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King Sejong Station

• Since 1988. 02
• King George Island of South Shetland Islands

(62o 13’S, 58° 47’W): circumpolar trough   
• -5.7°C(Jul)~2.0°C (Jan); 8.0 ms-1

발표자
프레젠테이션 노트
KGI.
Near: Artigas, Bellingshausen, Frei, Great Wall etc.



Strong wind cases in January 2013 at King Sejong Station
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발표자
프레젠테이션 노트
Motivation
10 minute wind data



More frequent strong wind in January 2013 at Sejong Station

발표자
프레젠테이션 노트
Probability density function of 10-min wind speed
2013 January compared to previous 20-years



Year Month 1 2 3 4 5 6 7 8 9 10 11 12 Avg High Ext Date

2000 Avg 7.1 6.4 7.4 8.8 7.8 8.8 7.1 8.8 9.1 8.7 6.0 7.1 7.8

High 22.9 29.3 31.1 32.2 27.3 46.5 39.7 37.7 33.1 35.8 28.9 38.8 46.5 6/7

Date 7 3 8 25 14 7 31 29 25 29 2 16

2001 Avg 6.3 7.9 7.8 8.1 8.3 8.8 7.2 10.6 10.0 11.4 9.5 9.7 8.8

High 29.9 31.5 29.3 30.6 30.7 35.0 29.4 39.7 41.4 33.8 35.4 36.9 41.4 9/20

Date 30 21 8 6 22 2 30 20 20 17 29 4

2002 Avg 7.2 8.5 6.2 8.1 8.1 8.1 8.0 8.0 7.6 9.4 5.9 7.1 7.7

High 33.1 35.5 31.3 30.3 30.1 33.4 40.6 31.2 37.4 41.2 34.7 33.9 41.2 10/10

Date 1 11 31 18 19 15 1 14 24 10 5 11

2003 Avg 5.2 7.3 7.6 8.0 8.4 9.6 8.6 10.4 9.7 9.6 6.6 6.5 8.1

High 37.4 30.7 37.7 29.8 30.2 41.6 37.3 49.5 35.1 33.8 31.8 28.3 49.5 8/16

Date 1 11 31 18 19 15 1 14 24 10 5 11

2004 Avg 6.6 6.4 7.8 8 8.2 7.7 10.2 10.3 9.4 8.7 8.3 7.5 8.3

High 24.6 35.5 27.3 35.4 38.8 26.6 36.8 37.7 40.2 27.3 33.2 30.4 40.2 9/17

Date 3 8 4 12 24 16 28 24 17 13 30 30

2005 Avg 5.9 8.9 8.5 6 5.6 7.8 7.4 7.2 6.3 8.3 7.6 6.1 7.1

High 25.1 28.2 30.4 37.6 26.5 34.3 29.9 32.7 35.6 25.6 29.4 21.1 37.6 4/20

Date 14 15 30 20 16 29 21 5 23 7 3 2

2006 Avg 5.9 7.2 8.7 7.5 9.9 8.1 9.1 7.7 8.7 8.7 7.6 7.2 8.0 

High 27.2 31.4 37.5 35.5 34.8 41.9 30 37.7 41.3 35.8 31 34 41.9 6/30

Date 22 27 7 7 3 30 20 12 9 31 11 17

2007 Avg 6.0 5.9 7.6 8.2 8.1 7.2 6.9 9.1 7.4 7.7 5.9 6.1 7.2

High 25.9 27.4 31.6 39.3 37.0 34.9 39.6 40.1 30.9 29.5 25.0 24.8 40.1 8/10

Date 31 20 18 5 19 19 3 10 24 22 30 28

2008 Avg 7.6 7.5 7.5 8.5 8.6 9.3 9 9.2 9 8.5 7.5 9.1 8.4

High 30.9 33.3 38.6 50 32.7 36.7 44.6 32.3 29 32.2 29.1 29.7 50.0 4/20

Date 9 24 1 20 23 16 4 21 12 22 26 22

2009 Avg 7.4 7.2 7.7 7.1 9.0 8.7 6.8 7.9 8.9 9.9 7.0 7.7 7.9 

High 27.4 36.8 34.9 31.5 37.8 35.6 36 37.2 36.9 33.3 34 28 37.8 5/17

Date 8 17 29 30 17 14 14 3 8 9 1 16

2010 avg 7.0 7.2 8.4 9.7 9.3 10.0 9.7 9.0 9.0 9.4 8.1 7.6 8.7

high 33.2 33.9 31.4 36.6 41.4 36.3 38.9 39.4 29.3 37.2 31.1 32.5 41.4 5/15

date 17 28 17 16 15 2 7 10 30 19 3 13

2011 avg 7.5 8.9 8.6 8.6 8.5 8.6 7.1 5.7 9.2 8.5 8.6 8 8.2

high 27.2 34 34.3 36.6 34.6 31.3 38 30.3 41.2 33.3 35.9 33.3 41.2 9/16

date 3 25 1 23 17 20 23 17 16 19 4 16

2012 Avg 6.5 7.1 7 9.5 8.2 11.3 8.6 9 9.1 8.5 7.4 4.7 8.1 

High 22.9 28.4 29.1 39.5 41.9 49.4 42.9 32.1 37.5 33 31.9 24.1 49.4 6/20

Date 17 18 4 11 15 20 3 16 9 19 21 1

2013 Avg 7.2 7 7.5 10.3 9.3 8.6 9 9.6 7.5 8.7 8.2 5.5 8.2

High 45.9 39.2 38.9 38.3 42 37.5 45.2 50.8 45.6 36.9 44.6 34.8 50.8 8/19

Date 27 15 21 14 23 2 19 19 21 29 2 9

Total Avg 6.7 7.3 7.9 8.2 8.1 8.6 8.4 8.7 8.7 8.8 7.6 6.9 8.0

