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Report of hydrological observations at Jozankei Experimental Watershed (January 2008 through December 2012)
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i#® X (Original article)

Google Earth Z B = FEEMERR 7 — 2 DE{E

REliRC o

w5

A T — 2 ORI EHRED A, KOS, T—2E3RGCDXVITAVTIR
JUHLX] Google Earth [ CHIXI{L S 2 FiffiZe., 7Y Z VHIKHIEHA O I > € 2 — X 5§ KML ZH W T
B LU, TOHMiE, Microsoft tfDYV 7 v, 7RIV EHWET—2WHI AT LO—E L LT
B EN, T7RIVOTF—X20U#EEZHEETZ2 70D TRELTWS, BRI Nzx 7ok
DKML 7 7 AV 5 FEIDMER S NS, TERE NIz KML 7 7 A )JVIZETE. JbisE s 44 Y x v
7= D#EICFIHENT WS, BAFLEENTOP T, Google Earth O 3 XTI 2 NI T —
AR EVERT A FEFMAE N SVWEEDNS, COFFEICKD, SHETELONEZHDT—&

P TEICEEDTRRT DT ENTRICKD,

RO BN TILENE A IC K> T, TO

FikZze THERHBREMEI] L4 D3, COFEFSRBRIBAVAT CIGHAAREE HEbNEDT, %
DEM OIS DTN Lzo BIRUEMO—HIEZRXROY = 794 M THHINMT— XD REIIH]
HENTWAB, http://ese.fipri.affrc.go.jp/hiroh/wildlife-monitoring

F—7—F ! Google Earth, KML, 7 — Z HiX{b , Hiss & XML, BEIHRE | Jbia sy A s« v

rT—2

1. ET®HIC

TEEMBENTH N T — 2%, 3X0tDF VT
A4 VTV Z)IVHIK Google Earth |- CHlixI{k 3 % £ %
PAFE LTz B9 2R A VDR I AR AR RR WAL 3 2 7 2y AL i
EARME MR EN DR EHBELTHGEL T
50T, I NEENT — 2O bEMi, 8
W7 — 2 ORI R, B ROEE & A D7
DICFHEN, WESLHEEENOHEED 2dIic R
ARODEE > TS CEJI2014),

Google Earth 2 {72 7 — 2 O HiK{L I, & D FHH
e EE 5T ARREED W & EHIBE W2 P S A
WOFICEWTT—2OE - 15 - KD zdicE
ODOTEHTHZ EEDND, HEE. T TICZEDORHA
FETHTEDSNTWS (B2 IE. Patterson 2007,
KR« K 2007, 558 S 2007, HH « FE 2009, /MK
2010, %5H 2010, Blenkinsop 2012) A%, ZDIGIEMEA
FMEICLERTRIBEOFHAREZREN EEEbN S, Z
D FITIE. Google Earth DO F| I B9~ % KL A1 -
HRHFKOTRBICMA T, ZDOH AT 2 HfFED
TRERPHLEICHE R UENZ T OTREND %, &
5, [A—H#i I 2O ERZ AR KRBT 2 OV
LinEwy, K ETOT—2RBEICHED S KN
filk) (- 2009) EBBRL TS EEZ BN %,

AH X Tld. Google Earth Z |l LU 7z 7 — Z #iX{t

JFRRRZAS < PR 25 R 12 H 27 B JEAREZEE PR 26 4F 10 H 15 H
1) FRIRIR DTS SRR 5L 7 )L — T

ZMEITAHANDIDIC, pnEEEDLNSHBLXUCH
HEHR AR L CHAL. i, BEHEAlE LT,
SIS U 72 B9 A AR W 7 — & s )AL B ol o i 72
RN LTV, Th TEFIC, Google Earth D 3 Rt
HZEINIC T — 2 K ZER T 2 Fikid, HKICBT %
T—RARBDEZIEFZE DT, FFKZ DN TH
HEN206EENH 2 EEDNEZDT, ZOHELAICD
WCRERT %, 733, BIFE L EdiE 9 TIcED Y
7Y A N THAFERONMICHHAINTWVWS DT,
HEZRE N CFI2014),

2. Google Earth 35X T° KML IZ[¥9 % EEifE 35 X OB, ¥

F 9", Google Earth & ]\ 72 7 — X O H KL IC A H
7%, Google Earth B X U ZDHIHIFFETH % KML I
9% B K ORI E S Z FE T L T2,

2.1 EREETR

Google Earth (31 > Z— % v F THIHTE % 3 Xt
DFYANVHKITHD, ThzfHT 5idDT TV
T—arvDEMTEH B, EHHE Google thh H
mRTREEN TS, A I/ DaYEa—XT
CO7TVr—varyei#d s e, $ize micE
MUAED S, HBERERM (O REE) 2 7RIICBkD
5T ENTES,

* BRMER BT CHEE SRR 7 )L —7 T 062-8516  ALIRTIT S 4 1 7
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KML@E 3 ¥ a—XFHET, A VIV THAST
¥ Z )V (Google Maps, Google Earth 7% £ ) 7z ffill fl
T2EHDEDTHS, COZHETI—RELBLK
T7ANEERT ST EIckD, Bz, Google Earth
DX 7ZH 2 HATHRD D, HEHHAICFHE P T
ZERRERIDTBHILENTES,

COFERE. Y% [Keyhole Markup Language |
N T WD, BETIE. ZOMKEE (7
2oz KMLBIEXHAFE 2> T3 (OGC 2014),
Keyhole l&. Google Earth DRIEFICH /257 SV r—
3 Y DOLIT, 2004 41 Google (W T N EBHFE L 7=
Keyhole #1722 E N L 7z T & T Google Earth ML L 7z,

