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Preparing to use the VIC-River Routing Model

①Sets up your environment (i.e. .bashrc or .bash_profile) to use Fortran, Python, 
NCL, Perl and Grads in your account

②Unzip ‘Routing.gz’ in your home directory

③Now you can download input datasets and use the VIC-River Routing Model in 
your account

gzip –d Routing.gz

**Notice : the red content is a command entered in the shell of Linux
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Steps to produce streamflow forecast data in Bangladesh

①Download the recently released ERA5L and ECMWF S2S data (Part 1)

②Convert the downloaded data into the input data format of the model 
(Part 1)

③Build the VIC-River Routing Model in your account (Part 2)

④Generating gridded observed streamflow data using the ERA5L 
reanalysis data (Part 2)

⑤Generating gridded forecasted streamflow data using the ECMWF S2S 
data (Part 2)

⑥Preprocessing of output datasets (observed and forecasted streamflow 
data) (Part 3)
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Information of input data for VIC-RRM

ERA5L
(reanalysis)

ECMWF S2S
(forecast)

Period 1951~Present 2015~Present

Resolution 10km x 10km 0.1° x 0.1°

Origin data format netcdf grib

Forecast period - 32 days

Ensemble member - 50

Notice

• Before July 2023, the 
forecast data was produced 
once every three or four 
days, but currently it is 
produced every day.
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Why we choose the ECMWF S2S forecast data?

Institution
Total runoff

Surface runoff
Sub-surface runoff

Forecast
period

Forecast
interval

Ensemble
number

Forecast data
release date

CMA O 2015.01-Present 3 or 4 days 3 After 1 month

CNRM O 2015.05-Present 7 days 24 After 1 month

ECMWF O 2015.01-Present daily 50 Within 3 days

• The total runoff and surface runoff (sub-surface runoff) data are required to produce 
daily streamflow using the VIC-River Routing Model. 

• In the S2S forecast datasets, only 3 institutions (CMA, CNRM, and ECMWF) release the 
forecasted them.

• The ECMWF, only, produces the medium- to long-term forecast (~30 days) every day 
and publishes them within 3 days. This continues to be helpful not only for short-term 
forecasting but also for medium- to long-term forecasting.
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1. Input Data Download & Preprocessing

1-1) How to download ERA5L reanalysis data using the python code

① Go to ‘Climate Data Store’ site (https://cds.climate.copernicus.eu/)
② Log in at this website
③ Check your API key

(i) Click your name

(ii) Scroll down and check your UID and API Key
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* If you don’t know this, please refer this site
https://cds.climate.copernicus.eu/api-how-to

④ Make the '.cdsapirc‘ file at your home directory in your Unix/Linux environment.

(i) vi $HOME/.cdsapirc
(ii) Enter as follows in the file $HOME/.cdsapirc

url: https://cds.climate.Copernicus.ed/api/v2
key: {your UID}:{your API key}
verify: 0 

(iii) Save and out from that file

1-1) How to download ERA5L reanalysis data using the python code

1. Input Data Download & Preprocessing

https://cds.climate.copernicus.eu/api-how-to
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⑤ Edit the python code for downloading ERA5L reanalysis data

(i) vi $HOME/Routing/input/download_code/01-1_ERA5L_runoff_down.py
(ii) Set download period by changing the ‘sday’ and ‘eday’ values in this python code

Change just these

1-1) How to download ERA5L reanalysis data using the python code

1. Input Data Download & Preprocessing
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⑤ Edit the python code for downloading ERA5L reanalysis data

(iii) Save and out from the python code
(iv) Run the python code

python $HOME/Routing/input/download_code/01-1_ERA5L_runoff_down.py

1-1) How to download ERA5L reanalysis data using the python code

1. Input Data Download & Preprocessing
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⑤ Edit the python code for downloading ERA5L reanalysis data

