04-14 9 146 0 2000-05-02 9 149 0
2001-05-02 48 143 45 2001-05-05 717 166 0
AT - s L 20020502 1528 155 0
2003-04-21 16 121 0
T 51 e - 2003-05-04 1,080 182 0
2005-03-23 2 92 25 2004-05-02 o14 156 5
2007-03-11 12 30 0 2005-04-30 1,212 230 0
2008-05-10 12 128 2 2007-05-04 767 209 0
2009-05-04 1,554 17.1 0 2008-05-01 1,946 218 0
2010-05-05 2,000 187 0 2009-05-04 737 214 0
2011-04-24 601 130 0 2010-05-12 1,751 168 0
Gwangju 1998-04-27 203 186 0 Jeju 1998-08-02 4 298 7
1999-05-06 1,000 157 0 1999-04-27 1352 158 0
2000-05-15 631 18.1 1.0 2000-04-28 2113 134 0
2002-04-20 1,288 147 03 2002-05-19 2168 154 0
2003-05-15 566 196 0
2004-05-08 2,946 174 195 2003-05-25 348 184 3
2005-05-17 614 199 460 20040505 1,386 168 0
2008-05-01 2240 20.7 0 2007-04-24 2,773 13.9 0
2009-05-02 2,371 176 135 2008-04-30 2,456 17.1 0
2010-05-12 2,055 150 0 2009-04-21 4253 134 0
2011-05-07 352 198 0 2010-05-05 2,000 202 0.1
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Table 3. Comparison of peak annual concentration of allergic weed pollen from 6 areas in Korea

Area Date Pollen(n)  Temperature (°C) Rainfall Area Date Pollen(n)  Temperature ("C)  Rainfall
Seoul 1998-09-26 85 220 0 Gangneung 1998-09-14 463 257 0
1999-09-10 121 256 45 1999-09-15 306 203 08
2000-09-10 121 222 0 2000-09-14 306 176 1M1.8
2001-09-10 308 244 0 2001-08-27 224 222 0
2002-08-28 h32 255 0 2002-09-23 392 18.7 0
2003-07-23 198 223 3 2003-10-03 152 154 0
2004-07-20 96 257 1 2004-09-22 24 18.2 0
2006-10-14 38 185 0 2006-09-19 24 214 0
2007-09-11 352 242 0 2007-09-14 150 210 55.0
2008-09-02 710 219 55 2008-09-14 204 219 0
2009-08-20 126 26.1 195 2009-08-13 73 228 05
2010-09-23 61 17.0 0 2010-09-17 130 235 0
2011-09-16 190 256 0 2011-09-14 100 243 0
Busan 1998-09-09 197 264 0 Daegu 1998-09-07 121 259 0.1
1999-09-16 196 245 0 1999-06-15 31 275 0
2000-09-16 196 220 488 2000-06-30 4 262 37
2001-09-05 96 244 10 2001-09-11 212 233 0
2002-06-17 100 219 0 2002-09-13 88 199 20
2003-09-02 40 240 185 2003-09-04 58 26.0 0
2004-09-10 40 19.7 N 2004-09-11 30 19.1 220
2006-09-06 241 19.2 9 2006-09-10 407 18.3 0
2007-09-09 36 228 0 2007-09-12 209 234 0
2008-09-12 499 250 0 2008-09-15 607 240 0
2009-08-14 87 255 0 2009-09-09 232 247 0
2010-09-20 110 27.1 0 2010-09-19 17 241 35
2011-09-23 140 205 0 2011-09-02 307 263 0
Gwangju 1998-09-14 535 254 0 Jeju 1998-09-05 380 241 0
1999-09-15 80 26.1 0 1999-09-11 383 26.1 0
2000-09-14 80 18.3 52.1 2000-09-11 387 212 55
2001-08-22 200 264 0 2001-09-21 200 223 04
2002-08-27 448 272 15 2002-05-25 240 205 0
2003-09-14 52 213 0 2003-03-19 82 234 75
2004-09-24 150 213 0 2004-09-02 62 242 0
2006-10-10 547 194 0 - - - -
2007-09-14 238 228 920 2007-09-28 154 226 0
2008-09-03 1,348 249 0 2008-08-31 432 248 0
2009-09-11 450 262 0 2009-05-09 22 227 0
2010-09-16 99 246 0 2010-09-29 189 185 04
2011-09-03 304 265 0 2011-09-20 134 210 0
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Fig. 1. Long-term analysis of allergic pollen concentration by X11-ARIMA.

