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Increase of Garden Flowers wintered outdoors in Shinohara, Yokohama (1985-
2007)

Tooru Sucano

Summary —— This report covers the conspicuous trend of increase of garden
flowers that could not survive severe winter over their bearable low
temperature before. This trend may be occurred through one or two factors of
so-called global warming and urban heat island (UHI) in this area near the
centre of one of Japan’s largest cities. (Fig.1) From the winter starting Dec.
1986 to the next early spring of 1987, coldness of winter declined dramatically as
shown in Figures 3 to 4 and the table 1. The reporter has no data of UHI, so
could not judge which one of the two factors may work mainly or cause warm
winters in this area. Garden flowers that were introduced from the warmer
district or countries hate low temperatures, so they should have been cultivated
only in green houses before these warm winters. The report may show some
quasi-tropical plants winter outdoors without any protectional anti-cold device
in the middle part of Yokohama. This report might elaborate some astonishing

sessile witnesses of these warming winters.

Key words: quasi-tropical plants, winter outdoors, sessile witnesses, warm

winters, yokohama
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1. EU®IC

BT AL, 120X, T RFTEGEE L, B - BRI ESFIN 2 /S S0, Big
WAL 2EFEMTH 2, COMIKT, WEF, FEGET, HROBHT, FICHEHVZ23 2
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ST NER ORI T X 72, HiGEHEI, #HHioe—F - 74 7 FEROFEMN R 7 —
FERFELADLETORODT, TOHIRTO, KREZEED {EFHED, BEER, 157,
B WEADENDS, bW B HIERIBIELIC X 2 D2, #HiOoE—1 - 74 7 FEHRICK D
2, ZOMIBEHNFRIC L 200, REZBRHATHENTZZLIETERY, LrL, Hoflu%
%22 EohuiEmE, BREOAEZFEATHY, VW, ZORMEZHML T ZLiE, 47
LOMERELILETRECTHAI) EEZL D,

2. B

J RFTBEUEER &, s - SRS E IR 2 o, PRIl 2 EETh 5, B
N, B, UMk S, B2 5 K EHD10% 2> TE D, RIicHk 2 iz, 13134
THRZEMEYTH 5, FIIZ, HEMN, TEFRA2ECHIRIUCH D, BEMEPOIZEA LI,
gL CTLEoTWw 5,

3. &

IEIEHEH, HIREERIL, ReokE, (U, §TaE%z, SERLADMATH 2 Acai
HELT, AEMYORELZHGEL T2, AEMYRET TR, M) EYWeTzidRd 3
JiikE, 1978 (S53) #9 H21H2 6, AL, 2008 (H20) 49 H20HIZ, Wm304: % f&id
L7, BIEE, POKMBEEZELE L TWD,

4. BRAME
1942 (S17) fELOE, C ousicfEAgE), EVOFTENCIFERZ A GEI TS 7, Hig -
FALE, HEICE 2 R LT, 1976 (S51) ETEHBUK, GiftL Tuv 5, Bk

RRB EZOMIBOERITIE, RYDENDBH1S, 2D L) BFREE LTSk, Hildot
WRE L BRERE, 1977 (S5H2) ELDK, 27 D @O TITo T E X,

96



RiisE - 5 o> Fa B A B Y (1985-2007) (F% 0

®--- Z DFHET20058F
FHT7aA% KUK

®-- Z DFHEIZ20025F
E73des57H 7
skih

Ba0xy

Kikuna Stn.

T% 4

< ?}%.%L y =\
1w I AR o TR & ABEngI,
Fig.1 Shinohara and adjacent area covering Hiyoshi campus of Keio Univ., the Port and
the Tsurumigawa River, Yokohama.
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b R

A EE, 194208 0D0K, F—Hic A, MFHEXKIRO, THUREEY %2 & iy % Pk
Bl CTE, bE XD, EMINWL, BBOMEICXD, B, FHE LALERICHHD
HOIFELTWS, Lal, IK, KRE2ICHT, 19428004, 19455 0k % #¢T, 19854F
W E COLSHFEIRO S & ATV OES LA D ICE, 19424EE & o, 1ZE A EHHFEL

