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Visualization types

 Image-based visualization  Web-based visualization 



 4th Super computer of KMA

 Installation  November 2014~ early 2016

System architecture
Peak Perf.

(TF)

Processor type

& Memory
# Nodes

Login

nodes

I/O

System

CRAY XC40-LC

(3 cabinets)
447

Intel haswell 2.6GHz

24cores/node

128GB/node

computational

(448nodes)

Pre-post

(12nodes)

4 set
3.3PB

> 50GB/sec 

CRAY XC40-LC

(16 cabinets*2set)
5,800

Intel haswell 2.6GHz

24cores/node

128GB/node(comp)

258GB/node(pre-post)

computational

(2,904nodes*2set)

Pre-post

(56nodes*2set)

8 set
> 13.5PB

> 248GB/sec 

HPC introduction



GDAPS(‘11.6)

• resolution : N512 (1024 x 

768)

(~25km / 0.3515°x0.4687°)

• 70 layers
(top ~ 80km)

• +12 days Forecast

• Initialized by 4dVar

RDAPS(’11.6)

• resolution : ~12km
(540x432 / 0.11°x0.11°)

• 70 layers (top ~ 80km)

• +87 hrs Forecast

• Initialized by 4dVar

LDAPS(’12.5)

• resolution : 1.5km (744x928)

• 70 layers (top ~ 40km)

• + 36 hrs Forecast

• Initialized by 3dVar

Ensemble(’11.5)

• CTRL+23 members

• resolution: N320
(~40km / 0.5625°x0.375°)

• 70 layers
(top ~ 80km)

• +12 days Forecast

• IC: GDAPS(11.5)

Operational NWP Models



Model Resolution
Target 
Length

Target / Purpose

GloSea5(Global) N215(60km) L85
220 days(M2)
60 days(M2)

Seasonal prediction
(~6months)

GDAPS (Global) N512(25km) L70
T+288 (00/12)
T+87 (06/18)

Global deterministic

Global EPS (Global) N320 L70 M24 T+288 Global probabilistic

RDAPS (E.Asia) 12km L70 T+87
East Asia / Short-
range

LDAPS (Korea) 1.5km L70 T+36 Korea / Short-range

Wave Watch III

55km T+288 Global

8km T+87 Northeast Asia

1km T+72 Coastal

ADAM (Dust & 
Aerosol)

30km T+72 Asia dust

DBAR (Typhoon) 35km T+72 Track

Tide/Storm Surge 9km T+87 Northeast Asia

Medium

-range

(Very) 

Short-

range

Applica

-tion

Models

Seasonal Grads/

NCL

NCAR

graphic/

NCL

Graphic 

program

NCAR

graphic/

NCL

Operational NWP Models

~130,000 charts/day 



UM pp files
GRIB
(*.gb)

Binary (*.gdat)

Secondary 

variables

(*.dat)

charts
(*gif)

Checking to exist pp

files
um2grib kwgrib FORTRAN

ncarg, 

Imagemagick

Adapting a split method according to NWP model dissemination schedule (3hrs, 6hrs, 12hrs)

[1st] basic charts

• (split)Asia/Korea forecast charts , 

Convective charts... 

• accumulated charts, time-series 

charts…

[1st] basic weather charts using model output

[2nd] charts using secondary variables

• (Split) skew-T charts, Auxiliary charts

• low pressure-track, fog, lightning index..

[2nd] weather chart using secondary 

variables

General procedure for images 

Pa000

Pa001

:



# of timeline

Examples of applying split method



pa pb pc pepp

Grib

(4 shells)

ldps_qclf_grb2_sort.ksh ldps_l1p5_grib_bnry.csh 
gdat

(binary)

(2 shellls)

Binary

/ascii

(6shells/

6 sources)

ldps_l1p5_draw_skew.csh

ldps_l1p5_conv_zone.csh

ldps_l1p5_conv_grph.csh

ldps_lc06_draw_fxko.csh

ldps_lc06_draw_train.csh

ldps_draw_prcp_a06h.csh

ldps_draw_prcp_t06h.csh ldps_l1p5_draw_city.csh

ldps_lc06_draw_grph.csh

ldps_rip4_merg_lc06.csh

ldps_lc06_conv_grph.csh 

ldps_rip4_draw_lc06.csh

ldps_rip4_conv_lc06.csh

Draw

(14 shells/

14 sources)

