
 

1 
 

doi:10.11676/qxxb2018.048        

ԍ

Ṝ №  

1,2
  

3
  ҕ 1,2

 

LI Bo
1,2  

 YANG Liu
3
   TANG Shihao

1,2
 

1. Ҭ ̆ ֤̆100081 

2.Ҭ Ҭ ̆ ֤̆100081 

3. ̆ ̆610100 

1. National Satellite Meteorological Center, Beijing 100081,China 

2. Key Laboratory of Radiometric Calibration and Validation for Environmental Satellites, China Meteorological 

Administration, Beijing10081,China 

3. Meteorological Administration of Longquanyi District, Chengdu 610100, China 

2018-03-08 ̆2018-06-19 . 

 

̆ ̆ ҕ . 2018. ԍ Ṝ № . 

̆76̂ ℮̃ 

Li Bo, Yang Liu, Tang Shihao. 2018. The climatic characteristics of summer convections over the 

Tibetan Plateau revealed by geostationary satellite. Acta Meteorologica Sinica, 76(in press) (in 

Chinese) 

 

Abstract Based on the infrared TBB from 2010 to 2014 of the geostationary meteorological 

satellite FY-2E, the climatic characteristics of summer convection over the Tibetan Plateau and its 

surrounding areas r are analyzed. The analysis shows that in May, the main convection occurred in 

the eastern edge of the Tibetan Plateau, and then with the Asian summer monsoon, the strongest 

convection (severe convection) occurs in the southeast part of the plateau part in June. In late 

summer, the strong southwest wind brought abundant moisture to the eastern and central area of 

the plateau through the topographic gap and forms a belt of convection there. In the western part 

of the plateau, area with convection frequency greater than 6% reaches the southern plateau at 

about 37th pentad, and gradually moves northward until the end of July. In the middle part of the 

plateau, convection (severe convection) becomes active since the early (mid) June, and maintain 

the whole late summer with three northward movements until reaching 34£N. Convections in the 

eastern part of the Tibetan Plateau is relatively active since the beginning of May and the 

northward stretching time is slightly later than that over the central part of the plateau. Two high 
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intra-seasonal variability centers are located in the middle branch of the Brahmaputra and the 

southeastern part of the plateau. Summer convective activities are very uneven in these regions 

and prone to drought and flood disasters. The first leading mode of the convection frequency is the 

reverse mode over the Indian monsoon region and the southeastern part of the plateau while the 

second leading mode reflects the variation over the western part of the plateaŭ the India continent 

west of 80£E and the South Asian continent east of 80£E. 

