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Projecting the Earth's surface

Basic WRF Tutorial

Defining rectangular
domains with
minimal distortion
can be challenging
on the surface of a
sphere”

Projecting the region
of interest onto a
plane simplifies this
task.

“The WRF model assumes a
spherical Earth with radius
6370 km
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Projecting the Earth's surface

Mercator projection

T
&2 1 et | R
2 i b Z 3 L
dﬁ%%*ﬂ%fm 3 %} 2 | »*ﬁ;} r;:
N3REsE NP RPN LG g
i SN
60°N .14, o {t ﬂ\’éf’\y\ éz\';;@f 3 . “ﬂ/“/s
— \T \\"4%« ﬁz AEWNE! J T
’ = ) P\g &
30°N ‘ \\ QL;\)Q '/;MLELE - :];i .
> y .,:;: ] \ /ﬂi\) \'\,‘ ,()?7/ :
0° ‘\L‘j \p\ \’“F”ﬁ n 7 | Q‘J :
el P
30°S : =
| P - T I 2
60°S z
| AT T T T
" 4 )
ned N [N

180° 135°W 90°W 45°W 0° 45°E 90°E 135°E 180°
Basic WRF Tutorial

3 — 7 February 2025



Projecting the Earth's surface
Lambert conformal conic projection
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Projecting the Earth's surface
Polar stereographic projection

150°E 135°E 120°E  105°E  90°E 75°E 60°E
150°E | | | |
1 65 E ] ) 'o ﬂf‘i’xi ‘ I
' 0
?;@‘ T : ;
180° — A -
~
1 .
165°W : Z
4 s
150°W — 0 -
~e.
135°W — -
120°W 105°W 90°W  75°W  60°W 45°W 30°W

Basic WRF Tutorial

3 — 7 February 2025

60°E

45°E

30°E

15°E

00

15°W

30°W




WPS Flowchart

Project the Lay out a

Earth's surface ' rectangular grid
P |
Global
static y Interpolate |
data terrestrial fields

=

Horizontally interpolate
meteorological data

I

Uncompress, Write records to
decode GRIB — intermediate file |—
records format

Basic WRF Tutorial

3 — 7 February 2025



Laying out a simulation grid
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Laying out a simulation grid

" T Ll |
0ol es [ <
g . - | . »*";}ﬁ r\g»
g' W@ﬁ@g T
<. A0 E
60°N o >
A TV R
20N ek a@i However, the
— \\7%“‘3 % s | Mercator projection
° LR e does work well for
30°S - Eﬁ%* = lower latitudes
60°S :
mﬁ/ N and Nﬂw\“\
IS A~ b
e R ]

180° 135°W 90°W  45°W 0° 45°E  90°E 135°E 180°

Basic WRF Tutorial

3 — 7 February 2025



Laying out a simulation grid

49x31 cells, 104 km grid distance
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Interpolating terrestrial fields

Land-use category, 104 km grid
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Interpolating terrestrial fields

Land-use category, 26 km grid
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Interpolating terrestrial fields

Terrain elevation, 104 km grid
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Interpolating terrestrial fields

Terrain elevation, 26 km grid
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Uncompressing and decoding GRIB records

Historically, many meteorological datasets were (and
still are) distributed in a WMO-standard format called
GRIB

« General Reqgularly-distributed Information in Binary
« Fields are typically compressed with a lossy compression

algorithm
« Fields are identified by code numbers

U
namelist
AN
—)
GRIB » ungrib.exe
—>

Vtable
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Uncompressing and decoding GRIB records

Writing to an "intermediate” file format provides a

target to which other non-GRIB datasets may be
converted

If the "intermediate” file format is simple enough,
writing tools to, e.qg., bias-correct fields becomes

easler
0
namelist
AN
—
GRIB » ungrib.exe > FILE
—

Vtable
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Horizontally interpolating meteorological data

The rectangular grid defined by the geogrid program
provides a target to which we can interpolate

meteorological fields

« Model ICs and LBCs will be derived from these interpolated,

time-varying fields

Temperature
Humidity (R.H. or S.H.)
Winds

/

I:)SFC’ I:)MSL

SST

Soil temperature

Soil moisture

(Plus a few others...)
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Horizontally interpolating meteorological data

30°N

Valid: 2016-07-06_00:00:00

25°N —

20°N —

15°N —

10°N —

5°N —

0° —

5°S
100°W

I
90°W

80°W

Basic WRF Tutorial

3 — 7 February 2025




Horizontally interpolating meteorological data

Field: Relative Humidity [%] Valid: 2016-07-06_03:00:00
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Horizontally interpolating meteorological data

30°N

Valid: 2016-07-06_06:00:00

25°N —

20°N —

15°N —

10°N —

5°N —

Field: Relatlve Humidity [%]

80°W

70°W

Basic WRF Tutorial

3 — 7 February 2025




Horizontally interpolating meteorological data

Field: Relatuve Humidity [%]
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Horizontally interpolating meteorological data
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Horizontally interpolating meteorological data
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Horizontally interpolating meteorological data
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Horizontally interpolating meteorological data

Field: Relative Humidity [%] Valid: 2016-07-06_21:00:00
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Horizontally interpolating meteorological data

Field: Relative Humidity [%] Valid: 2016-07-07_00:00:00
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Horizontally interpolating meteorological data

If we have atmospheric state variables interpolated to
every grid point in our model domain for time periods
covering our simulation duration, why do we need to

run the WRF model?
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Horizontally interpolating meteorological data
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Horizontally interpolating meteorological data
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Horizontally interpolating meteorological data
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Horizontally interpolating meteorological data
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Horizontally interpolating meteorological data
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Field: Relative Humidity [%]

Valid: 2016-07-06_12:00:00

25°N —

20°N —

15°N —

10°N —

5°N —

0° —

\.

Domain interior prognosed

by the ARW model

5°S
100°W

90°W 80°W 70°W 60°W

Basic WRF Tutorial

3 — 7 February 2025

50°W




Horizontally interpolating meteorological data
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Field: Relative Humidity [%]
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Horizontally interpolating meteorological data
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Field: Relative Humidity [%]

Valid: 2016-07-06_18:00:00

25°N —

20°N —

15°N —

10°N —

5°N —

0° —

\.

Domain interior prognosed

by the ARW model

5°S
100°W

90°W 80°W 70°W 60°W

Basic WRF Tutorial

3 — 7 February 2025

50°W




Horizontally interpolating meteorological data

30°N

Field: Relative Humidity [%]
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Horizontally interpolating meteorological data
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And finally...

Vertical interpolation to WRF eta levels is
performed in the rea/ program

External Data
Sources

WRF Preprocessing System

Static id
Geographical  jo= geogri
Data

Gridded Data: .I
NAM, GFS,RUC, K
AGRMET, etc.

Basic WRF Tutorial

3 — 7 February 2025



The End.
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