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Tuesday, 7 July 2015 
• 14:00 – 15:30 orientation/Introduction  
• 16:00 – 17:30 model structure/Environmental setup 
 

Wednesday, 8 July 2015 
• 14:00 – 15:30  Tutorial(1): SVN download/code compile  
• 16:00 – 17:30 Tutorial(2): pilot run 
 

Thursday, 9 July 2015 
• 14:00 – 15:30 Tutorial(3): configuration (source code, run script) 
• 16:00 – 17:30 Tutorial(4): simulations of RMP and RSIM 
 

Friday, 10 July 2015 
• 09:00 – 10:30 Tutorial(5): check and repetition of simulations 
• 11:00 – 13:00 Tutorial(6): post-process/evaluation 
• 14:00 – 15:30 Tutorial(7): evaluation (own simulation) 
• 16:00 – 17:30 Tutorial(8): presentation 

 
Saturday, 11 July 2015 

• 09:00 – 10:30 Presentation by participants (1)  
• 11:00 – 13:00 Presentation by participants (2) 

30m. 
break 

30m. 
break 

30m. 
break 

30m. 
break 

30m. 
break 

30m. 
break 

lunch 
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• It’s okay not to know everything. 
 

• The only thing you should learn in this 
tutorial is how to run the GRIMs model, 
especially RMP. 
 

• This tutorial is appropriate for 
beginners, so please be patient even 
though it is too easy for you. 
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Ms. Yeomin JEONG (APCC) 
 
 
 
 
                                Mr. Changmook LIM (APCC) 
 

 
 

                    
Ms. Hyun-Hee PARK (Kongju Univ.,) 
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Account Users (21 people from 12 nations) 

tuser01 Myung-Seo Koo 

tuser02 Claudia Cruz Silva Antonios Mekhiel Sourabh Shrivastava 

tuser03 Ferdika Amsal Jose Rizal Wido Hanggoro 

tuser04 Yahya Darmawan Iman Babaeian Mat Kamaruzaman 

tuser05 Davaadorj Amarsaikhan Enkhchineg Jantsan Munkhtsetseg Erdenebayar 

tuser06 Eniola Ajani Olaniyan Farah Ikram Sajjad Haider 

tuser07 Peter Tuju Winai Chaowiwat Diep Le Duy 

tuser08 Luu Nhat Linh Minh Ha Truong Pham Thi  Cham 
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Greeting 



Korea Institute of  

Atmospheric Prediction Systems 
(KIAPS) 

APCC Training program 2015, Busan, Korea 



▪ The Global/Regional Integrated Model system (GRIMs; Hong et al. 2013, 
http://grims-model.org) is an atmospheric model system that has been 
created for numerical weather prediction, seasonal simulations, and climate 
research projects, from global to regional scales. 
 
▪ The GRIMs not only keeps the advantages of the predictability of the 
operational model but also includes the advanced dynamics and physics 
schemes that have been developed in research communities, i.e., WRF 
model.  
 
▪ The GRIMs is greatly flexible with multi-platforms from a personal 
computer to super-computers, with either a thread mode or a message-
passing interface (MPI) mode.  
 
▪ Within Fortran 90 programs with C-preprocessor source codes, a global 
model program (GMP), a regional model program (RMP), and single-
column model program (SMP) can be selected. 
 
▪  In addition, the MOM3 and ROMS for global and regional 
ocean/atmospheric model programs (GOP and ROP), respectively, were 
combined for climate prediction and mechanism studies. 

http://grims-model.org/
http://grims-model.org/
http://grims-model.org/
http://grims-model.org/
http://grims-model.org/
http://grims-model.org/
http://grims-model.org/
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▪ The GRIMs is the based on the dynamic features 
and physics parameterization of the NCEP seasonal 
Forecast Model, CVS MRF (Kanamitsu et al. 2002, 
BAMS). 
 
 
 
▪ Since 2000, the Numerical Modeling Laboratory  
in Yonsei University has developed the advanced  
dynamic core and physical processes.  
 
 
 
▪ Now, the GRIMs has been utilized as a reference 
model for developing a new global operational 
model in the KIAPS. 

Keeps the advantages of  
the predictability of the operational model  

Takes on a research model 
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LIBS 

(Global) (Regional) 

(source code   dynamics core + physics driver) 

(run scripts   resolution, forecast time, testbeds, etc.) 

(single column model) (Ocean, river) 

(Data Assimilation) 

MOM3, ROMS 

Fortran 90 

C-preprocessor (conditional compilation) 
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Physical parameterization 
provides estimates of the grid-scale 
effect of processes that take places at 
unresolved subgrid-scales. 
    e.g., radiation, surface, turbulence, condensation, .. 

Dynamical core 
solves the corresponding algorithms 
that evolve the resolved scales of 
motion. 
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Spectral dynamics SPH 
(Juang 2005; Kanamitsu et al. 2002) 

DFS 
(Cheong 2006; Park et al. 2013) 

Horizontal discretization Spherical harmonics Double Fourier series 

Vertical discretization Sigma (Lorenz) or hybrid (sigma-pressure; Lorenz) 

Prognostic variables 

Horizontal winds Divergence/Vorticity 

Virtual temperature Perturb. of virtual temp. 

Specific humidity 

Hydrostatic 
or non-hydrostatic 

Hydrostatic 

Grid system Latitude-Longitude 

Horizontal diffusion 4th order 

Time integration Semi-Implicit (leap-prog) 

Moisture advection 
Spectral 

Semi-Lagrangian 



8 

Dynamical core

SPH DFS
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(RSM, Juang and Kanamitsu 1994) 

f 

read global  
full field 

coefficient 

separate 
full field to 

base field (Fb ) and  
perturbation (f) 

Base field  

perturbation 

bF F f 

F
f

b 

::: GRIMs Regional Model Program (RMP) has  
the same model physics and model structure as Global Model Program (GMP). 
 
