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YANO, Yoshiharu* and Hisae IwaTA*: Soil Temperature Records
at the Tsukuba Botanical Garden

W & - CHhERCLERORER, ROMESCETORFCEELET 23, HHrDO
PRI o7k A O W GEEE & /245 U, LEMAEY LB o mEhic b EE S XIET L0
Ly bhb, FERERAGERE, k&R XOLEFOKS, KEFORE, BitEo%s
WEDIF), EWC XD WEORE, LEOWELL Ex0BROPEEZTTAELT 2, ¥
7o, LEEEET EEOSSRELMETOZSEROBEIPEL, BHC L5 WEORESL
BOBWE, B HRERCEEOBOHBEEHMZT S LEbhTWo, Ltdi->T, +IE
BEGEYC &) BB RELBH ShcRBeK S LT#ERSh 52 L 55 (Mohr and
Vanbaren 1959), S&HE CIREMNEELFR—cTsoic, ZA%H 6cm A7 RE
THEEL T3,

HEIC B B LEERE OB, 1888 b MrRRE & b b\ THA Shis, B
ity MA R T R B VE S e B T A — S Ml b DD o 1 K 5 ThH Do BRI LT
13, 19294175 »C 10cm, 20cm, 30cm, 50cm, 1m, 2m, 3m, 5m LiEDLi, 1940 F1C
12 5em BB LT W5, 1949 3BT R EEE A 10em, 20 cm, 50 cm, 1 m L7ED Bivie
2, MOEIOBEITENEO B X ) EEBMLTS L& ShTnd, 19705, K8
BEBCOBMAREShE, UL, BiT5 X5 cHRR»DEET I LTH2 < ORI
FaEERE b, EHCHED boTRE VG, ThicEOEBC L » TERRERE
BROEBMAEOHERECTHD, ThEER»ORDZOITIVEETHS, A—BAOL
BEE T FEEOHERRER AT LTV AHYOE, HEORER Sic X VA ZELT 5,
C0 XY HERELMASNERENER L, VELTIHME, BECKVWTTESRIZ CEH
THZEREE Ly

WEL AR OEY AR L LS & LTHERZEDTE D, BROERICHRVELFX
HOEERLEM LT VB, ShbOBEbr AFECKETRE LTk BT, REREND
Tadize SENTHESAEO BT X5 HEREOE BN Ly, HABNELIEALT, &
SRIRIERRE, TR S IERIME, BRRAVEEINESE, BHIRTEEREEKRTIERNZTCY, &
R L B OELH LM LTI FETH %o

BAMRSLUBAAE
AL IR 140 BE 7 47, Jcifk36kE 6 (B L, HEEETH 25m TH D, s 58
o B (k) EMESE (R o 23ET, With b BRI RE « Bk
BRI IR o Too BB O 0T, ®ERE 7 LBARENORBEILLETES, LHL, KLO
AR ERERER O Ih TR, KE»OROELE (BE) oRELELC->TV

* E R STIb ISR Tsukuba Botanical Garden, National Science Museum, Ibaraki
Prefecture 305.
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Montane glassland section Sandy & gravelly section
(Volcanic ash soil) (Sand & gravel)
Depth Depth
cm Depth cm Depth
Y cm 0 cm
A o< 5 o] 5
cL o< o< 10
15 e
B <] 20 (C.S) oI 20
- (LiC) e<r] 30 30
o< I] 40 o< 40
LA, (C.8.8G)
A 60
(LiC)
75
o<—I] 80 (G)
A, o
(cL) -
(CL)
100 IW\/\M/J 100 "\f\/\/WvJ
A\ ~IIIA ; : horizon o<—I] temperature-sensing elements
():Soiltexture (O tile drain (D=200mm)

Fig. 1. Soil profiles and senser positions.

