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Abstract

Past meteorological records are important for improving our understanding of past, present,
and future climates. Imaging and digitization of historical paper-based instrumental meteorolog-
ical records must be carried out before these records are lost to decay. This kind of activity called
“data rescue” is now taking place at many institutions around the world. A data rescue project is
underway to preserve Japanese instrumental meteorological records from the 19th century.
These data were collected by foreign residents and visitors, Japanese scientists influenced by
Dutch science, and by Japanese merchants. Recently, meteorological measurements taken at
Mito from 1852 to 1868, and at Yokohama in 1872 and 1873 have been found. Based on instru-
mental records collected through this data rescue project, a warmer climate in the 1840s and
1850s around the South-eastern Kanto Region has been identified. Large year-to-year variations
of winter temperatures have also been detected.
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Pre-1900 availability of instrumental meteorological data in Japan.
Black: Data recovered in this study.
Gray: Official meteorological stations.
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T v 7 T—MLEbD).

OHROHARIIBF 25D LRAEZA0CRLBMNEHETZ O N B X WM (Zaiki et al. (2006)

Fig. 1 Availability of 19th century instrumental meteorological (temperature or pressure) data in Japan (Figure modi-

fied and updated from Zaiki et al. (2006).)
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Fig. 2 Handwritten copy of “Ohtaka Diary” including temperature readings for 13-20 May 1864 in Mito. (stored by

Ibaraki University Library.)

57210 18724E 8 H~ 18734 12 HIZ 7T 2 U A
MEEFBETo, 1 H 3 M (9:00, 15:00, 21:00)
DI, Sim, JEIA & H KR 2 & o B R
A, T b rDCOENALELFERR
(National Archives and Records Administra-
tion, NARA) IZIUE XN TWw5b Z L 2R L7z
(B03)o Bl I%, FLERITIR S N7z BERRFE
T L B LR &, UREOAME AR AT
oz, BAEOARBINTHAREMN L TH 5 & HEH T
&%, ZOMMIZ, Zaikiet al. (2006) TT T
W SRR o B2 T b Twiz 4 1)
AT (BUIEOEO R 2 2 RAR) &1, &
LTV E - Tid e v,

kb, I ETHMS K7 EREED 7y
SO, Konnen et al. (2003) B X UF Zaiki
et al. (2006) TR L7-EC Lzd%, Bl
o O EERCBENIGR - I OE N E 2 ERE L
T, HPEZMIE - WHEAL b D TH L, Bl

WHL S D EREDENIZOWTIE, KHUEOBIED
AABOEREDOEXEZR LT, 0.6C/100m O
AR E iz, E72, BHIKZ - FEoE
2oV, FREGORRT— (L&
S BRI H PR SE 7 — %, 1991 ~ 2009 4£) #H
WG, 1 HER OB LA 7% w4 o B
& 24 MO HFEMEE O #EE A T L IR L,
VEEOLIL T — Z W EA LTI 2Bk - 720

L. EXRPFOBARREIBORIEDIFR

1840 EEMRLIED 1 HE 7T HIZo W T, H¥H
RIRDOBERZEAL &2 M 4 12R o K - BE - B
o 3HIIIHEMIZHEELTVEI LMD,
HIPHZROMIEDENZH S b DD, ZEHE
MIEEBPL L TWwd, & 5121840 ~ 1860 411
BWTE, TP ELRVIELH D20, 4F
RTLICHFEHRBO RS - &K - FHHE L
TEBORE SR TERERFELZRLICELD

— 450 —



363 1
METEOROLOGICAL REGISTER.