KML &Y —27 v S E5iED—DT, 7F+AMEKXT
R TED (Fig. 1)e N—Z 7w TS, 7FALT
RSN EEIEHEMOM 2, TN T DM
K> THHE - BEEb L. BEEC e iczoMgzRd
Sz MBI OIS L B (Fig. 1), HEakid 2 7 &
B, [<) & D) OR5OMICZONENGLRE NS,
RO G L TR BB E X Z DRtk 2 T THEE TR
ENB, BADXJICETUDRICET S/ ] 2T %,

KML Catik TNz 7 7 A )VICiE kml &0 LR T-H
fFF5n, KML 7 7 A )V EMIENS, £z, KML 7
7AW zip N CEM LT 7 AV kmz £V 5
LR T 5, KML 7 7 A )b & %5 DB HE 2 £F
D (Google 2014a),

<?xml version="1.0" encoding="UTF-87>

Google Barth A Y A b—)bEdNkcarEa—4%T
KML 7 7 A )V < &, Google Earth DL E) L TZ D
WA ZGH, ZTOFIIC LTzH > T Google Earth O [
MMNICHIRER R THON %, Google-Earth-plugin 211 >
Ab—ENcayEa—2TRE,. 77U OEENIC
Google Earth O M1l 1ii 72 K/~ d % Z L MWAJRET. Z D
T RKML 7 7 AN H DS KRB ATHEIC R D Google-
Earth-plugin & Google #t/» SR TIREE N TV 5,

7 = 7 X — Y NI Google Earth O i [X] [ [fii 7= H &
AATED . ZOMHNICKML 7 7 A VI & % &R
ZATHH %7 D FE &, Google Earth APT & M (X
1 % (Google 2014e), API & & Application Programing
Interface DWE T, —M%ic. 277V r—r 3> (Z
T TlZ Google-Earth-plugin) ZHID 7 TV r— g >~
(CTTR7I29Y) WOMATZODOFREDT
& Z§59 . Google Earth API & JavaScript ZF]H L T\
%, JavaScript b AV Ea— X ZEO—FT, 7o5v
PIER=VZ2RKRT B72HDHIML 7 7 A )VAIC T

SRRlC Kbl Ad AT & T, HIML 21 Tl
K TERVEINER (T5b5, RINEIFELZ LI
IS CTHEZZ L TR 2R R) NAJREL L%, HTML
(hyper text markup language) & I > ¥ 1 — X 5 i T,
HTML 7 7 A VB & 7T YD ZDNEZHH,
ZORMIC LIz > TERDTDON S,

<kml xmlns="http://www. opengis. net/kml/2.2” xmlns:gx="http://www. google. com/kml/ext/2.2” xmlns:KML ="http://www. opengis.

net/kml/2.2” xmlns:atom="http://www. w3. org/2005/Atom”>
<Document>

<open>1</open>

<name> & 1. KML 7 7 4 JLD2h4fl </name>

{LookAt> //RESE\P-THRRERTET HF - BE. BE. AN LGOS S, RROAM. BE. Heh o DHERH

<longitude>141. 3908</longitude>
<latitude>42.9967</latitude>
<altitude>0</altitude>
<heading>0</heading>
<L o</t It
<range>1000</range>

</LookAt>

<Placemark>
<name> FHREMERT dLiEEXFT </name>

<Icon><href>http://maps. google. com/mapfiles/kml/pushpin/y lw-pushpin. png</href></Icon>

<{Style>
<IconStyle>  //RBBEDIEE
<color>ffffffffi/color>
{scale>1.0</scale>
</lconStyle>
{LabelStyle> // SNILDIEE
<color>ffffffff{/color>
<scale>0. 7</scale>
{/LabelStyle>
</Style>
<Point> // RBEDME (BE. BE, HEmALDOES) DIEE
<coordinates>141.3908, 42.9967, 0</coordinates>
</Point>
</Placemark>
</Document>
</kml>

Fig. 1. KML 7 7 -f )LD J— Rl

LD O — R UTF-8 THLE T~ kml Z DU TEHREL T, X7V U w 794 % & Google Earth HiX D f5 &

RICRLS EXF2RKRTE S,
KML file example code.

If the code above is saved in a UTF-8 text file with the extension “.kml” and double-clicked, a labelled symbol will be

displayed at a designated location in Google Earth.

TR SIS 55 13 % 4 5, 2014]
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2.2 BAEER

F T A TCHIERDN AR MK Z RIRT BT TV r—
¥ a & earth browser (3 % L 1E geobrowser) & PFIE
N3 ENH B, earth browser ICIX, Google Earth D4}
I & NASA WorldWind 7 E##(H D KML 7 7 1 )
ICKBERDFHNRETH S & 1% (Google 2014b),

Google Earth (& Mac OS *® Windows & W\ o> 7z a2 > ¥
2 —% OS C. %7z Google-Earth-plugin (2115 D OS
ET# <Y =775 %% (nternet Explorer, Firefox,
Safari, Opera, Google Chrome 7% &) THHATE %, &
72 L. Windows |- @ Safari T & Google-Earth-plugin A
PR=FETNTOVHEWVEEDFIND—IRICH S,

Google Earth HI K DO FIH I, 7 XV HEREICB T
B EVEMEBEE S D —D T 7 2 7 a— R (IE4 &R D) |
DOHIFFNTHNIE, A8V AWRKREDILFHbEZE
WAL 72 W (Google 2014¢, d)o £ 72, KML ICB T %
Fli G #HiE Google DV = 7V A FTHRIMEINTEH
D. KML 7 7 )V DFER I K OB AR I RIS Hil# & 7%
U (Google 2014a), 745, KML2.2 fjtlk 2007 4FiC Open
Geospatial Consortium, Inc. (OGC) & W5 FI{AD BA%IC
ik EN, OGC KML & 7557z, OGC IFHIBRIE s &
TLDOX =TV — Az HIEd AT, KML & H
BREEEZ 0, ZORIEMEMREEE NS &Ick> T
(OGC 2014),