::: GRIMs RMP uses spectral transformation only for perturbation.  
                                                               good for long-range climate simulations 
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Physical 
Parameterization 

V1.0 
(NCEP RA2) 

V2.0 
(NCEP CFS) 

V3.0 
(GRIMs Development) 

V3.1 
(ROKAF operation) 

V3.2 (V3.2.3) 
(Current default) 

Radiation 
SW: 1-albedo 
LW: GFDL 

SW: 4-albedo (GSFC) (Chou et al., 1999) 
LW (Chou and Lee, 2005, Chou and Suarez, 1999) 

Surface 
M-O similarity 

(Hong and Pan, 1996) 
+ Z0T and Vsfc 

(Seol and Hong, 2006) 

+ WRF OML (Pollard) 
(Kim and Hong, 2010) 

+ Diurnal SST 
(Zeng and Beljaars, 2005) 

+ OML climatology value 
(Kim and Hong, 2010) 

LSM 
OSU1 

(Mahrt and Pan, 1984) 
OSU2 

(Kang and Hong, 2008) 
NOAH 

(Seol et al., 2012; Chen and Dudhia, 2001) 

PBL 
MRF 

(Hong and Pan, 1996) 

YSU 
(Noh et al, 2003; 
Hong et al., 2006) 

YSU + stable BL 
(Hong, 2010) 

Orographic gravity 
wave drag 

Alpert et al. (1988) Hong et al. (2008), Kim and Arakawa (1995) 

Convective gravity 
wave drag 

None Jeon et al. (2010), Chun and Baik (1998) 

Deep convection 
SAS 

(Hong and Pan, 1998; 
Park and Hong, 2007) 

RAS 
(Moorthi and Suarez, 1992) 

SAS + CMT 
(Hong and Pan, 1998; Byun and Hong, 2007) 

Shallow convection 
TDK 

(Tiedtke, 1988) 
GRIMS SCV  

(Hong et al., 2012) 

Microphysics 
WSM1 

(Hong et al., 1998) 

Cloudiness 
Implicit 

 (Campana et al., 1994) 
Implicit 

 (Ham et al., 2009; Hong et al., 1998) 

Vertical coordinate Sigma 
Hybrid 

(Koo and Hong, 2013) 

Moisture advection Spectral Semi-Lagrangian 

Chemistry Diagnostic Prognostic ozone 
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! 
! 
#define WRF 
#undef EXPLICIT 
#undef oned 
#undef debug 
! 
#define LEMONE 
! 
#ifndef WRF 
#include <define.h> 
#endif 
#ifdef WRF 
#undef clean 
#endif 
! 
#define STABLE_BL 
#define PFAC_Q 2.0 
! 
#define XKZMIN 0.01 
#define new_pbl 
#undef rlamdz 
! 
#define nontq 
#define nonuv 
#define brcr_05 
#define t_excess 

! 
! 
! 
! 
! 
! 
! 
module module_bl_ysu 
contains 
! 
! 
!------------------------------------ 
! 
   subroutine ysu(u3d,v3d,th3d,t3d,qv3d,qc3d,  
                  rublten,rvblten,rthblten,                                          
                  rqvblten,rqcblten,rqiblten,flag_qi,                           
                  cp,g,rovcp,rd,rovg,ep1,ep2,karman,              
                  dz8w,psfc,                                                  
                  znu,znw,mut,p_top,                                            
                  znt,ust,hpbl,psim,psih,                                       
                  xland,hfx,qfx,gz1oz0,wspd,br,                                 
                  dt,kpbl2d,                                                    
                  exch_h,                                                       
                  u10,v10,                                                      
                  ids,ide, jds,jde, kds,kde,                                    
                  ims,ime, jms,jme, kms,kme,                                    
                  its,ite, jts,jte, kts,kte,                                    



 

 Resolution:  grid size from 200 m to T62 (200 km) 

 Model:  GMP(SPH, DFS), GOP(GMP+MOM3), RMP, and ROP (RMP+ROMS) 

 

Single column Model : Direct impact of the new physics  

                                     TOGA COARE, ARM, etc. 

Regional NWP           : Impact on daily forecast  

                                     14-15 July 2001, 13-15 July 2006 heavy rainfall 

Regional climate        : RCM with reanalysis boundary condition 

                                     Asian monsoon climate, 30-yr climatology 

Global NWP               :  Heavy rainfall events – initial impacts 

                                      Cold and warm start runs for January 2010, August 2010 

Seasonal simulation  :  Stability of the scheme, tropical precipitation 

                                     1996, 1997, 1999 summer and winter , 30-yr AMIP run                     
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T62L64 (~200 km) T126L64 (~100 km) 

T254L64 (~50km) T510L64 (~25km) 

 Precipitation (mm/6 hrs) : Resolution sensitivity  

TMPA  
(OBS, ~30 km) 
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 Simulated precipitation with different resolutions (mm/18h) 

Accumulated 
explicit/implicit 
precipitation 

OBS  
(18 UTC 14) 

T62 (~200 km) T126 (~100 km) T254 (~50 km) T510 (~25 km) 

Accumulated 
surface 

precipitation 

Satellite Radar AWS 

* explicit (contour) 
* implicit (shaded) 

06 UTC 14 – 00 UTC 15 July 2001 
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• RMSE 

 
GRIMsT254 Global Model 

850hPa Wind 

500hPa Wind 
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SPH 
DFS 
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SPH_V1 SPH_V3 

DFS_V3 RA2  (OBS) 

Pattern Correlation 

SPH_V1 SPH_V3 DFS_V3 

0.89 0.93 0.91 

 500 hPa Z Standing eddies  

SPH_V1 SPH_V3 DFS_V3 

MEAN  
(mm/mon) 105.64 95.57 89.10 

Pattern 
Correlation 0.84 0.86 0.75 

 Precipitation (mm/mon) 

CMAP (OBS) 

SPH_V1 SPH_V3 

DFS_V3 
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Exp. Descriptions 

AGCM GRIMS GMP  

CGCM GRIMS GMP + MOM3 (daily coupled) ATMOS OCEAN 

daily mean  
Wind, Radiation, LH, SH, Precipitation 

daily mean SST 

AGCM CGCM 

MEAN 4.02 4.08 

Pattern 
Corr. 0.77 0.82 

 SST (°C) 

 Precipitation (mm/day) 

CGCM-GISST GISST (OBS) CGCM 

AGCM 

CGCM 
CMAP  
(OBS) 

Mean=3.41 
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 Cloud-resolving scale scenario downscaling with multi-regional 
models (RMP+WRF) 

Seoul city ( 3km ) 
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A1B (2040-2070) 20C (1980-2000) 

JJA 
A1B – 20C 

A1B (2040-2070) 20C (1980-2000) 

DJF 
A1B – 20C 
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(Figure from Meinshausen et al. 2011) 

RCP8.5;  
high greenhouse gas  
concentration scenario  

Year 

R
a
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v
e
 F
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g
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W
/m

