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Basics of Water vapour channels in satellite products
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Basics of water vapour channels in satellite products

Wilfried Jacobs
DWD - Meteorological Training Centre
Am DFS-Campus 4
D- 63225 Langen
email: wilfried.jacobs@dwd.de

1. Briefly physical background

2. WV-products (images WV 6.2, 7.3 um, Air mass RGB)
 Examples
« Diagnostic
« Jets
« Potential vorticity

3. Q&A
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contribution from higher parts of atmosphere
WV 7.3 near the absorption band’s edge -
contribution from lower parts of atmosphere
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MSG-imager: Weighting functions
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Standard Mid—Latitude Summer Nadir
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HRV-HRV-IR10.8 um

Wetteriiberwachung

Do. 01.Dez. 2022 1200 UTC

NWV-Modell Do. 01.12:22 12:00 UTC Pmsl, hPa, -- [Normal Null] ICON13+006h 01.12.22 06:00 UTC
Satellitendaten Do. 01.12.22 12:00 UTC METEOSAT Europa/Atlantik - mygui composite2.(HRV/HRV/IR 10.8)
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Water vapour (6.2 ym, enhanced)

Wetteriliberwachung )
.Dez. 2022 1200 UTC Con P

Satellitendaten Do. 01.12.22 12:00 UTC METEOSAT Europa/Atlantik "WV 6.2
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Water vapour (7.3 um, enhanced

Wetteriiberwachung

Do. 01.Dez. 2022 1200 UTC — b

73 T
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Air mass RGB: Definition

Red

1. Sat channel |$ﬁ Wv 6.2 | v | | Histogram | | Copy
2. Sat channel |ﬁWV73 |"'| i Paste
Lower domain threshold |-25 | |Kenin |w| []Gamma Correction

Upper domain threshold !u | [] Invert result

Green

1. Sat channel |Q§- IR 9.7 | - | | Histogram | | Copy
2. Sat channel ‘@ IR10.8 - | e
Lower domain threshold |-40 | |xein [ > [] Gamma Correction

Upper domain threshold !5 | ] Invert result

Blue

1. Sat channel |~9§ Wv 6.2 | - | | Histogram | | Copy
2. Sat channel | |'| i Pasle

Lower domain threshold izug

| |Kevin |w [ | Gamma Correction

Upper domain threshold i2¢3

| Invert result
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Water vapour (Air mass -RGB)

Wetteriiberwachung

- —n e
Satellitendaten Do. 01.12.22 12:00 UTC METEOSAT Europa/Atlantik - Luftmasse (RGI
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01.Dez. 2022 1200 UTC
o 3 -

Select the RGB

Airmass RG

IRS.7 - IR10.8

WV6E.2 (inverted]

Click & Drag




Model of polarfront (jet stream)

Jet stream’s core . . .
Thermal direct circulation

Thermal indirect (more clouds, humid)
circulation (no

clouds, drier) —

13 Isotachs [m/s]
o Isothermes [°C]

0 Source: Berggren,
- la R.: The distribution
of temperature and
wind connected with
active tropical air in
the higher
troposphere, and
some remarks

concerning clear air
turbulence at high
1! altitude. Tellus 4

o (1952), S. 43-53
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WV 6.2 um — wind 300 hPa (ICON+6h

Wetterliberwachung R | ‘ \
Do. 01.Dez. 2022 1200 UTC _— -

Y i \

(5 \ /| W A B i
0 V) S e
NWV-Modell Do. 01.12:22 12:00 UTC Wind, kt, 300 [Druckflache] ICON13 (Letzter Lauf) +006h 01.12.22 06:00 UTC
Satellitendaten Do. 01.12.22 12:00 UTC METEOSAT Europa/Atlantik =WV 6.2

& EUMETRAIN




Airmass RGB — wind 300 hPa (ICON+6h

Wetteriiberwachung

Do.,-.Dez. 2022 120 UTf’-*- 7 [ .

k |

' 2 5 ) / 1]4,,.5}1

60.\.?

o 4 \ ) " ¥ ;
NWV-Modell Do. 01.12.22 12:00 UTC Wind, kt, 300 [Druckflache] ICON13 (Letzter Lauf) +006h 01.12.22 06:00 UTC
Satellitendaten Do. 01.12.22 12:00 UTC METEOSAT Europa/Atlantik - Luftmasse (RGB)
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WV 7.3 um — wind 300 hPa (ICON+6h)

Wetteriliberwachung

Do. 01.Dez. 2022 1200 UTC

(@

~

0 . J :
NWV-Modell Do.01.12.22:12:00 UTC Wind, kt, 300 [Druckflache].ICON13 (Let:
SatRaster Do. 01.12.22 12:00 UTC METEOSAT Europa/Atlantik - WV*7.3
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C

iagnosis of potential vorticity (PV)
DWD: PV along isentrope 310 K

Streaming of air package in a PV

anomaly:
1 2 . . .
; : p(hPa) 1: low vertical extension and rather high
— — oo humidity (cold in WV 6.2)

N —
= R e gt

e ™ 2: Aiabatic conditions can be assumed.

o “_"""' e

i?\\‘\\‘:f-;?’_ oo Becsuse air rowsh along isentropes the air
\\\“" fm package is stretched, mainly to lower
\ [ &

\\,{m,,i%/ N || heights yielding drier conditions and
SN ms higher temperatures. The WV 6.2 image

\’ \ , ™ reveals higher temperatures and darker
\ = ﬂﬂ. [ structures (air mass RGB violet to purple).
\ \Isentropes | :z

\ o Stretching causes positiv vorticity with

— — [ [ | counter clockwise rotation (red curves)

around the PV-maximum
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Water vapour (6.2 ym, enhanced)

Wetteriliberwachung )
.Dez. 2022 1200 UTC Con P

Satellitendaten Do. 01.12.22 12:00 UTC METEOSAT Europa/Atlantik "WV 6.2
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WV 6.2 um — IPV 310 K (ICON)

Wetteriiberwachung

= _—i’éﬂ"ﬂm - st =
NWV-Modell Do. 01.12.22 12:00 UTC IPV, 10E-6 Km~2/kg/s, 310 [Isentropenflache] ICON13+012h 01.12.22 00:00 UTC
Satellitendaten Do. 01.12.22 12:00 UTC METEOSAT Europa/Atlantik - WV 6.2
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Air mass RGB — IPV 310 K (ICON)

Wetteriiberwachung

Do- o:.-Dez- 2022 1200 UTEW:T‘}ZA ;: ;"-/"_J_‘ i

T Eree

NWV-Modell Do. 01.12.22 12:00 UTC IPV, 10E-6 Km~2/kg/s, 310 [Isentropenflache] ICON13+012h 01.12.22 00:00 UTC
Satellitendaten Do. 01.12.22 12:00 UTC METEOSAT Europa/Atlantik - Luftmasse (RGB)
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Air mass RGB — Geop 300 hPa (ICON)

Wetteriiberwachung

Do. 01.Dez. 2022 1200 UTC e

€ |

NWV-Modell Do. 01.12.22 12:00 UTC Geop.Hdhe, gpdam, 300 [Druckflache] ICON13+006h7 01.12.22 06:00 UTC
Satellitendaten Do. 01.12.22 12:00 UTC METEOSAT Europa/Atlantik - Luftmasse (RGB)
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