3. WEE Y BINNC BY 9 2 JEIENS Ht
BB &, BEEY O A BUIRYL 2 E IR IC
HEIZLTHY, BEEVORELPEHRDIZDHD
IR Z DL B72DDLDTH %,

3.1 EEBETES TWBEFEEYER

MK A WIZE AT AL S AT Ik, AL s AR AR B R S
BANOKREZEE R THAEEYBNZEDTED, Th
Z TEE B A LB Ry hT—27 ) EMATVS,
2014 FE DRI CTHEAB M 6 BB, 4 KEDSILTEHD .
BN 16 M THE 1A, H2W0IEHEEFD 2 BB
b TV, SEEIE. ZhZhEERMICENZ
KL, TOTF—XENHT S, HllT—2E&ShN
BEEADERICER L, ASIEHT 2 &N, HMAEITIL
WESZ T — 2 2 He g - RS R, JABIC TS
ERZEVORHATEE SN TS, BllE T—X
WUERE JE i E ST AT A B FE L il 2 b Cirb it
Do

BRI ABREDN LN TWVWS, | #El T,
RIK6 GO HABHREEEZ, JRAIL LTHWIC 500 m
DL E OBz BV THRER O B ARICHRE L, iz
WS 2P KR Z R L THRE T %, 1 BO#E
HIRE 2 BRI 5 4 B TH %,
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328AT—2DEE
BT — & 1% Microsoft ¢tV 7 v =7 v )LEH W
TEHINTVW,
BT —=2IE KL TRDOE S BEANE-HEN S K S,
D) BIANCEET 27— 2 (Bl OIS, BUAHM, 52
MEMEEE Y. HEOBEMSY - BRIENS. R H ok
R L)
2) PEZERdi (EEE O « RiE - RF = v 7 - [\IY
xE)
)| T — 2 (FREHEICBOTELNEETEDR
R & N

33 BT —RNEBOME

BT — 2 DIMEIE XD FIETITbN S,

1) 7— 2 HEXDIEK
2) T—RD A
3) 7 — R D FAT

CORER, BT =27 7 AIVHREKRT %, TNnb
FIXTxruzfHL TIiTbhd, ¥x70kid, T
7NV oT— 202 At ST, £DOa—F
DFcablE VBA (Visual Basic for Applications) &5 I/
Ya—AXFETiibNb, LidDFIE3.3-1) & 3.3-3)
FEEEsICHIEE N, FIH3.3-2) TEY 74
BC & o B/ NBO F —{ETT— % AJIH AT HE
BoTWb, TNHORZ7BETXRT—DDOLT &)V
T7AIVIKEHENTE D, FIARICIEZDT 7140
EHVWEET, AZa—hbopEaxxr7azZREINLT
FI179 %,

KML 7 7 A )V OERIE. EREDFIE 3.3-3) DRi%.
HBVEZTORTHRIITTODNG, T—XNEERDORE
M DWTIE, HlEHE Lz,

4. ML EHR B FE DO H Y

XL ARBAFE IE RO B D 7217 > Teo
D) T OREE T — X DF = v 7
2) iR O FCE O R - EIEE
3) BHIRS R OR - TEH]
4) B IOBE B . O 5 by
5) BRSO 2B

CON. M. HHH 4-4) O [BEHNS IR RH E O N
WA ZHNE LTHFES NN, T0%. &
I B O PR 7215 T H 4-5) O TBIRIHTI RO RGH ) I
MM ENTc, DD, BUE. BURIRS RO R FHDEHR
HADOKAEEL RE T MARBIBICE > T %,

5. Bl yé By o B2
51KML 7 7 1 IVDIER /5 %
KML 7 7 A )VIdT 7 v 27 azflfH LTl
%o MERIERD —DDHEATFIEN 545 %,
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BT =R T 7 ANV ETFT—REHH”, TTRILD
v—bh EICKMLIC K % a— Radid % 2R,
) TORRBRETFAN T 7 ANICEZHL T, kml &
WD JRER T2 A TR
CNTKML 7 7 AIVERT 20, BIRTIE D
Heictd—D, FIEHIRLETH B, TI7 IO
OTEREND T 7 A )VIE ¥ 3 — R Shift JIS TdH
D. DX X TIE Google Earth ETHARGEMNIEL <&
IRENZNWTDTH 5B,
3)MER LTz KML 7 7 A4 )V DX F 32— R 7% Shift JIS »
5 UTF-8 1T Z5#8,

52E LTc KML 7 7 A JLODTELE
ERX U7z KML 7 7 A )VOREIZLI T D 5D TH %,
1) s i kml
2) A AR kml
3) B E & & kml
4) BN E & HES kml
5) FEAAE R 2 H5T kml

HIRAKAWA, H.

FRNFNICHST A2 703 TRNT, T— XU
DTNV T 7 AIVHICELD TR N TS,

538 KML 7 7 1 )LDRTARA -
1) fRsE 4l kml

1 [ OB THEEFE S NS HE) R EE O E
MR R ) 21K LICE 5 /B E TERRT B,
R ORFEE T — R DOF = v 7, I Ol E
DR - WL LD TN S,
2) fE#H1 83 kml

1[5 D BIAHS 72 o SN 2R 9 % (Fig. 2). #)
BT Tl RS DA RRE NS D, Google Earth
WA EDOY A FNN—ICRRENIHMHDOF v 7
Ry VA %ZF v r3dE, ZOMYOREHEENR
HHET LI BORE I EHETERREIND, FH
U EH T MR OB BRSSP R F S E XRTZ
%o Mim BT 2 MV (Mg - BIHARY - 02435
EHHRD BAEREIND, AT 7 AL TIE, BTNz
e OR RN RENS,