2
) 

RCP4.5; 
stabilization scenario  

Target simulation period 
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Regional Downscaling Project 
“RCP 시나리오를 이용한 한반도 상세 기후변화 전망자료 산출” 

2009 ~ 2011 : CORDEX domain with dx 50km 
 
2012 ~ 2014 : Korea domain with dx 12.5 km 

One GCM 
(HadGEM2-AO) Multi RCMs 

 - RegCM4 (공주대) 
 - GRIMs (연세대) 
 - WRF (부산대) 
 - SNURCM (서울대) 
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Runoff : at each grid point (output of land surface model in RCM) 
River discharge : amount of gathered water over the basin 
 

RMP-TRIP for  
River discharge 
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 coupling impact on  
the regional-scale  
atmospheric analysis 

Li, Kanamitsu, Hong (2012, JGR) 
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• WRF and MPAS  (NCAR) 
  WSM3, 5, 6, WDM5, 6, YSU PBL, GWDO 

• ECPC G-RSM (ECPC)  FSU 
  SMP, WSM MPS, YSU PBL, ROM 

• NIM development (NOAA) 
  Physics modules and test 

• KAF-GRIMs 
  Operational since March 2012 

• KOPRI-GRIMs 
  Sensitivity to sea-ice in polar region 

• KISTI-GRIMs 
  Web-based atmospheric model browser (web portal) 

• Hanyang Univ. 
  Climate and Asian monsoon studies 

• APCC-GRIMs 
  Regional climate 
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http://grims-model.org 
 

http://grims-model.org/
http://grims-model.org/
http://grims-model.org/
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Contents Description 

Model Global/Regional Integrated Modeling System (GRIMs) 

Version V3.1 (Physics package option) 

Server 
KISTI Tachyon2 

(/home01/jeunan/GRIMs, /scratch/msjoh/GRIMs) 

Download 
svn co svn://165.132.26.154/[target code] [directory name] 

ex) svn co svn://165.132.26.154/libs_gmp libs 

Compiler & 

Software 
PGI-9.0-4, OpenMPI-1.4.2, NetCDF4, grads-2.0.1 
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Define Options 
Check Option 

Home Set Jobs 

Set Variables 
Compile Source 

Execute Model Check Variables Confirm Log 

Job Monitoring View Images 

A 

B 

A : Change physical options and compile source files 
B : Make a copy of compiled execution files 
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- Automatic and quasi-real time gathering the initial data  

Contents Description 

Data GFS+GDAS 

Frequency 
Twice per day 

(06UTC, 18UTC) 

Time interval 12 hour (00UTC, 12UTC) 

Filename 

gfs.txxz.sanl 
gfs.txxz.sfcanl 

gdas1.txxz.sstgrb.grib2   
gdas1.txxz.snogrb.grib2   

gdas1.txxz.engicegrb.grib2    

※ Time lists in web-portal consist of the data list in the directory of the supercomputer. 
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Contents Image 

YSU 

Accumulated rain(Korea & Global),  
RH & wind at 850 hPa,  
HGT & T at 500 hPa,  
HGT & wind at 200 hPa, 
vertical cross section of zonal wind 

KAF 

Surface wind & 1000 hPa HGT, 
SLP & Accumulated precipitation, 
HGT & RH & T at 925 hPa, 
HGT & RH & T at 850 hPa, 
HGT & Vorticity & T at 500 hPa, 
HGT & isotach & T at 300 hPa, 

Accumulated rain over the whole region 

HGT & Vorticity & T at 500 hPa HGT & RH & T at 925 hPa North Hemisphere 500 hPa 
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LIBS RUNS SRCS GRIMs 
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LIBS RUNS SRCS GRIMs 

- include model library, utilities, climatology and topo data … 
- assign compilation options for source codes 
- not depend on the resolution  
  but depend on the machine/system types (dec, linux, ibm…)  
                                  and model type (GMP/RMP, SMP, GSI) 
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Directory  Memo 

configure-lib configuration for compiling library 

makefiles/ template makefile scripts 

con/ initial data, climatology and topo data 

etc/ Programs kits for  pre- and post-processing 
 e.g. gribinterp, grmap, grmean, maketime… 

lib/ >> modelib/ : Fourier transform and matrix  
>> w3lib_$system/ : GRIB decoding and creation  

opt_libs/ compilation options due to machine types 

libs srcs runs 
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vi configure-lib 1. Modify the configure file 

# 
#  Change the following variable 
#  MACHINE=[sgi/origin/ibmsp/sun/dec/hp/cray/t90/t3e/linux_pgi/linx_intel/x1e] 
#  MARCH=[single,thread,mpi,hybrid,mac] 
#  INSTITUTION=[nml,kisti,kma,kesti,kaf,ncar,apcc] 
# 
MACHINE=linux_pgi 
MARCH=mpi 
INSTITUTION=nml 
USERNAME=baram 
# 
#--------------------------------------------------------------- 
# 
#  If special options for compilation is needed, change below 
# 
OPTIONS_FILE=./opt_libs/options-$MACHINE-$MARCH 
if [ -s $OPTIONS_FILE-$INSTITUTION ] ; then 
  cp $OPTIONS_FILE-$INSTITUTION $OPTIONS_FILE 
fi 
# 

Source code 

Run script 

# 
#  Model compiler options (except fcst related) 
# 
F77=pgf90 
F77_FCST=mpif90 
INLINE="share.il" 
FC_FLAGS="-r8 -fastsse -DLINUX -byteswapio -module ../include -mcmodel medium" 
EXTRAC_FLAG="${FC_FLAGS} -Mextract=size:20" 
EXTRA_FORT_FLAGS="-
Minline=../share/fpvs.il,../share/fpvs0.il,../share/fpvsx.il,../share/fpvsx0.il -Minfo=inline" 
FORT_FLAGS="${FC_FLAGS}" 
LOAD_FLAGS="${FC_FLAGS}" 
EXTRA_LIBS= 
# 
#  UTILS is normally same as the model options 
# 
UTIL_F77=pgf90 
UTIL_FORT_FLAGS="-r8 -fastsse -DLINUX -byteswapio -mcmodel medium" 
UTIL_LOAD_FLAGS="-r8 -fastsse -DLINUX -byteswapio -mcmodel medium" 
# 
W3LIB_F77=pgf90 
W3LIB_FORT_FLAGS="-DLINUX -byteswapio -mcmodel medium" 
W3LIB_LOAD_FLAGS="-DLINUX -byteswapio -mcmodel medium" 

libs/opt-libs/options-linux_pgi-mpi 

libs srcs runs 
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libs srcs runs 