(v) The downloaded data is located in the path below.
$HOME/Routing/input/ERA5L/netcdf/{YYYY}/runoff_daily_{YYYYMMDD}.nc

1-1) How to download ERA5L reanalysis data using the python code

1. Input Data Download & Preprocessing
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1-2) Preprocessing the ERA5L reanalysis data to convert the input data format for the VIC-RRM
(netcdf file  binary & ctl file)

1. Input Data Download & Preprocessing

① Open the NCL code for the ERA5L preprocess
vi $HOME/Routing/input/download_code/01-2_ERA5L_Preprocess.ncl

② Set ‘sday’ and ‘eday’ variables according to the period of downloaded ERA5L data

Change just these
sday : start date of ERA5L
eday : end date of ERA5L
opt : option to set whether to 
recreate already existing data

opt = 0  default 
opt = 1  recreate
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1. Input Data Download & Preprocessing

③ Run this NCL script
ncl $HOME/Routing/input/download_code/01-2_ERA5L_Preprocess.ncl

④ The converted input data are in $HOME/Routing/input/ERA5L/bin/

1-2) Preprocessing the ERA5L reanalysis data to convert the input data format for the VIC-RRM
(netcdf file  binary & ctl file)
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2-1) How to download S2S forecast data using the python code

① Go to ‘ECMWF’ site (https://ecmwf.int/)
② Log in at this website
③ Check your ECMWF API key (i) Click ‘Computing’

(ii) Click ‘Software’

(iii) Click ‘The ECMWF Web API’

(iv) Click ‘ECMWF API key’ link

(v) You can see your API Key

1. Input Data Download & Preprocessing
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2-1) How to download S2S forecast data using the python code

④ Make the '.ecmwfapirc ‘ file at your home directory in your Unix/Linux environment.

(i) vi $HOME/.ecmwfapirc
(ii) Enter as follows in the file $HOME/.ecmwfapirc

{
"url"   : "https://api.ecmwf.int/v1",
"key"   : “{your API Key}”,
"email" : “{your email} "

}

(iii) Save and out from that file

1. Input Data Download & Preprocessing
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⑤ Edit the python code for downloading S2S forecast data

(i) vi $HOME/Routing/input/download_code/02-1_S2S_runoff_down.py
(ii) Set download period by changing the ‘sday’, ‘eday’, and ‘nens’ values in this python 

code

1. Input Data Download & Preprocessing

Change just these

2-1) How to download S2S forecast data using the python code
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⑤ Edit the python code for downloading S2S forecast data

1. Input Data Download & Preprocessing

(iii) Save and out from the python code
(iv) Run the python code

python $HOME/Routing/input/download_code/02-1_S2S_runoff_down.py

2-1) How to download S2S forecast data using the python code
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1. Input Data Download & Preprocessing

⑤ Edit the python code for downloading ERA5L reanalysis data

(v) The downloaded data is located in the path below.
$HOME/Routing/input/S2S/ECMWF/grib/{YYYY}/ro_{YYYY}-{MM}-{DD}

2-1) How to download S2S forecast data using the python code
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1. Input Data Download & Preprocessing

2-2) Preprocessing the S2S forecast data to convert the input data format for the VIC-RRM
(grib file  netcdf file  binary & ctl file)

① Open the NCL code to convert from grib to netcdf in the S2S forecast data
vi $HOME/Routing/input/download_code/02-2_S2S_grib_to_netcdf.ncl

② Set ‘sday’ and ‘eday’ variables according to the period of downloaded S2S forecast data

sday : start date of S2S
eday : end date of S2S
opt : option to set whether to 
recreate already existing data

opt = 0  default 
opt = 1  recreate

Change just these
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③ Run this NCL script
ncl $HOME/Routing/input/download_code/02-2_S2S_grib_to_netcdf.ncl

1. Input Data Download & Preprocessing

2-2) Preprocessing the S2S forecast data to convert the input data format for the VIC-RRM
(grib file  netcdf file  binary & ctl file)