MAER - HEE

Google Earth

acr |+ + +

% |0 || @& &

P Search E
WS
> & BEIEAD
v -5 Eg ;
v —& ¥4 F124088 kml
» VED REER
B mEits
O waEsS
B Bk
B vn
e SE 3
VB sx
B rsrvv
B Zhwrw
B Tvuz
B avEUsH
B =z
B *x3
B xvssFgy
B Fans

Yy Yy Yy Y Y Y Y Y YYYYYY

[ @ [T

»LAY

4+ | ¥ |2

Earth ¥y 3U—

Fig. 2. {EBEIH] kml D7 A7 v 7 Google Earth ~\DZER{

|| | X & k| asq>

® a8

Image © 2013 DigitalGlobe

Fo o (BLBkT) T20124E 8 DS 9 HICHh T UUTONTBIARE R T, ZXFORRZER LI L T2, Wi

BEFEE DM RS RIS

MRl S OREE LBIHTERRENS,

Example of a single-survey kml displayed in Google Earth on the desktop.

A photo capture rate for the tanuki (Japanese raccoon dog) is displayed above. The data value is indicated by the symbol size
and label for each camera trap point. Other species can be selected for display in the side bar. The data above was obtained
during a survey conducted at Hitsujigaoka (Sapporo), from August to September 2012.

TR SIS 55 13 % 4 5, 2014]
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3) BN E & kml

B RO NHICFHHENZ T 74V D—DT, 1
B IS B B EERNC D 72 B BIHEE R 2 —D DK
L CEBIRHSIC XRS5 (Fig. 3)e TOXE TEHIME
EHK] LS, KT, T—XHET &I 1B
R E NI AR BB D &S A
FHCHEE SN, BDREIEHFTREINS, K
77 AT, WABHOBIEROARRENS,
B X & B XE Google Earth HI[X 0D F% Y #h sl &
IRENZH, KNGS O K - O#E e LT
DEWZEFZZWV, TOKML 77 AV Tid KML AKX
fLOBEEELTHWSNTWT, ZOMERICIT Rk
k2B U, SEOEMHBEORTEREITXRZED
EEZBDDT, ZOFEDOELICDOWVWT [Google Earth
MR D 3 RoCZENIC 7T — Z K2 EK S % Tkl OIH

- WA

B O - BRI AT

THMNT %,

MRS E & kml]) ICIEX7ZERIRT 2 LIS OHE
ML T3, KzenS IRz L2 5 i
iftL7z0., =¥ L CIiEEIC BT 2 B O A 7% fife
RBLEO, BN ZEEIRIT LD SO 720 T 55
HETH2, TNHOKEZMHAT S & T, BHAED
EMNTIRI A A&, B e Z o
B - THIRIAIRIAR ) ZARICIHIET 5 N TE
b, £z, MZWD 27D DeDMiEICH Mz KT #
HE® & %, Google Earth B DY A FN—ICH D, Z
nENoEEY (TREY - HEE - TEE - TENE D
HRAITIWVIV Y 7T BT LT, TNEDOKREZFIHT
T B, T O, %%&ﬁ%gﬁﬁ{%o)f:y)‘bﬁﬁbl<
WIGEICIZ T, ROERICHE R Z £S5 HEEE
D, AMCEBETHHATEZ %,

~Jxa L AR

R L T T EP R RS SRl | &4 4 Rzt | SO | 87— % A% | 850 - BOME L RYEES | 7 — 5 ot | 5 (ERF—5 -7 EH)

Blings R0 B
kml7 7 4 L@l

g : s4o0y F 24 LA L

£t ]
FRASE N B 3 3
Bl % = SRS

HAEFH

2008 200 02011 2012
7B 7B 7B 6R 7R
FEwZR

i, 2 1 £
;gffiﬁ;ﬁg 108 98 95 98 97
F B2 O RN (2 g
D03 L N0ST0.01 "0 0.01
W RE BT
ARtk
e 0 00
FLi BLE LR *
A AR
L e S
AER #EtH

i Pilot Forest
il WS Y~
il R RO
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Example of a site-comprehensive kml displayed in Google Earth on the webpage.
This chart displays the results of surveys conducted biannually over five years at a forest in Kushiro. Fourteen species (or
species-groups) have been recorded in total. Four buttons, found below the embedded Google Earth on the right-hand side,

are for “Reset” , “Birds’ Eye” , “FlyAround”
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, and “FarAbove”

. These provide different views of the site.
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Example of a site-comprehensive composite kml displayed in Google Earth on the webpage.
Surveys results are shown for 35 sites in Hokkaido, from 2000 to 2012. The buttons on the bottom right-hand-side, below
the Google Earth display, link to individual sites, where site-comprehensive data charts can be accessed.
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Example of a species-year multi-site kml displayed in Google Earth on the desktop.
Photo capture rates for sika deer in 2012 are displayed. Items for display can be selected via check-boxes in the side bar.
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Conceptual scheme for the technique to create a data chart on the 3-D map space in Google Earth.
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Using Google Earth to map wildlife monitoring data

Hirofumi HIRAKAWA V*

Abstract

For analysis, distribution and publication of wildlife monitoring data, I have developed techniques for mapping using
Google Earth, the Internet 3-D map application. These techniques use KML, a computer language for digital maps. They have
been developed as part of a data processing system and are embodied in macros that automatically process data from Excel
files. Five different types of KML files are produced by the macros. These are used in connection with the Hokkaido Wildlife
Monitoring Network project. One particular technique, which creates a data chart within the 3D-map space of Google Earth
is probably original. The KML file produced by this technique displays simultaneously a number of different data collections
for a given site, facilitating a comprehensive view of the available information. I call this “site-comprehensive mapping”. The
essential aspects of this technique are described for future application. Some of the KML files are used to publish monitoring
data at the following website: http:/cse.ftpri.affrc.go.jp/hiroh/wildlife-monitoring.