Key words The Tibetan Plateau, TBB, Convection, Severe convection    

  ≠ ̂ ̃2010~2014 FY-2E TBB ̆̂ ̃№ ԅ

Ṝ Ȃ№ ̂ ̃̆ 5 ̆ Һ қ Ȃ6 ̆ ֒

̆ ̂ ̃ қ ᶷȂ7~8 ̆ Ҭқ №

ү ̆ қ ѿ ̂ ̃ Ȃ ̆ ԍ 6%

₮ ҹ 37Ṝ̆ ԍ 7 8 ∆⌠ Ȃ Ҭ ̆ ̂ ̃

ҹ 6 ҉ ̂Ҭ ̃̆ ҩ ̆ №≢ ҈ ̆ ⌠ 34£NȂ қ ̆

5 ԍ ̆ ҈ ̂ң ̃ ̂ ̃ Ȃ ̂ ̃

ңҩ ῤ ṿ ̆№≢ᵝԍ Ҭ Ҭ қ ȁ ȁ ҈

֜ Ȃ ѿ Һ қ ̆ ԋ ↕ᵣ

ԅ 80£E ץ ҍ ֒ 80£E қץ ҈ ̂

Ȃ̃    

ῗ ̔ ̆ ᵣ֦ ̆ ̆  

Ҭ №  P426.5 

1  

̂ ҹ ӈ̃ ԍῒ ᵝ ⱬ ᵬ

̆ қ֒ ῃ Ṝ ̂ ̆1979̕ Wu, et al, 2007̃Ȃ

ꜚⱬᵬ Һ ᶏ Ȃ ԍ ṿ ̆

ꜚⱬᵬ Ҋ̆ ᵝԍ Ҭ̆ № Ȃ ̆

№ ԍ № ̂ ̆1979̃Ȃ ᵬҹѿҩ ̆҉ қ

ץ ⌠ ̆ ̂Li and Chen, 2003; ̆2009̃̆

׆ ῤ ̂Li and Yanai, 1996̕ Ԑ ̆2006̃̆ қ

֒ ֒ ֟ ̂Zhang, et al, 2004; Chou, et al, 2008̃Ȃ 

ֲ╠Ҋҹץ̂ ̃

№ Ȃ Һ ⌠Ҭ ̆ ↕ᵝԍ֒

└Ҋ̆ ҉ ̂– ̆2011̃̆ҍ ῏ ᵞ Ӟ

̂ Ҽ ̆2017̃Ȃ ̆ Һ Ҭ

5~9 Ȃ ңҩ ṿ̆╠ ҹ 7ȁ8
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2ȁ3 ̆ ҹ 4 7 Ȃῒז ҹ

ṿ ̆ ṿ 7ȁ8 ̂ ̆1992̕ ӓῃ ̆1994̃Ȃ ԍῒ

ⱬ ꜚⱬᵬ ̆ Ȃ– ̂2011̃ ᾟ№ ᵀԅ

ȁ ȁ ȁ ԍ № Ῥ№

̆ ̆

ԅ № ₮ қ ⁞ ̆p ӊ №

ȁ ȁ ȁ Ҍ ≢Ȃ 

̆ ԍ ᴨ̆ל

⌠ Ҭ̆ ≢ ̂– ̆

2011̃ ῒזԐ ̂ ̆2017̃ ̆ ׆ ѿҩ

№ Ȃ 

Flohn(1968) ̆ ҉ ҆ Ὲ 20⌠ 50ҩ Ԑ̆

ꜚ Ȃ ̂2002̃ ₮̆ ҉ Ҭ

ץꜚ 95£E ҹ №ҹқ ңҩ ̆ ғ Ҭ

ꜚ ҹ ̆ᵖ қ ᴰ ῀қ

Ȃ Ҭ қ ᴰ ₮ ѿ ̆p

ҬҊ Ȃ ̂2002̃ ̆ ׆₮

ҬҊ қ ̆ל Ԑ ⌠ ҍ Ȃ

֦ ̂2010̃ ≠ ISCCP ᶫ ̆ 1998~2001 6~8 ԍ

ꜚ Ҭ ԅ № ῃ̆ ԅ Ҭ

ȁ ꜚ ̆ ֓Ҭ

№ ̆ ₮ ױ Ҭ └̂ ֦ ̆2008̃̆ ѿ ԅ ֓

̂Hu, et al, 2016̃Ȃ ̂2016̃ ≠ CloudSat ԅ

ҍқ ȁ Ԑ Ԑ ̆

Ԑ ҹ 10km̆ ԍῒז Ȃ ̆ ԍ ҈

ⱴ № ̆ ҉ Ԑ ȁ Ԑ Ԑ ȁԐ

Ԑ Ԑ ץ Ԑ ̂↔ 2̆015̕

̆2017̃Ȃ 

̂ ℗῀ ̃ ≠ CloudSatȁCLIPSOȁISCCP

Ԑ ԅ № ̆p ֓ № ᵞȂ

ᵣ֦ ̂Black body temperaturĕ TBB̃ ṿ ҉

Ԑ Ԑ Ԑ ̆ ᵣ ȁ ̆ ץ

҉ ꜚ Ҭ № ̂ 2̆002̕ 2̆006̃Ȃ

̂1999̃ ≠ GMS № ԅ ꜚ ȁ
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Ṝ ̆ᵖֽ ԍ 1995 ѿ ̆ ӎף Ȃ ̂2006̃ ῏ԍ Ҭ

