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ABSTRACT

In this paper, a tropospheric delay error was calculated by using meteorological data collect from weather station and

Saastamoinen model, and an empirical variogram of the tropospheric delay in the Korean peninsula was estimated. In

order to estimate the empirical variogram of the tropospheric delay according to weather condition, sunny day, rainy day,

and typhoon day were selected as analysis days. Analysis results show that a maximum correlation range of the empirical

variogram on sunny day was about 560 km because there is overall trend of the tropospheric delay. On the other hand, the

maximum correlation range of the empirical variogram on rainy was about 150 km because the regional variation was large.

Although there is regional variation when the typhoon exists, there is a trend of the tropospheric delay due to a movement of

the typhoon. Therefore, the maximum correlation range of the empirical variogram on typhoon day was about 280 km which

is between sunny and rainy day.
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2. TROPOSPHERIC DELAY CALCULATION
AND VARIOGRAM
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Fig. 1. Station map of weather station.
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2.2 Preprocessing of Weather Data
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Fig. 2. Relationship between ellipsoid height and geoid height.
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Fig. 3. Process of calculating tropospheric delay by using meteorological
data.
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3. ANALYSIS RESULT
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Table 1. Data set.

Date Time (KST)

Sunny 2020.03.19 12:00 ~ 15:00

Rainy 2020.08.03 12:00 ~ 15:00

Typhoon 2020.09.03 1:00 ~ 4:00
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Fig. St 247} 704 A2 ek Tgolck. Table 12 #4
A} FAof AFSE AIEE T Ao, 7144 T At
w2} §-52 0]7] wiwoll Htigh 714 7ol {217} == AIRE
1A Ageialct

3.2 Calculation Result of Zenith Tropospheric Delay
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Fig. 6. Spatial distribution of tropospheric delay - (left) sunny day (middle) rainy day (right) typhoon day.
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Fig. 7. Temporal change of tropospheric delay - (left) sunny day (middle) rainy day (right) typhoon day.

74 Rolet =51t

3.3 Variogram Estimation Results

[m

oo
g S ofn

ol Holle ¢ oA A& FF +2 AA o4
sl Z+ 71AF gh7dol| A1 e] empirical variogram AF&6)
Empirical variogram& AF&s}17] a4 w-e 49] dlo]g]r
251t} 9bA] Fig 63} 220] & epocholl o] Hlolejgre 2t 8
3 47k oh)7] gl B Aol 3412 B2k HlolEl S AL
Batoieh. 14 B9 29 A7l wek Wt QA gold]
QAL Bl BAITE AZRICIAE T4 o] SAEE A G 2

sloich. Fig. 78 7k o] thRE 42 e 0x4g AAGH 0.

SAIRE Jefazole)

—_

p

FE
o i

b

7182 % oA & EH—J o l FRA7] el 20001]

7Hef & A

Sick Emplrlcal variogram-S- At —6‘}% AL okx] Oiggﬂ‘f\
|

o]
=
T o

A 3 BHAE Aol T B4 7HA 9] Az} i
47 A 2xk9) Aol Aol Ak ALKk o] FYL WE

D52, LE epochel] sl 45} 741&—@ AN BEs

o] A2Ql lage] wheh et 1 & g Tkl A TllolE
35l A4S M-gsl-ﬂﬁ flttmgg —’,\—636]-7] Z empirical
variogram& 8+ 2 Qg B Eol A lage] o) WS
300 km2 AR s} v}% A1 lage] L7HS 20 kmE A
Gk ol WIS ST o] 2 13kl FEY dlole +2
=5lr] flel AT Ao 2 AFESE variogram ZFa}b empirical
variogram-& Fig. 82} 2t}

42 ol

http://www.ipnt.or.kr



276 JPNT 10(4), 271-278 (2021)

Variogram value - Sunny (2020.079)

Variogram value - Rainy (2020.218)
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Fig. 8. Variogram value - (left) sunny day (middle) rainy day (right) typhoon day.
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Fig.9. Empirical variogram (before fitting).

Table 2. Variogram parameter.
Sill(m*)  Range(km) Nugget(m’)

Sunny 10.72e-4 563.92 4.82e-5
Rainy 3.25e-4 148.75 29.53e-5
Typhoon  9.94e-4 279.37 12.30e-5
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