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ABSTRACT

A comparison was made of temperature and wind observations reported by rawinsonde and Aircraft
Communications, Addressing, and Reporting System (ACARS) - equipped EVA aircraft separated by less than
150 km in distance and 90 min. in time near Pen-Chiao during the period from November 1995 to September
1996. A total of 340 matched data pairs were obtained for this period. The sample was analyzed in total and
also as a function of distance and height. The results of this study are as follow :

(1) The mean temperature difference (the standard deviation) of -1.10°C (1.58°C), the mean wind direction
difference (the standard deviation) of 0.38° (15.80° ), and the mean wind speed difference (the standard
deviation) of 0.15kt (5.69kt) were found for the entire sample.

(2) The mean temperature difference (the standard deviation) of -1.12°C (1.79°C), the mean wind direction
difference (the standard deviation) of -0.02° (13.89° ), and the mean wind speed difference (the
standard deviation) of 0.41kt (5.73kt) were only found when the aircraft was in a climbing level
(6000~8000m) and at a separation distance of 80km.

(3) The mean temperature difference (the standard deviation) of -1.09°C (1.18°C) , the mean wind
direction difference(the standard deviation) of 2.55° (18.02° ), and the mean wind speed difference (the
standard deviation) of 0.08kt (4.97kt) were only found when the aircraft was in a descending level
(6000~4000m) and at a separation distance of 83km.

(4) The mean temperature difference (the standard deviation) of -1.39°C (1.12°C), the mean wind direction
difference (the standard deviation) of -7.68° (18.02° ) and the mean wind speed difference (the standard
deviation) of -1.50kt (5.89kt) were only found when the aircraft was in a descending level
(4000~2000m) and at a separation distance of 96km.

(5) The overall temperature bias indicates that the ACARS temperatures are colder (>1 °C) than rawinsonde
temperatures. When the aircraft is in a descending level (4000~2000m) the temperature reading is colder
than when the aircraft is descending (6000m~4000m) and when climbing at level (6000~8000m). The
mean wind direction difference for the aircraft at climbing level (6000~8000m) indicates very small error.
The mean wind direction difference is larger when the aircraft is descending (4000~2000m) than when
the aircraft is climbing level (6000~8000m). The mean wind speed difference is slightly larger for the
aircraft descending (4000~2000m) than for the aircraft descending (4000m~6000m) and the climbing
level (6000~8000m).

The results of this study provide the reliability of ACARS meteorological messages in Taiwan, acting as a
reference for the development of the Four Dimensional Data Assimilation System of Advanced Operational
Aviation Weather System (AOAWS), Civil Aeronautics Administration.
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