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Abstract

Gauge-based hourly precipitation data during the 2015-2016 warm seasons in central Japan
observed with the Japan Meteorological Agency AMeDAS network and the Japanese Alps Inter-
University Cooperation Project (JALPS) mountain observation network are archived. Gauge
data are compared to satellite precipitation data (GSMaP_MVK and GPM/DPR) produced by
Japan Aerospace Exploration Agency. The distributions of precipitation measured in gauges
depend on synoptic scale disturbances showing areas of regional increases/decreases affected
by large mountain ranges without year-to-year variability, except for a composite of typhoon
cases. Differences in precipitation amounts are less than 2 mm/d depending on satellite product
version or timing of passive microwave observations. Larger precipitation amounts of GSMaP_
MVK estimated at more than 2 mm/d are distributed over inner mountain areas and northern
coastal areas along the Sea of Japan, and larger amounts of gauge-measured precipitation are
distributed in central Gifu and Shizuoka Prefectures. The underestimate of local sporadic heavy
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precipitation in mountainous areas obtained from GSMaP_MVK data was expected depending
on shallow convections. Further strategies are discussed for conducting case studies to reveal the
causes of discrepancies between gauge-measured and satellite-indicated precipitation.

Key words : satellite precipitation, GSMaP_MVK, Japanese Alps region, satellite data validation,

synoptic scale disturbances
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Table 1 List of JALPS precipitation observation sites with location areas shown in Fig. 1.
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Fig. 1 Topography of target areas, based on National
Land Numerical Information by the Ministry of
Land, Infrastructure, Transport and Tourism
via the Internet, with AMeDAS (green dots) and
JALPS (red dots) precipitation observatories.
Shading indicates elevation (m), and five areas
(1-5) are set around JALPS observatories.
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Fig. 2 Averaged precipitation distribution (mm/d) for
2015-2016 warm seasons as measured with the
AMeDAS and JALPS gauge networks.
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Fig. 3 Frequency (days) of synoptic weather patterns
with precipitation.
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Fig. 4 Daily averaged gauge-measured precipitation distribution depending on synoptic disturbances, such as a) ex-

tratropical cyclone and warm fronts, b) cold fronts, ¢) stationary fronts, d) typhoon and tropical cyclone (direct

effects), e) typhoon and tropical cyclone (indirect effects), and f) others. Legend scale of changes depends on
disturbances.
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Fig. 5 Differences in daily precipitation from a) GSMaP_MVK V7 minus V6, and b) time slots of passive microwave

observation minus all periods for GSMaP_MVK V7.
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Fig. 6 Averaged satellite precipitation (mm/d) for a) GSMaP_MVK V7,b) GSMaP_MVK V7 only for passive microwave
observation time slots, c) GPM/DPR, and d) gauge-measured precipitation (Fig. 2) minus GSMaP_MVK V7.
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Fig. 7 Same as Fig. 4 except for GSMaP_MVK V7 data.
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a) GSMaP_MVKBASHTiZEH

U1 HEAURIEEL Z(mm/d) IU72 HBRAURIEEL E(mm/d)  IU73 HERURIEEL Z(mm/d)
2016/08/22 BR-FHEKEAME) 62.3 2015/04/14 (RKUE SREEATHR 58.4 2016/08/22 B -RFEIEHRAE) 72.3
2015/04/14 RKUE -REERTHR 55.1 2016/09/20 &R -BFESJEAME) 51.1 2015/09/08 AR -RFHEIE(GEME) 59.8
2016/04/21 RSUE - REBRIHR 48.8 2015/06/05 AEK&UE-REEAHR 48.2 2015/07/04 (S80S 47.1
2016/04/07 {ESRUE-REEFIIR 47.1 2015/04/13 {RK/E -RIEATHR 47.5 2016/04/21 {ESE-RBEATHR 47.0
2016/10/17 BKUE -RERRTHR 44.3 2016/04/21 EKERIEAIHR 44.3 2015/04/13 EXE-REEATLR 42.1
2015/04/13 RKUE -REBRTHR 43.2 2015/09/08 ERE-BAHEIEGEM) 43.2 2016/10/17 KKE REERIHR 36.3
2016/04/28 RKUE -'REERTHR 41.7 2015/07/07 {SmaikR 41.3 2015/04/14 BXUE-REEATLR 31.1
2016/04/13 ESUE -REBATHR 40.7 2016/04/13 {ERSKUE - SREEAHR 41.1 2016/04/07 1ESUE-RIRRIHR 31.0
2015/06/05 {ESIE-RIEFIHR 40.7 2016/10/17 ERK/E-RIEHTHR 36.8 2015/06/05 {ESUE-RIEFIMR 29.3
2016/08/18 AR -EBAFERE(ARAR) 37.5 2015/07/04 (EwaEikR 29.5 2015/07/18 &R -BFHEIE(AAE) 28.4

IY74 HERSURIBEL Z(mm/d)  IUF5 HBRRURIBEL 7= (mm/d)

