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Abstract

Crustal deformation data, such as volumetric strainmeter records, are often affected by rain. The correction by the

precipitation data is effective about such data, and the quality of the precipitation data is important. Because many crustal

deformation measurement sites do not include a local rain gauge, it is necessary to consider what kind of precipitation

data should be brought to bear in such cases.

Japan Meteorological Agency (JMA) observes precipitation data by the rain gauge in the volumetric strainmeter.

In addition, JMA observes precipitation data by the rain gauge network of the Automated Meteorological Data

Acquisition System (AMeDAS) consisting of station about 17km apart. And JMA makes the radar-raingauge analyzed

precipitation data that combined the observation of the rain gauge with a radar. This paper reports on a comparison of

corrections made by using these three precipitation data. Our results, confirm the importance of installing a rain gauge at

strainmeter stations, and the effectiveness of the radar-raingauge analyzed precipitation. This result is important to the

correction by the precipitation data of crustal deformation data from sites without a rain gauge.
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Table 1 Volumetric strainmeter stations and nearby AMeDAS stations

Volumetric AMeDAS Distance Volumetric AMeDAS Distance
strainmeter (km) strainmeter (km)
Gamagori 2.1 Takanesan(*3) 10.3—10.8
Okazaki 9.5 Koshikidaira 12.6
(1) Gamagori Toyohashi 15.6 ) Mikura 14.3
seida Isshiki 196] [WShimada R wamakinohara 147
kawane g
Tahara 23.9 Kawanehoncho 18.5
Tsukude 24.0 Kagiana 19.0
Mikkabi 0.7 Kakegawa 20.8
Shinshiro 11.5 | Omaezaki 6.3
fr%i)kil:llalil amatst o mamatsu 15.5 gzl)qgl;naezam Kikugawamakinohara 16.7
Toyohashi 20.6 Kakegawa 23.6
Tenryu (*2) 24.8—25.3 Kikugawamakinohara 6.4
Mikura 5.6 (6) Makinohara | Omaezaki 19.3
Tenryu (*2) 7.5—6.7 sakabe Takanesan (*3) 22.5—21.9
Koshikidaira 14.2 Kakegawa 22.1
(3) Hamamatsu Kuma 14.6 (7) Omaezaki Omaczaki (*1) 0.0
yokokawa Kakegawa 16.5 oyama Kikugawamakinohara 21.1
Sakuma 19.6 Takanesan (*3) 10.3—10.8
Hamamatsu 23.4 (8) Fujieda Kikugawamakinohara 14.7
Iwata 243 hanagura Kagiana 17.0
*1 The AMeDAS rain gauges is at the strainmeter site. Shizuoka 18.3

*2 The Tenryu AMeDAS station was moved in December 2008.
*3 The Takanesan AMeDAS station was moved in December 2009.
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Table 1 (Continued)

Volumetric Distance Volumetric Distance

strainmeter AMeDAS (km) strainmeter AMeDAS (km)
Shizuoka 5.3 Hiratsuka 12.1
Shimizu 11.7 Tanzawako 13.4

9) Shizuok .

gr)ushgg&aa Kagiana 14.2 (17) Hadano Odawara (*4) 16.4—14.0
Takanesan (*2) 19.8—19.2 odai Ebina 18.2
Umegashima 243 Sagamiko 23.7
Shimizu 5.5 Hakone (*3) 24.1—23.9
Fuji 16.7 (18) Oshima Oshimakitanoyama 2.1
Shizuoka 17.2 tsubaitsuki Oshima 23

(10) Shizuoka ; . ;

tadanuma Umegashima 21.5 (19) Miura Miura 2.7
Nanbu 21.5 misaki Kyonan 18.2
Shiraito 24.1 Miura 11.9
Kagiana 24.8 (20) Yokosuka Kyonan 18.6
Fuji 5.7 mabort Yokohama 20.9
Shiraito 18.7 Kisarazu (*5) 22.2—23.3

11) Fuji C

l(ma)iga uchi Mishima 20.3 (21) Tateyama Tateyama 6.7
Gotenba 22.1 nakazato Kyonan 21.4
Shimizu 243 Kyonan 12.2
Toi (*1) 0.0 Kisarazu (*5) 17.5—16.3

- 22) Futtsu

(12) Izu Matsuzaki 13.7 I(nO():hii Sakahata 18.1

koshimoda Yugashima 15.2 Kamogawa 21.7
Amagisan 24.0 Miura 24.8

(13) Minamiizu |Irozaki 4.8 Yokoshibahikari 10.9

Iruma - -
Matsuzaki 12.9 (23) Sosa Katori 12.4
Inatori 3.8 lidaka Narita 12.7

ggrla)mlilé%gshnzu Amagisan 6.8 Tounosho 16.7
Yugashima 15.1 Otaki 2.0
Ajiro 2.5 Sakahata 11.5
Mishima 14.5 (24) Otaki Katsuura 12.4

(15) Atami Hakone (*3) 18.6—18.8 utobara Kamogawa 17.9

shimotaga Amagisan 20.5 Ushiku 19.1
Yugashima 21.4 Mobara 214
Odawara (*4) 23.7—26.1 Kamogawa 1.9
Hakone (*3) 7.4—1.5 Sakahara 12.4
Ajiro 13.5 (yi?r)oKamogawa Otaki 18.6

f(;?l)yz“gawara Odawara (*4) 11.3-13.6 Katsuura 21.0
Mishima 16.1 Kyonan 22.6
Gotenba 21.4 (26) Choshi Choshi 0.6

*1 The AMeDAS rain gauges is at the strainmeter site. myojin Tounosho 18.2

*2 The Takanesan AMeDAS station was moved in December 2009.
*3 The Hakone AMeDAS station was moved in January 2009.

*4 The Odawara AMeDAS station was moved in March 2010.

*5 The Kisarazu AMeDAS station was moved in September 2006.
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Fig. 1 Data plot of volumetric strainmeter at Fujiedahanagura

A: Volumetric strainmeter data corrected for the tide and barometric pressure, but not for rainfall.
B: The correction by the rain gauge in volumetric strainmeter station.
C: The correction by the analysis precipitation.

D: The correction by the rain gauge in AMeDAS.
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Fig. 2 Difference of the value of the objective function. The shorter the bar, the better the correction.

B: Correction by data from a rain gauge at the strainmeter station.

C: Correction by data from the radar-raingauge analyzed precipitation.

D: Correction by data from records for rain gauges at AMeDAS stations with distance from the strainmeter
increasing downwards in each panel.

*: The AMeDAS station moved during the period.
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Fig. 3 Relations of difference in the objective function between AMeDAS and rain-gauge data to the
distance from the strainmeter station to AMeDAS stations.

As the distance between AMeDAS and strainmeter stations increases, the difference in the
objective function also increases. The regression line (black line) has a correlation coefficient of 0.46. A
negative difference (below the purple line) shows that AMeDAS data yield better corrections than data
from a rain gauge at the strainmeter station; in all such cases, the distance between the AMeDAS and

strainmeter stations is less than 5 km (brue line).
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Fig. 4 Relations of difference in the objective function between AMeDAS and radar-raingauge analyzed
precipitation data to the distance from the strainmeter station to AMeDAS stations.

As in Fig. 3, the difference in the objective function increases with the distance between AMeDAS
and strainmeter stations. The regression line (black line) has a correlation coefficient is 0.51. A negative
difference (below the purple line) shows that AMeDAS data yield better corrections than radar-raingauge
analyzed precipitation data. In such cases, the distance between the AMeDAS and strainmeter stations is

within 10 km (brue line).
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