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ABSTRACT: In this study, multi-scale climatological features of extreme high temperature (EHT) events in Tajimi, the NRTLREOKRIHIC B LT Y,
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past 23 years, and original data observed by the authors over the last 3 years. Results revealed the background factors that
lead to climatologically high temperatures in Tajimi: the occurrence of a characteristic pressure pattern called ‘whale’: the

synoptic-scale factors, and the urbanization of Tajimi: the meso-y-scale factors. In addition, the high temperatures measured Foehnlike Wind with a Traditional Foehn Effect plus Dry-Diabatic Heating from the SEEHERRET )[, WRF % ﬁg AV~ %,‘aj§§§
in Tajimi are affected by the foehn-like westerly airflow coming from the mountains located in the northwest/west towards the Ground Surface C ibuting to High Temy at the End of a Leeward Area A - g =
Nobi Plain where Tajimi is located at the east end: the meso-f-scale factors, and the location of the Tajimi observation site, 0 HREFS
which is within an urbanized area where the highest temperatures tend to be observed: the micro-scale factors. In contrast, YUYA TAKANE," HIROAKI Kowno,‘““‘ HIROYUKI KUSAKA,® JIN KATAGLY" OSAMU NAGAFUCHL*! Y (#8 2004 ; Fujibe 2009), 20104
statistical analysis demonstrated that the small-scale basin effects and soil dryness around Tajimi were of lesser importance Koyomr NAKAZAWA,* NAOKI KANEYASU," AND YOSHIHIRO MIYAKAMI® SR, BEA 2R S 17219465 FREE - BF R EASER - W 4 - FIER
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uously reduced 5011 moisture content. This dry surface
Extreme high temperature (EHT) events relating to climate Y Y ABSTRACT
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change have become a social problem, because such events condition contributed to the high ‘?"‘Pe““““’s in Burope A fochn wind is an important factor in the occurrence of many extreme high-temperature events in geo- " A WBGT FUIRROTHIELEDK
during the summer of 2003, enhancing the surface sensible graphically complex regions. In this study, the authors verified the hypothesis that a fochnlike wind con- *GRBERS ZOFR, BRLAWHET VL - TF

