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Use latest observations EACH HOUR to obtain fresh,
most accurate “snapshot” of atmospheric state
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forecasts for decision making
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Hourly Observation Type Variables Observed

Radar — VAD Wind
Radar Radial Velocity 125 radars
Radar reflectivity — CONUS 3-d refl =»Rain, Snow, Graupel 1,500,000 _
Lightning (proxy reflectivity) NLDN Observation gaps
Aircraft Wind, Temperature 2,000 -15,000 are a major
Aircraft - WVSS Humidity 0 - 800 limiting factor for
SRR Pre-sr:umrz(,eg?ur gsM\(/)llssltbul Iri?)’/,v\\;\llr:eg,ther 2200 - 2500 ';(:/reer:: i?,teicg;:\?sg
Surface/Mesonet Temperature, Moisture, Wind ~5K-12K
Buoys/ships Wind, Pressure 200 - 400
GOES AMVs Wind 2000 - 4000
AMSU/HIRS/MHS (RARS) Radiances 1K-10K
GOES Radiances large
GOES cloud-top press/temp Cloud Top Height 100,000
GPS — Precipitable water Humidity 260
WindSat Scatterometer Winds 2,000 — 10,000



Aircraft data most important observation
type over North America for 0-12 hour
forecast accuracy

Increased aircraft data has improved US
(and global) forecast skill

Geographical and temporal gaps in aircraft
data provide opportunity for improved
forecast accuracy through improved aircraft
participation

winds (mvs)
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* Aircraft obs most important for wind accuracy at all forecast lengths
* Significant impact also from rawinsonde and surface observations




RUC model frozen,
skill improvement
solely from more obs

*Rapid Update Cycle
(RUC) is the predecessor
of the RAP
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https://www.wmo.int/pages/prog/www/GOS/ABO/data/statistics/aircraft_obs_cmc_mthly_ave_daily_reports_by_program.jpg
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Current geographical and temporal gaps in aircraft What are the coverage

data provide opportunity for improved forecast expansion priorities

accuracty For improved model skill?

 Frequent profile data for hourly and sub-hourly
assimilation

« Consistency in diurnal coverage

« Smaller, regional airports could provide needed
Increase of data coverage

« EXpected significant improvement in
 Analyses
 [Forecasts - hours to days time frame
 Especially for mesoscale and storm-scale

features (e.g. cold fronts, marine stratus

‘ ﬁ\scent/Des@@
' Data%xampl

cloud, convection, etc.) 0-15 kft




 Pseudo-PBL obs are generated based
PBL-based sfc. on surface observations
assim. = better e Pseudo-PBL obs have improved short

retention of sfc. HRRR forecasts
obs in model

e Authentic obs in the PBL have potential
to make a big impact
« Especially moisture near the top of
the PBL, that area is sensitive to
10 15 20 small changes for processes like
| RUC CYC=18 | convective initiation and cloud bases




Mode-S EnHanced Surveillance (EHS)

Mode-S wind observations derived
from aircraft navigational data are now
assimilated into our UK forecast models.
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v Improves upper air windspeed accuracy
in short-range forecasts

v Improvements in forecast skill

From Dale Barker @ UK Met Office

« wind and temperature data are lower quality

« Sitill provides benefit

Mode-S Meteorological Routine Air Report
(MRAR) *Not mandatory, limited aircraft report

Mode-S vertical coverage

15

Pressure altitude [km]

Longitude [deg]

From Benedikt Strajnar @ Slovenian Environment Agency

« wind and temperature are of sufficient accuracy
« fully comparable to the quality of AMDAR

. Hypothesis — Mode-S high-resolution data can significantly improve weather analysis & forecast .
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An ensemble of storm-scale NWP models
predict the path of a potentially tornadic
supercell during the next 1 hour. The

ensemble is used to create prababilistic
tornado guidance.

Developing
thunderstorm
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Probabilistic tornado guidance: Forecast looks on track,
storm circulation (hook echo) is tracking along centerline
of highest tornadic probabilities
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o Sub-hourly
data needed

* Resolution
could provide
more detall for
UAS guidance




 ADS-B Version 3 Weather would enable further weather analysis
and forecast improvements

« Making it a mandatory requirement is important for increased
observation coverage

e Future aviation weather forecasts benefits



GSD subject matter experts: GSD.Model. OA@noaa.gov
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