300°C

2% (ARESE30CL LB OEHO)
1979-2007 Jt#%35° 29’ 50" ,EE#% 139° 37’ 30" MEEEHEMH

250°C

200°C

150°C

100°C

50°C

1980 1985 1990 1995 2000 2005

19794 E 190.0°C 19874 E 106.0°C 19954 & 2135°C 20034 & 101.0°C
19804 #7820 19884 7 68.0 19964 7 113.6 20044 17 226.0
198145 # 97.0 19894 # 117.0 19974 17 125.6 20054 1 154.4
19828 17 46.5 19904 # 239.0 19984 17 128.6 20064 7 119.3
19834 77 105.5 19914 7 165.5 19994 » 1835 20074 7 163.1
19844 17 142.0 19924 7 219.8 20004 7 177.0 20084 n 161.7
19854 #7 121.5 19934 11 41.2 20014 1 168.1

19864 7 58.0 19944 1 271.8 20024 1 183.9

2 RRETTHSALIX AR IRUR 3 T o S HEH (1978-2007)
Fig.2 The Heat Index: the total of daily degrees exceeding 30°C ,
in Shinohara-higashi 3, Yokohama.
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PG o e, B, K3 o T,

7o 2 N2 DB FEARNC X, BINZ 2V X —HBE ORI S e, REETOKEER, JHEE
ZHRELEREEE, BMA N =7, S5 ADe—F —~EBIT L7, i, RIuHE
HOENRTERE R, SREEEEENEB -, BEHICXDIC, 7uaax 7 (Periplaneta
fuliginosa) &7 %75 27°% (Heteropoda venatoria) @, HEIE—HrD AFK TOMLHIAHE &
mole CGRL, 4%LE),

-250°C
EHEH (BREKBOCUTHSOEHO)
1979-2008 Hc#&35° 29 50” , H#ZE 139° 37" 30" @
BEEERMNE. #7570 TORIEE. TOEDK
SEERT, 1980&(E. 1979KICIEFE > =L D>
121980&F %167,

-200°C

-150°C

-100°C

-50°C

-°C

A A A A A A
1980 1985 1990 1995 2000 2005

1979-198000% ~1350°C* 19891990 # -405°C  1999-2000 # -20.8°C

1980-1981 # -1435 1990-1991 #  -56.0 2000-2001 #  -20.1
1981-1982 # -1135 1991-1992 » BIEEY 2001-2002 »  -6.1
1982-1983 »  -82.0 1992-1993 #  -60.6 2002-2003 #  -14.7
1983-1984 » -236.0 1993-1994 n  -56.1 2003-2004 #  -4.2
1984-1985 » -128.0 1994-1995 n#  -40.0 2004-2005 » -12.8
1985-1986 » -138.5 1995-1996 #  -48.0 2005-2006 # -33.4
1986-1987 »  -425 1996-1997 #  -223 2006-2007 7 0.7
1987-1988 »  -40.5 1997-1998 #  -20.9 2007-2008 #  -11.2

1988-1989 »  -320 1998-1999 #  -200 2008-2009 # -39
(+ H5TIZIF1980EL TRER, U F DL —X L4 REH)

B3 BTSSR 3 To%E I EE (1980-2008)

Fig.3 The Cold Index: the total of daily degrees below 0 °C,
in Shinohara-higashi 3, Yokohama. Dated Year shown
means the end of the winter season of the year, that
is, 1980 means the start of winter in the preceding year
1979 to the end of the winter in the following year 1980,
and so on.
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LS
1988
1990 <
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W 1992
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1998 <r/
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2002 />
[
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2006 Miisone~
PO ==
2008
0.0 -1.0 -20 -30 -40 -5.0 -6.0 -70 -8.0
G
35°29° 50" N, 139° 37" 30" E @ 11 44
#£HH AR
19764 (Fildkid & 2 D3RR
1977 Gtz d 2 H3RHER)
1978 (Gt & 2 D3RR
1979 Glerixd 2 H3RHEE
19804E 0 2 AEEICHb 5%, 1980. 2,18  —5.3 °C
1981 1981, 2.27  —6.3
1982 1982.1.30  —6.5
1983 1983, 1.23  —5.5
1984 1984, 2. 8 -7.5
1985 1985.1.16  —6.5
1986 1986. 2.17  —4.5
1987 1987, 1,22  —3.5
1988 1988. 2. 4 —4.5
1989 1989.1.29  —3.5
1990 1990, 1.28  —4.5
1991 1991, 2.25  —4.5
1992 1992, 1.21  —3.0 (2 o wfkc )
1993 1993, 2. 2 -3.3
1994 1994, 2. 14  —5.0
1995 1995. 1.31  —3.8
1996 1996, 2. 3 —5.0
1997 1997, 2,23 —3.1
1998 1998.1.26  —3.1
1999 1999, 1.10  —2.8
2000 2000, 1.22  —3.1
2001 2001, 1,15  —3.3
2002 2002, 1. 4 —1.7
2003 2003, 1.16  —2.5
2004 2004, 1,23 —1.3
2005 2005, 1.13  —2.5
2006 2006, 1.24  —3.3
2007 2007. 2. 3 —0.7
2008 2008, 2.14  —2.2
2009 2009. 1.16  —1.4

