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The basic concept of Numerical Weather Prediction (NWP) is to
divide atmosphere into grid boxes and solving equations in one
point which represents the volume of a grid box.

Horizontal Grid
(Latitude-Longitude) [

Vertical Grid K
{Height or Pressure) |~

https://en.wikipedia.org/wiki/Numerical_weather_prediction
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Global Circulation Mesoscale Numerical Realistic Rainfall
Model (GCM) Weather Prediction (NWPF) Model Patterns

LS

Model domains — from global to regional, horizontal resolution from
100km to 1km.

For running regional model we have to provide Initial and Lateral
Boundary Conditions from global model (IC LBC) and put through
preprocessing.
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Initial and Lateral Boundary Conditions

The European Centre for Medium-Range Weather Forecasts (ECMWF)

Advancing global NWP through international collaboration

https://www.ecmwf.int/
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Initial and Lateral Boundary Conditions

European Centre for Medium Range
Weather Forecast ECMWF

Integrated Forecast System IFS

http://www.ecmwf.int

National Centers for Environmental
Prediction NCEP

Global Forecast System GFS

http://nomads.ncdc.noaa.gov/
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Limited Area model - workflow

Lateral Boundary Conditions
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WRF modeling system

Two dynamics solvers
ARW Advanced Research WRF developed in NCAR
NMM Nonhydrostatic Mesoscale Model developed in NCEP

WRF Modeling System Flow Chart

External WRF Post-
Data Source Pre-Processing WRF Model Processing &
System / ~ Visualization
Alternative Ideal Data
Obs Data >
2D: Hill, Grav, VAPCR
Squall Line & Seabreeze
Conventional 3D: Supercell : LES
& Baraclinic Waves >
Obs Data l * Global: heldsuarez NCL
ARWpost
WRFDA —] (GrADS /
OBSGRID Vis5D)
WRF
Terrestrial > RIP4
Data ARW MODEL
(includes Chem
& Fire modules) WPP
—P1 (GrADS/
—p
wWPs | —»| REAL GEMPAK)
—
MET
Gridded Data:
NAM, GFS,
RUC, NNRP,

http://www2.mmm.ucar.edu/wrf/users/model.html

AGRMET(sail
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WRF ARW installation

e Virtual machine agrometeo.arm.uns.ac.rs Linux CentOS 6.9 is
available for participants

e GEOG data - download geographical input data (static data)

 Preprocessing installation
— geogrid.exe
— ungrid.exe

— metgrid.exe
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Preprocessing

e set of programs for preparing static data like orography,
vegetation, soil types... (geogrid.exe in WRF)

e interpolation from coarse grid of global model data to
finer resolution of regional model (ungrib.exe in WRF)

External Data

Sources
WREF Preprocesging System
Static )
Geographical geogrid
Data

real.exe

met_em.d01.2010-09-04_00:00:00.nc
met_em.d01.2010-09-04_06:00:00.nc
met_em.d01.2010-09-04_12:00:00.nc
met_em.d01.2010-09-04_18:00:00.nc
met_em.d01.2010-09-05_00:00:00.nc

Gridded Data:
GFS Model

GFS:2010-09-04_00
GFS:2010-09-04_06
GFS:2010-09-04_12
GFS:2010-09-04_18
:2010-09-05_00
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Preprocessing

e set of programs for preparing static data like orography, vegetation,
soil types... (geogrid.exe in WRF)

e interpolation from coarse grid of global model data to finer
resolution of regional model (ungrib.exe in WRF)

e horizontal interpolation of meteorological fields (from ungrib) to
domain grid (defined by geogrid) (metgrid.exe in WRF)

External Data

Sources
WRF Preprocessing System
Static X geo_em_d01.nc
Geographical gcogn
Data

real.exe

/namelist.wps /L‘

GFS:2010-09-04_00 met_em.acl.2010-
GFS:2010-09-04_06 NEA_SmidL a0tk
GFS:2010-09-04_12 INd: Amdol.201
GFS:2010-09-04_18 nes_eimn, 491 2010
GFS:2010-09-05_00 et emdut Folos

9-04_00:00:00.nc
9-04 06:00:00.nc
9-04_12:00:00.nc
9-04_18:00:00.nc
9-05_00:00:00.nc
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WRF Domain Wizard

e jsagraphical user interface for the WRF Preprocessing

e enables users to easily define and localize domains (cases)
by selecting a region of the Earth and choosing a map

projection

¥ v ¥, L Uy =
028 Jun 7 13:37 configure.upp

DomainWizard/
Wizard]S cp [archive/WRFDomainWizard.zip .
Wizard]$ unzip WRFDomainkizacd zin

brd. zip @ Domain Wizard Configuration

izardImages.jar

You'ra running Java (JRE) 1.5,
Directory Configuration {all directories must be on same computerfile syslem)

Wizard J 511 Computar [This & et when path fo WPS Frograms is anterad)
WP Proqrams [Enter lacation of WPS Programs direchory osig ']
185775 Aug 16
149 Aug 16 Gaography (Emter ocation of WRS Gengraphy data usig | ]
38 Aug 16
38 Aug 16
20236 Aug 16
11386 Aug 16
118139 Aug 16
rl 39372822 Aug 16