Key words : Google Earth, KML, data-mapping, site-comprehensive mapping, camera trapping, Hokkaido Wildlife
Monitoring Network
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1. ZC®IC

k1% DL KIS K o TRESHTHIN L 72 AT
MZOBMEIN, KMEEDLZELTORKRL T,
ZHMNEHEMERLTWVWS S, ZOEEDNAHET
HBHZLRFLELEEREINTYS (FREFT 2013),
BB EOZHMBEED D LT, EMEHLED
RAIE 1990 FERD S HEMEHOHMN D —DE LT
ToNnsdX5Icm>TER FEHA 197, LML, A
THOERE I — I EM 2RI RS, WAL
ODERDOLE LTMEMEVEEZENTWVS (B L
1996), —J/3C. ATHMES>TEH, BHROIHIC X
ST, MEREIIIZHEZTDSZTELHLNITES
T&E (B 1999; £ith 2002; 7 +A 5 2014), L7z
T RBREDOHEMET TR, ALKREHFLIHD
ERGE R B AREEN DD, LD XS N TN
MO ERERE L U TR EN 2N EZHEND S,
ThETANLMEMIIOLE R & UCHHE L 720
FdRD THi oD (aH - W 2006, )R 5 2014)
BERE AR 52 N THEMAEO MR 2D &
TEHLTWEDIZ, 29 LIEHIRDMRETH S,
H T A O BRIRIERFIC KIRRDEN A IR L B ATED
DEZERHTIEN TR 6 BlIC ATV S CGREH
FEFEH MR 2013), F7z, ZOIFE & A ZHIH30E
RICHEMENTZEDTHD, MK IZH-> T3
A, BREEDOFANNEINT, FEMEZZL
UV (B PEZE ST S 2013) . &R T, Bk

2T PRk 26 94 A 11 H EREZ

J PCOPER 26429 H 8 H
1) BRFR WIS 2 BERARL 22 5

20 4 [ IC 2 X 3 Nyctereutes procyonoides, 7 F 7 <
Meles anakuma, A /3 Sus scrofa 75 & N34 7z [T
TW53—J T, F % Vulpes vulpes, / 7% F Lepus
brachyurus, I Petaurista leucogenys, =K /1)
A Sciurus lis 72 EMNRITLTWVWAH T EAMETN T
% (EH - 177 1992, Kataoka and Tamura 2005, [ i
2010, J\ETF i 2014), #HIEABIC BT 2T F DR
BRAMICH L THEICE > TRV ERZS T L. £h
ZTNOMMNEIFT HEENRRLEZEKRL TS
(B - B4 2008), LA L. ABATEA8D @&k HC A2 5
T AN, BHRERIC X SEREAICED XS &
SISz~ d DOhERFHE U7zt A ZE L A LR,

—fic, WAEMYNERT HEMEE LT, THEOD
MAERBEIEEZERNTHIEEZLNT NS, Ttk
ZXEMAEIRICZ WA X FTIE, 7L A MY —Fi#E
TlERER 2 LR, BB ST e LT MENE
KUY T ZRHT 20, RS E LT TIEZR
TENRETHD EENTWVS (EHH 2008, ©F5
2008), MHELFHOARICIE, B, KRE. B, BH)
VST EZREEARICE LSNP ETHD, TNT
NICHBEEMARRIINT LERU TR, TD9
BIGEREEICH AR T 508 DEE LT, ED
BETEEENEEZERNTH S0, HIEICR > TE
WEWV, AR TIE. TEMEEORENRALZZITED
HET, FIHT 2EWHITENDHEZHE S ki L
Tzo

* MR B IR 2 BEEAR MR T 193-0843 HURTHS/\ LT HIKHT 1833-81
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Fle, AFRE/FNEMEN, BHRAIENAE
LTWaiEithe 2w, T5 L2sFERM A THic v
T MNEBEDO N TR F v v TRIED T I K> TH
RO ZRMEZE CL, 2 ICAERT 20YHz S
MICT BT LICE > T, ARDODBERERRIC - 21
BiaED B3N TERLEEZILNTWVS (Eith
2002, {EFI 2010), /NI F v v TRIEKT BT &
ICX-> T, WYOZRENE T ENREEINT NS
M (REBS 2004, [L)115 2009). BIYIFHANDFEEIIIT L
AERBEEINTWIR W, [TEIHEIFAD L WEFLEEIC DWW
T, IR RIS S 2 ATHE M IR VDY,
ITEINOZBII THEINS, RRFETIE, DA
TF v TRER LGS, SO O R A
MED K ICELT B h, FIAN IR EEZ 0 L 7z,

DLEX O #ExBbk € 92 n] BE 75/ NRBE D B B AN
BHEWAHOTEIIC LD X 5 BE B L H 2 % G
HBMNEHEMCT B,

2. A L 5k

AT RN E FHICH % 2 BRI O R
Fk (36°38°37-39°04 N, 139°16°04-16’51E, f3 /& 183~287m)
WIKBNTIT oz SO —ERICIE T = Abies firma
AR T A Castanopsis sieboldii 75 & hME 5T % H RN
o TWBMW, Kbk, AF Cryptomeria japonica =¥
Y/ ¥ Chamaecyparis obtusa 7% £ $F 3£ 38 X U R LA
EBONIMTHD ., ZREBEOMTNET A 7 IR
WIRIELTWE (AR5 20100, ATHDZ L1 1921

RIS Y M BT R MR ERIG IS5 > T B fHAR
HEBAKE L THEBRENTEEDTH D, LY. WK
MTIREERL P DR EDEHNMTbNTWiXS 2
M BUIE TR ZRMRICERE T 5720, BRINICEHZ
THOHRVIRINTH %, ZTDizd, FEOESIRMIE I
JEd BV e ORI AR EE R EDOBERZT,
MIc &> THEE S,