4 BEEEALX TR 3 T O AR R AR

(1980-2009) & ZDFEH (F4£%)

Fig.4 Minimum Temperature of each year (1080-2009) in Shinohara-higashi
3 ,Yokohama, And the date of the coldest day of the year (1080-2008)
and the temperature of the day (appended table)



RiisE - R o> Fa B A B Y (1985-2007) (F% 0

oL, EEm, BAORKImERE S LAISR LA R, 24Uz, B S TH)
ZID B2, AoFELEBE LRI OF AL ORGZ R, HHTHhs, €7 =
L (YL Geranium )@, v /v ava - GtMmMmu&k@ﬁ%% , iz,
I L EENS b DIF, 1EL L 1F Pelargonium J&IZ A>T\ 3%), 77\/\77J7\¥E®
EAETRT, AVYLT XYV IY (WIndbF1) 2 EE, KE kﬁme%m
HIZAZ L, B oKEONMRO AR TH-7% L, Lo Boli-b b, B
ToNd&Hic, ERNICDIAZNALZDDE >, ZDXHI2LTYH, F 7k FH Dracaena
(Vawx¥y7v8h), vy =7 (Sanseveria trifasciata + V) =¥y 7 &) 78 b
Vi Codiaeum (b7 44 798 v 2% 3 F - Ficus benjamina (7 7%} 7% &%, #%H,
BREZIED TE MDD —RKET, BEAIELDRRHTH -7,

19854FEE D 5, BOWLADIHRE > T, ZNFE THHATIIMETE 5d > B { OISR
BB kot (K1, 2), FHIE, 1970F WD TNEFEOEYTEITY 5 7228, R
BiZ bHET 2, 2bFL, PARNIHTA - TVE—V R - F XA (IEL L IZ, Asparagus
setaceus * 1) 25, WHOMICHKE > TWwB DR, ¥ X7 = 7 (Sanseveria
trifasciata) 73, EHCEEEES> TV B DICHIS > TEF 207, FHEBTIE, BEE %
STNDERIZ, T AT 7 « Monstera (F A €} 23, EHA ERLDWIZE TIEWVWE ST,
—HERABEEY » v 7V L T,

2008FEBFEDYFAERX TIZ, TANNTIHA « F XA (IEL L 1%, Asparagus setaceus) 73,
WREAZRILZLTwS, LY, LEHOMRIESICH 728, yrery=)7, 7
v by, XYYy 2 - Ficus benjamina (7 78 % D, FABLT 2 X912k,
WXL, NEEAEAR, (ZEAETEM E ) 2 LR A, MHEXIE, RiE—#IcT
FNZATETH 2, COMTORAERBIZ, HE—HTEI > TWwaBS%Z, BEICKL
Twi5otﬁ,ﬁﬁ®@%mu,%@%@n%m##k?(%ﬁbfw%o%% %, 19684
%, Wi - AGocE» N thT, €7 =74 (EioM ERCE, <7 ra=r.L)
23, MW T30z TEVL, XTI, ENTHRAIEALLILZHVTWR2DIZ, HHOIT
COHEBTIE, EIPFHUDTH o7, HHEXIE, BRERZH4RHATED, wbid, H
R DML IC AN, PPNEEDOSIE T ICH 2 D725 ) Ll o7, BHEEZ T A5
LK%%@@%ﬁ%%é?@%ﬁﬁﬂﬁk,ﬁ%ﬁET@%ﬂu%#&5®%,%@i?&
Bk A9,

