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Orbital object observation strategy based on a global weather model
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This study proposes a methodology to plan observations for orbital objects based on a global weather model.
Optical observations from the surface has advantages in cost and resolution however their operation efficiency
is strongly affected by weather condition. The methodology aims to reduce the efficiency degradation by
following two steps.

1) site location selection using global cloud coverage database

2) automatic observation strategy planning using weather forecast data

An observation strategy planning and management software is also introduced.

This document is provided by JAXA.
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Orbital object observation strategy based on a global weather model

Makoto Tagawa (Kyushu Univ., makoto_t@aero.kyushu-u.ac.jp)
Toshifumi Yanagisawa, Hirohisa Kurosaki, Hiroshi Oda (JAXA) and Toshiya Hanada (Kyushu Univ.)

This study proposes a methodology to plan observations for orbital objects based on a global weather model.
Ground-based optical observations have advantages in cost and resolution. However, their operation efficiency is
strongly affected by weather condition. We aim to reduce the efficiency degradation by following two steps.

1) Site location selection using global cloud coverage database

2) Automatic observation strategy planning using weather forecast data

We also introduce an observation strategy planning and management software.
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__Site location selection
Average TCDC [%] (Total ClouD Cover) is calculated by using a global weather model.
Average TCDC(entire):Whole,2013
100 : Cloudy The TCDC data is retrieved from the NOAA/GFS archive service. The

0  :Sunny Somps TCDCs of local night time are extracted to assess an observation
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Left figure shows the average TCDC of 2013. Each red dot corresponds
to a local minimum of the average TCDC. An effective observatory can
be designed by using the data. The figure indicates that latitude
regions around +30 or -30 degrees have an advantage in efficiency of
observations.
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It should be noted that the TCDC distribution uses “entire” cloud layer. -
<X Therefore, the data contains overestimations for high altitude places. :
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Observation strategy is planned by as follows.
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Two preliminary data are required to proceed the planning, an object population
file and a site location file. The method propagates each object’ s orbit and
retrieves weather forecast data for each site. Next, a priority of a visible pass

is calculated by using propagated and retrieved data. Finally, a observation
strategy can be planned by sorting the priorities.
|Future app position p i l<—Vsing ARL_ | openweathremap.org
- Using the following global forecast models,
&: +Global Forecast System (NOAA)
':r +Integrated Forecast System (ECMWF)
g +The Global Multi-scale Model (RPN, MRB, CMC)
!Visible pass priority § Mesoscale models, ensemble forecasts,
and weather data of the following agencies or services
+NOAA (USA), Environment Canada, ECMWF (Europe), JMA ( &&:FF ,Japan)
- Total cloud coverage +METAR data from airports, APRS, more than 40000 of private weather stations
- Wind spoed T
- Observation interval
- T ’s lightil diti P . . . H .
L s’.‘,’,?f,f,?mﬂet"“"" tion P= Wtcdcstcdc X szndswznd X anlsztul X lemn X Bsalt X thrz X Bdrtn X Belvn
- Visible horizon P : Priority tede : total cloud cover salt : Sun altitude
X ;ﬁ n?:::mauon angle W : Weight wind : wind speed vhrz : visible horizon
_ S:Score itul : observation interval drtn : pass duration

B Boolean ilmn : target lighting condition elvn : maximum elevation

Two Line Element (TLE), Eurapean Gentre for Medium-Range Weather Forsoasts (EGMWP), Recherche en Prévision Numérigue (RPN), Meteorological Researon Branch (MRB).
Canadian Meteorological Centre (CMC).Japan Agency (JMA), Terminal Aviation Routine Weather Report (METAR), Automatic Packet Reporting System (APRS)

ftware

Orbital
Watchdog

Welcome screen

A software is developed to plan and manage the
observation strategy with graphical user interface.

The parameters in the visible pass priority
assessment can be changed in this software.

This software also enables to confirm an orbit of a
target and details of a visible pass.

Main screen Primary site selection Settings for the priority assessment
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