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1. Super strong( >54m/s) typhoon‘Hinnamnor' in 2022 

5 impact typhoon track and intensity 

* AOR : Area of Responsibility 

00UTC 2 September  

AOR1 
(Warning Area, 
28N, 132E) 

AOR 2 
(Watch Area, 
25N, 135E) 

12UTC 28 August  

12UTC 6 September  

00UTC 5 September  

06UTC 29 August  
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Intensity: Maximum wind speed (kt, line) & Pressure (hPa, bar) double peak, long  

JMA best track 

Time (06UTC 28 August ~ 12UTC 6 September) ~ 10 days 

30 August (105kt) 

4-5 September (85~90kt) 

Rapid intensification 
29-30 August  
(70kt  105kt) 2-4 September (75kt) 



00UTC 5 September 
29.8N, 124.9E  
930 hPa, 50m/s 
wind radii 430 km   

12 UTC 4 September  – 13UTC, 5 September, 2022 

Height 

(m) 

Height 

(m) 

Wind vector (m/s) & SNR 

W – component wind (m/s) 

(red: upward, blue: downward) 

rain 
rain 

Wind Lidar(Supersite, Incheon International Airport), (5 September 2022) 

See next slide 

Wind distribution(KMA) 

Typhoon‘Hinnamnor'  Time 

37.5N, 126.4E  



Wind Lidar (Supersite, Incheon International Airport) KMA, (5 September 2022) 

Height 

(m) 

Height 

(m) 

W – component wind (m/s) 

(red: upward, blue: downward) 

rain 
rain 

00 UTC 5 September 

easterly 

northerly 

12 UTC 4 September  – 13UTC, 5 September, 2022 

Height 

(m) 

Time 

(LST) 

1,500(m) 

3,000 

(m) 



2. Motivation and Purpose 

(1) Geostationary satellite  
        Limitation of 3D structure 
    Polar-orbit satellite 
        Limitation of time, non-regular observational schedule 
 
(2) Apply Algorithm to produce cloud thickness  
    3D based on GK2A 
 
(3) Visualization of 3D structure of Typhoon 

 
 



Conceptual model of TC and water phase(ice crystal, snow/graupel, raindrop) 
 vertical scale: 10~15km, up and down circulation 
 horizontal scale: 300~800km, cyclonic circulation 

300∽800km 

10∽15km 



GK2A, enhanced IR 
Typhoon ‘Hinnamnor’ 
(00 UTC, 1. September, 
2022) 

GK2A, enhanced IR 
Typhoon ‘Hinnamnor’ 
(06 UTC, 30. August, 
2022) 

However, in real world, …  
Horizontal structure (GK2A) 

Cross section of vertical & horizontal structure 
 (Low-Mid-Upper level) 
2014 Ita, GPM, JAXA/NASA, ~14km, hot tower (mature stage) 

   (Eye, Eyewall, Hot Tower, Updraft core, Low- Mid-Upper level rain and ice) 

Dual-frequency 
Precipitation Radar 
(DPR) 

GPM Microwave Imager  

https://www.google.com/url?esrc=s&q=&rct=j&sa=U&url=https://gpm.nasa.gov/missions/GPM/DPR&ved=2ahUKEwiLyo_zzcr6AhWHX_EDHXf9AwkQFnoECAcQAg&usg=AOvVaw1xngl7J9GH3qtHN-_rUBtH
https://www.google.com/url?esrc=s&q=&rct=j&sa=U&url=https://gpm.nasa.gov/missions/GPM/DPR&ved=2ahUKEwiLyo_zzcr6AhWHX_EDHXf9AwkQFnoECAcQAg&usg=AOvVaw1xngl7J9GH3qtHN-_rUBtH
https://www.google.com/url?esrc=s&q=&rct=j&sa=U&url=https://gpm.nasa.gov/missions/GPM/DPR&ved=2ahUKEwiLyo_zzcr6AhWHX_EDHXf9AwkQFnoECAcQAg&usg=AOvVaw1xngl7J9GH3qtHN-_rUBtH
https://www.google.com/url?esrc=s&q=&rct=j&sa=U&url=https://gpm.nasa.gov/missions/GPM/DPR&ved=2ahUKEwiLyo_zzcr6AhWHX_EDHXf9AwkQFnoECAcQAg&usg=AOvVaw1xngl7J9GH3qtHN-_rUBtH
https://www.google.com/url?esrc=s&q=&rct=j&sa=U&url=https://gpm.nasa.gov/missions/GPM/DPR&ved=2ahUKEwiLyo_zzcr6AhWHX_EDHXf9AwkQFnoECAcQAg&usg=AOvVaw1xngl7J9GH3qtHN-_rUBtH
https://www.google.com/url?esrc=s&q=&rct=j&sa=U&url=https://gpm.nasa.gov/missions/GPM/DPR&ved=2ahUKEwiLyo_zzcr6AhWHX_EDHXf9AwkQFnoECAcQAg&usg=AOvVaw1xngl7J9GH3qtHN-_rUBtH
https://www.google.com/url?esrc=s&q=&rct=j&sa=U&url=https://gpm.nasa.gov/missions/GPM/DPR&ved=2ahUKEwiLyo_zzcr6AhWHX_EDHXf9AwkQFnoECAcQAg&usg=AOvVaw1xngl7J9GH3qtHN-_rUBtH
https://www.google.com/url?esrc=s&q=&rct=j&sa=U&url=https://gpm.nasa.gov/missions/GPM/GMI&ved=2ahUKEwiU3M3Qzsr6AhXLQPEDHViSBUYQFnoECAoQAg&usg=AOvVaw3bFLmpCziZZjdl9wrywhuv