FEEMP OBL L, A OBERDBEATWE, 2 DWEPBLDOROEICE > i (X
2), LRICEBETSNL2ED, BRI SN T0300, WikBoARECEIPNTHL S
(K5) #FTFIcRESN TG, 2203, LnEd, EAEZrAELMPIEET S, &
BEO TR, LREOH T2, 1 HHANO, [UEOEENNZ L, "N ERA AR EITIZ
OLAFEND L) THS, TV PV LVH, BEAERED, ©LALXDEDMG Vg%
BATEREAT 20 L2 —ICLTw 200 Litky, FICk->TE, HIZIZEYS, HE,
LV F VT RED LI, 1 ROMERZFEmEIC R O, 7, #HfL KR T,
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TRENHFIEAL ST D B8 B A AR (1985-2007)
Table 1 Starting Year of Wintering Outdoors of quasi-tropical Flowers (1985-2007)

WEEfE @ W: wintering confirmed (W) : occasionally winter
CC: very common C: common R:rare RR: very rare
N e SO 24,

Japanese name or Popular name

First Year of Wintering

Scientific name

1 | FXUvasy (NAYHTIY) (W) (1985 FH4x< W Tradescantia sp.

2 | F I RT v (W) (1985 bk W Opuntia ficus-indica
3|70 xFy 7Y (W) [1985 b4 W |Millettia reticulata

4 22T (W) [1985 bl W Myrtus communis

5 |F/\EH<—AL v b (W) [1985 bl W Chrysanthemum frufescens
6 |anN/) 78S (W) (1987 b4k W Lantana montevidensis

7 kvYav (W) (1987 b4k W Chloranthus glaber

8 |English ivy (W) (1988 bk W Hedera colchica

9 [ AFV=%YF (AAhXVH) (W) |1988 Fd#ul W Hedera canariensis
10747 (W) (1988 b W Lantana camara

IS A (W) |1988 bl W Passiflora caerulea
12|Ya—FrE—=Z 2T (W) |1988 bl W Leptospermum  scoparium
13(P%/ A0 (W) [1988 b4 W Erica canaliculata

4 | NTrES YAV (W) (1988 b4kl W Jasminum polyanthum

15 | & & (W) (1988 b W Scindapsus aureus

16 [=A A=Y w 1988 Brunfelsia hopeana

17\ 7780 w 1988 Adiantum capillus-veneris
18 |H—EH~>—AL vyt (W) |1990 b7 W Chrysanthemum frufescens
19|y 7/ \#E>—AL vy b (W) [1990 b7 W Chrysanthemum frufescens
20 jm—2x<Y (W) (1990 b4k W Rosmarinus officinalis

21 | AV INT v (W) 1992 b4 W Chlorophytum comosum
2|7 7¥RT v (W) (1992 bk W Epiphyllum spp.

28 r7v7ey RYY (W) (1992 bk W Setcreasea purpurea

24 (N w 1994 Crinum asiaticum

25 |7ANTHA  TIE—H A w 1994 Asparagus setaceus

26 | 7ANRTHA wag=— (AL )) W 1994 Asparagus macowanii
2010 9A7 H®VYI77 (PARV7r7) (W 1994 Crassula portulacea

28 |Firecracker vine w 1994 Manettia inflata

29| AFvaxr 7RRA7 VT4 TF (W) 1994 &< W  |Kalanchoe blossfeldiana

30 |Bridal veil (W) (1994 b4 W Gibasis pellucida

31 |Hifbe—AL v b (W) 1994 bl W Chrysanthemum frufescens
2y =vy, yawyy (W) 1994 b2 W Plumpago auriculata

3B |laxzEyy (W) (1995 bk W Beloperone guttata

34 |Carolina yellow jasmine (W) (1995 bk W Gelsemium sempervirens
3B (NY=evY (W) (1995 bk W Duranta repens

06 (VLI7YD1IFE 7LIRVTR (W) (1995 Fb&< W Tradescantia fluminensis
|yl IV S (W) [1995 bl W Tradescantia sillamontana
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BT - )R o BB AR REY) (1985-2007) (5T #)
) ISIEHIE GEEHIC L 2) e .y
F .H% Minimum Wintering Temperature accor- IO 3% fii %
amily name Frequency Remarks

ding to several authors in centigrade

L |vaz9ft 20084 BLE, BFAEALIER L,
2 |7 U C

3 |7 AR 5 RR il BEERE,

4 |7 bEER R

5 | % 7 C

6 |7=vY I8 cc fEFT 5, G, H»H.
EIER/Z cC

8 [V axE 0 cc

9 [7axFE 0 cc

10 |7=YY I8 5 cc B AU, G IRBROR &
1| b7 Ay okt C Wy A AL fi)

