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Fig. 1 Flowchart of this study.
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ARPS (Advanced Regional Prediction System) i
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Table 1 Condition of GPS analysis,

for all anélysis

satellite orbit IGS final (fix)

sampling interval 30 sec
cut-off elevation angle 15 deg
mapping function NMF

for solving the coordinate

coordinate constrain

interval for atmospheric delay 1hr
PWL (linear)

zenith model

for obtaining

the precipitable water

coordinate fix

interval for atmospheric delay lhr
CON (step)

zenith model

for obtaining the residuals

coordinate fix

interval for atmospheric delay 3hr
CON (step)

zenith model
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Table 2 Condition of ARPS simulation,

grid size
horizontal 3 X 3km
vertical 400m{average)
number of mesh
horizontal 102 X 102
vertical 43

initial and boundary condition

initial GPV
lateral GPV(every 3hrs)
top sponge (11000m}
bottom fix

time step 15sec
micro physics cold rain

surface momentum, sensible heat
process and latent heat flux
turbulence turbulence energy scheme of 1.5
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Fig. 2 Map of GPS observation points.
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Fig. 3 Rainfall intensity by radar at Miyama.
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'98/7/4/18:00

Fig. 4 Precipitable water vapor in every 3 hour captured by GPS.
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Table 3 Vertical profile of precipitable water vapor,

098/7/4 | "98/8/20 | '99/8/21
lower layer | 33.6mm | 35.6mm | 47.9mm
middle layer | 8.55mm | 9.7mm 14.4mm
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Fig. 5 Precipitable water vapor in every 1 hour cap-
tured by GPS.
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Fig. 6 One-way residual captured by GPS.
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Fig. 7 Divergence of precipitable water vapor cap-
tured by GPS.
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Table 4 Condition of ARPS simulation (CASE 1-3),

base changed
CASE | date of relative temperature

GPV humidity water vapor mix.

1 '98/7/4 | lower:100% 20K

lower:0.004[g/g]

2 | '98/8/20 | middle:100% 0K
middle :0.003[g/g]

3 '99/8/21 | middle:100% 0K
850hPa:100% | middle:0.004[g/g]
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Fig. 8 Map of bubbles.
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Fig. 9 Rainfall intensity in CASE 1.
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Fig. 10 Rainfall intensity in CASE 2.
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Fig. 11 Rainfall intensity in CASE 3.
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Table 5 Precipitable water vapor in CASE 1-3,
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Table 6 Condition of ARPS simulation on '98/7/4,

base data is GPV of '08/7/4 |

CASE relative Temp. increase WV mix. increase

humidity (bubble) (bubble}

4 lower layer 100% 20K lower layer 0.003 {g/g]

5 lower layer 100% 20K lower layer 0.015[g/g]
lower layer 100% 10K 0.0{g/g]

7 lower layer (850hPa) 90% 20K lower layer 0.004[g/g]

lower layer (850hPa} 80% 20K lower layer 0.004[g/¢g]

9 lower layer (850hPa) 75% 20K lower layer 0.004[g/g]

10 middle layer 100% 1134 middle layer 0.004]g/g)

Table 7 Results of simulation on '98/7/4,

CASE | rainfall intensity | rainfall intensity | time of passing
CASE at occurence over Biwa lake | over Biwa lake

1 220mm/hr 130mm /hr 14:40

4 220mm/hr 130mm/hr 14:40

5 140mm/hr 130mm/hr 14:40

6 120mm /hr 110mm/hr 14:50

7 180mm/hr 55mm/hr 14:40

8 180mum/hr 10mm/hr 14:40

9 130mum /hr Omm/hr -

13:30 {t=270min)
~ -

L] ©

Fig. 18 Rainfall
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Table 8 Condition of ARPS simulation on '98/8/20,

CASE relative humidity temp. increase | WV mix. increase
CASE relative humidity (bubble) (bubble)
11 middle 100% 15K middle 0.003[g/g]
12 middle 100% lower 100% 15K middle 0.003[g/g]
60
Table 9 Results of simulation on '98/8/20, 58
R <
CASE rainfall intensity | rainfall intensity ¥ 3 = X
at occurance over Biwa lake § ;: 3 /‘ * T
2 8mm,/hr 3mm/hr G w ) i~ . \
CASE 11 30mm/hr 3mm/hr § z
CASE 12 35mm/hr 20mm /hr o
“% 0 1200 1800 200 3000 3600
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Fig. 21 Results of simulation by Cloud Resclution
Model.
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Study on Dynamic Behavior of Meso-scale Water Vapor around Lake Biwa

Naoki OGITA*, Satoru OISHI** ,and Shuichi IKEBUCHI
* Graduate School of Engineering,Kyoto University

** Faculty of Engineering, Yamanashi University

Synopsis

GPS data, which is basically used in Geodesy, involves the information of water vapor since GPS
radio wave is influenced by water vapor. In this study, the variability of water vapor in the summer
season around the Lake Biwa is investigated in meso-scale. GPS data which is analyzed by GPS soft-
ware(GAMIT), three-dimensional Radar at Miyama, and ARPS, meso-scale meteorological model, are
used for the analysis. The results of analysis indicate the following results; 1) water vapor variability
can be captured in detail by GPS, 2) and GPS data is influenced differently by depending on the type of
rainfall, and 3) characteristic of meso-scale rainfall can be captured by GPS as precipitable water vapor.
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