AWETIE. AFH DV /S FORAMD % 5 5
EL, TTIRAHAINTVS T EDHEICHERE - A
& #&E LT (Fig. 1)o Fig. 1 O 1 IZEIDRAK
VANMBEETZEHAMOPIC, B/ FHEREINTY
DM MNREEL, Ml TESEBEHELTWVS, Hifk
2V FREMRE LT—RAAENTWETY 7IC,
AFHZNIEE /) FORWBRMADIEMLEL TWVWB, Jefll
THEME B L TWS, M 3 132 A ORK
MEMRICHENT e/ F M TH S, FEICIEHELT
WEV, ZNZENOHILIE 400m 5 500m (F & #fEN
TWVBH, BMEEFRE LT, PRIKAHEICE > T
EHEMCEE)T 28 TH % (Sacki et al. 2007, &1
2002 72 &),

WiFLFHIC X 2T & OB HHE L TEMEDEL L
Db O ZFAXRNZ DI, 15 3DFNTFNIC
BOT, FEOBEMEV a. FESEDHREZOD b,
THEBENE W c D3 HATT D, At 9 #ANICHRAX
THRELE, 20124 4 AT, 9 niC. TNTIEE
K5 AT D Im X ImDTay hEEDH, ZOHPHN
WKHEET 2 FERRORBHEZR AT, HAICD

Tama
Mausoleum

Fig. 1. Location of the study plots set in Tama Forest Science Garden
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W, WHABEOITENCHET 2T A R EEEZONK
hollzd, RIS LIz, £z, FE0EHHIC
M ELUNOENE LT, HEik? @Yo
FROENVNVNIEZIDNS, TITEHEMEHICB VT,
20129 H3HE4HBXU 201348 H 26 H & 27
Hic B EHEEfT> 2. FHA T Ty MIC 25em
X 25cm DM EEIC 3 AFTEE. TNZTNELT 10cm
FTOLEERML T —VEBICANTHEE -
Too THEZISY ML, BHICK > THRAE Imm
Dl EoRE a2 D L, 78RS &Ik s
ZHA, MESEZRETHE L, 5. BRED
fHE 2 ZAREMED B 2 BIC OV T, WHALEMRAD
T OICHRE L AT X Il SNz BEOKR
SOBHE 2 LEig U Tz,

201243 AHA 5 2013 4F 2 AT, 9 AHTICHE)
R AT R E E 3 Fieldnote I & 7213 Fieldnote
Duo) (LLTAATET3) ZHRELZ. BATIETE
OB THRE LN, HICK2FENEITDT. %
FREOHYIOEIGEL TR WEATE Lz, #ES
HBRREVWIThOAXSICEWTEEH 3EME L,
wINEMOBEEREENT Y R Lz, lEIQ
FemR O T, 30 0 LA EREEAR D R L 72 85581
[A —1f{& & F 7 L 7z (O’Brien et al. 2003, EH « A&
2008), HEKE RN, FEEEC LICER L.
WO LIS ENRDOENEZNE I ¥ EIC K
S T#iNTe, BT, ZEREZFGT 55 & LT,
HWHALREAE O R SEE 2 IV C. Simpson O HAEE 15
BN ERD T,

L =Zn, (n-1)N (N-1) 7272 L, N IZFHSIC BT 50
LEORBEHE. n X i FHOEOREHEL L L,
9 HFTOREM SO S B, BUKOREAEERE 72 Bl bE L
TANTF Y v TERERTE S &P NIz 1a,
2b. 2c. 3a. 3¢ D5 HAHUTEHBWT, 2013 2 AT,
STNICANTF vy TERIER LIz, 10m X 10m DOHiPHIC
TET B Sm L EO FEARBXC. 7 A F ducuba
japonica, VY IEERE L, (KEREINARE. Fv
W TRPHICE & & THRIE Lz, 201345 HH 5 2014
FE1HET, 5 HATOF vy T FAMOMNIE (O
o= kT 3) IKALNBIFTEDBEICHATZZ
NEN1HETD, Ait10BERELE, IV r—)LD
AAZTEF Xy TOHNS, 10 - 20 m D EHEEEIC I
BL, HWATWREBHIEMTOBE, g nizH
YIORHENEE DY N LTz, Fyw T earin
— IV HEEBICHE AN B E S5 h, MALHEOH
T MEZRIT Iz, £z, ZHEZTNT 2151
LT, BWILHEEOREHEE Z W T, Simpson D
HAEIRB L ZRD Tz,

A = Zn; (n-1)/N (N-1) 7272 L, N IZ&HIc B 50
FLHEOBIREHE, n & i FHOMEOHEHE & Uik,
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3. HEA

AT Ty O N EESIRN 21 U 7SR Z Table
LICE DT, Im® H 7z D ORI F =% MK
WHILETIZ 0 5 1A, NEE LD R EE O R Tl
25 4R, FEEENEHOVHISATIE 605 10 KT,
M1, 2, 3 CRMARMEZRLUZ, 2ETEo8 8
o TBHEIE 7 A F THIET | TIERIKRD 48%. i
2 TiE 40%, M3 T3 48% 2Tz, RiCEh o
DIEH T 1 & 2 T T T 4 Y Quercus glauca, Hli 5T 3
T 7 A 2P Pleioblastus chino To® -7z, TDIZ
M. Y F Eurya japonica, 713 Cleyera japonica,
¥ B X E Neolitsea sericea, X 7 I\ F Camellia
Japonica, ¥ T 71 Quercus myrsinifolia 7% £ MBI U 7z,
D5 B, Higd la, 2b, 2¢. 3a, 3ciTHBWV T, 2014
F2HIKF Yy SERER LIz, DBEF Y v THD
THAF, TARIYPTEBRES N,