12 |7 FEERE R

13 |y P C

14 |®7 AR 1 cC HPAEALER, WeptE, B Ab Y,
15 |9~ A EF 10 C

16 |+ A%t 5 C

17 |47 74> 7F C 20084FBIfE, B L,
18 [*¥ 7 %t C

19 [* 7% C

20 |2V E cc

21 |2 ) Bt CcC

22 (R T U C

23 |V 27 9k C

24 (e AV NFRE RR

25 |2 ) F 5 C

26 |2V B RR

27 | RV A IR C Bic, A,

28 |75 2kt RR

29 | Ry 4V R 5 cc

30 |27 R 5 C AN 22EE

31 | ¥ 7R R

32 |4V ek cc

33 X%/ v ak 2 cC

34| e 7 AF C oL,

35 | 7=v VIR cc

36 |7 9E RR KA HTAL,

37 | v E RR EICHESC, fhidbki,
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M4 F70: Bk E
Japanese name or Popular name

B DB PRI
First Year of Wintering

E=d

Scientific name

38 (N=FT X7 w 1995 Hardenbergia violacea

39 | TN—F =P — w 1995 Felicia amelloides

40 [T A 2 w 1995 Erythrina crista-galli
IRE DRIP4 w 1996 Abutilon megapotamicum
2| H=NYRTY Ty anNgRTy (W) (1996 bk W Schlumhergera sp.

BN TRAIVAALTF TV w 1996 Leucothoe walteri

4 |7vaFyray - vFre (W) 1997 Clerodendrum ugandense
45 (L) ¥ ¥ (W) [1997 Solanum glaucophyllum
46 (LX) XY AT T (W) [1997 Tecomaria capensis

A7 |\VIBZFHAYT (DL—=nhV7) (W) [1997 £¥7%< W  |Bignonia capreolata
8|7 Jx7 (W) (1997 Aloe vera

49 |7 PLRLAT VA (W) [1998 Aloe arborescens

50 |[FvF ot (W) 1999 Sabium sebiferum

51 |vawyawyy (W) (1999 F£b&u< W Euphorbia heterophylla
52| ¥/ 2Ry T VA (W) {2000 Pavonia hastata

53 |7 =% v =eyY LYY IYEFRF (W) 12000 Ceratostigma plumbaginoides or aff.
54 ()W) Fo 7% TweediaJB & b (W) 12000 Oxypetalum caeruleum
55 ("™ F kv w 2000 Cassia corymbosa

56 |[NFk v w 2000 Cassia alata

57 |[Rhvav w 2001 Schefflera arboricola

58 |vav /Ry (W) (2001 bk W Tibouchina urvvilleana
59 | R T4 T AA (W) 2002 b7 W FEichhornia crassipes

60 [>vrxVa (AT %) (W) (2002 Fb74&< W |Fraxinus griffithii

61 |Bridal veil w 2002 Gibasis jpellucida

62 |7y A (W) {2003 Gloriosa superba

63 |V NFF A (W) [2003 Solanum jasminoides

64 |[vvFES (W) (2004 bk W Mandevilla sp.

65 [~V IL—% w 2004 Ruta graveolens

66 |1 2 w 2004 Schima liukiuensis

67 [Micky mouse plant (W) {2005 Ochna serrulata

68 |avurh w 2005 Mussaenda parviflora

69 | 7=7vo4 U7 (W) (2003 %< W |Bougenvillea

70 (V77 A w 2005 Jasminum officinale

AN ETA VAV (W) [2006 ZFbH7%4< W |Reinwardtia trigyna

72 | 2 A%~ 3 Rouge plant (W) (2006 T Tk Rivina humilis

73 [V A, (W) [2006 Jasminum sambac

74 |3 aNF (W) {2006 Jacobina carnea

AV A= (W) 2007 Crossandra infundibuliformis
76 |NA EAH A (W) [2007 Hibiscus rosa-sinensis