№ Ӟֽ ԍ 1998 Ȃҹ ̆̂ ‗ ῏ ̃

≠ 5 TBB № ̆

Ḃץ ῃ ԅ ꜚ Ȃ 

2 ׃  

    ᶏ Һ Ԑԋ E ̂FY-2Ẽ TBBȂFY-2E Һ └

̆ԍ 2008 6 ̆2009 2 ᵝԍ 105£E ҉ ̆ 2015

7 1 86.5£Ĕ ᶫ Ⱶ̆ῒҺ ҹ ᾣ

VISSRȂ№ ԅ VISSR ̂ IR1̃ TBB̆ ᾣ

ҹ10.3~11.3ɛm̆ Ҋ № ҹ 5 km̆Һ ҹ ԐȁҊ Ԑ № Ȃ

2010~2014 Ȃ 

№ ̆ ᾢ 3 ̂0000UTCȁ0300UTCȁ0600UTCȁ0900UTCȁ1200UTCȁ

1500UTCȁ1800UTC 2100UTC̃ IR1 ҹ֦ ̆ ⌠ 0.1з*0.1з

҉Ȃ IR1 Ҭ̆ ֦̆ TBB ᵞ̆Ԑ ̆

̕ ӊ̆ ̆ TBB ̆ Ҍ Ȃ TBB<-32Ņ̂ 241K̃

ҹ ̆ TBB<-52Ņ̂ 221K̃ ҹ ̂ ̆2005̃Ȃ 

3 №  

3.1 Ṣ  

    1 ₮ 2010~2014 5~8 ֦ № ’Ȃ

1a ̆5 ̆ ԍ ̆ ҩ ֦ ᵞṿ ̆ №

֦ ᵞԍ-13Ņ̆ ᶷ ⱴ TBB ԍ 10ŅȂ6 ̂ 1b̃ ̆Ԑ

֦ ᵞṿ Һ ᵝԍ Ҭ қ ̆ ᵞԍ-10Ņ̆ Ԑ ֦

Ȃ ֒ ̆ ⱴ Ԑ ֦̆ ᵞȂ

7 ̂ 1c̃ ֦̆ ᵞṿ Һ ᵝԍ Ҭ ̆ ᶷ ⱴ TBBׅ ԍ

҉ TBB̆ ⱴ ȁ Ҭ Ԑ ̆Ԑ ֦ ᵞԍ-10ŅȂ8

̂ 1d̃ TBB ᵞṿ № ҍ 7 ᵌ̆ᵖ ᵣ ᵞṿ ԍ 7 Ȃ 
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1 5~8 TBB̂ ᵝ̔Ņ̃ № ̆ ҹ 3000m ṿ  

Fig.1 The monthly distributions of TBB (in unit of Ņ) over the Tibetan Plateau and adjacent areas from May to 

