
Atmospheric humidity
The observations for atmospheric humidity are a
core requirement for weather forecasting and are
largely dealt with in the framework of the
Coordinating Group for Meteorological Satellites
(CGMS). A wide range of sensors are available and
these are improved as technology allows. In broad
terms the challenges are to improve vertical
resolution of observations, overcome cloud problems
and improve the ability to process sounding data
over land.

The 3 dimensional field of humidity is a key
variable for global weather prediction (NWP) models
that are used to produce short- and medium-range
forecasts of the state of the troposphere and lower
stratosphere. Polar satellites provide information on
tropospheric humidity with global coverage, good
horizontal resolution and acceptable accuracy, but
with poor vertical resolution 

In the case of observations for regional NWP
models, polar and geostationary satellites provide
estimates of total column water vapour accurate to
within 10-20%. Enough information is collected to
infer moisture concentration within several thick
layers vertically, with good horizontal resolution.
Vertical resolution is marginal for mesoscale
prediction, and the infrared information is available
only for cloud-free fields of view. 
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Until recently, performance in cloudy areas was
poor, but the new microwave measurements from
AMSU offer substantial improvements.
Geostationary infrared soundings are also helping 
to expand coverage in some regions by making
measurements on repeat timescales of fifteen
minutes to one hour and thus creating more 
cloud-free observations. Over oceans, coverage is
currently supplemented by information on total
column water vapour from microwave imagers. 

Humidity measurements for weather forecasting are
assured continuity through the operations of the
METOP, NOAA, and NPOESS series, which in future
will feature instruments with improved accuracy
and resolution, a number of which will be common
to the different satellites (such as AMSU-A, HIRS/4,
and MHS). The DMSP series sounders will also
provide continuity. NPOESS will feature the
combination of the CRIS interferometer and ATMS
sounder to derive accurate humidity profiles. This
data will be supplemented by instruments on Aqua
(AIRS+, AMSR-E, AMSU-A), Aura (HiRDLS, MLS,
TES), and the FY series (MWHS), amongst others.

Satellite sounding data are currently under-utilised
over land, but progress in data interpretation is
expected in the near future. Radio-occultation
measurements from planned satellites (eg using the
GPS constellation) will complement other systems
by providing information on the humidity profile in
the lower troposphere.
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current/approved

UARS (HALOE, MLS)

Topex-Poseidon (TMR)

GOES-8 – Q (Sounder)

GMS-5 (VISSR [GMS-5])

ERS-2 (ATSR/M, ATSR-2, GOME, MWR, RA)

METEOSAT-7 (MTP) (MVIRI)

TRMM (TMI)

OKEAN-O (DELTA-2D)

Terra (MODIS)

KOMPSAT-1 (OSMI)

CHAMP (CHAMP GPS Sounder)

Jason-1 (JMR)

METEOR-3M N1 (MIVZA, MTVZA, SAGE III)

Envisat (AATSR, GOMOS, MERIS, MIPAS, MWR, RA-2)

ERBS (SAGE II)

DMSP (SSM/I, SSM-T-2: 8, 12 – 15)(SSMIS: 16 – 20)

planned/considered
NMP EO-3 (GIFTS)

SAGE III/FOO (SAGE III)

METOP series (AMSU-A, GOME-2, HIRS/4: 1,2) (GRAS, IASI, MHS: 1 – 3)

Aqua (AIRS, AMSR-E, AMSU-A, HSB, MODIS)

MSG-1 – 3 (SEVIRI)

ADEOS-2 (AMSR, ILAS-II, POLDER)

SICH-1M (RM-08)

EOS Aura (HiRDLS, MLS [EOS Aura], TES)

CALIPSO (IIR)

METEOR-3M N2 (IKFS-2, MTVZA)

GOMS/Electro N2 (MSU-GS)

ISS (SAGE III)

NPP (ATMS, CrlS)

NPOESS series (CMIS: 1 – 6)(ATMS: 2,5)(CrIS: 2,5)(GPSOS: 2,3,5,6)

ESPERIA (GPS)

FY-3 series (MVIRS: A – G)(MWHS: C – G)

GOMS/Electro N3 (MS̀U-GS)

ESA Future Missions (MASTER, MIPAS, MWR-2, SOPRANO, SPECTRA, WALES)
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NOAA series (AMSU-A:15 – NI)(AMSU-B:15 – M)(HIRS/2: 11,12,14)(HIRS/3:15 – M)(HIRS/4:N,NI)(MHS:N,NI)

PARASOL (POLDER-P)

JASON-2 (JMR)

METEOR 3M N3 (IKFS-2, MTVZA)

GCOM-A1 (SOFIS)

MEGHA-TROPIQUES (SAPHIR)
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