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Abstract Present weather plays an important role not only for atmospheric sciences but also
for public welfare and road safety. While the widely used state-of-the-art visibility and present
weather sensor yields present weather, a single type of measurement is far from perfect to
replace long history of human-eye based observation. Truly automatic present weather observa-
tion enables us to increase spatial resolution by an order of magnitude with existing facilities in
Korea. 8 years of human-eyed present weather records in 19 sites over Korea are compared with
visibility sensors and auxiliary measurements, such as humidity of AWS. As clear condition
agrees with high probability, next best categories follow fog, rain, snow, mist, haze and drizzle
in comparison with human-eyed observation. Fog, mist and haze are often confused due to
nature of machine sensing visibility. Such ambiguous weather conditions are improved with
empirically induced criteria in combination with visibility and humidity. Differences between
instrument manufacturers are also found indicating nonstandard present weather decision. Anal-
ysis shows manufacturer dependent present weather differences are induced by manufacturer’s
own algorithms, not by visibility measurement. Accuracies of present weather for haze, mist,
and fog are all improved by 61.5%, 44.9%, and 26.9% respectively. The result shows that auto-
matic present weather sensing is feasible for operational purpose with minimal human interac-
tions if appropriate algorithm is applied. Further study is ongoing for impact of different sensing
types between manufacturers for both visibility and present weather data.

Key words: Visibility present weather sensor, observation, Critical Success Index (CSI), cali-
bration, comparison observations
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Fig. 1. Sites of automatic visibility and present weather sensors operated by KMA in Korea.
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Fig. 2. Location of human-eyed observation from KMA.
Colors represent different types of visibility and present
weather sensors. Three sites are omitted here due to inap-
propriate data for this study.
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Fig. 3. Observation sensor for the comparison (left: PWD22,
right: VPF-730).

3] HiHEH
ES

oH

2. X2

TFoll AHEE AAERA A= AR dHS A3
Aoltt, ojnf] AHHAA = HdS WAL
AEE U7 T2 4R 2 o2&
te = Bl S 3, ARE =S
AXA SHEHE LY F A GAl
TR} FAIF Alolox #AZF B
&S TR AHEEe AA &
WMO 4680 x}%?ﬂzi A5 =2 Y
5 znow ;(]—EE *@4

2
e
N
1
[
il
>
i
rOl
_Q,

AHE-SITHKMA, 2016).
AAS2o) AXE AF A=
2 l

Vaisala®} Biral
E‘r Valsala/\]-"] PWD22 2dl& A
= 100 cm’o]™ &%
i?,f;-sj_ h:} AL FA}s)
OW °‘ZM a7l 9 £x9] F
@0}1 o] %k"

oFuE 7P qE gt Oﬂ%ﬂw A}R% s
ZH)= Fig. 34 751 PWD22 Al AleF VPF-
0 gHe] 2pAIgE AFFS Table 134 2t

~

Table 1. Observation sensor for the comparison [PWD22 (12 points), VPF-730 (7 points)].

Additional sensor

Data production

Model Rain  Temperature Humidity time Present weather algorithm
sensor sensor sensor
. . Kinds of precipitation type and current classification
1 min, 15 min, . . .
(PWD22) O @) 60 min from rain sensor, optical sensor, temperature infor-
mation
(VPF-730) o o 1 min Forward scattering, Backward scattering and Present

weather classification using temperature.
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Table 2. Present weather code correction method using temperature, humidity and visibility.

Present weather code Condition Code conversion
Fog Visibility > 1 km Fog — NaN
Mist 1 km > Visibility, RH > 80 Mist — Fog
1 km < Visibility < 10 km, RH <75 Mist — Haze
I 1 km > Visibility, RH > 80 Haze — Fog
aze 1 km < Visibility < 10 km, RH > 75 Haze — Mist
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Fig. 4. Comparison of observation and present weather sensor using contingency matrix. Each plot consists of human-eyed
observation (x-axis) and machine induced present weather (y-axis). Numbers in grids are frequencies of corresponding incidents
(a: before correction, b: after correction).

Table 3. 2-by-2 Contingency matrix and corresponding

scores.
Present weather sensor
Event
Yes No
. Yes Hit(H) Miss(M)
Observation No False(F) None(N)

Probability of Detection (POD)=100%*H/(H + M).
False Alarm Rate (FAR)=100%*F/(F +H).
Critical Success Index (CSI)=100%*H/(H+ M +F).
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Fig. 5. Scores for the present weather code Probability of Detection (POD), False Alarm Rate (FAR) and Critical Success Index
(CSI) measured by the present weather sensor at 19 stations, 2009~2016. The box represents the 25-75th percentile range, red
horizontal line the median, and the black horizontal lines are the minimum and maximum values.
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Fig. 7. Scores for the present weather code Probability of Detection (POD), False Alarm Rate (FAR) and Critical Success Index
(CSI) measured by the present weather sensor for each manufacturer, 2009~2016.
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Fig. 10. Comparison of observation and present weather sensor using contingency matrix by PWD22 (Left: before correction,
Right: after correction). Each plot consists of human-eyed observation (x-axis) and machine induced present weather (y-axis).
Numbers in grids are frequencies of corresponding incidents.
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Fig. 11. Same as Fig. 9 with VPF-730.
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