2. Compile 

./configure-lib 

configure-libs  con/ env/ etc/  lib/  makefiles/  opt_libs/ 

configure-libs  con/ env/ etc/  lib/  makefiles/  opt_libs/ 
machine.h  Makefile seddat_libs 
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libs srcs runs 

./make 

2. Compile 

configure-lib 

makefiles/ 

con/ 

etc/ 

lib/ 

opt_libs/ 

./configure-lib 
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LIBS RUNS SRCS GRIMS 

- include model source codes 
- define model type, dyn & phy options 
- compile codes and form .x files 



9 

LIBS RUNS SRCS GRIMS 

- file extensions   
     F90 : code including C pre-processing command 
     f90 : Fortran source program  
     o : object code 
     x : executable file 
     a : library file 
     h : include file for C pre-processing 
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libs srcs runs 

Directory Memo 

configure-src configuration script 

src/ model source programs 

def/ include files (.h) for model options  

makefiles/ initial form of makefile for srcs directory  

bin/ executable files (.x and .a) 
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libs srcs runs 

vi configure-src 

1. Modify the configure file 

# 
LIBS_DIR=/disk4/shong/SVN/libs 
# 
#    MODEL  .... sph, dfs, rmp, smp, ssi, gsi, gop, rop 
# 
MODEL=rmp 
# 
# define model version 
#     =  /v1.0/v2.0/v3.0/v4.0/v5.0  (see doc/readme files for sub-versions) 
# 
VERSION=v3.2 
# 
#    MARCH          .... select from single/mpi/thread/hybrid 
# 
MARCH=mpi 
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libs srcs runs 

./configure-src 

2. Produce Makefile and define.h 

configure-src  def/  doc/  env/  makefiles/  src/ 

configure-src  def/  doc/  env/  makefiles/  src/ 
bin/ define.h cvar.env machine.h  Makefile  makefiles  

Choose physics options  

vi define.h 
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libs srcs runs 

/* ----- grims-gmp global spherical harmonics (sph) setup -----  */ 
 
#undef RMP                    /* rmp option off*/ 
#undef GDAS                  /* GDAS option off */ 
 
/* dynamics options */ 
#define GRIMS                /* GRIMS or WRF */ 
#define REDUCE_GRID     /* reduced grid for sph. defined if _jcap_ > 42 */ 
#define DIFFQ                 /* horizontal diffusion of moisture */ 
#define HYBRID               /* vertical cordiate with hybrid sigma-pressure */ 
#define MTN4MIN            /* use global 4 min mountain instead of 8 min */ 
#undef GTOPO30             /* use original gtopo 30 data for mountain in RSM */ 
#undef SETMTNZERO       /* set orography to zero over ocean */ 
 
……… 

“define.h” 
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libs srcs runs 

#undef DBG                               /* debugging option */ 
#undef NOPRINT                        /* suppress print out */ 
#undef MRG_POST                      /* merge postprocessor into forecast code */ 
…… 
 
/* physics options */ 
#undef R2                                  /* simulate Reanalysis-2 physics */ 
#define  LWRMDC                       /* M-D Chou long wave radiation */ 
#undef  SWRMDC                       /* M-D Chou short wave radiation */ 
#undef  RAD_SMOOTH_CLOUD    /* smooth clouds in radiation */ 
#undef  CLDADJ                         /* empirical cloudiness adjustment */ 
…… 
 
#define  Z0T                              /* thermal roughness length */ 
#define  VSGD                           /* subgrid surface wind velocity scale */ 
#define ICECHECK                      /* sea-land-ice mask cheking flag */ 
#define LNEWSFC                      /* surface cycling option logical flag */ 
#define SFCMRG                        /* surface merge flag of guess and climatology */ 
#undef OSULSM1                       /* OSU version 1 soil model with homogeneous data */ 
#undef OSULSM2                       /* OSU version 2 soil model with heterogeneous data */ 
#define  NOALSM1                     /* NOAH land scheme */ 
…… 

“define.h” 
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libs srcs runs 

#define YSUPBL           /* ysu pbl scheme or mrf scheme */ 
 
#define  KAGWD          /* Kim Arakawa orography gravity wave drag */ 
…. 
#define SAS                 /* Simplified Arakawa Schubert cumulus convection */ 
#define UV_CMT           /* Convective momentum transport in SAS */ 
#undef NCEP2010         /* Include the gfs changes in july 2010 */ 
#undef  RAS                 /* Relaxed Arakawa Schubert cumulus convection */ 
#undef  RASV2             /* RAS with downdraft */ 
#undef  CCMCNV          /* Zhang McFarlane cumulus convection */ 
#undef  KF2                 /* Kain-Fritsch convection cumulus */ 
 
#define  MRFSCV          /* Tiedke shallow convection */ 
#undef  CCMSCV          /* Hack shallow convection */ 
#undef  HANPANSCV    /* Han and Pan shallow convection */ 
 
#define WSM1             /* diagnostic microphysics */ 
#undef  WSM2             /* prognostic qci microphysics */ 
#undef  WSM3             /* prognostic qci qrs microphysics */ 
#undef  WSM5             /* prognostic qc qr qi qs microphysics */ 
#undef  WSM6             /* prognostic qc qr qi qs qg microphysics */  
…… 

“define.h” 
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libs srcs runs 

./configure-src 

2. Produce Makefile and define.h 

configure-src  def/  doc/  env/  makefiles/  src/ 

configure-src  def/  doc/  env/  makefiles/  src/ 
bin/ define.h cvar.env machine.h  Makefile  makefiles  

Choose physics options  

make 

vi define.h 

srcs/src 

share 

common 

mpi 

chgr 

chgdates 

mtn 

fcst 

… 

change_resolution_pressure.x   
cnvaer.x            common.a       fgb.x                          
pgb.x                sfcl.a              share.a 
chgdates.x         cnvalb.x          common_par.a   
mpi.a                rad_albedo_aerosol.x  sfcl_par.a 
chgr.x                co2.x              fcst.x         
mtn.x                sfc0.x              sgb.x 

… in bin/  (e.g. GMP) 
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libs srcs/src runs 

