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Elevation dependency of spatial resolution of climate data in daily precipitation distribution
in the middle area of Kochi

Masaki YOKOYAMA and Motoki NISHIMORI
*National Institute for Agro-Environmental Sciences, 3-1-3 Kannondai, Tsukuba, 305-8604, Japan

Abstract

Recently, climate models have been developed on spatial resolution. Although it is getting possible to analyze
on river basin scale, we should understand model characteristics because of uncertainties of climate models.
We analyzed the relationship between extreme daily precipitations and elevation by using daily precipitation
data taken from observations and climate models. The results show as follows: (1) Daily precipitation
distributions of data set with higher spatial resolution would approach to observational value. (2) Relationship
between data set resolution and extreme daily precipitations has elevation dependency. (3) In case of higher
resolution, extreme daily precipitations have a tendency to be suppressed more strongly at higher elevation.
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Table 1 Information about observational stations used in this study. Left side numbers correspond to

numbers shown in Fig.1.

No. Station name Lon. Lat. Ele(vrﬁglon Data period Data reference”
1 Funato E133.0883 N33.4167 426.0 1981 - 2000 AMeDAS
2 Sakawa E133.2717 N33.5117 80.0 1981 - 2000 AMeDAS
3 Tsubayama E133.1422 N33.6753 580.0 1981 - 2000 WIS
4 Kashiyama E133.1831 N33.6728 610.0 1981 - 2000 WIS
5 Terakawa E133.1825 N33.7503 1085.0 1981 - 2000 JWA
6 Kuwase E133.2669 N33.7997 1078.0 1981 - 2000 JWA
7 Nagasawa E133.3003 N33.7128 810.0 1981 - 2000 JWA
8 Hongawa E133.3383 N33.7650 550.0 1981 - 2000 AMeDAS
9 Kokitagawa E133.3611 N33.8036 692.0 1981 - 2000 JWA
10 Kuromaru E133.4119 N33.7236 713.0 1981 - 2000 JWA
11 Kakinomata E133.4172 N33.6311 380.0 1981 - 2000 Kochi Prefecture
12 Asemigawa E133.5525 N33.8186 420.0 1981 - 2000 WIS
13 Motoyama E133.5750 N33.7533 252.0 1981 - 2000 AMeDAS
14 Hiraishi E133.5289 N33.6356 180.0 1981 - 2000 Kochi Prefecture
15 Kochi E133.5483 N33.5667 1.0 1981 - 2000 KMO
16 Gomen E133.6433 N33.5900 12.0 1981 - 2000 AMeDAS
17 Shigetou E133.6850 N33.6783 346.0 1981 - 2000 AMeDAS
18 Kahoku E133.7606 N33.7197 190.0 1981 - 2000 WIS
19 Osunago E133.7742 N33.8228 375.0 1981 - 2000 WIS

*AMeDAS: Automated Meteorological Data Acquisition System (Japan Meteorological Agency)
*WIS: Water Information System (Ministry of Land, Infrastructure and Transport, Japan)

*JWA: Japan Water Agency (Incorporated Administrative Agency)
*KMO: Kochi Meteorological Office (Japan Meteorological Agency)
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Fig.1 Spatial distribution of observational
stations for precipitation. Black circles
indicate locations of observational stations
used in this study. Numbers attached to
black circles correspond to the numbers
listed in Table 1.



Table 2 Specification of grid data set used in this study.

Data set type Data set name ,\r/lezi)r:url?c::(okrr]r:?l Data period
GCM CMCC-CM 83 1981 - 2000
MRI-CGCM3 125 1981 - 2000

MIROC5 156 1981 - 2000

CNRM-CM5 156 1981 - 2000

CSIRO-Mk3-6-0 208 1981 - 2000

IPSL-CM5A-MR 209 1981 - 2000

NorESM1-M 244 1981 - 2000

GFDL-ESM2M 250 1981 - 2000

GFDL-ESM2G 250 1981 - 2000
MIROC-ESM-CHEM 311 1981 - 2000

IPSL-CM5A-LR 313 1981 - 2000

RCM GWP8-A 5 1981 - 1999
MRI-NHM 20 1981 - 2000

NIED-RAMS 20 1981 - 2000

WRF 20 1985 - 2000

Obs. APHRO-JP 5 1981 - 2000

FRIEET NORMBEEIZ OV T, GCM 122\ TUE Sillmann 5 (2013) W3 & & 75T T IV & & DOfiRth
ED—EF b LA KOS (km) &2 B L, RCM 3 X Y APHRO-IP DS /K SR FE 12 SN T I AFR
BEERA L, HLEREET V0T — 2R3 3—3 2 1F1E 1981 F225 2000 £ TOHM E L, —E6
20 FiTiiTz7enWT—2 2y bRHLLOOMNR20FE Lo TS, 2, 77U v RMET —ZIZ2O0 T HHIR
BT — 2 OHA L RS, HEKEDS Imm 28257 — X OB EBKOH 7= H & L THITICHA L, Imm
PLUF OREKIZOW TR H & LTI D B BRI L T2,
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T 4 JORT R EOMEE LR LB AR & O CREREY S E AT IR 21T, BLRIHLEALE T o
Bk EEZFH Lz, WIRIIZHTZ0, K mALiE D DB A E TORBHZ W T, ik <mbni-
bt a2 _=OARMWI X, BARZILZES fﬁmmwhﬁb<i&@%nfw@%@%¢5_&:i@ﬁwm
SNLIE TG PR EE « FEFE) > & Hi SR R & SR L 7=

3. R
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B EIRN OB K EOHUSBIAT —% & 7V » FMbT — X OWZE DI S3—F 28 O B EKET — % 24 H
L/%ﬁﬁﬁﬁf@ﬁhmimaﬁﬁ MY 22 AR B R 2 2 TR, F DA BIE O R & BRI A OAE
EEDORENOER U D, BLF, [REE [ #2601 BRI 72 7 v — %7~ 1,
szmtzh77Ai 1981 F-~2000 FFETH VU v NMbT7 —Z B L OGBS — 2 0 oiEbhi 5
] HUSIZBIT 2 HEKET =209 b lmm 28257 — 2120 24D, EXKEZ 10mm & Lz & X 0HE
%ﬁ“ﬁf@é — WA BB AR E O HMBUBEE ARG Bfi L 72 5 Z E R K<L TS, Zhd, FEg-
KH(2014) A8 H Bk B D HBBEE /54 1okt L CHEEOE T 4 v T 10 7 L, 5B R L < 5T
HZEERLIEZZENDHEMTIOENTND, £ 2T, AFEICEWTH BREKEOHBBEE AR ~D T 1 v
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Fig.3 Relationship between mean horizontal resolution of the dataset and exponential coefficients b. (A): Kochi
station. (B): Kuwase station. Exponential coefficients b are obtained from histogram analyses as explained in
Fig.2. Red lines indicate the first order linear regression lines.
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