August. The read solid line denotes the terrain height of 3000m 

32Ņҹ-ץ ṿ̆ ̆ 2 Ȃ5 ̂

2ã ̆ ꜚҺ ̆ ṿ Һ ңҩ̆№≢ᵝԍ

қ ῒ̆Ҭ қ ṿҬ ̆ ᵞ

ԍ 12%Ȃ 1aҬ 5 TBB ᵞ̆ᵖ Ӟ ᵞ ̂

2ã ̆ᵞ TBBҍ Ԑ ῏Ȃ ᵣ ̆6 ̆ ҉ №

ҹ қ ⁞ Ȃ Ṝ ֒ ̆

ץ ⱴ Ȃ ꞊ ⱴ № Ҭқ

҉ ̆ ҉ қ ̆ ҹ 10% ̆

ҍ 1bҬ TBBᵞṿ Ȃ ⱴ ԍ֒ ̆

ṿ ṿ 20%Ȃ7~8 ̆ ҉ ᵣ҉ ҹ ⁞

№ ̆ғҍ ֒ ꜚ Ȃ7 ̂ 2c̃ ̆ қ֒ ѿ ⱴ

̆ № ᵬ Ҋ̆ Ҭ ̆ ѿ ̆

ῒҬ̆҉ץ12% ңҩ ꜚҬ ̆№≢ᵝԍ Ҭ қ ̆Ҭ

Ҭ ץ 31£N 90£EҹҬ ̆ 20%̆ ԍқ Ҭ

Ȃ ̆ ᶷ ⱴ ̆ 6

ᴍ 90£E 80£E Ȃ8 ̂ 2d̃ ֒ ⁞ ̆
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ꜚ ԍ 7 Ȃ ҉Һ ׅᵝԍҬ ̆ᵖ ᵞ 12% ̆

ⱴ ꜚӞ 7 ⁞ ̆ № ҹ 12%~20%̆

ꜚҬ ҍ 7 қ Ȃ 

 

2 5-8 ̂<-32Ņ̃ ̂ ᵝ̔%̃̆ ҹ 3000m

ṿ  

Fig.2 Frequencies (%) of monthly convections (where TBB is less than -32 Ņ) occurring over the Tibetan and its 

adjacent areas from May to August. The read solid line denotes the terrain height of 3000m 

52Ņҹ-ץ ṿ̆ ̆ 3 Ȃ

2~3 ̆ ҍ № ҉ № ᵌ̆

ѿ Ȃ5 ̂ 3ã ̆ ҉ ̆

ⱴ ȁ ̆ ∆ҊȂץ6%

6 ̂ 3b̃ ̆ қ ῒҍ ȁԐ ң ֜ ₮ № ԍ 2%

Ȃ ⱴ ȁ ֒ ₮̆

ԍ 4% ̆ ≢ 90£E ⱴ Ȃ 7 ̂ 3c̃ ̆

Ҭ қ ҍ ѿҩ ꜚҬ ԋ̆ ̆

3%~6%ӊ Ȃҍ 2 ᵌ̆ ⱴ ֒ ꜚҬ 90£E

⌠ 75£Ĕ ԍ 6%Ȃ8 ̂ 3d̃ ̆ қ

ᵞ̆ᵞԍ 3%̆ Ҭ 2.5%~6%ӊ Ȃ ᶷ

֒ ȁ ⱴ ȁ ᵞԍ 7 ̆ҍ 6 ̆  Ȃ҉ץ4%
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3 5-8 ̂<-52Ņ̃ ̂ ᵝ̔%̃̆ ҹ 3000m

ṿ  

Fig.3 Frequencies (%) of monthly severe convections (where TBB is less than -52 Ņ) occurring over the Tibetan 

and its adjacent areas from May to August. The read solid line denotes the terrain height of 3000m 