Global Model Program (GMP) 

File name Memo 

Configure-src         Makefile.in Configure file and makefile 

share constants, parameter,  
share functions/routines 

common       common_par common variables and modules 

mpi                 mpi_dfs mpi system library 

chgr change resolution  

chgdates change dates 

co2 co2 interpolation  

mtn global model orography program 
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libs srcs/src runs 

Global Model Program (GMP) 

File name Memo 

sfc0     sfcl     sfcl_par  interpolating and merging surface files 

fcst global spectral model sources 

pgb gribbing program source at pressure levels 

sgb gribbing program sources at sigma levels 

fgb  converting to GRIB 

p2sig creating model initial data from pressure data 

include include files and .mod files 
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libs srcs/src runs 

File name Memo 

Makefile.in makefile 

share constants, parameter,  
share functions/routines 

common   common_par common variables 

mpi          mpi_dfs       rmpi  mpi system library 

chgr change resolution  

chgdates     rchgdates Changing initial date to initial forecast time 

co2 co2 interpolation  

mtn      rmtn global model orography program 

Regional Model Program (RMP) 
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libs srcs/src runs 

Regional Model Program (RMP) 

File name Memo 

rinpg global  regional grid / coarse  fine grid 

sfc0     sfcl     sfcl_par    interpolating and merging surface files 

fcst      rgmp    rgmp_par global spectral model sources 

rmpl   rmpl_par regional spectral model dynamics and I/O 

rfcst    rfcst_par regional spectral model sources 

pgb      rpgb gribbing program source at pressure levels 

sgb  gribbing program sources at sigma levels 

fgb  converting to GRIB 

include include files and .mod files 

p2sig creating model initial data from pressure data 
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RMP regional_model_program.F90 

rmp_init 
Initialize 

rmp_start_setup 
rmp_start 

Start setup 

Time integration 

rmp_end 

Save restart files 

Repetition  

rmp_integrate 

calculate non-linear tendencies 

semi implicit time integration 

update global base field 

horizontal diffusion 

time filter 

physics parameterization 

Spectral nudging for vorticity and divergence 

update variables with tendencies 
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LIBS RUNS SRCS GRIMS 

- run models 
- save the outputs 

libs srcs runs 
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libs srcs runs 

configure-run 

expscr/ 

runscr/                      main run script  (* see manual) 

rsm_domains/         check regional domains (r_grid.sh) 

env/configure-run 

NAME Description 

amip.in AMIP-type model forecast (for GMP) 

gsim.in seasonal forecast (for GMP) 

gmp.in short-range forecast (for GMP) 

rmp.in short-range forecast (for RMP) 

rsim.in seasonal forecast (for RMP) 

smp.in single column model forecast (for SMP) 



24 

libs srcs runs 

• Check sigma data (sigit, sigitdt) 

• Check Surface data (sfci) 

Preprocess(1) 

: base data 

• CO2 (co2) 

• Albedo, aerosol (albaer) 

• Mountain (mtn) 

Preprocess(2) 

: input data 

• ieee to bin (scnvrt) 

• Change resolution (chgr) 

• Surface process (sfc0) 

Forecast • Forecast (fcst) 

Postprocess 
• Pressure file (pgb) 

• Flux file (fgb) 

First time 

Not first time 

WPS 

WRFV3 

ARWpost 
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libs srcs runs 

Directories 

Model resolution 

vi configure-run 

1. Modify the configure file 

RMP map data 
RMP resolution 
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libs srcs runs 

Processor number 

Input resolution 

vi configure-run 
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libs srcs runs 

vi configure-run 

vi runscr/envset.in 

For BATCH job ID 
(when using PBS) 

MPI, BATCH environment 
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libs srcs runs 

2. Produce run script & namelist (e.g., rmp.in) 

./configure-run rmp 

3. Run the script 

./rmp (or qsub rmp) 

namelist.gmp 
 
&paralist 
  ncpus_ = 1, 
  jcap_  = 254, 
  levs_  = 64, 
  ilonf_ = 192, 
  ilatg_ = 94, 
  ijcap_ = 62, 
  ilevs_ = 28, 
  ko_    = 17, 
  npes_  = 24, 
  ncol_  = 2, 
/ 
 
&modlsig 
  delmdl =......... 
/ 
 
&postpres 
  po = .............. 
/ 
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libs srcs runs 

• In “expscr” directory 

Script Description Default period 

gmp.in 
(rmp.in) 

Short-range forecast 
(basic program) 

2-day 
starting from 2001.7.14. 

gsim.in 
(rsim.in) 

Seasonal ensemble forecast 
(5 member; but not for rsim) 

4-month forecast  
starting from 1996.5.1. ~ 5.5 

gmp_cold.in Operational short-range forecast 
 

10-day forecast for 1-month 
starting from 2006. 7.1. 

gsim.in Seasonal ensemble forecast 
(5 ensemble) 

4-month forecast  
starting from 1996.5.1. ~ 5.5 

amip.in AMIP-type model forecast 30-years forecast 
starting from 1979.1.1. 

… … … 
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Account Users 

tuser01 Dr. Koo 

tuser02 Claudia Cruz Silva Antonios Mekhiel Sourabh Shrivastava 

tuser03 Ferdika Amsal Jose Rizal Wido Hanggoro 

tuser04 Yahya Darmawan Iman Babaeian Mat Kamaruzaman 

tuser05 Davaadorj Amarsaikhan Enkhchineg Jantsan Munkhtsetseg Erdenebayar 

tuser06 Eniola Ajani Olaniyan Farah Ikram Sajjad Haider 

tuser07 Peter Tuju Winai Chaowiwat Diep Le Duy 

tuser08 Luu Nhat Linh Minh Ha Truong Pham Thi  Cham 
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APCC Supercomputer 
 

IP address : 210.98.49.132 
Username : tuser01 to tuser07  (enter) 
Password  : tuser??@2015@!     (enter) 

Example) 
 
>> ssh tuser02@210.98.49.132 

password: tuser02@2015@! 
 