④ The converted input data are in $HOME/Routing/input/S2S/ECMWF/netcdf/{YYYY}/
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1. Input Data Download & Preprocessing

2-2) Preprocessing the S2S forecast data to convert the input data format for the VIC-RRM
(grib file  netcdf file  binary & ctl file)

⑤ Open the NCL code to convert from netcdf to bin in the S2S forecast data
vi $HOME/Routing/input/download_code/02-3_S2S_Preprocess.ncl

sday : start date of S2S
eday : end date of S2S
opt : option to set whether to 
recreate already existing data

opt = 0  default 
opt = 1  recreate

Change just these
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1. Input Data Download & Preprocessing

2-2) Preprocessing the S2S forecast data to convert the input data format for the VIC-RRM
(grib file  netcdf file  binary & ctl file)

⑥ Run this NCL script
ncl $HOME/Routing/input/download_code/02-3_S2S_Preprocess.ncl

⑦ The converted input data are in
$HOME/Routing/input/S2S/ECMWF/bin/{YYYY}/{forecast_date}/{ensemble_number}/



Part 2. VIC-River Routing Model Install & Running
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2. VIC-River Routing Model Install & Running Process

1) VIC-River Routing Model configuration

Directory name Clarification

GIS
• High-resolution Digitial Elevation Model (DEM) data
• Mask-out data to distinguish between ocean and land 

for input data

src • Fortran codes for streamflow calculation (Model body)

input • Input datasets for the VIC-RRM

scripts • Perl scripts to run the VIC-RRM

Workspace • Model output path

Output_codes • NCL scripts that preprocess model output data
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1) VIC-River Routing Model configuration

2. VIC-River Routing Model Install & Running Process

$HOME/Routing/GIS/BG_300s : DEM grid data at 10km resolution for Bangladesh 

1.1) What is in ‘GIS’? – DEM data

BG_300s_*.bin Meaning Units

ACUM Accumulation area mile2

DEM Elevation meter

DIR Flow direction -

NCNT Number of grids cells that flow into the target grid cell -

SLP Slope °

SO Stream order -

TI Topographic index of gridcell -
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1) VIC-River Routing Model configuration

2. VIC-River Routing Model Install & Running Process

$HOME/Routing/GIS/Mask/ : Mask-out data for input datasets

1.1) What is in ‘GIS’? – Mask data

[Mask-out data for ERA5L] [Mask-out data for S2S]
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1) VIC-River Routing Model configuration

2. VIC-River Routing Model Install & Running Process

1.2) What is in ‘src’? – lib, Prep_Routing, Grid_Routing

Name Meaning

lib Fortran subroutine codes

Prep_Routing
A Fortran code for calculating parameters including water velocity, 
length to next grid, and grid area based on the Bangladesh DEM 
data

Grid_Routing
A Fortran code for calculating streamflow at each grid cell using 
parameters calculated by the ‘Prep_Routing’ code and input data 
(total runoff)
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cd $HOME/Routing/scr/lib/
make clean
make

cd $HOME/Routing/src/Prep_Routing
make clean
make

cd $HOME/Routing/src/Grid_Routing
make clean
make

2. VIC-River Routing Model Install & Running Process

2) Build process for the VIC-RRM

① Enter the commands below one by one

② Done

(example of build process)
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vi $HOME/Routing/scripts/ERA5_10km/01_Run_Prep_Routing_ERA5L.pl

2. VIC-River Routing Model Install & Running Process

3) Generate process of observed gridded streamflow data using the ERA5L data

① Edit and run the Perl script to create parameters suitable for ERA5L

perl $HOME/Routing/scripts/ERA5_10km/01_Run_Prep_Routing_ERA5L.pl

Edit to fit your ‘Routing’ path
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2. VIC-River Routing Model Install & Running Process