3.2 Ṣ Ὺ  

ꜚ ̆ № ̆ ≢

ΐ ̂Lau, et al, 1988̕Kang, et al, 2002̃̆ҍқ֒ ῏

ꜚӞΐ Ȃ 

қ ΐ Ȃ ԍ ̆

7000m̆҉ץқ ↕ № ̆ қ

ΐ Ҍ ̂– ̆2011̃Ȃҹ ̆ 4№≢ ₮ ̂75£E~80£

E ȁ̃Ҭ ̂80£~95£Ẽ қ ̂95£E~105£Ẽ Ԑ ֦ - № Ȃ

̂ 4ã ̆ ᵝ 30£NȂ ᵞԍ-2Ņ TBB 38Ṝ₮ ̆

47Ṝ ₮ ̆ 38£NȂ ̆ 34£N~40£N ӊ ׆̆ 25

Ṝ̂5 ∆̃ ⌠ ѿ ѿ TBB ᵞṿ ̆ 1~2 ̆ TBBᵞṿ

5 ∆⌠ 6 ₮ ץ 36£NҹҬ Ԑ Ȃ Ҭ ̂ 4b̃ ץ̆

35£NҹҬ ѿ TBBᵞṿ ׆ 5 ∆ѿ ⌠ 6 Ҭ Ȃ ѿҩᵞԍ-2 Ņ TBB

ᵞṿ 34Ṝ̂6 Ҭ ̃Ӟ₮ Ҭ ̆ѿ ⌠ 8 ̆ ⌠ 37£N̆

TBB ᵞṿ ץ 30£NҹҬ Ȃץ 33£NҹҬ TBBᵞṿ 5 ∆ ₮
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қ ̂ 4c̃ ̆ ѿҩᵞԍ-2 Ņ TBBᵞṿ ₮ қ ҹ 30Ṝ̂5

̃̆ ҩᵞṿ Ҭ ᵝԍ 32£N ̆ѿ ⌠ 8 ̆ 37£NȂ 

 

4 (a)ȁҬ (b) қ (c)Ṝ TBB̂ ᵝ Ņ̔̃ ĺ ╩ Ȃ ̂Ṝ Ȃ̃

ᵝ  

Fig.4 The time-latitude diagram of the pentad mean TBB (in unit of Ņ) averaged over (a) 75£E-80£E, (b) 80£

E-95£E, and (c) 95£E-105£E. The abscissa axis indicates time (pentad) and the average position of the 

southern foothills of the plateau is represented by red solid lines  

5 ԅ 5~8 ȁҬ қ Ṝ ĺ

╩ Ȃ 5 ̆ ȁҬ қ ꜚΐ Ҍ Ȃ

̆ 5 ~6 ҉ ѿ ̂ 5ã ̆ ץ

36£-38£NҹҬ ̆ҍ 2 ̆Ҭ ṿ 12%Ȃ Ҭ №̆

̆ ԍ 6% ⌠ 37Ṝ̆48Ṝ ̆

33£N Ȃ 7 Ҭ ~8 ҉ ₮ ԅҬ ԍ

20% Ȃ 

Ҭ ̂ 5b̃ ̆ ᶷ 5 6 ∆ ѿҩ ԍ 4% Ȃ
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Ҭ ̆ ԍ 6% ԍ ̆ᵖ ̆ ҩ ̆Ҭ

ԍ 15%Ȃ ̆ Ҭ ҈ ᴰ ̆№≢

34~37Ṝȁ39~42Ṝȁ43~46Ṝ̆ 34£N Ȃ

̆̃҉ץ15%̂ ᵖ ԍ ̆ ҩ ̆

̂27£N ̃ ѿҩ ᵞṿ ̆ ңᶷ №≢

ֽ̆ № ⌠ ҉ ᶏ̆ Ҭ қ

ץ Ȃ қ ̂ 5c̃ ̆ ȁ ᵞ̆ ̆5 ∆

ꜚ̆ ҩ ԍ ̆ 36~38ᶿȁ40~41ᶿȁ43~46ᶿ̆

№≢ ̆ ҉ ԍ Ҭ ̆ῒҬ 36~40ᶿ̆

ץ 33£NҹҬ ̆Ҭ ԍ 20%̂ 6 Ҋ 7 Ҭ Ȃ̃  

 

5 4̆ᵖҹ Ṝ ̂ ᵝ̔%̃  

Fig.5 Same as Fig4, except for the pentad frequencies (%) of convection 

6ҹ 5~8 ȁҬ қ Ṝ ĺ

╩ Ȃ 6 ̆ ȁҬ қ ꜚҍ ΐ ᵌ

Ȃ ̆ ₮ 35Ṝ̆47Ṝ ̆ Ȃ



 