※ When you use Xmanager, 
          /usr/bin/xterm -ls -display $DISPLAY 
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For compilation, you need  1) Fortran compiler 
     2) MPI library 

To check module loaded, 
  >> module list 
 
To see module available, 
  >> module avail 
 
To change module, 
  >> module purge 
  >> module load pgi/10.9 
  >> module load mvapich2/1.7 
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mkdir {your_name}   (enter) 

cd {your_name}   (enter) 



cp -r /scratch/TUTORIAL_2015/GRIMs/libs_rmp . 
cp -r /scratch/TUTORIAL_2015/GRIMs/srcs_rmp . 
cp -r /scratch/TUTORIAL_2015/GRIMs/runs_rmp . 
 
 
svn co svn://210.106.80.229/libs_rmp 
svn co svn://210.106.80.229/srcs_rmp 
svn co svn://210.106.80.229/runs_rmp 
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(in your working directory, /home/tuser01 
                               or /home/tuser01/mskoo    
  mkdir RMP 
  cd RMP 
  svn co svn://210.106.80.229/libs_gmp libs     (enter) 
   * For the first download only, you should login.  
        Password for ‘id’:  (enter) 
        Username : guest    (enter) 
        Password for ‘grim’ : guest123 (enter) 
       Unencrypted (yes/no)? yes   (enter) 

~ing 

end 
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svn co svn://210.106.80.229/srcs_rmp srcs    (enter) 

~ing 

end 
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svn co svn://210.106.80.229/runs_rmp runs   (enter) 

~ing 

end 
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For .bashrc,  
 
    export GRIMS=svn://210.106.80.229 
For .cshrc,  
 
    setenv GRIMS svn://210.106.80.229 

Cf. Setup env.   

      svn co svn://210.106.80.229/libs_rmp libs     (enter) 
 
   svn co $GRIMS/libs_rmp libs     (enter) 
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Due to lots of traffic… 

 
Just copy!!!  
 
cp –r /scratch/TUTORIAL_2015/20150301/libs {ur_work_dir} 
cp –r /scratch/TUTORIAL_2015/20150301/srcs {ur_work_dir} 
cp –r /scratch/TUTORIAL_2015/20150301/runs {ur_work_dir} 
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cd libs 
 
vi configure-lib 
 
Modify MACHINE, MARCH 
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./configure-lib 

end 



15 

make 

~ing 

end 
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cd srcs     ;     vi configure-src      ;  
Modify LIBS_DIR, MODEL, VERSION, MARCH 
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./configure-src      

     If you want,  
modify define.h      
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vi define.h 

Cumulus 
convection 
scheme 

Shallow 
convection 
scheme 

CPS SCV 

SAS MRFSCV 

RAS GRIMSCV 

CCMCNV HANPANSCV 

KF2 

KUO 

2) NO “Sepctral Nudging” 
#undef STDAMP 
#undef STDAMP3 
#undef STDAMP_VER 

1) Choose different CPS 
#undef SAS 
…. 
#define RAS 
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ID 
Spectral 
nudging 

CPS SCV MPS 

tuser01 Yes SAS GRIMs WSM1 

tuser02 Yes RAS GRIMs WSM1 

tuser03 Yes CCM GRIMs WSM1 

tuser04 Yes SAS MRF WSM1 

tuser05 Yes SAS HANPAN WSM1 

tuser06 No SAS MRF WSM1 

tuser07 No SAS GRIMs WSM1 

tuser08 No RAS GRIMs WSM1 
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make 

end 



Requirements 
 
• initial data 

• atmospheric forcing (i.e., U,V,T,Q) 
• surface boundary (i.e., sea surface temperature) 
• lateral boundary (for limited-area model) 

 
• horizontal resolution and vertical layers 

 
• domain of interest 

 
• integration period 

 
• number of processors 
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vi configure-run 

Output resolution (wave for GMP) 

Model resolution 

/scratch/TUTORIAL_2015/tuser01/mskoo 
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$work/runs/rmp_domains directory contains pre-set domain namelist files 

 

 

 

 

 

 

user can add own domain setup in this directory 

 

 

 rules for naming of namelist file 

ex)  rmp_108x85_60km_nps.korea 

rmp_108x85_60km_nps.korea 

rmp_162x141_50km_lcc.rmip 

rmp_192x157_50km_lcc.rmip 

rmp_240x197_50km_lcc.cordex 

number of grids 
for x and y direction 

horizontal resolution 
at true latitude 

map projection 
nps : North Polar Streographic 
lcc : Lambert Conformal 
mer : Mercator 

brief description 
for the domain 
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Mercator Polar stereographic 

Lambert conformal 

a map projection is a systematic transformation of the latitudes and longitudes of 
locations on the surface of a sphere or an ellipsoid into locations on a plane. 

[from http://www.ssec.wisc.edu/mcidas/doc/prog_man/current/access-3.html] 
 

http://www.ssec.wisc.edu/mcidas/doc/prog_man/current/access-3.html
http://www.ssec.wisc.edu/mcidas/doc/prog_man/current/access-3.html
http://www.ssec.wisc.edu/mcidas/doc/prog_man/current/access-3.html
http://www.ssec.wisc.edu/mcidas/doc/prog_man/current/access-3.html
http://www.ssec.wisc.edu/mcidas/doc/prog_man/current/access-3.html
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ex) rmp_108x85_60km_nps.korea 

$rdomain 
igrd =  108 
jgrd =  85 
proj =  1. 
truth =  60.0 
cotru =  60.0 
orient =  127.5 
delx =  60000. 
dely =  60000. 
cenlat =  90. 
cenlon =  0. 
xleftgrd =  55.0 
botmgrd =  140.0 
$end 

igrd : number of regional x-direction (west-east) volume grids 

          should be a product of integer powers 2, 3, 5 

 

jgrd : number of regional y-direction (south-north) volume grids 

          should be an odd number 

 

1 2 3 

1           2           3           4 

red : volume grids 

blue : grid points in model 
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ex) rmp_108x85_60km_nps.korea 

$rdomain 
igrd =  108 
jgrd =  85 
proj =  1. 
truth =  60.0 
cotru =  60.0 
orient =  127.5 
delx =  60000. 
dely =  60000. 
cenlat =  90. 
cenlon =  0. 
xleftgrd =  55.0 
botmgrd =  140.0 
$end 

proj : Mapping projection index 

   0 = Mercator projection (MP) 

   1 = North Polar stereographic projection (NPS) 

  -1 = South Polar stereographic projection (SPS) 

   2 = North Lambert conformal conic projection (NLCC) 

  -2 = South Lambert conformal conic projection (SLCC) 

 

truth : latitude where the map plane cuts through the earth’s surface 

cotru : latitude where the map plane cuts through the earth’s surface 

             (only for Lambert conformal conic projection) 