3) Generate process of observed gridded streamflow data using the ERA5L data

② Open the Perl script to generate observed streamflow data from the ERA5L data

vi $HOME/Routing/scripts/ERA5_10km/02_Run_Grid_Routing_ERA5L.pl

③ Edit this script

Change just these

$baseDir : path for Routing 
directory
$syr : start year for running
$smn : start month for running
$sdy : start day for running
$nt : running days from start 
date

(ex) If you want to run from Jan 
3 to Feb 28, 
$syr = 2024
$smn = 1
$sdy = 3
$nt = 57



32

2. VIC-River Routing Model Install & Running Process

3) Generate process of observed gridded streamflow data using the ERA5L data

④ Save and out this Perl script

perl $HOME/Routing/scripts/ERA5_10km/02_Run_Grid_Routing_ERA5L.pl
⑤ Run this script

Start date to be newly created

End date to be newly created

Path of ‘Routing’
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2. VIC-River Routing Model Install & Running Process

3) Generate process of observed gridded streamflow data using the ERA5L data

⑥ The output data is located in the path below.
$HOME/Routing/Workspace/ERA5_BG_flow/Flow/

Start date to be newly created

End date to be newly created

Path of ‘Routing’

<Caution !!>

If the data you are trying to create already exists, an error will appear as shown below.
Check the start and end dates of the data you are trying to create.
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2. VIC-River Routing Model Install & Running Process

4) Generate process of forecasted gridded streamflow data using the ECMWF S2S data

vi $HOME/Routing/scripts/S2S_forecast_100km/01_Run_Prep_Routing_S2S.pl

① Edit and run the Perl script to create parameters suitable for S2S

perl $HOME/Routing/scripts/S2S_forecast_100km/01_Run_Prep_Routing_S2S.pl

Edit to fit your ‘Routing’ path



35

② Open the Perl script to generate forecasted streamflow data from S2S data

vi $HOME/Routing/scripts/S2S_forecast_100km/02_Run_Grid_Routing_S2S.pl

2. VIC-River Routing Model Install & Running Process

4) Generate process of forecasted gridded streamflow data using the ECMWF S2S data
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2. VIC-River Routing Model Install & Running Process

4) Generate process of forecasted gridded streamflow data using the ECMWF S2S data

③ Edit this script

Start date of the initial time 
range for the forecast

End date of the initial time 
range for the forecast

Edit to fit your ‘Routing’ path

Enter the ensemble number

Enter the forecast duration (days)
(ex. 3, 15, …, 30)
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2. VIC-River Routing Model Install & Running Process

4) Generate process of forecasted gridded streamflow data using the ECMWF S2S data

(Example1) Situation : You need forecast streamflow data for 10 days with the initial 
condition starting 3 Feb 2024, and the number of ensemble is 20.
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2. VIC-River Routing Model Install & Running Process

4) Generate process of forecasted gridded streamflow data using the ECMWF S2S data

(Example2) Situation : You need forecast streamflow data for 25 days with the initial 
conditions from 15 Feb 2024 to 20 Feb 2024, and the number of ensemble is 50.
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2. VIC-River Routing Model Install & Running Process

4) Generate process of forecasted gridded streamflow data using the ECMWF S2S data

perl $HOME/Routing/scripts/S2S_forecast_100km/02_Run_Grid_Routing_S2S.pl

④ Save and out this Perl script

⑤ Run this script
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⑥ The output data is located in the path below.

$HOME/Routing/Workspace/S2S_BG_flow/{Forecast initial time}/{Ensemble number}/Flow/

4) Generate process of forecasted gridded streamflow data using the ECMWF S2S data

2. VIC-River Routing Model Install & Running Process

…/S2S_BG_flow/

Forecast initial time

…
20231231
20240101
20240102
20240103
20240104

…

Ensemble
number

01
02
03
04
05
…
50

Forecasted streamflow

Streamflow_20240102.bin
Streamflow_20240103.bin
Streamflow_20240104.bin
Streamflow_20240105.bin
Streamflow_20240106.bin
Streamflow_20240107.bin

…



Part 3. Preprocessing of output data
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3. Preprocessing of output data

• Why the preprocessing process for streamflow output data is needed ?

