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

5 impact typhoon track and intensity
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Central Pressure (hPa)
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Wind distribution(KMA)

Wind Lidar(Supersite, Incheon International Airport), (5 September 2022)
Wind vector (m/s) & SNR See next slide
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Wwind Lidar (Supersite, Incheon International Airport) KMA, (5 September 2022)
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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

Tropical Cyclone Cross Section
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However, in real world, ... Cross section of vertical & horizontal structure

Horizontal structure (GK2A) (Low-Mid-Upper level)
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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

Software for 3D graphics

M vava (& LightWaveTll

, 3D5S MAX HOUDINI

P ~@®)blender

CINEMA 4D
@® p; XAR's
RenderMan
Dr. Brian R. Kent
3D Visualization



A®)blender

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/ )
= |uxrender (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
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http://incode.inha.ac.kr/GGB/SciViz/220729/ggb.220729.mp4
http://proj.dhkim.info/Inha/InCODE/GGB/220729/220729.html
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“Cloud-Base Height Estimation from VIIRS. Part I: Operational
Algorithm Validation against CloudSar

CURTIS J. SEAMAN, YOO-JEONG NOH, AND STEVEN D. MILLER

Coope rative Institute for Research in the Atmosphere, Colorade State University, Fort Colling, Colorado
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(Manuscript received 31 May 20146, in final form 14 October 2016)

ABSTRACT

The operational VIIRS cloud-base height (CBEH) product from the |Suomi-National Polar-Orbiting Part-
nership (SNFPF) satellite is compared against observations of CEH from the cloud profiling radar (CPR) on
board ClowdSar. Because of the orbits of SNPFP and ClowdSar, these instruments provide nearly simultaneous
observations of the same locations on Earth for a ~4.5-h period every 2-3 days. The methodology by which
VYIRS and ClowudSaf observations are spatially and temporally matched is outlined. Based on four 1-month
evaluation periods representing each season from June 2004 to April 2015, statistics related to the VIIRS
CBH retrieval performance have been collected. Results indicate that when compared against ClowdSar, the
VIIRS CEH retrieval does not meel the error specifications set by the Joint Polar Satellite System (JPSS)
program, with a root-mean-square error (RMSE) of 3.7 km for all clowds globally. More than half of all
matching VIIRS pixels and Clowd Sar profiles have CBH errors excesding the 2-km error requirement. Un-
derscoring the significance of these statistics, it is shown that a simple estimate based on a constant clouwd
geometnc thickness of 2km outperforms the current operational CBH algorithm. Tt was found that the
performance of the CBH product is impacted by the accuracy of upstream retrievals [primarily cloud-top
height (CTH)] and the a prios information used by the CBH retrieval algorithm. However, even when CTH
errors were small, CBH errors still exceed the JPSS program error specifications with an RMSE of 2.3 kim.
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4. Example of visualization: Typhoon ‘Hinnamnor’

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

CBH with GK2A data

water
phase

ice
phase

(cloud base height)

LWEP — /‘x yrd» LWP is the sum of the fluid content of the
- PairTLAZ =
z—0 atmosphere as a concept to describe the

radiative transfer process
= CBH estimation using Liquid/lce Water Path & Liquid/lce Water Content

= CIRA method(Seaman et al. (2017) based on Suomi—NPP/VIIRS — Apply to GK2A

data
______________________________ 1 d I -
: : Cloud type LWC (gm ™) i 4 - / Input GK2A data (cloud, cloud phase, /
: LWP pllq 1.3 I"e : Altocumulus/altostratus 0.455 o™ SasHpe SRl ElL Ok ey
: 3 1 Cirrus 0.01
1 ! Cirrocumulus 0.01 ' e b
: LWP 1 Cumulus 0.580 ceH cBH can o
— 3 ! Cumulonimbus/nimbostratus 0.01
: CGTP = Min({ye, 15) e a0t
'_ _____________________________ 1 Liquid Water Ice Wate
“““““““““““““““““““““““““““““““““““ " pliq : density of liquid water I
: COT : z: ?:Ioud optical thickness J/ \Il
 TWP = 3.686 ! r, : effective radius(liquid) Calculation Calculation
1 . D.: effective radius(ice) i LWP i IWP
. —0.006656 + D E LWP: Liquid Water Path n=ns ——
1 e LWC: Liquid Water Content | |
: : IWP: Ice Water path |
1 s 2 3 ' IWC: Ice Water Content
i Dg = 3263+ 1242 CTT + 0.197 CTT* 4+ 0.0012 €TT* | 17 cioua Top Temperstis
: ' CGTP: Cloud Geometrical Thickness CBH = Max(CTH — CGTP, 0) |
1 IWP : Parameter
: CGTP — Min(— : 15) : CGT: Cloud Geometrical Thickness I \L
1 0.1 4 CTH: Cloud Top Height
gy ot oo A o i e A e A e e e s CBH: Cloud Base Height CGT = CTH — CBH

CBH = Max(CTH — CGTP, 0) CGT = CTH — CBH

(Cloud Geometrical
thickness)

Flow chart



Super strong typhoon ‘Hinnamnor’ in 2022

00 — 06 UTC 5 September(Cloud and precipitation intensity)

Anim: click HighRes

Anim: click HighRes


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

Super strong typhoon ‘Hinnamnor’ in 2022

00 — 06 UTC 5 September(Cloud and precipitation intensity)

Anim: click HighRes Anim: click HighRes


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

Super strong typhoon ‘Hinnamnor’ in 2022

00 — 06 UTC 5 September(Cloud and precipitation intensity)

Anim: click HighRes


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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