 

orient : domain orientation longitude 

delx : grid spacing in meter for x-direction at true latitude 

dely : grid spacing in meter for y-direction at true latitude 
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ex) rmp_108x85_60km_nps.korea 

$rdomain 
igrd =  108 
jgrd =  85 
proj =  1. 
truth =  60.0 
cotru =  60.0 
orient =  127.5 
delx =  60000. 
dely =  60000. 
cenlat =  90. 
cenlon =  0. 
xleftgrd =  55.0 
botmgrd =  140.0 
$end 

cenlat : Reference latitude 

    domain center latitude for MP 

    90 for NPS, NLCC 

   -90 for SPS, SLCC 

 

cenlon : Reference longitude 

    domain center latitude for MP 

    0 for NPS, SPS, NLCC, SLCC 

 

xleftgrd : x-direction grid number from orient to left-lower corner 

 

botmgrd : y-direction grid number from center to domain bottom (MP)  

  y-direction grid number from pole to domain bottom  

   (PS, LCC) 
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Polar stereographic  

Lambert conformal conic projection 

xleftgrd 

botmgrd 

pole 

orient 

Mercator projection 

rcenlon, rcelat 

xleftgrd botmgrd 

For symmetric domain setup 
with respect to the orient, 

1
2

igrd
xleftgrd  

90
2

360eR botmgrd dely





   


For PS and LCC, “botmgrd” can be estimated as  



29 

$work/runs/rmp_domains/r_grid.sh 
domain setup visualization shell-script 

usage: r_grid.sh [domain namelist file] 

 earth20:/home/agfe/GRIMs/cvs_update/20101101/srcs/src/rmap> r_grid.sh rmp_108x85_60km_nps.korea 
+ PROG=r_grid 
+ cp r_grid.f map.f 
+ ncargf90 map.f 
pgf90 -O map.f -L/usr/local/ncarg4_pgi/lib -L/usr/X11R6/lib64 -lncarg -lncarg_gks -lncarg_c -lX11 
map.f: 
+ rm gmeta 
rm: cannot remove `gmeta': No such file or directory 
+ ./a.out 
… 
  DELX X00 Y00     60000.00       -3239999.       -8340001.     
  flat00 flon00     16.07150        106.2694     
  flat01 flon01     47.84583        82.50002     
  flat10 flon10     16.07149        148.7306     
  flat11 flon11     47.84582        172.5000     
  flat_cen flon_cen     38.30066        127.5000     
   true cotru rot      60.00000        60.00000        127.5000     
FORTRAN STOP 
+ rm ./a.out 
+ echo 'idt?(y/n)' 
idt?(y/n) 
+ read ans 

11 01 

00 10 
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$work/runs/rmp_domains/r_grid.sh 
 

+ echo 'idt?(y/n)' 
idt?(y/n) 
+ read ans 

y 
+ '[' y = y ']' 
+ idt gmeta 
+ echo 'lpr?(y/n)' 
lpr?(y/n) 
+ read ans 
n 
+ '[' n = y ']' 
+ echo 'Postscript?(y/n)' 
Postscript?(y/n) 
+ read ans 
y       (write gmeta.ps file) 
+ '[' y = y ']' 
+ ctrans -d ps.mono gmeta 
+ rm gmeta map.f DCNSM.nml fort.72 
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vi configure-run 

Input resolution 

Number of processors 
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If model blow up,  
You can change deltat. 



vi expscr/rmp.in 

starting and 
ending time 

model integration time 

nesting time interval 
from global files 





35 

configure-run rmp (for seasonal ensemble prediction, rsim) 

./rmp      (or   ./rmp >& prt.prt &)  



36 

You should submit two jobs !! 
 
1) rmp (short-range simulation) 

../runs>>./configure-run rmp 

../runs>>./rmp 
 

2) rsim (seasonal simulation) 
../runs>> ./configure-run rsim 
../runs>> ./rsim 
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1. Reanalysis sig/sfc data 
 

      http://nomad3.ncep.noaa.gov/ncep_data/index.html 

           - sig : Reanalysis-2 spectral sigma analyses 
           - sfc : Reanalysis-2 sfcanl (to run model) 
      
 
2.   Daily SST  

 
      www.grims-model.org 
          Download  

http://nomad3.ncep.noaa.gov/ncep_data/index.html
http://nomad3.ncep.noaa.gov/ncep_data/index.html
http://nomad3.ncep.noaa.gov/ncep_data/index.html
http://www.grims-model.org
http://www.grims-model.org
http://www.grims-model.org
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r_pgb.ft* (pressure and flux file) 
: post-processed GRIB file created from the sigma binary file 
  - prognostic fields on several pressure level at forecast hour * 
  - flux fields on surface level at forecast hour *   

r_sig.ft06 
r_sfc.ft06 
r_flx.ft06 

r_rivgb.ft06 
… 

Raw format of  
model output 

r_pgb.ft06 
r_ext.ft06 

… 

GRIB format of  
model output 



1. Make ctl file for r_pgb file 

cd  /scratch/tuser20/RMP/runs/r_000 

/scratch/tuser20/RMP/libs/etc/grmap r_pgb.ft%f2 

Make .ctl file  

In output directory of rmp run 

(or)    grmap r_pgb.ft%f2 



Draw figures (rmp) 

in _gs  directory 
 
1. rain_kor.gs 
2. train_kor.gs 

cd post/rmp/_script/_out 
ln –sf /home/grim00/GRIMs/runs_rmp/r_000  r_000 

svn co svn://118.128.66.149/post     (enter) 
 

*=====================================================* 
*   12z14-12z15 Averaged Total Rain 
*                    grid : 109 x 86 (22 53 110 145)  * 
*=====================================================* 
'reinit' 
*--------------------------- set parameters ----------* 
exp = r_000 
 
grdir= '/home/tuser01/jwlee/rmp/post/rmp/_script/../_GS/_gslib' 
*-----------------------------------------------------* 
psdir= '../_plt/'exp 
'!mkdir -p 'psdir 
pname = '1.rain_korea.ps' 
fname = '../_ctl/r_pgb.'exp'.ctl' 
*-----------------------------------------------------* 
* region : ea (East Asia) / kor (Korea) 
region=kor 
*-----------------------------------------------------* 
* 
'open 'fname'' 
 
'enable print 'psdir'/fig.plt' 



including step in previous page 

svn co svn://118.128.66.149/post        (enter) 
 

1. Download post script in your directory 

GrADs 
script 

all.sh,   make_ctl.sh 



#---------------------------------------------------------------------------- 
# exps  : experiment names 
#        (experiment names should be the same as fcst output directory names) 
# 
# mdir  : main directory for gmp analysis 
# ldir  : GRIMs library directory 
# odir  : output directory 
# grdir : GrADs library directory 
#---------------------------------------------------------------------------- 
# change the following variables 

exps="r_000“                                                           experiment name 
 
mdir=/scratch/TUTORIAL/GRIMS/tuser15/TEST/post/rmp    current dir. 
ldir=/scratch/TUTORIAL/GRIMS/tuser15/TEST/libs                 library dir. 
odir=/scratch/TUTORIAL/GRIMS/tuser15/TEST/runs              run dir. 
     