7| 740FyFay (W) 2007 Philodenndron selloum
78|77 RA 7 X (W) [2007 Clerodendron thomsonae
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BT - )R o BB AR REY) (1985-2007) (5T #)
AR RS (GEEEIc X 3 s =
Fami*f;%lame Mir.ﬁmﬁf@\j}igﬁg(’ﬁﬁfgrai;)accop ﬁleﬁ(;fl)e%lc%y Re{rﬁrﬁla%rks
ding to several authors in centigrade
38 |= AR C HEOtkE, Hfio L,
39 [ 7% 5 C
40 | = X Bt R
41 |74 4 B cc 7 7' Fn VIED%  DREHOBLLE,
42 [V RT R C
43 vy Uk C
4\ 7=k RR
45 |+ A% RR
46 |/ XAV TR C
47|/ Xy h Y IR R LI H L —DFDY
48 |2V Ft R
49 |2V B CcC
50 | A 79 FR C
51 | b &4 74 F C
52 |7 a7k C LR (e 20N
53 (4 vV~ & EITHE D A RR
54 | A4 EF R
55 |~ X F} C
56 |< A BL RR
57 |7 aXFt cC
58 |/ R & vFL C
59 | T X7 A AR WOFAHEE 2 K&T 7 A Tl% C A HA 7 RN T, FEHBA,
60 €7 €A R} cC
61 |27k} WO FIAHTHE 2 Bk 7 7 AT R TP AL,
62 |2V & RR
63 [+ A% CcC
64 [¥avF 7 bR C
65 |3 AVF C By AL fral,
66 [V 8 ¥Rt RR
67 |47 F B RR
68 |7 4 =Bt R
69 | A A NF R RR
70 €72 AF 2> TR IR & TR RR = AR A I C OB,
71 |7 <R R
72 |v=a R R 10 RR
3|7 AR 10 RR T TR,
AR ViA=L 8 R
ESZ VAL 10 R
76 | 74 A B C bl & DFHIRIO T 72 & ORI fEHEA,
7% A TR 2 RR
8|\ 7= IR RR oML Ts2EHD,
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[

vE—=w AV —, EEH, K
1.5m, GHEORWEEFZR S5 mm o R
Wi, TEIEEEE 5 7, 2007.6.3

N2y, HREEL, 1.5m, {6fE2cm
55, 2008.10.17.

7xY YR, HikE, 2m, Dk
&5 cm, 2008. 10. 29.

SvyF, v saravEro
. AR, FI1.6m, INEDED D
35mm, 2008.10.5

106

SEY, VEER, 3 m, {EEF10em,
2008. 3. 12.

Ta XY d, EER. K1 m, ReRE
DEL 5 mm, fEIF, 2008.10. 31.

Vor A, ik, f2m, {623 cm,
7, 2008.10.12.

T=F ey, JEERE, £1m,
1688 1 cm 7, 2008. 10. 26.



RiisE - R o> Fa B A B Y (1985-2007) (F% 0

F2 ARICE VDI, BRI L 7RO EE
Table 2 Number of species (abbreviated as sp. singular and spp. plural) that are weak against
severe coldness but succeeded to winter of the year.

Q19874 2> 5 19964 £ TOL0E DS, 1 XHE 1 AT, ALY, 38 A7, (c.
1987- c. 1996 was the first warm decade in the area, 38 garden flowers wintered additionary)
O19974EE A 6 2007488 £ TORI0ERMDS, b IXE 2 lEAHIT, BAREDS, 35 kAZ, (c.

1997- c. 2007 was the second warm decade in the area, 35garden flowers wintered newly)

1985 5 spp.

1986 nil — ZOWHZFET, Lok,

1987 2 spp. 7

1988 10 spp.

1989 nil

1990 3 spp.

1991 nil - 19874EHED 5 19964F W £ TOL0ERMIDS, Wb X 1IELW, 2o

1992 3 spp. FIL04ET, Hitz o8RO TR L 72,

1993 nil

1994 9 spp.

1995 8 spp.

1996 3 spp.

1997 5 spp. 7

1998 1 sp..