2015/09/08 & -HAFHESEGER) 69.0 2015/09/06 {SHAIMR 137.1
2015/04/14 1KKJE BEERTHR 54.0 2016/08/22 &R -BHEIEGA) 95.8
2015/07/04 (SRR 51.3 2015/04/13 {KSKE - RERRIHR 94.3
2015/04/13 {RKUE SRPERTHR 43.1 2015/09/07 {=imaikR 79.4
2016/05/06 RKUE -REBRTHR 39.8 2015/07/04 {=maifR 62.7
2016/04/21 RKIE -REERTHR 36.3 2016/04/21 {ES/E-EBERIHR 58.5
2015/06/05 {ESUE -REBRTHR 30.1 2016/06/21 f{Si&aits 52.3
2015/07/03 (SR 29.6 2015/09/16 {=EHi#R 52.0
2016/10/17 RKIE -RERRTHR 26.4 2015/06/05 KSJE-REERIHR 48.3
2016/06/21 {SiwmRIAR 24.8 2016/05/06 {KS/E-/REERIHR 46.3
b) GSMaP_MVKiB/NFiEE 51

IU71 WEREEE  Zmd)  TU72 WEBREEE,  Zmd)  IU73 WERREEE  Z@mm/d)
2016/08/26 ZAHIHR -25.6 2015/08/30 {=iwaifR -46.0 2016/08/30 &R -BFEIE(AAE) -37.4
2015/08/30 (SRR -20.8 2016/08/30 AR -BAHEIEAA) -42.6 2016/08/27 FAHIHR -36.6
2016/08/30 HE-ZAFEKUE(ARAR) -20.7 2016/09/22 (FHHEIER -30.2 2015/06/20 Z0Att -26.5
2015/09/09 {R&UE -REBRHIHR -20.1 2016/05/30 {Si#AIE -28.3 2015/07/16 &R BFHEIE(AE) -24.9
2015/08/29 fEwHitE -18.3 2015/07/23 AR -FHESEGRR) -22.1 2016/09/20 SR BHESEGE) -23.2
2016/08/01 EKUE -RERRIHR -15.9 2016/07/30 Z0fth -22.0 2016/07/15 {=HHE0HR -20.1
2015/07/29 BRKUE -REBRTHR -13.6 2015/04/01 =SaEiHR -21.8 2015/06/17 {=iwaifR -19.8
2016/09/19 &R -2FEKE(GEE) -12.8 2015/09/07 (EHaEIER -21.3 2015/08/01 Z0fth -18.8
2015/06/18 {S5#AIHR -12.3 2015/08/17 {&wHiHE -20.5 2016/09/18 &R -HHEIE(GER) -17.8
2016/08/29 AE-HHESECGER) -11.0 2015/08/26 {EXE-RIEATR -19.9 2016/08/18 B HHEIE(ANAE) -17.3

174 WEHREEE,  Zmmd)  IU75 WBREEE,  Z(mm/d)

2015/10/02 SRR -43.9 2015/07/16 BRE-BFEKEGA) -129.5
2016/09/18 &E.-BHEIEGRME) -41.1 2015/04/20 ES/E-EBERIHR -78.4
2015/07/01 RSUE -REBAIHR -40.4 2015/07/17 SR -BHESEGME) -69.0
2015/08/30 {=5HRiHR -39.6 2016/09/20 &BR-BHEIEGAAE) -61.7
2015/04/20 (EKE - RERRTHR -35.3 2015/09/09 1ESE -RIEAIR -60.3
2016/10/28 RKUE -’REBRTHR -34.7 2016/09/19 &R -RHEIECEMR) -46.0
2015/08/29 (SRR -33.1 2016/09/08 {SimaifR -43.1
2016/09/13 {SHiHR -31.4 2016/09/22 {&#HI#R -42.1
2016/08/30 Bl BHESE(AMK) -29.6 2016/10/28 KKUE - SREEAHR -41.5
2015/08/26 EKIE - RERRIHR -26.0 2016/05/04 ZEAHIHR -39.9
X 8 HblFEKiEE GSMaP_MVK FKEDENKEN>72HDO Y A b, a) EEIZ GSMaP_MVK Bk & 0 J7 2B K &
B4, b) TERIEZOHEOHT, ZHFLV M0z ) 7HICHER L TW A, Y H R L 72 8 BB L
ZR LM UG THEML, RO 7 TN —HIZTHRAEOKEISHDL 7.
Fig. 8 List by date of large differences in precipitation amounts of five areas. Upper (lower) table corresponds to larger

(smaller) precipitation amount for GSMaP_MVK. Colors correspond to synoptic scale disturbances as in Fig. 3,
and overlapping dates in different areas are shaded with underlines.



a) GPM/DPR 22:34JST,Jun.21

b) GSMaP 23JST,Jun.21
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Fig. 9 Hourly precipitation distribution with a) GPM/DPR (22:34 JST), b) GSMaP_MVK (23 JST) and c¢) gauge data

at hourly points around the Kiso mountain range.
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Fig. 10 Hourly precipitation distribution on Aug. 4, 2015 with a) GPM/DPR at 19:06 JST, b) GSMaP_MVK at 20 JST,
and the same for Aug. 2, 2016, by ¢c) GPM/DPR at 23:10 JST, and d) GSMaP_MVK at 24 JST.
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