# pause before plotting the next figure; on/off 
pause=on 
#---------------------------------------------------------------------------- 

2. Modify “all.sh” 



Press Enter for next figure 

3. run “all.sh” 



all.sh 

make_ctl.sh 

./_out : model output directory 

./_ctl : control files for GrADS  

./_gs  : GrADS scripts for each figures 

./_plt : figures in ‘.ps’ format 

4. check outputs and plotted figures 
 
   after run “all.sh”, 4 directories are generated in post/rmp 
directory 
    (e.g., /home/tuser01/jwlee/rmp/post/rmp) 



1. Conv/Nconv rain 2. total rain 3. total rain 

850 hPa; RH & wind 500 hPa; HGT & TMP 200 hPa; HGT & wind 



CTL RAS CCM 

KF2 ENS 

Total rainfall (mm) 12z14-12z15 July 2001 



MRF HANPAN CTL 

NOSTDAMP_MRF NOSTDAMP_HANPAN NOSTDAMP_RAS NOSTDAMP 

RMP_NOSTDAMP 
(For no spectral nudging, 
SCV and CPS sensitivity) 

Total rainfall (mm) 12z14-12z15 July 2001 



CTL RAS CCM 

KF2 ENS 

850 hPa RH and Wind 06z14-00z16 July 2001 



MRF HANPAN CTL 

NOSTDAMP_MRF NOSTDAMP_HANPAN NOSTDAMP_RAS NOSTDAMP 

RMP_NOSTDAMP 
(For no spectral nudging, 
SCV and CPS sensitivity) 

850 hPa RH and Wind 06z14-00z16 July 2001 



CTL RAS CCM 

KF2 ENS 

500 hPa HGT and Temp 06z14-00z16 July 2001 



MRF HANPAN CTL 

NOSTDAMP_MRF NOSTDAMP_HANPAN NOSTDAMP_RAS NOSTDAMP 

RMP_NOSTDAMP 
(For no spectral nudging, 
SCV and CPS sensitivity) 

500 hPa HGT and Temp 06z14-00z16 July 2001 



CTL RAS CCM 

KF2 ENS 

Total rainfall (mm) 12z14-12z15 July 2001 



CTL MRF HANPAN 

Total rainfall (mm) 12z14-12z15 July 2001 



NOSTDAMP_HANPAN NOSTDAMP_RAS 

NOSTDAMP_MRF NOSTDAMP 

Total rainfall (mm) 12z14-12z15 July 2001 
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r_pgb.yyyymmddhh (pressure and flux file) 
: post-processed GRIB file created from the sigma binary file 
  - prognostic fields on several pressure level at forecast hour * 
  - flux fields on surface level at forecast hour *   



1. Make ctl file for r_pgb file 

cd  /home/tuser01/GRIMs/runs/rsim_000 

/home/tuser01/GRIMs/libs/etc/grmap r_pgb.%y4%m2%d2%h2 

Make .ctl file  

In output directory of rmp run 



Draw figures (rmp) 

in _gs  directory 
 
3. train_ea.gs 

cd post/rsim/_script/_out 
ln –sf /home/tuser01/GRIMs/runs/rsim_000  rsim_000 

svn co svn://118.128.66.149/post     (enter) 
 

*  Down post script in your directory 

*=====================================================* 
*   3-mon (JJA 2001) Averaged Total Rain 
*=====================================================* 
'reinit' 
*--------------------------- set parameters ----------* 
exp = rsim_000 
 
grdir= '/home/tuser01/jwlee/rmp/post/rsim/_script/../_GS/_gslib' 
*-----------------------------------------------------* 
psdir= '../_plt/'exp 
'!mkdir -p 'psdir 
pname = '3.rain_east_asia.ps' 
fname = '../_ctl/r_pgb.'exp'.ctl' 
*-----------------------------------------------------* 
* region : ea (East Asia) / kor (Korea) 
region=ea 
 
* season : jja / djf / ann 
season = jja 
 
* start and end year 
syear = 2001 
eyear = 2001 
nyear = eyear - syear + 1 



including step 2) in previous page 

svn co svn://118.128.66.149/post      (enter) 
 

1. Download post script in your directory 

GrADs 
script 

all.sh,   make_ctl.sh 



#---------------------------------------------------------------------------- 
# exps  : experiment names 
#        (experiment names should be the same as fcst output directory names) 
# 
# mdir  : main directory for gmp analysis 
# ldir  : GRIMs library directory 
# odir  : output directory 
# grdir : GrADs library directory 
#---------------------------------------------------------------------------- 
# change the following variables 

exps="rsim_000“        experiment name 
year=2001        experimental year 
 
mdir=/home/tuser01/jwlee/rmp/post/rsim     current directory 
ldir=/home/tuser01/jwlee/rmp/libs                   library directory 
odir=/scratch/tuser01/jwlee                                 output directory 
 
# pause before plotting the next figure; on/off 
pause=on 
#---------------------------------------------------------------------------- 

2. Modify “all.sh” 



3. run “all.sh” 

Press Enter for next figure 



4. check outputs and plotted figures 
 
   after run “all.sh”, 4 directories are generated in post/rmp 
directory 
    (e.g., /home/tuser01/jwlee/rmp/post/rmp) 

all.sh 

make_ctl.sh 

./_out : model output directory 

./_ctl : control files for GrADS  

./_gs  : GrADS scripts for each figures 

./_plt : figures in ‘.ps’ format 



1. Conv/Nconv rain 2. total rain 3. total rain 

850 hPa; RH & wind 500 hPa; HGT & TMP 200 hPa; HGT & wind 
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