1) The VIC-River Routing model’s basic output file format has a large data capacity, so it needs to 
be converted to NetCDF, an efficient compression format.

ex) Binary format data : 28 MB  Compressed NetCDF format data : 245 KB

2) The output files for streamflow are grid data, so it is easy to understand the spatial flow.
However, it is difficult to intuitively understand the temporal figures at a particular point.

Therefore, in this third part, we show how to convert data formats for efficient storage and extract time-
series for a specific point, such as a gauge station.

• Programming languages for this preprocessing

Shell (bash shell), Grads, and NCL



43

3. Preprocessing of output data

1) Preprocessing of ERA5L streamflow data (reanalysis)

① Update the CTL file of ERA5L streamflow data

i) Open the shell script
vi $HOME/Routing/Output_codes/code/00_Update_ctl_info_for_ERA5L.sh

RPATH : path for Routing 
directory
end_date : End date of newly 
created ERA5L streamflow data

* Why we need to update this 
CTL file ?
: A CTL file containing 
spatiotemporal information is 
required to convert binary data 
to NetCDF data. So, this file must 
be updated.

Change just 
these
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3. Preprocessing of output data

1) Preprocessing of ERA5L streamflow data (reanalysis)

① Update the CTL file of ERA5L streamflow data

ii) Save and out this shell script

iii) Run this shell script
sh $HOME/Routing/Output_codes/code/00_Update_ctl_info_for_ERA5L.sh

iv) Path of the updated CTL file
/home/guest/bhkim/Routing/Workspace/ERA5_BG_flow/Flow/streamflow_BG_300s.ctl
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3. Preprocessing of output data

1) Preprocessing of ERA5L streamflow data (reanalysis)

② Change data format from binary to NetCDF using shell and grads

i) Open the shell script
vi $HOME/Routing/Output_codes/code/01_ERA5L_streamflow_convert_from_bin_to_netcdf.sh

Change just 
these

Start_date : Start date of newly 
created ERA5L streamflow data
end_date : End date of newly 
created ERA5L streamflow data
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3. Preprocessing of output data

1) Preprocessing of ERA5L streamflow data (reanalysis)

② Change data format from binary to NetCDF using shell and grads

ii) Save and out this shell script

iii) Run this shell script
sh $HOME/Routing/Output_codes/code/01_ERA5L_streamflow_convert_from_bin_to_netcdf.sh
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3. Preprocessing of output data

1) Preprocessing of ERA5L streamflow data (reanalysis)

② Change data format from binary to NetCDF using shell and grads

iv) Path of the converted NetCDF file for the ERA5L streamflow data
$HOME/Routing/Output_codes/output/netcdf/ERA5L
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3. Preprocessing of output data

1) Preprocessing of ERA5L streamflow data (reanalysis)

③ After the converting process for ERA5L streamflow data

You can delete the binary files in $HOME/Routing/Workspace/ERA5_BG_flow/Flow/ after the 
converting process (i.e. ②)

If you want to delete them, use the command below
rm -rf $HOME/Routing/Workspace/ERA5_BG_flow/Flow/Streamflow_*.bin

• Never delete state binary files in $HOME/Routing/Workspace/ERA5_BG_flow/State/.
(These are named ‘State_{YYYYMMDD}.bin’)

• These are used when generating forecast data or regenerating the ERA5L streamflow data.