10 
 

Ҭ ̂ 6b̃ ₮ 34Ṝ̆ᵖ ̆ ҩ ѿ ̆

Ҭ ԍ 4%Ȃ ̆ Ҭ ҈ҩ ᴰ ̆№≢

36~38Ṝȁ40~42Ṝȁ43~45Ṝ̆ 35£N Ȃ

̆̃҉ץ11%̂ ᵖ ԍ ̆ ҩ

̆ 27£N~28£N Ӟ ѿҩ ᵞṿ Ȃ қ ̂ 6c̃̆

36~40Ṝ ̆ғ 36~38Ṝ 43~46Ṝ ң

Ȃ 

 

6 4̆ᵖҹ Ṝ ̂ ᵝ̔%̃  

Fig.6 Same as Fig4, except for the pentad frequencies (%) of severe convection 

     ҹ ҍ ᵄ ̆ 7 ₮ 5~8 TRMM 3B42Ṝ

ĺ ╩ Ȃ ׆ 5 ∆~6 ҉ ѿ ṿ ̆

ᵖῒ Ȃ׆ ԍ 2.5mm/d ṿ ̆ ̂ 7ã ̆

׆ 31Ṝ ̆ 8 ̆ 33£N ̆ҍ ⌠ ᵝ Ȃ

̂ 8mm/d̃̆ᵖῒ ԍ

̆ ҍ 5aѿ Ȃ Ҭ ̂ 7b̃ ҹ 34Ṝ̆ҍ
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ⱴ ѿ ̆ᵖ ṿ Ҭ ᵝ ̂30£ÑẒ ̆

ԅ ҉ Ȃ қ ̂ 7c̃ ԍ 2.5mm/d 5

₮ ̆ ԍ 5mm/d ₮ 34Ṝ̆ 8 ̆ҍ

ṿ ̂34Ṝ̃ №ѿ Ȃ 34~40Ṝ̆ қ

̆ Ҭ ᵝ ҍ ṿ Ȃ 41Ṝӊ ̆ ṿ Ҭ

ᵝ ̂33£ÑẒ ̆ ԅ қ Ȃ 

 

7 4̆ᵖҹṜ ̂ ᵝ̔mm/d̃  

Fig.7 Same as Fig4, except for the pentad mean precipitation 

5 ̆ ңᶷ ԍ ̆ ΐ Ҍ Ȃҹ

̆ 8 ₮5~8 Һᵣ҉ ̂28°-35°N ̃ ᶷ̂ 18°-26°N

̃ Ṝ ĺ ╩ Ȃ 8a ̆ Һᵣ҉Һ

33Ṝ̂6 ҬҊ ̃ 93°E 102°E ̆ ңҩ

Ҭ ̆ ᴰ Ȃ Ҭ Һ ԅңҩ ̔ 33~35Ṝ̆

Ҭ ׆ 93°E ̕36~43Ṝ̆ ׆ 93°E ᴰ 85°E ̆Ҭ Ṝ

ԍ 15%̕ 43~46Ṝ̆ Ҭ ⁞ 12%~15%Ȃ
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ץ 102°E ҹҬ қ ᵝԍ қ ᶷ̆׆ 33Ṝ ꜚ ⌠ 38

Ṝ ̆ 94°E ̆Ҭ ԍ 20%̆ 40Ṝ

⁞ Ȃ 8a ץ ⌠̆ Ҋ 110£E ѿҩ ᵞṿ ̆

115£E қץ ṿ Һ қ֒ ̆ҍ ҉ ꜚ

Ҍ Ȃ 

8b ҍ̆ ῏ 28Ṝ ⱴ

̆ ᴰ 3̆1Ṝ ⌠ 83°E ̆ ҩ Ҭ ᵝԍ 92°E

Ȃ33Ṝ Ῥ ᴰ 3̆4Ṝӊ 95°E ץ

Ȃ Ҭ 6 ~7 ∆ᵝԍ 91°E ̆ 7 ҬҊ ⌠ 78°E ̆Ҭ

ԍ 30%̕ 8 ∆ӊ Ҭ ҹқ ̆46Ṝ Ҭ ᵝԍ 84°EȂ 

 

