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DAILY GPS OBSERVATIONS AND THEIR TROPOSPHERIC
REFRACTION ERROR

By Torao Tanaka, Hikaru Dol, Kazuro HiRAHARA, Tatichi HavasHi and Akira SUEMINE

Synopsis

In order to monitor the crustal movement in Kinki District, southwest Japan, we are continuing
daily relative positionings with MINI-MAC2816 GPS receivers. The results show that a relative dis-
placement of 5 cm or smaller will be successfully detected on the Uji-Shinomisaki baseline (162 km),
which means that a linear strain of 3X 1077 is detectable. One of main errors in GPS observation is
the excess path delay due to water vapor in the troposphere which is hard to be corrected to the level
of a few cm by using only meteorological data on the ground surface. We introduced two water vapor
radiometers and have started parallel observations with GPS receivers for developing effective correc-
tion methods for excess path delay due to water vapor.
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Fig. 1. The four-station network for GPS observation. Arrows show the direction and
velocity of subduction of the Philippine Sea Plate by Seno®. Rectangles are

horizontal projections of fault planes of the 1946 Nankaido earthquake by Ando®.
(Modified from Tabei et al.®).



B - - R - bk - KE D GPS EHEBI L 2 OXRABITRE 273

2.2 # #

ZOEQBAEEE (WD 8L 0% (SHIO) 12, MINIMAC-2816 2{5##5108 L U508% # n FhEE
LT, 199047 H26H D LG L7z F8 A8 HASIXE &I (IKD) 12509% &, BRltihns, =
NoHDSERIARBFEOR L E > TEHRAORE, F—7DEBENFTELN, TOBREETELT—FiE
64KB O RAM A€ LDOF— %123 CTHh b, IOz, #F, Gilidl B 1E, 30B0¥ 7)) v 7
BCIBMIZAT e LTwh, HIHO500ZDHBEED 0, 90FEI0A25 0 ICHURL 72, 12A 1A
D, FHEBEICUTA»SH 6. Tm#LCUILB S8k L, 12A148, 51908 F THM &L O CEHEl%
EWLE, F0O®K, TrTFFEBFCULLCEL, $BLoBEHET L, 191F2 ALlE»56HE, =
N2 UJI-B ETO509% MATIHTOBRMY 6 A9 T TERLZ, 6 A26H A 5i3509% UJI MIZK
L, 510%#ME (IKD) (ZE\WT, Fi& (UJ)—#ul (SHIO)—ittH (IKD) »Ell* 9 A F TERHLL. 9A
KIS EBROBREERED DN % Tl Lz, 19924I1CA D, 508% UJI #i2, 509% SHIO (Z3%&
L UJI-SHIO TEMEHMAL, BEILE->TWa,

BUAIBERT I, BAMRMADO19904E 7 H26H Ti3 15h15m55s (UT) 205 3 EERI124, LUER L ERE 2 &
BT+t ELT, BHADTORMKEA 2 HE T, Block I OFF LWEHEMERTEIZRY, /4, &
BIHAHELEL20, 19914 1 ALIBICIZEBIRM A ZEE LT 17h16mS5s (UT) » 5 BItG, 19924
1 A8 HA54E 15047 ms5m (UT) DBts, 25123 A10HA 513 17h00m55s (UT) OBtsE & LTHE
EBoTwh, Fig.213, 19148 A 7T HICFEELTRETEALBHEORRERL TS, bhAIZT
O B OB 12652455558 (A ARER) B 3BF/I120Th - 72,

FoFs Z.41 Page 2
WM Rateliite Survey ampany Ward 7 Aug 1991
Batellite passas 17:21
¥YNTO DRI Wed 7 Aug 1991 Cut~off angle i5e
maACSA° N 1TEC4BT £ 77 m All times GMT + ?
01 2 X 4 5 & 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 2T 24
Sat Sat:
2 . ] ?
X L] L 3
4 _— e 4
~E. T T S
7 7
=] 8
[T JE— —————
11 L 11
1 2 O - 12
13 L] 13
14 TRRRRRRARRRT—— 14
15 L] 15
1 58 TS | &
1 7 W T o 17
18 I L] 18
19 L} L] 19
20 R 20
21 R — 21
st ] - 23
2 S At 24
Sat Sat

0 1 2 3 4 %5 4 7 8 91011 12 1% 14 15 16 17 18 19 20 21 22 27 24

Fig. 2. Satellite availability at Uji on Aug. 7, 1991. The observation started from
12h24m55s and continued for 03h12m this day.
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