<Caution !!>
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3. Preprocessing of output data

2) Preprocessing of S2S streamflow data (forecast)

① Change data format from binary to NetCDF using shell and grads

i) Open the shell script
vi $HOME/Routing/Output_codes/code/02_S2S_forecast_streamflow_convert_from_bin_to_netcdf.sh

start_date : Start date of the 
initial time range for generating 
forecast streamflow data

end_date : End date of the initial 
time range for generating 
forecast streamflow data

end_ens : Last ensemble number

Change just these
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3. Preprocessing of output data

2) Preprocessing of S2S streamflow data (forecast)

① Change data format from binary to NetCDF using shell and grads

ii) Save and out this shell script

iii) Run this shell script
sh $HOME/Routing/Output_codes/code/02_S2S_forecast_streamflow_convert_from_bin_to_netcdf.sh
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3. Preprocessing of output data

2) Preprocessing of S2S streamflow data (forecast)

① Change data format from binary to NetCDF using shell and grads

iv) Path of the converted NetCDF file for the S2S forecast streamflow data
$HOME/Routing/Output_codes/output/netcdf/S2S/{YYYYMMDD}/S2S_streamflow_{YYYYMMDD}_{ENS}.nc

Forecast initial time

…/S2S/

Forecast initial time

…
20231231
20240101
20240102
20240103
20240104

…

Forecasted streamflow
(NetCDF)

S2S_streamflow_20240101_01.nc
S2S_streamflow_20240101_02.nc
S2S_streamflow_20240101_03.nc
S2S_streamflow_20240101_04.nc
S2S_streamflow_20240101_05.nc

…

Ensemble number
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3. Preprocessing of output data

2) Preprocessing of S2S streamflow data (forecast)

② After the converting process for S2S forecast streamflow data

You can delete the binary files in $HOME/Routing/Workspace/S2S_BG_flow after the converting 
process (i.e. ①)

If you want to delete them, use the command below
rm -rf $HOME/Routing/Workspace/S2S_BG_flow/*

Forecast data is typically generated when new forecast data is needed.
Thus, large binary files are not required after conversion to NetCDF.
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3. Preprocessing of output data

3) Time-series data at gauge station

① Extract time-series data at a specific point from ERA5L streamflow data

i) Open the NCL script 
vi $HOME/Routing/Output_codes/code/03_ERA5L_gauge_station_streamflow.ncl

Stat_name : name or ID for gauge 
station

Stat_lon : Longitude value of a gauge 
station

Stat_lat : Latitude value of a gauge 
station

syr : The starting year for which you 
want to create time-series data

eyr : The ending year for which you 
want to create time-series data Change just these
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3. Preprocessing of output data

3) Time-series data at gauge station

① Extract time-series data at a specific point from ERA5L streamflow data

ii) Save and out this NCL script

iii) Run this NCL script
ncl $HOME/Routing/Output_codes/code/03_ERA5L_gauge_station_streamflow.ncl

iv) Path of the time-series data at a gauge station from the ERA5L streamflow data
$HOME/Routing/Output_codes/output/station/EAR5L/{Stat_name}_ERA5L_daily_streamflow_in_{YYYY}.csv
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3. Preprocessing of output data

3) Time-series data at gauge station

① Extract time-series data at a specific point from ERA5L streamflow data

v) Structure of the time-series file

First row : Header

First column : Date (YYYYMMDD)
Second column : Streamflow values (m^3/s)

(Notice) Missing value = -999.000000
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3. Preprocessing of output data

3) Time-series data at gauge station

② Extract time-series data at a specific point from S2S forecast streamflow data

i) Open the NCL script 
vi $HOME/Routing/Output_codes/code/04_S2S_gauge_station_forecast_streamflow.ncl

Stat_name : name or ID for gauge 
station

Stat_lon : Longitude value of a gauge 
station

Stat_lat : Latitude value of a gauge 
station

forecast_ini : Initial time for forecast

nens : number of ensemble member

Change just these
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3. Preprocessing of output data

