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A Survey of Weather Forecasting Software and Installation of
Low Resolution of the GloSea6 Software
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Abstract With the development of technology and the advancement of weather forecasting
models and prediction methods, higher performance weather forecasting software has been
developed, and more precise and accurate weather forecasting is possible by performing
software using supercomputers. In this paper, the weather forecast model used by six major
countries is investigated and its characteristics are analyzed, and the Korea Meteorological
Administration currently uses it in collaboration with the UK Meteorological Administration
since 2012 and explains the GloSea However, the existing GloSea was conducted only on the
Meteorological Administration supercomputer, making it difficult for various researchers to
perform detailed research by specialized field. Therefore, this paper aims to establish a
standard experimental environment in which the low-resolution version based on GloSea6
currently used in Korea can be used in local systems and test it to present the localization of
low-resolution GloSea6 that can be performed in the laboratory environment. In other words,
in this paper, the local portability of low-resolution Globe6 is verified by establishing a basic
architecture consisting of a user terminal-calculation server-repository server and performing
execution tests of the software.
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Table 1. The current status of global

weather forecasting models used by each country.

Country Model Name Model Full Name Feature
Numbers of Operations:1/day
UK GIoSea[1]5][16][17 fogé(():gglﬁnSeassosr](aelm Prediction Period: 6 months
g sy Purpose: Weather Forecast
IMA/MRI-CPS? Numgerd_of_opeﬁatipr&s/gayés.ﬂ/day
- _ rediction Period: ays
Japan [18][19][20] JMA/MRI-CPS2 Purpose: warm/cold season and El Nifio
monitoring
N bDev]((aloped and /rgn by Ié%ear(bo 1
umber of operations/days.: ay(00,
Korea KIM[21][22][23] Korean Integrated Model UTC). Prediction Period: 12 days
Purpose: Global domain
| hedral The first ope‘rationaI_NWI?1 rgocliel |3 the world
cosahedra using an icosahedral gri
German N’gg)erl\l[z\é\]/%gﬂgg] Nonhydrostatic Weather Number of operations/days.: 2/day(00, 12
Y and Climate Model UTC), Prediction Period: 180 hours
Purpose: Analysis of sea ice and mountain
ACCESS Australian Community Number of operations/days.: 2/day,
Australia model[27][28][29] Climate and Earth Prediction Period: 240 hours (10 days)
System Simulator Purpose: Global domain
Numb Rfadar assimil/ac‘jtion 4/d
- : umber of operations/days.: ay,
USA | HRRRI30I[311132] | qoe, FiohResoution, Prediction Period: 6 hours
P Purpose: Temperature prediction of cloud line
and lake
NAM North American Number of operations/days: 4/day, Prediction
USA Model[33][34] Mesoscale Forecast Duration: 84 hours (3.5 days)
System Purpose: Global domain
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Table 2. Coupled model resolution grid size.

Model Name Grid Size
High Resolution Coupled Model
GloSeab 60km
Low Resolution Coupled Model
GloSeab 170km
KIM NE360NP3L91 12KM
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NAM-NMMo|# #Z 7|7k 2006 62 204+
AA7HA] TSk QU 7—.31} 7] 12kmo]d #=
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84AIZE B 3AI7I} YTk

-

=0 X
=

2.4. 2429 JMA/MRI-CPS2 24

AE 74 (Japan Meteorology Agency)=
JMA/MRI-CPS2(Japan Meteorological Agency/M
-eteolorogical Agency/Meteorological Research