Domains (Enter locabion to wite WRS oubout usig T

E—
QK Cancal

pr1 1389963 Aug 16
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After model finished, NetCDF —C and WRF Browser are installed
on Windows

8% WRF_Browser 1.0.0.31 (2017-02-20) - PERISA-PC - x
File Log Map Help
¥C +H@

Tools Map

Tools
Center map on:

Longitude Latitude

Map provider
(@ Open Strest

Query
[ Query

Edract

[ Extract values “
Longitude Latitude

[] Show legend

vdl WRF_Browser 1.0.0.31 (2017-02-20) - PERISA-PC
File Log Map Help
¥ +EHO

Tools

Certer map on:

Longitude Latitude .
—

Map provider

® Open Street

Query
[ Guery

Edract
[ Beract values @

Longitude Latitude
19.6335 45.2671 e

Show legend

Last clicked postion

Cument mouss pointer postion

20.802612,44.970628




381

338 —

315+

29,2 —

26,9 —

247

Serbia for Excell

NWP MODELLING

Summer School, Novi Sad, July 2017

We were running 24 hours WRF model with ECMWF BC start 11.07.2017 00:00

T2 - Point: (19.8335,45.2671)

1
2017-07-11_04:00:00

T
2017-07-11_05:00:00
Date/Time

I
2017-07-11_14:00:00

Chart options

=4l | =
TitleBarderColor [] 255, 255, 255
TitleBorder\Width 0
TitleCaolor Il o000

H - :
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW

f% [‘ﬁ@ [E @ D ||;9 [=] Connections 8| Y

From From  From From Other Existing Refresh F‘|?|.e-rt|.e-_- ZAl Sart Filter
Access Web Tedt Sources~  Connections  All- Edit Links v
Get External Data Connections Sort & Filter
B27 - Jr | =AVERAGE(B2:B26)
A B C D E F

10 |2017-07-11_08:00:00, 31,104

11 /2017-07-11_09:00:00, 32,6605

12 |2017-07-11_10:00:00, 33,857

13 |2017-07-11_11:00:00, 34,8300

14 12017-07-11_12:00:00, 35,5695

15 |2017-07-11_13:00:00, 35,8787

16 |2017-07-11_14:00:00, 35,707

17 |2017-07-11_15:00:00, 36,0675

18 |2017-07-11_16:00:00, 35,7830

19 12017-07-11_17:00:00, 35,2594

20 |2017-07-11_18:00:00, 34,4969

21 |2017-07-11_19:00:00, 33,108

22 |2017-07-11_20:00:00, 30,166

23 12017-07-11_21:00:00, 28,5116

24 12017-07-11_22:00:00, 27,6034

25 |2017-07-11_23:00:00, 26,5293

26 |2017-07-12_00:00:00, 24 6587

27| [ 30,42426]

23

29

30
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ECMWEF Forecast resolution of 9 km

DAT MIN(oC) MAX(oC) AVG(oC) W(m/s) P(mm)
12.07.2017. 22 31 26.6 2 0
13.07.2017. 17 29 229 3 3
14.07.2017. 15 28 223 2 -
15.07.2017. 17 28 225 3 0
16.07.2017. 16 25 21.2 4 -
17.07.2017. 15 29 234 2 -
18.07.2017. 17 31 25.1 2 -
19.07.2017. 19 33 26.5 2 1
20.07.2017. 21 33 274 2 -
21.07.2017. 21 33 28.2 3 -
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WRF —NMM 3.5.1 Novi_Sad Start: 13.07.2017. OOUTC
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ECMWEF ENS Forecast resolution of 18 km

Soil Temperature Novi Sad 0-7 cm

32

Soil temperature Novi Sad 0-7cm lon = 19.800000, lat = 45.200000

30+
28 +
26 - —_— L

241

Soil temperature level 1

20/ — [ ¢

18 |
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ECMWEF ENS Forecast resolution of 18 km

Soil Temperature Novi Sad 7-28 cm

1 Soil Temperature Novi Sad 7-28cm lon = 19.800000, lat = 45.200000
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Soil Temperature level 2
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ECMWEF ENS Forecast resolution of 18 km

Volumetric Soil Moisture content Novi Sad 0-7 cm

Volumetric Soil Moisture content Novi Sad 0-7cm lon = 19.800000, lat = 45.200000
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ECMWF ENS Forecast resolution of 18 km
Volumetric Soil Moisture content Novi Sad 7-28 cm

0.22 Volumetric Soil Moisture content Novi Sad 7-28cm lon = 19.800000, lat = 45.200000

0.20 |

0.18 |

0.16

0.14 +

Volumetric Soil Moisture content level 2

0.12 |
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Collection and comparing of observed and predicted data.
How can be shared this information with interested persons?

Which information would be interesting for farmers ?
soil moisture

temperature
wind
precipitation
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