Table 4. The meteorological condition and maximal (max) concentration (conc.) of Ragweed on maximal flowering date in Guri, Gwangju, and Dagjeon

Date of the Max conc. Mean o Rainfall 7-day sunshine :
Area X CONC. n) temperature ('C) Degree day Precipi-tation i (hr) Allergy risk level
Guri 2007-09-07 60 21 36745 0 0 26 Dangerous
2008-09-14 106 239 37838 0 0 51 Dangerous
2009-09-03 P8 223 35375 0 0 489 Dangerous
2011-09-01 36 26.3 33115 0 0 427 Moderate
2012-09-12 33 20.6 3,756.3 0.5 0.33 483 Moderate
Gwangju 2008-09-11 48 254 39784 0.1 18 499 Moderate
2009-09-18 40 212 4,904 0 0 512 Moderate
2011-08-28 18 26.9 34633 - - 145 Mild
Daejeon 2008-08-27 17 224 33722 - - 475 Mild
2011-09-01 23 26.2 34225 - - 454 Mild
2012-09-14 9 192 39198 25 18.85 29.1 Mild
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Table 5. The meteorological condition and maximal (max) concentration (conc.) of Japanses Hop on max flowering date in Guri, Gwangju, and Daejeon

Date of the . L . 7-day sunshine .
Area X CONG. Max conc. (n) ~ Mean temp (*C) Degree day Precipi-tation Rainfall (mm) () Allergy risk level
Guri 2007-09-12 162 235 3,764.6 0 0 305 Dangerous
2008-09-14 886 239 37838 0 0 51.0 Severe
2009-09-10 226 217 37016 0 0 516 Dangerous
2011-08-23 109 238 30732 0 0 274 Dangerous
2012-09-12 68 206 3,756.3 05 03 483 Moderate
Gwangju 2007-09-14 231 228 4,085.1 92.0 122 50.4 Dangerous
2008-09-03 1,231 249 37766 0 0 408 Severe
2009-09-11 47 262 39335 0 0 55.4 Severe
2011-09-03 290 265 36235 - - 52.3 Dangerous
Daejeon 2008-09-16 194 232 38329 - - 53.3 Dangerous
2012-09-14 203 19.2 39198 25 189 29.1 Dangerous

Table 6. Start and end date of flowering, period of flowering, number of days with allergy risk, and maximal (max) pollen concentration (conc.) of Ragweed in Guri,
Gwangju, and Daejeon

No. of days with allergy

Year Area Start date of flowering  End date of flowering Period of flowering . Max pollen conc.
risk (moderate level)

2007 Guri 08-22 10-13 53 2 60
Gwangju 06-21 10-31 133 0 5
Daejeon - - - - -

2008 Guri 08-28 10-04 38 16 106
Gwangju 09-03 09-30 28 8 48
Daejeon 08-10 10-12 64 0 17

2009 Guri 08-29 09-14 17 13 B
Gwangju 08-14 09-20 38 3 40
Daejeon - - - - -

2011 Guri 08-22 09-11 21 2 36
Gwangju 08-28 09-29 33 0 18
Daejeon 08-31 09-27 28 1 23

2012 Guri 08-24 09-24 32 1 33
Gwangju - - _ 3 )
Daejeon 09-05 10-02 28 0 68

Table 7. Start and end date of flowering, period of flowering, number of days with allergy risk (moderate level), and maximal (max) pollen concentration (conc.) of Jap-
anese Hop in Guri, Gwangju, and Daejeon

No. of days with allergy

Year Area Start date of flowering  End date of flowering Period of flowering . Max pollen conc.
risk (moderate level)
2007 Guri 09-02 10-07 36 16 162
Gwangju 09-13 10-08 26 4 231
Daejeon - - - - -
2008 Guri 08-28 09-23 27 23 886
Gwangju 08-30 09-18 20 16 1,231
Daejeon 08-25 09-22 29 13 194
2009 Guri 08-24 09-14 22 16 226
Gwangju 08-29 09-14 17 13 an7
Dagjeon 08-20 10-04 46 0 19
2010 Guri 09-15 09-29 15 0 18
Gwangju 09-06 09-28 23 4 93
Daejeon 08-28 09-22 26 0 "
2011 Guri 08-20 09-08 20 6 109
Gwangju 08-26 09-25 31 8 290
Daejeon 08-30 09-24 26 9 220
2012 Guri 08-25 09-17 24 3 68
Gwangju - - - - -
Daejeon 09-05 09-30 26 4 203

S36 https://doi.org/10.4168/aard.2018.6.51.531



ot + 713 wisje} EhE g2

7t .
z PO N
S 6 ; s & hd
2 ) o {
e 5 ,,\ “/
o S
<
2 3
S
T 2L
53 -9~ Weed
v 1L —- Grass
Tree
O L L L L L L L L L L L L L
\‘59’,\ \‘59’% \c.’)(b% 1000 f),QQ\'LQQ')’ 1065 rLQob( 1006 100(6 106‘ 100% rLQQQ
Year

Fig. 2. Annual sensitization rates to pollens from 1997 to 2009 in Seoul.
*P<0.05.
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