Cluster Server

Institute-Coupled Prediction System version 2)
HeaE st glom ol AIA®l (JMA/MRI
-CPS1; Takaya)e WAIst] 2015 6ol 2F=71
A2t TMA/MRI-CPS2+ o]d EE(MA/MRI
-CPSDAE wi7]-siF 2% 24t <8 ZE(CGCM)
o AEASRAAT, HTAS Y ARo] EA=gI
A 2L CGCM(MA/MRI-CGCM2)2 o] ZeElHct
7] & S Hel RolA STt Eom 7] B
g(JMA Global Spectrum Model GSM1011C; JMA
2013)9] s+ TL159(F 110km AR} ZHA)o]w,
00 (9] 0.1hPa)ol™ s R s+ 1
oA 7Kt Fd 0.5=7H]. S BE P9
A AZE ARgste] A AlA siko s S A
St 5, WAL 7] S s A, s
SNYEAL 5 ofF] SHoA ET5te] BFE i
A=} BE AAHQ A7 FE(GHGs)=
CMIP5 RCP4.5 AUzl eefe] 2dl FtolA 45
W, EX £72 JRA-55 AlRA R 27|38k of
719l JMA/MRI-CGCM2 77 °] 8oF&]o] Qit}. 7]
27] 22 E3F JRA-55 AAClA Fsi s 271
FE % &3 ALH ] 71 HAMOVE/MRI)
of ofsf e

Sl=
H 0,

Local PC Client

(KMA ecmdt VMware)

Cylc Rose

SSH

KMA Glair
Firewall
IP Registration Required
by APCC (Busan)
FCM
_ glair to Cluster server
D —
—
—_—
Provide the latest o
glosea src

\ Request ru gl ea by Cyle
work flow

il |

I N t

Connection <->

Requirement Need FCM setting

You have to redistration your
local cluster server IP for
download the lastest Glosea

Install & Setting

1. GNU Compiler

2. FCM, Rose, Cylc

3. HDF5, NetCDF (+Parellel)

7. CTLDATA, Input Data

Connection <->
Need SSH setting

Install & Setting

1. Virtual Machine (VMware)

2. Wget

3. bash shell for Window (ex git)

4. Eccode, Zlib 4. cmdt Setting
(APCC Busan) 5. GCOM, Shumlib - HOST: /etc/hosts
6. OASIS3-mct - ROSE: rose config

- CYLC: globar.rc

O3 4. Mol 71y 22 GloSeab AlAE FA| =

Fig. 4. Overall Configuration Chart of the low resolution of GloSea6 System
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T 3. GloSea ZE22[36]
Table 3. GloSea Coupled Model

Model Full Model Name Obsenrvatio

UM Met Office Unified Atmospher
Model e
Los Alamos Sea Ice

CICE model Sea Ice
Nucleus for European

NEMO Modelling of the Ocean Ocean
Joint UK Land Land

JULES Environment Simulator Surface
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+5< Axte] GHRE d&ohe HFE ZEIHo|
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B 4. MAE 7|4 2 GloSeab #3293t Local PC T4 ATEY 0]

Table 4. Essential software for performing low resolution of GloSea6 System Local PC

Name Version Installed Directory Function
Linux(Ubuntu) 21.04 N/A Operating System

Python 2.6+ /Jusr/local/bin Dependent language of rose and cylc

Rose 2019.01.5 | /opt/rose Manage & run suite (.rc file)

Cylc 7.9.3 /home/$USER/TI/shumlib GloSea work-flow engine

FCM 2019.05.0 | /opt/fcm GloSea source version management

Ae otAEo] AFEH o]E suitele.g. suite.rc,
rose-suite.conf)gkx FEsta olo] tigk WE, =
g, 283 AP P4 AETt Rose AZEFOJE ]
83t} I2]3 Rosell 95l AHH suiteS 7|HEOZ
CylcZt GloSeaE oYty BE-S 433t} 7]
A GloSeall £2AF == [O¥ 4]9] Gliar A8 #
Z=lo] ATt CyleZt GloSea® =3t
FCM &ZEgo|7} SVNI} 53t £AAFES S
QA He Hupo] BE HFH o= wiRdEL
H, Cylc9] work flow engine°ll 2J3] 7|42 =
Q! GloSeaZ} =3 =3l J10f| ¥t 23} 32 user
home YHEEY .cyle-runol A7=Th

of7]1A A AgLd Low GloSea6?] 3%
F AR AHAE 7)o E BEE 485l o]
o IHH 71 AFE AP £ A AR 271 W
§ IA A2 A= Aot} o714 [ 213 2
o] 7129 FHAFE A ARREE A X 71deH
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Table 5. Essential software for performing low resolution of GloSea6 System