Do MBI EBTHE 0em ¥ CEBLTER LI ATHETSH 2, LBWEIZEE L
30em FCca@LT, 30em 2 b 60em FTaBEI XOFE (EE 40mm) o 1:1 Ba+
T, 60cm 225 0em ¥ CERFATCERERER LT (Fig. 1),

VA = TR L KIS 5em, 10em, 20em, 30cm, 40 cm, 80 cm TR U,
L, WEHC KT 5% S 5em, 10em, 20cm, 40cm D 45 CH B, BLRIER L HRE
IRER CKB7 v b ) 2 Lic, LHHRE S BRI S L HD 31, OB, 151
20 4 EDMEEFHAR Y, ChEFHLUCHBERES Lic, ¥4, HRGEES X0 HRE
RIS REE Lico BRS04 1 5 1 B2 SEEFIS9EI2H31H T 5,

HEREHRECHTS 2, 3 0K

HHARE OHEETTE L LT, SBEOHIRBND 58 S il HEHIC M U TR
STHEE, WENEF 1 2E L CTERRYEILTLIHERD S, REBRA D b HEHRE A T 5
By, Jll e 3R (1951), Toy et al. (1978), Meikle and Treadway (1979) 7= EDOTFHEN B
%o HImANORDITHEIEL DY, thborBLTREMEYEER Shits,

HAC G5 LBREY SR & ORI CHATI « 33, AALHO ES 1m DA
B Ts LEPHER Ta LMK X 5 ke R L,

Ts=3.4-4-0.89Ta (1)

ORI LD, BREWOETHLGR bE, ES 1m 0EPHO ERER PHECx
%o BRI« Hix Ts LHEE ¢ LOBIRAY TN, koOREE-,

Ts=45.4—0.84¢ (2)
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ZoRIE 20°~40°N 1wk B 500m T O R #EATE S0 TH %,

FEOW, ORASELREE, YEOBNMELRETS L, X6k 15.6°C, @ Xh
Sz 15.2°C ofisnEsbh, BEX 80cm kI aEHED 155°C & 0.3°C AMfDOETH-
7oo BAZMOBIE L RSO EECE T 0.4°C NAoHET HERELR TS
GENI - 8 1951), Lichi-T, LEREOBMEZXMITE, ERoRNIIES 1m O
FEEREYMD LN TE S,

TR - £ (1976) 12HBTE O KUK Lo iR, LEEREE, (FoRERR L0
OB\, HERCETS 52— 2L ohnbFEShalRRERT L &b, RUE
HTT, chBbDORDOELWIER LTI,

HEBESFORE

BB (Eibik) &R (Rt 0B & csd s HEREOCHERHZ{L: Fig
2 75 Fig. 5 wim Lo

LEERE O B, METTELAZEL LRI LR > THEL 5, RERECET
LS HEEAR LTS, BRI LEXWIEKELTL 5, HMERTIXES 30cm A
5, DEHLES 0cm 75 REEIELEAL BE LD, PEREIKURKLICHE LTHE
ERhkES, BERECETBEALRE G, ShaBEL BEESETH Y, HILELS K
FIAVNE G, DD LT, BMEERINELT D TFREBADEDEENADT D7D
Th B, SRR UTIER O LR 4x, HILEES 10~14vol % THH (RE 1985),
EEHOERCH LT TE» SESERAC L Vv ASE FBeERTE s LERETHD, KE
DEREORE L BELCERTIE L, 20 X5 hEoEEDE -2 AlZEEbh, Fig.
23108 Fig. 3 R+ X5, B0 BEEEN, DELOBEES S5cm T 15°C THH DX

0 Z 4 6 8 10 12 14 16 18 20 22 24 2 4 6 (Time)

*—9 air &~——a 30cm ‘ maximum time
o—0 S5cm C—0 40cm
Ho—— 10em ——a S0cm

L——4 20cm

Fig. 2. Fluctuation of soil temperature in relation to depth, as measured
at montane glassland section (Aug. 7, 1984).
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(Time)

0 2 4 5 10 12 14 16 18 20 22 24 2 4 6
o—o0 5 LA 2 . .
2 cm Ocm ; maximum time
©—=< 10cm

0—0 40cm

Fig. 3. Fluctuation of soil temperature in relation to depth, as measured
at sandy and gravelly section (Aug. 7, 1984).

-8 |
| ! ! L 14 L ] | ! ! ! 1 1 1
0 2 4 5 8 10 12 14 158 18 20 22 24 2 4 6
a1 20 . .
e—@ air 4—a 30cm * maximum time
O0——0 5cm O0——a 40cm
O—& 10cm =—a S0cm

A—2 20cm

Fig. 4. Fluctuation of soil temperature in relation to depth, as measured
at montane glassland section (Jan. 14, 1984).
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il I L i | ! L ! I L 1 i L L

0 2 4 6 8 10 12 14 16 18 20 22 24 2 4 6 (Time)
o0—>0 5¢cm A——~a 20cm
&H—¢ 10cm o——0 40cm

‘ maximum time

Fig. 5. Fluctuation of soil temperature in relation to depth, as measured
at sandy and gravelly section (Jan. 14, 1984).