;323 2 :Ei:' > 1997EYT 5 20071 E TORIOFRI, Vb 2 L. 5

W0 2 spp. LA MOFSIAMA, 55 2 BAMORI0FET, §ir <356

2002 3 spp. 753,: Ei&@%c:ﬁiwlj, 1987@@5&5%2%%: f;;@%%ﬁiiﬁ*ﬁfmi,

2003 3 spp. é‘af?)?)@c: # L7, ZHURREDCE, RO SHEREILSF OWA T

2004 3 spp. Hr9, blbNOIHORBUL, XKEIZMLL>2HD, L
b, FHBAEORE, HinEmIch %,

2005 4 spp.

2006 3 spp.

2007 4 spp. -
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BEMER AR H AL - AR No. 45 (2009)

B & A O A (35°29" 45" N, 139°37° 35" E) BT,
BhEZIFEA (ca. 5m) THWIZ (ca. 7m) BT L 724 1 ¥k H kst
(va¥e) L#EERE (rrvx) ofuordic, 1983. 12. 31, £V 7mv
LV (32x22x4cm, HEI W) %, TN 1ME, FRiE L, #HHes2H
i, BIDKOEZ Z MO L 72, KIFEEHED R EHKZH L7,
COMX TIRENOHKFIZD O TTIHOMEIE, 1 ZOBKKEIZT
WHDERTEDPA9,

Under an evergreen tree (&) | Under a deciduous tree (74%4f)

Neolista sericea (>0 ¥ &) Zelkova serrata (7 ¥ %)
LAURACEAE (7 %/ %k | ULMACEAE (=L %})
HOKEDM  165.8 mm g 308. 5 mm
mim. H
350 —
300 ——
250 —+
200 ——
150 ——
100 —|—
50 -
HRERT T TELERTT
1 K5 1 ZKJE

K5 BITKE, Z20%OfKITIE (1984.1.1-3.23) ICEEE L Z2Hilgic £z Cw
To ki & PETERE T ORDK D&, BRI IR T,

Fig.5 The difference of ice shown under an evergreen tree and deciduous
one, the latter showed much more ice, in Shinohara,Yokohama.
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BYOAIHNE D E %\, Wi, BICk-o T, —~CROERD, RELELLDL%
W, IRAHEOBRIEHOSBICOIEHTRETH A9,

W EH L, B0, UPFHEX TOBRMBLIL ORI, fmEGoe—F - 74 7
F (UHI, Urban Heat Island) #h5ic k2D Tld e, EATwED, EED, HEHICARk
BN (F2ny) 2A23E, ®iFh, BERAHIKERELY, ZoROHEXICLRESDH 2B
Dhy, EHVIEO TV,

¥, 2008F11H 1 H, #AD=H - MfEEHiZz#ins, 2T, KEMHIICEM 2HEE
REDLETWIY A (R EAT7-FH) 2HORL»o%20, Mo LRI E»- 72,
KeERMEOVEERIC IZ 27 R L, HERICE, BEAL00MEDRER - AV — 7 2K
D, BELICED, BEDOEZDIF T, ISICEMOMENTEC DAKDEEIZIE, FRTD
BADPBEEZRETOZI) R, 2BOIGES FTEVE S 7 =7 v 74 ) 72, Z“HOHDIE
%, WMFITRLTHEED Th - 7, Loz, IRk 256, AHHOKRRS
Rz 70k, Iolc—He~> 7 0lci2 208 %2, ZOH, WO THEAL,

A

BIEREYI DOFEICIE, Ddp o nEZES & KEHOB T 250 72, 206 OEYVIOMNE,
B, WRICY s N T4 ICRET 2, 61, MHERZS A, BHETZSRESEAR O IR
—5ed, B, BERARBEYFLEOKINET, R, WIlRAo&8kEo JHE
ETBIIC, SEICERL SNGBEOREET 5,

Xk

1) EH i (1982) "2 TFTROMAMD ALY & 2 DZRMIZE(L,), MEdAEPER 43, 1-141.
2) (1985) Migueiifrh At X 02 O - #R4E2ML (1977-1985), HAAfr
WA B RS, 1-57.

3) (1993) TREEEIHTIE O /INEARMR O A PHI504E ), SGRE TAM—BRER, HaH
g TE OIREARIC R S AR &ML & 2 OB R, 55-60.

4) (1995) "EEIEIH T D —/NERRD EYHZATE (1942-1994) | TS KD,
25:155-174.
5) (1995) THEE - £ TADEYM (1942-1994) 5, BEREFEAKYHELE - GRF
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