Name Version Installed Directory Function
Linux(CenOs) 7 N/A Operation System
python 2.6+ /usr/local/bin Development language (rose, cylc)
Rose 2019.01.2 | /opt/rose Manage & run suite (.rc file)
Cylc 7.8.3 /opt/cylc GloSea work-flow engine
FCM 2019.05.0 | /opt/fcm Get GloSea source from Glair server
GCOM 6.8+ /home/$USER/TI/UM/gcom GloSea Model (UM, CICE, Interface)
MPICH 3.14 /usr/local/mpich MPI Distributed Processing
Shumlib 2019.10.1 | /home/$USER/TI/shumlib Set of Libraries for UM
Zlib 1.2.11 /usr/local/zlib Data Compression Library
HDF5 1.10.3 /usr/local/hdf5 Layer Data Format
HDF5-Parallel | 1.10.3 | jusr/local/hdfS/hdfS-parallel1.1 | s parallel processing
NetCDF-c 473 /usr/local/netcdf C Matrix Data Format
NetCDE-fortra 444 éuzrz{locaI/netcdf/netcdf-fortran- Fortran Matrix Data Format
Cmake 3.20.2 /usr/local/bin Compile and Build
Eccodes 2.9.2 /usr/local/eccodes EIlIJeFR)EnCdOIng & Decoding (GRIB,
PnetCDF 1.8.1 /usr/local/PnetCDF NetCDF Parallel Processing
GTPL 8.0.3 /usr/local/gptl GloSea Benchmark
OASIS3-MCT 4.0 /home/$USER/oasis3-met_4.0 GloSea Model Coupling Library




i

TIMOIZAIAH ATEY0f FAF U GloSeab ATEY0] XafaT Mxue 75 357

=BoA AIFE A|AEL Local PC Clineto]l 71439
VMware Linux Ubuntu21.04 A¥E =311, 7]
29 +HAFEHE A sk= Cluster Serverg 75
3t & Local PC® Cluster Server Alo]9] o3 &
Al F=3ict o714 Local PCEF Cluster Server
Afolo] FF SAlo] FFEHOIUZCE  Cluster
Serverol4] =35 A3} Tlo]El7} Local PCE AA|
7ro =2 #%Eo] Local PCO £ tEl=o] AAE
O= Local PColA A Hloj8lE &4 ¢ A+
Ut &, (119 519k 2ol 7120 rHFE ] AH
A&HA 71dolE BdE st pHZFE 4
oA Az} HlolEE £A5k= HEEA &

o & QUek ES 712 rEAEFE A FFok=
L GloSeas F-A7E2] Cluster ServerolA]

3 7heet IS St 1ol tigt o4 HAE
£ APFoEN, FHAFEHY EHY FS AaAZ

o

m 4 ko

4w
39,

3.2.1. Local PC Client

Local PC Clent= [18 4]9] Asjde 2=
Low GloSea69] HA| A28l 3494 Local PC
Clientof] 3= F-EoJt} Local PC Client®] 8
752 roseE ©|8519 suite MAS] B HHS
2|5kal Cluster server24-E GloSea”} =1L Q)
= @S CylcE &0 ZUEHsL 30| S
A3 | A3} mpd g diol BAs= S AlglE
g =g