0.5 Nowal Donfit @;Mm;) e/ Bt 3572550 Nnth Lo, 350t Seobfor Ml tiration o trami s o
pol DAROMETER. i‘ ﬂuumﬂ'n'nxn\ »7 Wm“wi“““mﬁ - Wi, o Loy . &, ,:;‘\qjl . I
R e R T s ey o s b 3R 0PN Daymen S SAN RN ORN Sww 10N IPN DN S 10N 9PN SR D Do | B}
T T 2
| [ A N T e aqom e ANE Nt 288 Rb Nk bosh Nk dh. Cnssamase aw, ot Lis A frspe todfls i phns b s
. ::.; ;. ;:. \I-i 1,1, »}u 5o e 7;' m’ulw.‘h e B N N N s Wffi: o..Z:.. et Ao éVA‘.’,.: q‘zj&u
R EPRTREYY waqs P 1 O T 1 Bgg e agmeem e e Mok BT B W Siok Su S umda Gines bbam e — (LM, tzr(fy"h.u el f_*}lkkz»..., ~
e s g agge s L qE |t q g B fibed be Ao do Abw S KR K bt bl b i iru Mqﬂ.j..‘ -
T R X R T N VA R R L) ey Sofe hefbe Ao ow .‘:ﬁm;»\:&:ml gﬁ -6 f‘m-‘h&/iw.:;é Ls . amﬁﬁ‘- .(:u:;\cwf P f
10 | 24901 197 | 2q5g | | 5 " T T O R G Gaok VL A i MY A Ko i .
:Z’? “:‘1 ::(L L::Z Ip 11». ﬁ . ;n ;1 ;.1 [ 1,,»4”! .;m l,‘ ,:.? A A A AW So St G- Slitin | n,%wuwkwwmt,»hgmﬁ&{‘tw
. aar(‘f’ iqt{iageflagq B fg g e e Y Godppbe e e ewd N NAAE A E Basl iy ol i e Gy m.,uq,wwukl....w ”,». .‘MA/.,“
o bigt pgms zqrmiagt e op LB B g F ke e poequt ObR MG AL w4««‘4vr.hetriﬂg,,\~_,z; Fwmsofr 1 e Lipbide M,.Awmwna.m..«imm
SEUPRICT AT S CN LN R U R R et Sy Ay ERE East Bast Lol Niber Ninhros Mm-S Ninbis 1 =¢‘,T.4 wh }m.nr fbfw,uu,..l.‘:u v..muu dningfy
it g lagh g bl Lo L e g eqlagm ke e ol AN I Rk S burlaomales (RS = : 1,,7‘1‘,._.:21“..{,2:“
weblrgt igqe ok | g [ e B e L s.»:'—m-qﬁ #55 aTL.,.fM,f....ium.x s wilf e
o soroi soeb | doeq 1| ot i g W e b S AT EbE BT b bl b S [ - Y s R
S I I I A B B e R T o Sk NME NNE NE. Aicbus Nonbir Nimbis Nimbss 5 4 of @l iy "‘"’f"ﬁ““{"‘/‘/“f”’f“““‘“’i’ 7
T e B T I O B B L L e e e AL ENE ALE Eat ALL.AZJ»&}!&W goeam] 14 Falaw o iy Lk &{.&.A.A.!.,..\,'o. ‘7"'-?““"’{'
B P R I I (O R L e TR - E ATt wis eulna :AW:.:{,-.Q T

5 G |2g.0 |25 | o, A8 |45 A dfehoe o e eqoudinh b ENE Gul £ by bt €l &N Ao, Lok ok frange,
7::: :qi :1,.% »;Z i :[Iv' 11 ,{1( i L :15 2 " Zn ;v’;:. eqn gl ol ..?Y:M,M }wmxnﬂ:ﬁ &mm‘m»rumf.m. s { o _ﬁﬁ Jhw,“ mwm ey by 5eiet
B B I R I T B B L e e e s Scatis Wb Anbus fom. e Lt ke toeulnk, . 7::(

Ml sgs | rgg gl 6 o [ Lo b e o e fedpreqloqu he b NG BRE bda oubt N, i T bl Ll e zg.lm i"g‘l"“”‘"ﬁ“ pkew
g0 2gurs g0 ages Lo | oft | Pl e g e g egh oAb XA Gl R ,r(‘.‘wx..‘n:..v‘n. .:;rmﬁ:.u.‘s.., Y 51 M.LA ...LM G, MM 7 "
laggeligge mh g L | G LU 68 kg 6 Wfeaqapegn o oqua AWEONE ARG G Mok o Vil ML to G i) rceaine] b o fusl e K amitont it

