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Estimation of the variation of 78 years' mean annual temperature in the Ecohydrology
Research Institute of The University of Tokyo Forests and its relation to the temperature
increase in Nagoya caused by urbanization with correction for instrument error.
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Fig. 1. Location of the study sites
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Table 1. Location and altitude of the study sites used in this study and distance to Nagoya and lida from Shirasaka

i iz HERE T E & O FEkE
(Iefs) (HiE) (m) (km)

FI3 35° 13.1 137° 9.9 304 0

il * 35°10.0¢ 136° 57.9 51 19.2

i (200245 H27H £ T)  35° 30.8 137° 25.0° 482 68.0

U (2002 4E5 A 28 HLARE)  35° 31.4 137° 49.3’ 516 67.6
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Table 2. Changes in the history of the air temperature observation system and data publishing in Shirasaka
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1941 1 1 SASHAHIC 10 F5m, ek, iAo Rk z /5
MERE (AR RE RIS TRESFEMO AR
1953 1 1 HA % 10 KE2> 5 9 REIZAS
1988 3 26 ASBINESICHBRRBINS A7 22 HllxEL, 7
=g A — (PiEHl% NASCON-2000) 2R OFRLH; %
L]
6 1 BHORREINZ A~ L H OB A HE

7 1 BERE MEEM] SE RIS TRRERE L TR SN A
- AR, 7y ui— (g NASCON-2000)
IZRLER S 72 H A O FREDEIZA T

1989 1 1 MERE [ETHM] BERICCTREAMICEZHT— 5 0L
Bille

1992 5 1 A~TRH OGN % A ~40EH OB H

2000 12 31 RAEBINEL I ABKEBIN Y AT A2 BEEL, 7
— s ak— (Fv vt CRI0X) 12T 6 MOk
% B

2001 1 1 MRS THEEM] RIS TRRFEH - Al LTARS

L27F—=%%, F—rud— (Fx Uit CR10X) 12T
FRER S MBI
KEAMICE B2 HT— 2 8%, M [EEAK] &L
HR—ANR—TVIZEH

3 29 HA~&WEHOKSEIHBE L

7 1 F—ruah— (Fx Ntk CRI0X) DOREEHEE 6 4
o 5pIAE
2003 10 20 7= ud— (FEillZE NASCON-2000) 12 & % HEA
R AT 2%k
2012 5 29 5 —% 1% — (Onsettl HoboPendantEvent) (2 X % HE)
S I B A

1941 4£ 1 H1H~3 A31H, 1945481 3 H~ 1948423 J] 31 HIE, A CHEER ST
RSO Do T, RAEKORE ARSI SN T — 5 2 iz,

2) NASCON-2000 (-2 &) 12X > CTHUMICRESE SN EROKRT— %, 0¥,
RS REKE T — % (198843 H30H ~20034E 10 H20 H ). & B % -2 7T
NASCON (2 X 2 7t $kBi#aAS 1988 4E 3 H 26 H & 2> T\ 575, 3 H27T~29 HOF— % (2
RASH 5728, AL TIX3 A0 A»SDFT—% % H72),

3) CRIOX (£-2ZM) 12X TF Yy Vi sz S oBOSRT — %, H¥P, &,
RIS —% (200148 1 H 1 H~20124£ 12 A 31 H),



AETEK AT GE T D AR I R ZE AL & i R OIS & % Ao Bk 33

SR EHHIZOWTIE, SRTFR—LAR—VIZTABENTWVEF—¥ %2 yu—FLT
fEH L7200 KRBT HR— =121, SHOKEEBNERLORERIZ L), 2001 45 & 2002 4 &
DT HFHRROETFE DL TRV ERBREIN TV DA, ZORIBEEEILT 5720 DOIE
B THT, WHETRWI L RS LTREME, E827H)28 kL

2 —4, BRICH TS HFAREDOHER

FR D H P35 o BHAAE 21X, NASCON-2000 THEsH & 1L 72MH (TSmean Nas) & CR10X
TReE S L7l (Tsmean7CR10)(> D2OWHb. KL TIEZDHH TS mean CR10X = 0¥
LUOEHEM & L, DUT CTIEHAZ TSmean & BERLT 50 200145 1 H 12 H2>5 2003 45 1 f 11
HETo24EMo EBHHHO7—% (RHUHZERL) 25, TSmean % TSmean NaS 7> ¥
ETHAE L TRAEHE,

TSmean = TSmean Nas X 1.0094 + 0.1042 (n =725, R2 = 0.9999) (1)