8 Һᵣ(a)  (b)Ṝ ̂ ᵝ̔%̃ ĺ ╩ Ȃ

̂Ṝ̃ 

Fig.8 The time-longitude diagram of the pentad frequencies (%) of convection averaged over (a) 28°-35°N and 

(b)18°-26°N. The vertical axis indicates time (pentad) 

9 ₮ 5~8 Һᵣ ̂ 9ã ̂ 9b̃ TRMM 3B42

Ṝ ĺ ╩ Ȃ 9a 8a ̆ Һᵣ҉̆

ṿҬ ҍ Ҭ Ҍ ῃ ̆ ҉

Ȃ 9bҬ ֒ ҉ ṿҬ ҍ 8bҬ

ṿҬ ѿ ̆ᵣ ԅ ֓

Ȃ 
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9 8̆ᵖҹ Ṝ ̂ ᵝ̔mm/d̃  

Fig.9 Same as Fig8, except for the pentad mean precipitation 

    ҩ Ҍ ̆ Ҍ Ȃ ֓ Ẓ ̆

֓ ᵞ̆ ̆ Ṝ ̆Ҍֽ

̆ ҩ ῤ № ’̆ ῤ Ȃ≠

6~8 Ṝ ̂ ̃ ‰ Ṝ ̂ ̃

ῤ Ȃ 10aҬ̆ ‰ ᵣ҉ ⁞ Ȃ

ꜚ ңҩ ῤ ṿ №̆≢ᵝԍ Ҭ Ҭ қ ȁ

ȁ ҈ ֜ ̆ῒҬ╠ ῤ ̆Ҭ ‰ ṿ 5%Ȃ ֓

ῤ ꜚ№ Ҍ ̆ Ȃ ‰ ̆

ṿ  ҊȂץ2%

10bҬ̆ ‰ ᵣ҉Ӟ ⁞ Ȃ

ꜚӞ ңҩ ῤ ṿ ̆№≢ᵝԍ Ҭ Ҭ қ ȁ

ȁ ҈ ֜ Ȃҍ ꜚ ῤ ңҩҬ Ҍ ̆ ꜚ

ῤ ңҩҬ ̆Ҭ ‰ ԍ 1.5%Ȃ 

a) b)

 

10 6~8 Ṝ (a) (b) ‰  

Fig.10 Standard deviations for the pentad frequencies of (a) convection and (b) severe convection during June to 

August 
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3.3 Ṣ Ӏ  

ԍ ҉ № Ҭ̆ ҉ ꜚҺ 7~8 ̆ҹ ̆ EOF ̆

2010~2014 7~8 ̂ ̃ Ṝ № ̆

North‰↕ ̆ ⌠ ꜚ ╠ 2ҩ Һ ̆ῒ

№ Һ№ ̂PC̃ №≢ 11~12 Ȃ╠ 2ҩ №≢ 14.9%

10.5%Ȃ 11a ̆ ѿҺ ̂EOF1̃ ҹ қ 30£N̆̂ץ

100£ẼҹҬ ׆ ⱴ ᵈ

Ȃҍ ̂PC1̆ 12ã № ̆ Һ 7 ҉Ҭ 8 ҬҊ

қ Ẓ ̆ ȁ ⱴ

ẒᵞȂ 7 ҬҊ 8 ҉Ҭ ̆ қ ⁞ ̆

Ȃ 5cҬ̆ қ 6 7

∆̆ ⁞ ̆ 8 Ҭ Ῥ ̆ ⌠ 8 Ȃ 

ԋҺ ̂EOF2̃ ҹ 80£Eץ ҍ ֒ 80£

Eץқ ҈ Ȃҍ ̂PC2̆ 12b̃ № ̆
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Fig.11 The first two independent dominant modes of convection frequencies during July to August 
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Fig.12 The first two principal components of convection frequencies during July to August 
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