2012 ST A o e L EYIHE TRES N ER
& 6250cm® H72D 0.05 05 1.10g T TR HEDEND -
7z (Table 1) 7V, BT VUEHZERWVWT, &-o & &k
BhEholz0ld, LAhT « YATH, K0WTI3IX
B, WHHYIH, FRYBDOIETH -7z, FEMED
gL L EESYR & OMICHZRBEIIZED S Niah
> 72 (r=0.22, t=0.60, P=0.71), T 7xbH, Hifi1 TIET
J@EENE T Ty N THIBHYNZ D o TN, HT
2BXUHIA 3 TE FEHEENPREED T Oy T HiE
YN Eholc, 72U, WINOHKTE T
MRV 1y b TEEEY RIS D RS RIC
ole, £lo, avibo—beF vy I TLEHYEE
gz, ayha—VIclkRTF v v 7 Thixne
WO L, WICF Yy T TEVE NS HSNEEL,
ERETOEHYREF vy T P —IVTH
BEREIFRD S NEh 5 Fz (1=0.85, P=0.21) (Table 1),

2012 E 3 A5 2013 FE 2 AIC B % B O EEH
FEI A Tl 3D 5 R % 12 AT dH > 7 (Table
Do I ENER/ETES > MG, Hf1 Tldvo
INT Turdus pallidus. ~ Y 7 X Zoothera dauma, i
2 T3y a1 Bambusicola thoracicus, Hipi3 T
1TV~ R Y Syrmaticus soemmerringii C&H o Tzo F 7z,
TR OB L MO T TS O RS 13D 7
<. WTWEAYT X Garrulus glandarius W& 2 h > 7z,
TREEEMNEBEOH S TEIanT, Y RUD
Zhholz, FEBEENGVHISTERIY 2754/ Rt
Znote, 20135 AMS 2014 1 HITAhF T, F
Yo STRE SN REEmD T Lol av
PRV TEHRIC K > TOMNS 32 M EMEMND - 7z,
ZNoDEFIN Va4 LI FUDIMT,
RIRD 83% Z T, UL, BB O R ISH#HE X
DR ATEIT 2 RHC/ME D BHHIE. T nic < »i
HWAH 57D, AFETELT LETXNTOHFEESH
% FHli T E TV A DI TRV,
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2012 FE3 A B 2013 4F 2 AICRE LT 9 AFTD A
AT T, AEt 355 AL IRE S Nic, TD5 b5,
97%IC B 7= % 341 KIS DWW T, WFLHO A K] F] &

Nl WMEHBEAATHREM[AICE>TENDD,

RAEHIS 1c T 13RO RZEHIN 2c TR KTH T,
i 1 CELIRE SN/, A1 /vy, 2XF, 7F
JRT. TO3IFEMNRAERD 69% % 5Tz, Higi2 T
INT ¥ Y Paguma larvata, ZXF. 7T OIHICE
. CTO3FDNEIRD 76% 2 i Tz, M3 TE 1/
VVERRFNEL NI ET T A TR Procyon
lotor WAL T 3L L 7xoTze NI BT VIZDNTIE,

SRS DS CHERICH A D, #ifH2 T2 WER
MBS N (=19.11, P<0.01)o T NLIHNDFEIC DWW T,
MR COREAHEDENIAERE T AN 5T,

TEORES L ICHREINTEHEOFEZ X THS
& (Fig. 2). NI ECv v, 7540, AT Felis
catus, 7 71 % R 2 Apodemus speciosus i BT, TE
HENE W TOREHENGWERIND D, 1/
VY. RRAF T FH TR T ¥ Martes melampus Tl
THEEEICKZENIHETIEZ A>Tz, /T F,
Y ARETEEEMEOH S T S iz, Bk

177

e ThA, 74T (=859, P<0.05) NIV
(X’=5.70, P=0.05) C R & O &\l 5 THREZAEE D
BEREICEGM->Te, fHE LT LHEMYZZFHT A
Yy, TFTR, RIAFICONTCHEHYE LY
SHE L OBGREMAT LA, WINOMEIcBWTE4
HRBREED NG o Te (A /Y =043, = —
1.27, P=0.25, 7+ 7' =021, = — 0.58, P=0.58, X X
F 1 =047, = — 1.40, P=0.20)0+
FE@3&%T%%W%&%RF?%& ELiEN
Bz e Lizha, FPEMNDEV a T Simpson
D 2=0.200. ¢&ﬁ@bfﬁxwm REED ¢ Tl
1=0.158 L7 D, FEZBENEHVEREE TR ZHEEMN
ENZEmEH o DDEE T AZIED LN EH 5
oo LIPL, 7540 NTET Y A2 305 E
DNRAEY) 72 R T 2RISR EUE. a Tid 2=0.993, b
TlE 2=0.322, ¢ TIEA=0272 TH O, FTEIBLIRES
TERERENZ L RN EADNDH - Tz,
2013FE5AN5214FE1AICRELZI0BD A
AT T, G447 BKHILE N SNz, T 5 B,
98% ICH 72 % 438 WIT DWW T, MWFLE O E A HIF] X
Nz, BEEREE laF vy vy THTRDY IS S, 2¢

JEWE o led /T, BRAF, TFHIT NTEY OV PE— )V TwRE 45 HEREEENRBDENT,
Y. ATRA, TIATID6HIC DOV TREET-> AU 12y 2¢0 3¢ T Fvy v FIck > TH
40 -
35 o *
>
=
o 25
=
O 20
L .
L
15 O understrory-a
10 - O understory-b
5 M understory-c
.ﬂl% 0 m.
5 S 5 5 o 0
RO S AP @ W N SRy o
o @ @ o (@ e o &0 o
\)6 t;o \"\) Q‘o o ef‘) '\66 o})
N SR
o \ o N
e &
W