Hi o (2013) oMEHZ LY, HEBHAfTDOIL TV o7z 1988 43 J] 26 HLLHIIE, H
PHRIREHEES 2mE, T OREZIT10KROKRE D b, HAIRE T 10 RoRER
i & ARGURO T HHEE b 2 7B L SN TWwD, 19884E3 26 HAH 1990 4E 3
25 HE CoZHBIM O 77— (KHllH, WELTWZ2WHZER<) 25, TSmean Nas & H
FL9 B O fe e i & SR O FI9ME (TSmmo) 5 & UVFHT 9 FEDXR (TS) 7% HifEsE§ % X
EL TR 21572,

TSmean NAS = TSmmo x 0.9619 — 0.5364 (n = 451, R2=10.9889) 2)
TSmean NAs = TSg X 0.9289 — 0.5978 (n =598, R2 = 0.9766) 3)

HERT 10 RO SR (TS10) %, HFE 10 B B 5 & SRR O P39 (TSmmio) 1213,
NASCON & OFEMBIM T — 7 H 720, ERROTHETIE TSmean Nas ZHEET 2 2 LA TE
o T THH S (2013) 27K & 72 TSmmio, TS10%* 5 TSmean Z HEET 2 KX, B LU
TSmm9 7 5 TSmean ZHEE S 2 XA 5 TSmean T THE L TR LN L KX 2 HWT, TShmo &
TSmmio X TS1o S ¥fEETH I L & L7z,

TSmmo = TSmmio X 1.0003 — 0.0835 )
TSmmo = TS0 X 0.9529 — 2.548 5)

PDEoxX &y, DTICERLZA~D D 450HHX s (HES (2013) oMM & i35
%%) ZEIZ TSmean & LT OXTHM L 72,

1) AW (1935 ~19524F) (1), (2), D) X»o/E6M2 KT,

TSmean = TSmmio X 0.9712 — 0.5183 (6)
TSmm1o ZKFO HIZOWTE, (1), (2), G)Xp 5L RAE M7,
TSmean = TS10 X 0.9314 — 1.9629 (7
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Fig. 2. Seventy eight years variation of the annual mean air temperature at Shirasaka. The dotted line shows
the data in Figure 1 in TANAKA ef al. (2013) which was provided by Dr. TANAKA. The same equations
were used during each A~D periods indicated in the figure.
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Fig. 3. Seventy eight years variation of the difference of the annual mean air temperature between the JMA
observatory (Nagoya and lida) and Shirasaka. The straight lines indicate regression lines
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Fig. 4. Seventy eight years variation of the difference of the summer (A) and winter (B) mean air temperature
between the JMA observatory (Nagoya and Iida) and Shirasaka. The straight lines indicate regression
lines.
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F-3 AEHELARO 8 QoS L TRT (2013) 12X 5 8 ADMHALIC & 5 FhlE D L
Table 3. Comparison of temperature differences between Nagoya and Shirasaka with altitudinal correction and
the temperature increase caused by urbanization estimated by JMA (2013)

3 TR E LaiEEH AT Q2013)12L28 00
Wo 8 iz (C)  #iifbic X 2 AR (C)

2009 1.7 1.8

2010 1.9 1.7

2011 1.9 1.8

2012 1.8 1.6

M EEHET 5 2009 ~ 2012 1220 TC, ZFNENOEOZLERE L FEO 8 A DR AEIZH
WEAEROEEEIZLIMIEZTo TEONAAREL, YI3alb—TarvilioTRkobh
T FRIE 2 L L A A K - 3R MEDZEIL 0.1 ~ 0.2 EOHFHIZA->TWAEZ E0h
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Summary

Temperature observations in the Shirasaka meteorological observation field (Shirasaka) of the
Akazu Research Forest, Ecohydrology Research Institute, the University of Tokyo Forests have
been performed using various methods and observation equipment since 1930. The primary
objective of this research is to create a time series of the 78 years’ annual mean air temperature
data with a correction for the instrument error arising from the changes of observation equipment.
A secondary objective is to investigate the relationship between the temperature increase due to
urbanization seen in Nagoya and the 78 years’ annual temperature data observed at Shirasaka,
Nagoya and lida. The annual mean air temperature, after correction for instrument error,
increased by 0.3 or 0.4 degrees compared with the figures before correction. The difference of
mean annual temperature between Nagoya and Shirasaka starts increasing from the 1940s. The
range of temperature increase caused by urbanization estimated by the JMA through urban
climate model simulation was almost the same value as the estimated temperature increase
through the observed mean annual temperature at Nagoya and Shirasaka, suggesting that the
temperature difference between Nagoya and Shirasaka can be explained mostly by the
urbanization of the Nagoya area, at least since the 1940s.

Key words: annual mean air temperature, seventy eight years variation, Ecohydrology Research
Institute of the University of Tokyo Forests, correction of instrument error,
temperature increase by urbanization