B R L R R TN L i do b1t g fo M oaen e egr o on, Nk ORNTH L A b it baiatin Spome | efo QK Bound L,wv«mw‘ﬁmq-;.ut.mfllﬁhtlnfﬂ
:,.1{,:1, : Gogdelbf [t e gt e dehe e ke BRTE Bk Sl bt St z»ﬂ%’jﬁ»m{!% otlonk, § o lnersdinng)
PRAPSHUPTREETIR ST I (NN U U S UL e e Wl fonlod Basl Lk ot o Fbin N S »..,..‘AM,..‘WA Cealms bl
2gaq (soee g ad ggbl g WL s kg g eqdeqd add oqud b N8 sk 8. b ofonbus Ve M%L.Ju’imiws-» n—(fz ~m‘.416/ winels Hieudfd M’L’W b
st sgqeligqlaggs L | oS L e oo g eqd gl dad Jeaslk A3 & BN Wb b BN e fonfpeam| 1t Db i § endons Honenghenk waties

seesont veng S0 bW | LU by fe ol egemeg o sl BAE BN bl BNk s 6Bl ¢ s |03 G Lol i ks o Sl
EO O Pl PO P S B S e B A LR T TR A Dtk PRGNl Nk Nonbus o il Spm 25 O M 'wg}f.uatu Seniglae foom. Linfusreny Thanswns
R S A IR B T B e R I A e B e e B
% i Lo b !

F PO Rl e e B e B e T T

3 BEDT AV AWEMRBEICBIT S 187349 H KL BIMELFE (7 2V 7 A SCH R FE PR AT ) .

Fig. 3 September 1873 meteorological records of the US Navy Hospital in Yokohama (stored by National Archives and
Records Administration in the USA.)
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Fig. 4 Time series of monthly mean temperatures in Mito, Tokyo, and Yokohama for the period 1840-2017. Thin lines

indicate year-to-year variations and thick lines indicate smoothed curves (11-year running means). (a) January,
(b) July.
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Table 1 Maximum/Minimum/Mean values and standard deviations of January and July monthly mean tempera-
tures in Mito, Tokyo, and Yokohama during each decade since the 1840s.

1840 4Ef% 1850 4EfL 1860 4Eft 1870 4EfL 1880 4Eft 1890 4EAT

1A KA EfE (C) - 5.4 3.6 - - 2.8
A (C) - 0.2 0.7 - - 2.1

Pl () - 2.9 1.9 - - 0.9

PR 7 - 2.0 1.1 - - 0.1

Ryt Efl (C) 6.7 7.4 - 3.2 4.6 3.7

LA (C) 1.1 4.9 - 1.6 0.6 2.1

FIfE (T) 4.2 5.7 - 2.5 2.6 3.1

T ff 7 2.1 1.0 - 0.6 1.0 0.2

MR e (C) - - 5.6 4.9 - 4.6

Al () - - 2.3 2.1 - 3.9

Tl (T) - - 4.4 3.7 - 4.4

PR 2= - - 1.2 1.2 - 0.1

TH kA sl (C) - 28.1 26.2 - - 24.6
wfiLp (C) - 23.9 22.8 - - 22.1

Fafi (C) - 25.9 24.5 - - 23.0

PRI AR 22 - 18 13 - - 0.1

o REfE (T) 27.1 29.1 - 26.5 25.0 26.8

RAEAE (T) 23.6 25.9 - 23.9 23.1 22.1

Tl () 25.5 27.0 - 25.4 23.9 24.4

PR 2= 1.1 1.3 - 1.0 0.6 0.1

e e (C) - - 26.5 25.5 - 26.2

Al (C) - - 21.6 21.4 - 23.4

Pl () - - 24.1 24.4 - 24.4

PR 7 - - 1.6 1.8 - 0.1

- :no data.
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Fig. 5 July 1877 meteorological measurements taken at the Shinagawa lighthouse.
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Fig. 6 Locations of the 26 lighthouses where meteorological data were collected in 1877.
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