3. Introduction of Scientific Data Visualization 



What is Blender? 

Blender is: 
 3D graphics software for modeling,  

animation, and visualization 
 Open-source 
 A real-time 3D viewer and GUI 
 A Python scriptable interface for loading data 

 
http://www.blender.org  

http://www.blender.org/


Rendering Engines 

 Blender (included) 
 Cycles (included) 
 Yafaray  

(open source ray tracing engine, http://www.yafaray.org/ ) 
 Luxrender (http://www.luxrender.net/en_GB/index ) 
 Octane (http://render.otoy.com/ ) 
 Renderman (http://renderman.pixar.com/view/renderman ) 

http://www.yafaray.org/
http://www.luxrender.net/en_GB/index
http://render.otoy.com/
http://renderman.pixar.com/view/renderman


[Example] Wave current (near Incheon Port) 

Anim: HighRes 

http://incode.inha.ac.kr/GGB/SciViz/220729/ggb.220729.mp4
http://proj.dhkim.info/Inha/InCODE/GGB/220729/220729.html


JOURNAL OF ATMOSPHERIC AND OCEANIC TECHNOLOGY 



4. Example of visualization: Typhoon‘Hinnamnor'  

* Cloud - Height, Thickness, Type (GK2A, KMA) 



Anim: click HighRes Anim: click HighRes 

Super strong typhoon‘Hinnamnor' in 2022 
00 – 06 UTC 5 September(Cloud and precipitation intensity)  

http://proj.dhkim.info/Inha/InCODE/GK2A/Hinnamnor/009/009.html
http://proj.dhkim.info/Inha/InCODE/GK2A/Hinnamnor/004/004.html


Anim: click HighRes Anim: click HighRes 

Super strong typhoon‘Hinnamnor' in 2022 
00 – 06 UTC 5 September(Cloud and precipitation intensity)  

http://proj.dhkim.info/Inha/InCODE/GK2A/Hinnamnor/007/007.html
http://proj.dhkim.info/Inha/InCODE/GK2A/Hinnamnor/006/006.html


Anim: click HighRes 

Super strong typhoon‘Hinnamnor' in 2022 
00 – 06 UTC 5 September(Cloud and precipitation intensity)  

http://proj.dhkim.info/Inha/InCODE/GK2A/Hinnamnor/010/010.html


5. Summary and further work 
     and application for operational forecast 

1. Case study and preliminary test for operational use 
 
2. Verification ground base data sets 
     & improvement of Algorithm,  
        share and transfer to member country 
        (if any request)  



Discussion 
 
Dr. Eun Jeong CHA 
Korea Meteorological Administration 
Vice Chair, TRCG, Typhoon Committee 
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Intensity: Maximum wind speed (m/s) & Pressure (hPa) double peak, long  

Time (06UTC 28 August ~ 12UTC 6 September) ~ 10 days 

* To be confirmed by Best Track 

30-31 August (55m/s) 

5-6 September (50m/s) 

Rapid intensification 
29-30 August  
(37m/s  55m/s) 

2-4 September (47m/s) 

KMA operational analysis 