Aspde g 43517 Yol Local PC
Client A|A8E F55k= R th23t 2tk Local
PC Clinet®] window *@AA ol 73 =4l
VMwareE AXJ5t Linux Ubuntu 21.04 ¥&E
7Wskett), 83 VMwareol| [# 419} Zo] a3t
AT EolE AXJsit. 1% of2 Cluster server?}
G BAlo] 2 & QA ssh AL 3t of7]A
ssh 1% HH412 GIEA] H|d¥S 2791 At
IA71-70917] WhAle g AAsict I8 rose, cyle
I3 femE AXE &, A AFED Low
GloSea6°l| lgdk= suite IS gliar®] SVN AlH]
2XE W=t} 181 suite, rose, cylc 34 AP

Mooz r

st
o
ol

[ Rose suite.rc A1 }

l

[ cyle 7[5} }

l

[ cyle fem make A% }

|

[ cylc model A% }

Cyle NEMO =%

Cyle CICE &%

Cylc JULES =%

|

EEEEEELLEEED

J% 6. Molide Z2E A A uby
Fig. 6. The entire process of implementing the |
ow resolution of GloSea6

B GloSeaZt AAZ 8= = Akt ==& Cluster
2 A7gsitt,

3.2.2. Cluster Server

Cluster Server= AddT ZAY¥LE Low
GloSea62] HA| AIAE oA Cluster Servero©]l
&3l HEolt}y Cluster Server® F8 7152
Local PC Client2%€ 23% Low GloSea6d] &
FE (2" 519 2o suiteE HE5IA cyleE F9
F3star A3t glojelE A/dste] Local PC Clientol
AIE Mol 9T dth

Ade ZAEES FPok7] s Cluster
server AARRE 50k WS ohedt Zth
Cluster Server™ Local PC Client?} &< JsHAl &
Wk BAS 9J5te] SSH AHE 3flof stttk 1 &,
GloSeaE 357 95l [& 5]°) sfFst= H7AE
A5 A sfjof gt

3.2.3. Glair

Glaire AT 2824 Low GloSea6E HiZ
skal g 7|Hke] AT EQo] IRAHE | Toto]zt
1, o]gr 34 A|ARLE Z8E Tracs 7|90 2 =t

717374014 HElshe & HolA] olgeltt. 3= 714



358 stamEERsAr|ssE=2| M4 K5E

(03 13316_.N9GEORCAT_kmt-ab447 - 10.100.54.110:43051 - o X

Fle View Control Sute Help

v [oc

M58 0539097 0539202 059322 PTL

g5 start
» [7] um_mooeL

gsfc_get snalysic

running tosop at 018111770000z | (Gtersc ] tive 2021.09:30m14.393540300

J% 7. Low GloSea6 #=3 Zut

Fig 7. Result of Low GloSea6 Running

ol 555 AR L 1Pet o] hsojA]of & 4= 9l
on Glaird] 92% SVN &AFE R EE9}
FCM B%°1E B4l Low GloSea6d] AAFEE th
SRE ¥g 4 Qlth

3.3. Mol Aot MA Ald Ay

e AdRd Low GloSea6d] AA| 52 1}
e Aok, [O™ 617 o] Local Clientd
VMware®] roses | E 0| suite TLEC] A5}

H 6. &0
Table 6. System specs used by survey

AT AAH A

Ngm Hardware Specification
CPU: Intel® Xeon Silver 4208 (8 cores
16 threads) * 2 EA
GPU: NVIDIA GeForce GTX 3090 * 2
Node | EA
1 RAM: 128GB(16GB * 8EA)
SSD: 960GB
HDD: 4TB
0OS: CentOS 7

CPU: Intel® Xeon Silver 4208 (8 cores
Node 16 threads) * 2EA
) GPU: NVIDIA GeForce GTX 3090 * 2

EA
RAM: 128GB(16GB * 8EA)

CPU: Intel® Core™ i7-4790CPU @
3.60GHz (4 cores 8 threads)

GPU: NVIDIA GeForce GTX 1050 Ti
Local | (4GB Memory)

PC RAM: 8GB

HDD: 1TB

SSD: 100GB

Virtual OS: Ubuntu 21.04
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