High 45.9 39.2 45.2 50.0 42.0 49.4 45.2 50.8 46.6 41.2 44.6 43.3 50.8 13/8/19

Year 2013 2013 1990 2008 2013 2012 2013 2013 1991 2002 2013 1988

Strong wind at King Sejong Station

Yellow: Monthly WS >9.0 m/s
Red: Instant WS > 40.0 m/s

2000

2013

Usually at KSJ, austral winter is 
windy season.
Very strong wind cases in recent 
years.
Over 40 m/s in summer, for the 
first time.

발표자
프레젠테이션 노트
이러한 현상에 대한 연구가 필요하다고 느꼈고, 첫 단계로 2013년 1월 강풍 케이스를 알아보고자 한다. 



Case #1 (7 Jan 12UTC)

발표자
프레젠테이션 노트
그렇다면, 각 강풍 사례들은 어떤 조건에서 발생했느냐.
Data:
Surface chart from Chile Meteorological Office
Polar WRF simulation results



2013 Jan storm density
2013 Jan storm density anomaly & t-test

Storm density ( ERA Interim data)

발표자
프레젠테이션 노트
Increase of storm density at north of Weddell sea and Decrease of SD at east of that region
-> seems like Blocking



1st case (7 Jan)
▶ Strong blocking at 120~140˚W
→ anticyclones
→ Enhanced westerly wind at
downwind regions

H

Strong 
wind

Provided by Dr. Andrew Marshall from http://poama.bom.gov.au/

발표자
프레젠테이션 노트
 * Dr. Andrew Marshall (Centre for Australian Weather and Climate Research): SAM index, blocking index
Cf. 백민이는 남반구에서 DJF에 보통 블로킹 약하다고 했는데, 과거 블로킹인덱스(정옥씨 그림)보면 남반구 겨울철에 블로킹 약한것으로 보인다.(그림을 맞게 그린건지는 검증못했음)



Sea ice extent increase at Weddell sea
→ stronger SST gradient ?
→ stronger cyclogenesis and persistence ?

1st case (7 Jan)

발표자
프레젠테이션 노트
Sea ice extent 증가로 sea ice edge에서 SST gradient 증가하고, 따라서 cyclogenesis 또는 enhancing이 가능해지는가?
이건 블로킹을 강화시킬 수 있는 조건이라 생각된다.



Case #2 (27 Jan 18UTC)

발표자
프레젠테이션 노트
Doesn’t seem to be a blocking type
Zonal band
Northerly wind at KSJ. Tair increased during strong WS



Case #3 (30 Jan 00UTC)

발표자
프레젠테이션 노트
Zonal band
Northerly wind at KSJ. Tair increased during strong WS



▶ January 27 and 29 case

SAM index change from negative to positive
→ Enhance pressure gradient ?
→ Stronger wind ?

2nd and 3rd case (27 and 29 Jan)

Provided by Dr. Andrew Marshall from http://poama.bom.gov.au/

발표자
프레젠테이션 노트
1월말 사례는 SAM index 변동(neg -> pos)에 따른 제트대 통과가 원인으로 추정됨



Summary

1st case (07 Jan): Blocking case

2nd, 3rd case (27 and 29 Jan): Variation of jet stream by pressure 

field (SAM)

Climate change 
→ Variations of sea ice extent/concentration

as well as large scale phenomena such as ENSO, SAM, PSA 
→ More extreme wind at Circumpolar Trough regions (incl. KSJ)

발표자
프레젠테이션 노트
- 1월 초 강풍 사례는 blocking, 
1월말 사례는 SAM index 변동(neg -> pos)에 따른 제트대 통과가 원인으로 추정됨
> ENSO, PSA(Pacific South America) Teleconnection, 남극해빙면적 등이 영향 줄 수 있으므로 기후변화의 관점에서 다각적인 분석 필요



Thank you

E-mail: sangjong@kopri.re.kr
Supported by ‘Investigation of Climate Change Mechanism by Observation and Simulation of 

Polar Climate for the Past and Present(PE14010)’ of KOPRI



WS and Tair in January 2013 at King Sejong Station
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Air temperature at King Sejong Station (Jan 2013)

발표자
프레젠테이션 노트
Case 1: Tair remains while WS increase 
Case 2: Tair increased during strong WS (warm northerly wind)
Case 3: Tair decreased during strong WS (why?, northerly wind)
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