Convert

/merge

(5 shells

ldps_qclf_ppfl_grb2.ksh ldps_post_ppfl_grib.csh

l015_post_isen_grb2.csh

ldps_post_pp2grib_caris.csh

ldps_l1p5_bnry_skew.csh ldps_l1p5_bnry_grph.csh

ldps_rip4_bnry_lc06.csh ldps_l1p5_bnry_city.csh

ldps_lc06_bnry_grph.csh ldps_l1p5_bnry_pblh.csh

ldps_l1p5_draw_zone.csh

ldps_l1p5_draw_grph.csh

ldps_l1p5_draw_ufog.csh

ldps_l1p5_draw_fk4s.csh

ldps_l1p5_draw_pblh.csh

ldps_l1p5_draw_visb.csh

pp: post processed file

pa: model levels

pb: pressure levels

pc: single levels

pe: single levels(stability)

Using NCAR graphic

+ user-defined library/

Subrutine(FORTRAN)

Flowchart of post processing (LDAPS)

main shell: main_ldps_post_all_job.csh



LDPS Graphic outputs

Class
# of 

type
# of charts Remarks

1 weather charts 53 1,961 53 types x 37times

2
Local area weather 

charts
5 1,480 5 types x 8 regions x 37 times

3 Postage style chart 5 5 Accumulated rainfall(4)& RH(1)

4 Skew-T log charts 1 2,183 59 points x 37 times

5 Vertical time series 1 70 70 points

6 Instability time series 1 6 6 regions

total 66 5,668

• Run time : 95 mins/00,12UTC,  30mins/06,18UTC

• # of charts :   5,668 per time (22672/day, ~ 16%)

• Chart types :   66 type
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3
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LDPS Graphic outputs



Overlay satellite imagery



Make comprehensive charts for instability       Add grid information 



Visualizing NWP data with text

PHP programming



Monitoring charts usage 

 Monitor to access weather charts in near real time 
 Analysis internal forecasters’ chart usage

# of User # of chart type # of chart

# of charts # of usershour



Web based application to explore and

visualize not only NWP data but other meteorological data such as satellite, 

radar, surface observation.. 

IMAS: Integrated Meteorological Analysis System

(http://afso.kma.go.kr)

KMA forecasters

Authorized users

(using Internet) 

Version 1 since 2012 
Version 2 since 2015 



 Zoom in, Zoom out, Overlay 

 GIS information(River, Mountain, Road…) 

 Control time – Animate, Change base-time

 Measure distance, location 

 Analysis tools: Cross-section, time series, 

 Design and save as ‘favorite’ products to re-use 

 Add or remove layers  

Interactive features 



<Categories>

1.Weather chart

2.Anxilliay chart

3. Model Variables 

4. Typhoon

5. Observation

Tools

User-interface 



GIS Themes

Area/Location

Analysis tool 
Time series/

Cross-sections

Layer

UTC/Local timeFavorites

Time-lines

Tools

Zoom-bar

User-interface 



NWP

 UM-Global (regrid: 0.35156 * 0.234375  -> 40km LCC )

 UM-Regional(12km LCC)

 UM-Local(1.5km LCC) 

 UM Ensemble(mean/anomaly)

 Wave model, Asian Dust model  

 ECMWF

11 types

(2,996 scenes)

Meteorological

Observation

 AWS, SYNOP, METAR, BUOY..

 Radar, Lightning

 Satellite – COMS, MTSAT, NOAA, ASCAT… 

31 types

(177 scenes)

Typhoon/

guidance

 Typhoon information, Typhoon model output

 Fog guidance 

7 types

(18 scenes)

Data 

*LCC: Lambert Conformal Conic 



300hPa  Temp, isotach 700hPa Temp, wind, Vorticity

850hPa Divergence, isotach850hPa moisture, Convergence

100hPa Temp, Wind

850hPa Temp, Mixing ration

Various charts



- Using layer + favorites menu

Customized charts

- Select 200hPa divergence chart & add 850hPa convergence chart 

- Delete unnecessary layers  & set my favorite 

- Check ‘my favorite’ 



Analysis tools

Temp.

T-Td

variable-height chart at a certain point 



Member  01: MSLP, rain Mean, Anomaly of MSLP 

•UM GDAPS ENSEMBLE(+228hr, 3hr) :  24 members  &  mean, spread 

Ensemble charts



• For forecasters

– COMIS ( 4th Comprehensive Meteorological Information System )  

– IMAS

• For government-related agencies

- IMAS and image-based charts on the disaster prevention 
weather information system

• For public/ international users

– KMA Home page  

– Including Philippine area charts

• For researchers 

– Model experiments

– Internal monitoring charts

Data Services 



Thank you 

감사합니다