Table 1. Soil temperature as related to depth, at the Tsukuba Botanical Garden (1984)

Monthly mean Yearly absolute
Site Depth | [erly
cm °C Highest | Lowest Max. Min. Difference
°C °C °C °C °C
5 16.2 30.8 2.9 37.8 1.3 36.5
i 10 14.7 28.2 2.7 31.3 1.0 30.3
ontane
glassland 20 15.2 28.2 3.4 29.9 1.1 28.8
section 30 15.0 26.7 4.3 27.7 1.1 26.6
40 15.0 26.9 4.5 28.0 3.8 24.2
80 15.5 24.4 7.5 25.2 5.8 19.4
Sond 4 5 16.8 33.5 1.9 45.0 —-1.7 46.7
andy an
gravelly 10 16.2 32.9 1.5 40.8 —0.3 41.1
section 20 16.6 32.7 2.5 36.0 0.7 35.3
40 16.2 31.2 2.8 33.2 1.0 32.2

LT, KIUK+ETIE 85°C LR WL »T D, ERIPEEEOES 30cm 1okl BiRE
M 40em XY EIILEL, KIS BT AREER LTV, LT O RBAICERIEE
B (DA) RBEEIh3cLinend, BHGEOEGALERESHEKGBESELT, LB
DEIDOHEL D S KIUK DR R R LR Th s LI B, ok, TOHKIE
LT EEASEE0 B L DBEECHEXYMET A FETH B, UL X ik, LEREOH
ZEL B RS O L EO W E L LB O HRRE X » THED DB R T Eibh o1,

+EEREOETY, ATHoREREHR IO L EREYE UTORERKEESR Table 1 1R
Lo WHIEF D 10cm THETVHOREEY R LON BEHThs, ChXIATEHRL2A
A E TOMTC X FERKEWERbhD, Thbb, BHEEZTCELELCEWEEK
DTFBEBEL, hiATE l0cm BEo+LBEHL, CoBMOoLBEEEYEZELIETS
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B EHEZBRD FH, FIHRETE Sem X v 10em CHEREMECEBL, 215
1B EE D BLbod 2 K § 12505 1415 % TOBRIT, o R & Bl 2 2E 25 Lo R
DU AT AETIHOZEE, HE 10cm o 14.7°C 22 BIES Sem 0 16.2°C & #0003 1.5°C
ThHORK LT, BEMBTIES 10ecm © 16.2°C 75 5cm o 16.8°C LZzn# 0.6°C
EPNSCEBTH D, HELRELIIC 1 B HaHE D Z BT, WL ER X D KTH
I mbb T, EPBETEMOREE > T, WHEShOVEE Sem OEMIC BT 55
Rl 45°C, RIEREE —1.7°C TEZD0EE 46.7°C Th - i, =77, I EE O FE A
36.5°C TH 1z,

ARMEL LR O I B 2 M CL IR OB LA B LA MO BT h 2, LR
iﬁétb@ﬂiﬁﬁi%’ﬁki%ﬁﬂmiﬁiﬁt%&:io'c,%%“féﬁh%)@'e, Ch DR L OB A A Nk
Tl 5 FETH 5,

Summary

This is the first report of a series of studies on soil temperature at various depths
throughout the year at montane glassland section and sandy and gravelly section in the
Tsukuba Botanical Garden. The temperature-sensing elements were placed at depths of
5, 10, 20, 30, 40 and 80 cm. The elements were installed by digging a pit with one
vertical wall and inserting the elements into the wall. The vertical hole was backfilled
with original soil. The recording sites are all on level ground, well exposed to wind
and sun. The recording site is located in lat. 36’ 6”N. and long. 140" 7”E. The soil of
montane glassland section consists of well weathered volcanic ash soil, chiefly of loam
texture and that of the sandy and gravelly section of well-drained soil with sand and
gravel which is artifical products layer of 90 cm in depth. The daily amplitude of the
soil temperature are the highest being recorded at the surface of bare soil, and the high-
est of all on sandy and gravelly section. A maximum soil temperature at a depth of
5cm below the surface was recorded 45°C on August 7, 1984. The diurnal variation of
the surface at sandy and gravelly section is in the region of 15°C, although of course
this variation decreases rapidly with depth.
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