have a significant impact on human health, agriculture,

] Wk g ’ i ¢ tributes to high temperatures at the end of the leeward (eastward) area using three difference approaches: FER). )l SLAB BEOBAIFME (68°C) % b76F
and energy demands. Numerous impact assessment studies hedt.ﬂux. Takane et al. (2013) 5h"W?d that the.mﬂo\y of field experiments, numerical experiments, and statistical analyses. According to the hypothesis, a foehnlike A RS TR () WBGT 0Tl & ik rF 1y u\()\ugg L
have been conducted to investigate the effects of such sensible heat transported by synoptic-scale winds from wind has the features of the sum of a traditional fochn effect with adiabatic heating, plus dry-diabatic heating ).
L " ) the Tropics under a typical summer pressure pattern in from the ground surface along the fetch of the wind. Field experiments conducted at seven observational B AR AT, EREREE (WBGT), FHIEE WS
events on human activity (De Bono et al., 2004; Ciais N ; " N points on Nobi Plain, Japan, where a mesoscale westerly wind blew, revealed that the westerly wind clearly o
et al., 2005; IPCC, 2014) Japan is one of the factors causing meso-scale high tem- had the features of a traditional fochn effect in the western part of the Nobi Plain. In addition to field B .
et al., : s - . R . experiments, a simplified estimate using a simple mixed-layer model demonstrated that the wind was further
EHT events are generally known to be triggered Peralures n [h_e Osaka and K¥ oto urban areas. Urban heat heated by dry-diabatic heating (sensible heat supply) from the ground surface along the fetch (especially in . R
by multi-scale factors at global, synoptic, meso-, and islands (UHI) in the metropolitan areas (Grossman-Clarke urbanized areas in the eastern region of the Nobi Plain) of the wind. This diabatic heating effect along the © 04 HEREREE . _ (2008) &5 %7 (2009) A¥9HE L 7= 5> 3
g i i g o § 1. 2010: Li and Bou-Zeid, 2013), and foehn wind fetch of the wind on the high temperature at the end of the leeward area was also supported by both additional “ - I BC &I .
micro-scales. From a global-scale perspective, Schiir er al. ¢! 9%  Li and Bou-Zeid, 2013), and foehn winds numerical experiments and a statistical analysis. These results proved that the hypothesis is correct and in- . va v WS 409°C &
(2004) and Beniston (2004) showed that the European associated with airflow over the mountains (Takane and dicated that ground conditions and the land use and land cover in the windward area were strongly related to h SR, HAROEZFO HigwEsiis LR s 5 Tk EREA SR L TV A ST
warm anomaly during the summer of 2003 was statistically ~Kusaka, 2011; Takane et al., 2015), have been classified airtemperature a the end ofthelecward area, where an extremely high temperature was observed ( 004: Fujibe 2009, 2011). 2010 4 0 5 5 R OEBOIREE WAL 2L LTIE, KHE
unusual at three times the standard deviation, and that the 5 mleso-:cale tfa};toll; Detelnomted v;nula;onﬂ:lue l;;thle — 6~8 1) FHAZETES (KR7T 2010) &% 137 (2010) A 5. KAIHIEA (2010) & 2008 4
anomaly was related to a deep tropospheric phenomenon ~ construction of buildings, tree growth, and other eltects V) AR B T 7 [ E SE (1) Ve L .
. N . . 3 . . . . v, ARG 2 ERIRSERT (1) 8 H 3 HIZZ i il TR R BB & o S8l %
(Chase et al, 2006). Looking from the synoptic-scale ©n the localized temperature increase around observation 1. Introduction EHT events in geographically simple regions, such as an et AT BIRRZ G 13 B2l Ao B i
S s 3 4 S S ! o X N ) o an area on a large flat region, can be induce. . CIEBE (HRESARA35°C BLEOH) 4438 Fo, SR 1L b% LG EK O
standpoint, Black e al. (2004) and Fink eral. (2004) sites [the ‘Hidamari (suntrap) effect’] have been suggested Extreme high-temperature (EHT) events, including ::::: ;"r;‘l :’";]E;i‘:{';:ﬁi‘:“(:‘;" E‘r::i:c;d:’ﬁ:t CIEERH (HRiiis 35°C b O H) #9138 il v, SHRTHORLHEE L FOIROE
. . N . . asahi. B ati; i B M a o7z BB LR HELTwD, L Lid
stated that anticyclonic synoptic weather during the by Kondo (http://www.asahi-net.or.jp/~RK7J-KNDU/) heat Wzvefs 'eh“:;% to climate C?a"gel‘hhave :ZC?""-V et al. 2010; Li and Bou-Zeid 2013). However, in geo- bo A i S
(in Japanese) as micro-scale factors. ;’;'zf’("cm,f)ccl:::‘h zs"‘lh':a]'_:‘zrz;;‘":waf “‘::Sc mcl'ﬁ; graphically complex regions, including near complex SR OER WA 2 MY T 21— B S 24550 | HHTH 2. FHRTOR
Recnrd-br?zlking EHT eve{]ls have oc.curr'sd in vari- summer of 2003 and the EHTS of over 50°C observed in ::::ﬂ b:::‘s: fs:;s(;r:ni;:ﬁ::ja};e[a;i}-ﬂ[ﬁ;;: gﬂ, 12k BHEE LT/RIED (2008) RERIT (2009) RAMOERAILRS B720121F, 5% HED
*( prrespondence to: Y. dkdllﬁ Envjronmenty ManALtm  Researgh o Ops aregg of Japan, and the factors contributing to these India during June 2016. Y many N N . S BB, MIES (2008) 12, KETIEEHEE HATRDLETH D
Hmle | —— . ivated f in ic and EIIT cvents are trisgered not only by global and cifects (including thermally induced local cireulations, (2008) 12, ’ o
: i een investigated from mainly synoptic an ; see Ty oy & " c.g. valley wind), and sea breezes (c.g.. Takane et al ) (Non-Hydrostatic Model: NHM) % fiu>C, BHHEAT U OB BV TE, EE
" 'Pmkub\ Y " N iewpoints. For instance, Yamagata City, synoptic factors (€.g., Schr et al. 2004; Chase etal. 2006; 315 7 (el b0 win dis one of the dominant factors in the
e vhortmdeo. n 4 > il y N Black et al. 2004; Fink et al. 2004), but also by meso- and o¢ s one ol the dominant factors In the 2007 45 8 F 16 H =582 L 72 H 5 4GR 409°C O PVt Fill, B A D =K LD
local e Tohoku region (Figure 1(a)), recorded a microscale factors. With regard to mesoscale factors, CrT<M¢ of many EHT events in ge(vgrdphl ily T = ( B [ 5 ( P
nt AI iation: Japan Weather Association, Tokyo, Japan. . & " complex regions (Takane and Kusaka 2011; Takane BOFIERZRAL. JRIT (2009) 1, 2007 4 SRS IF 2 A2 - BF%E (72 & 2L, Kusaka et
Fl’ Yok Y0, Jpa high tempegature of408 C on 25 July 1933, breaking 2013, 2014 2015: Mori and Sato 2014: Ch oL
Ly oL Lokl . Japan, ctal. 4 > 2015; Mort and Sato » Chenand Lu 816 HIZ 51T B PH O LA 28117 al. 2000 Liu et al. 2006 Miao et al. 2009; #3#(%
rrent ffffill ) m t n t dail e i “*l)’ " Current affliation: Graduate School of Life and Environmen-  2016). For example, Tak indi
a a . ple, Takane et al. (2013) indicated that - , | ;N " . J.
Tent mm t@l Inc| rIJ@ a:‘ AT O- 5(’ hn tal Sciences, University of Tsukuba, Tsukuba, Japan. airflow over a mountain with the foehn effect contrib- LORBOFMEE AT L Lads, AhiEs #* 2009; Grossman-Clarke et al. 2010; Takane
uted to high-temperature events occurring in  the -
. Correspondi thor: Yuya Takane, taka ya@aist. Osaka-Kyoto regit hen s tic-scale wind flowed
©2016 o, Imeruulmuul Jourr mr Climat I()g» published by John Wyley & Sons Ltd on behalf of the Royal Meteorological Society. orresponding author: Yuya Takane, takane.yuyaaist £01p saka-Ryoto region when synoptie-seale wind flowe
This is o open af I s ) g b Ntriffutiof§NonCommercial-NoDerivs License, which permits use and DOLI: 10.1175/JAMC-D-16-0257.1
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