Observations at VERA Stations

Y. Tamura Mizusawa VERA Observatory,
NAOJ

Mizusawa OLD GPS Station Left: Galileo, Right: Mizusawa New Polint



Analysis of GPS data

Receiver. Trimble Net-RS, 4000SSE/SSI
Software: GIPSY OASIS Il by NASA/JPL
PPP (Precise Point Processing) method

Observation: 30 second int., continuous
Position solution: daily

Wet zenith delay estimation :
5 minute interval



Weekly mean of Mizusawa GPS solutions
Steps on Earthquakes
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Displacements of 4 Stations
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Weekly mean solutions.



Estimation of Wet Zenith Delay by GPS

0.20
/ mizw
1 s ,-'fl'. PR mZswnew
= G.1 5 - o v .'. v |II ¥ \/ IIJ’-_.'I- _.'ill._ll'
- f ' II i W ; #l y _|' I-I.
:"I P M |
= WoTAlN \
o 1 B o cothsn PO T |
el 0 A T i h'-,.' 1l :
A i ol i
é 1/ ""m"-u'. vl | I| f \
: ¢ T \ A i s .{
o I [ | iy
N | / 11 ) iy I'.-'
.E Il W ..|I.I I I- *'.I. A
D-DE -1 i I'|_ Z .'I'l-' /|
3 \ J"N |I I-_.| v o / 1/." |I ) }"
I“'\.'rllll. I -'-.I ...lll IIII
W
. |_?'l-
0.00 . . . | | | |
82 83 84 85 86

DoY 2007
mizw : old station, located on the roof of main building
mzswnew : new point, located on the ground

The difference may be caused by the phase characters of different type of
GPS antennas.



Wet Zenith Delay (m)

Daily solutions using 27 hour data

Ogasawara (3 hour overlap)
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Application of IMA mesoscale data

Model (Manal data)

v 10km><10km mesh
EW 361><NS 289 points
12 Layers

Temperature pressure potental
heights humidity winds
3 hour interval (from March, 20006)

Manal



Wet zenith delay estimation using Manal data
Analysis model

+ ©=6.108 R exp{ (17.15T-4684)/(T-38.45)}
or
+ €=6.11 R 10**{ 7.5(T-273.15)/(T-35.85) }

e : pressure of water vapor
T : Temperature , 273.15

(applied under 273.15K, temporally)
R : relative humidity



Analysis model (continue)

en 1={0.776P/T + 3730e/T2}><10+4
dry term wet term
or, wetterm: 0.72e/T + 3754e/T2 =104

n refractive index of micro wave (<30GHz
P pressure hPa)
water vapor pressure hPa)
T : Temperature K)
Dry term(m) 2.276>=<103P, (P, surface P,hPa



wet zenith delay (m)

GPS v.s. JIMA model data
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Horizontal gradients? (from JMA data)

FIEEKTHE (BET AR FREDE)

0.05
0.04 - —N-S

0.03 +

0.02 - i i ||
i |
001 -
-Iﬁlﬂjht
000 A/

s | | a7 ! | \ A W
o Ty A | TR [ |1 v Y | | . |
=] =pferiy L‘kﬁ! V1 R| ] Lonipefl |/ f $ |
| S

Zenith Delay (m)
—

-0.02 : H
—0.03 -
-0.04 -

=0.05

! I ' I ! | ! I ! I ¥ I !

266 268 270 272 274 276 278 280
Day of Year (2006)

20km



GPS

GPS

GIPSY

Manal

10 20mm

12