3) Time-series data at gauge station

② Extract time-series data at a specific point from S2S forecast streamflow data

ii) Save and out this NCL script

iii) Run this NCL script
ncl $HOME/Routing/Output_codes/code/04_S2S_gauge_station_forecast_streamflow.ncl
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3. Preprocessing of output data

3) Time-series data at gauge station

② Extract time-series data at a specific point from S2S forecast streamflow data

$HOME/Routing/Output_codes/output/station/S2S/{YYYYMMDD}/{Stat_name}_S2S_daily_forecast_streamflow_from_{YYYYMMDD}.csv

iv) Path of the time-series data at a gauge station from the S2S forecast streamflow data

v) Structure of the time-series file (ex. Initial time = 20240101, nens = 50)

Date(YYYYMMDD) , 01 , 02 , … , 50

20240102 , 2818.561 , 2745.331 , … , 3154.849

20240103 , 2615.549 , 2991.789 , … , 3354.156

… , … , … , … , …

20240131 , -999.000000 , -999.000000 , … , -999.000000

Forecast initial timeForecast initial time

Ensemble
number

Forecast
dates

Forecast streamflow (m^3/s)
Missing value = -999.000000
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Summary of forecast system process

Download
ERA5L reanalysis data

Download
S2S forecast data

Preprocessing of downloaded
ERA5L and S2S data

Run the VIC-RRM
using the ERA5L data

Run the VIC-RRM
using the S2S data

Preprocessing of
simulated streamflow 

data from ERA5L

Preprocessing of
forecasted streamflow 

data from S2S

① ②

③

④ ⑤

⑥ ⑦

Part.1

Part.2

Part.3

Before generating forecasted 
streamflow data, simulated streamflow 
data using the ERA5L reanalysis data is 
required for the initial condition data.

Therefore, ⑤ must be executed after ④

<Caution !!>
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Appendix A

$HOME/Routing/Output_codes/code/re_station_lat_lon_using_so.ncl

: A function code to reconstruct the longitude and latitude of the nearest grid point where rivers flow based 
on the DEM data using the longitude and latitude values of the actual observation station.

Actual observation station Nearest grid point from the observation station River network



Thank you


	슬라이드 번호 1
	슬라이드 번호 2
	슬라이드 번호 3
	슬라이드 번호 4
	슬라이드 번호 5
	슬라이드 번호 6
	슬라이드 번호 7
	슬라이드 번호 8
	슬라이드 번호 9
	슬라이드 번호 10
	슬라이드 번호 11
	슬라이드 번호 12
	슬라이드 번호 13
	슬라이드 번호 14
	슬라이드 번호 15
	슬라이드 번호 16
	슬라이드 번호 17
	슬라이드 번호 18
	슬라이드 번호 19
	슬라이드 번호 20
	슬라이드 번호 21
	슬라이드 번호 22
	슬라이드 번호 23
	슬라이드 번호 24
	슬라이드 번호 25
	슬라이드 번호 26
	슬라이드 번호 27
	슬라이드 번호 28
	슬라이드 번호 29
	슬라이드 번호 30
	슬라이드 번호 31
	슬라이드 번호 32
	슬라이드 번호 33
	슬라이드 번호 34
	슬라이드 번호 35
	슬라이드 번호 36
	슬라이드 번호 37
	슬라이드 번호 38
	슬라이드 번호 39
	슬라이드 번호 40
	슬라이드 번호 41
	슬라이드 번호 42
	슬라이드 번호 43
	슬라이드 번호 44
	슬라이드 번호 45
	슬라이드 번호 46
	슬라이드 번호 47
	슬라이드 번호 48
	슬라이드 번호 49
	슬라이드 번호 50
	슬라이드 번호 51
	슬라이드 번호 52
	슬라이드 번호 53
	슬라이드 번호 54
	슬라이드 번호 55
	슬라이드 번호 56
	슬라이드 번호 57
	슬라이드 번호 58
	슬라이드 번호 59
	슬라이드 번호 60
	슬라이드 번호 61