Fig. 2. Comparison of the number of pictures for 11 mammal species taken in different understory density (understory a=low,

b=medium, c=high) *; P<0.05, **; P<0.01
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UzERETaY ba— L X0 SR EEN A RIS
I S RS N7z (Table 1) (1a: ¥*=5.16, P<0.05; 2c:
%’=29.7, P<0.01; 3c: ¥’=4.54, P<0.05); L/ L. Fv v
THEICEWTHEIIDENEWVWSI DI TIEAEL, 2b 8
KU 3a M T AENR S N7ah - 7z (Table 1),

I LTHDZ E, EXF, TI5A4T%.
TFIT NIV, A xAlBNT, Frv S
KDL Oy o= )V TOHREZEEDZ VEIND D,
TDHBERXF (=12.08, P<0.01), 7 F 7 (=478,
P<0.05). /N7 Y ¥ ¥ (=7.08, P<0.01), 4 L 3% 2
((’=16.38, P<0.0) ICBWVT, ZHEETH -7z (Fig.3)o
Ay, THFRAIR, Fyv S earyha—)T
B REICHE B A IIRDENE o Tz, Fiz, REH
RV NTZDBENTE o, /U FTR
Fr v I TEOELIMEINZEAN D > Tz, LHEH)
MaEZ{FHTEZA /Ty, THIR, BXFTBY
T. LEEYEEREHE E OBGBEMRNT LIz, v
THOMICBVWTLAEREBARERAR NG T (1
J VY ir=0.04, = — 0.12, P=091, 7 F 7= 1 r=0.12,
= — 0.35, P=0.74, 2 X F : r=0.02, = — 0.05, P=0.96),

ZRERERE WAL EEE NS E Lizge, v v
7T Simpson D A=0.153, I h@— )L T 1=0.163 T
RKEBEZRDONEhoTEW, TIA4T<, NIE
vy, A xaxrR e, Fy vy T TA=0.195, 3V
FO—)LTA=0268 75D, Fr v T TRORLZEREN
W EmD R SNz,

F vy TR EORRREIC X 2 EEREZ R 2
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Mammal activities in suburban plantation forests
affected by making artificial gaps

Noriko HAYASHI V" and Takenari INOUE "

Abstract

Suburban plantation forests often lost the object of timber production and were left without forestry managements.
These plantations have a possibility to produce important habitats for wildlife. We set automatic cameras on animal trails
and compared the frequency of mammals trespassed on the trail with different undergrowth densities. The diversity of native
species was larger in dense undergrowth trails than sparse undergrowth trails. Also in invasive species, such as raccoons,
palm civets, and feral cats, trails with dense undergrowth were used more often. When artificial small gaps were made in
plantations, the frequency of raccoon dogs, badgers and palm civets decreased but that of rabbits increased in the gaps. By
conducting small-scaled managements and making habitat diversities, we may produce appropriate habitats for declining
mammal species in suburban plantation forests.

Key words : automatic camera, mammal, undergrowth, artificial gap, suburban forests
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Variations in internal- and end checks in boxed-heart
square timber of sugi (Cryptomeria japonica) cultivars
dried by the high-temperature setting method

Kana YAMASHITA"", Yasuhiko HIRAKAWA?, Shuetsu SAITO”,
Motoyoshi IKEDA”, Hiroshi NAKATANI> and Masamitsu OHTA"

Abstract

The variations of internal- and end checks formed in the boxed-heart square timber of sugi by the high-temperature setting
method were examined with three cultivars. Total lengths of internal- and end checks were longer for aya-sugi than other
cultivars. The total lengths of internal- and end checks exhibited high positive correlations with density and latewood percentage.

Key words : sugi boxed-heart square timber, high-temperature setting method, internal check, end check, wood properties

1. Introduction

Boxed-heart timber without a kerf is susceptible to
surface checks, which are likely to trigger complaints
related to housing construction. Various kiln drying
methods to prevent surface check forming have been
developed (Kuroda 2007). The high-temperature setting
method developed by Yoshida et al. (Yoshida et al. 2000)
makes drying set at the outer part of the timber by treating
timber under conditions of high temperature and low
moisture during the early stage (Tokumoto et al. 2004).
Nowadays, this is one of the mainstream methods used for
kiln drying of boxed-heart square timber in Japan. Recently,
drying schedules which are not prone to cause internal
check or strength deterioration have been studied for the
main softwood species (Yoshida et al. 2004, Tokumoto et
al. 2005, Research Group of Development of Technology
for producing Safe and Trustful Dried Timber 2012).

Sugi (Cryptomeria japonica D. Don), the most common
plantation species, shows significant variations in wood
properties such as moisture content, shrinkage, density, and
strength, which is why drying-check also varies by timber.
In our previous study, boxed-heart square timber of two
cultivars with different levels of tangential shrinkage and

similar densities were kiln dried together using the high-

Received 2 July 2013, Accepted 21 October 2014

temperature setting method, and the timber with larger
tangential shrinkage formed a larger area of internal checks
(Yamashita et al. 2012b). In this study, internal- and end
checks were examined among three cultivars which had
different wood properties in density and tree ring structures.

For the high-temperature setting method, it is
known that internal checks increase with extension of
the high-temperature setting treatment and the dry-bulb
temperature at drying (Yoshida et al. 2004, Research Group
of Development of Technology for producing Safe and
Trustful Dried Timber 2012), which suggests that a small
difference in drying condition would make a difference
in internal check. In this study, different cultivars were
dried separately. Although the small difference in drying
condition might have affected the drying-check difference
among cultivars, some internal check characteristics by
cultivars considered to have been affected by their wood

properties were observed.

2. Materials and methods
2.1 Materials
Three sugi cultivars, boka-sugi (B), aya-sugi (A), and
ryuunohige (R) were used. The sample trees were the same

as those used in our previous studies on bow (Yamashita et

1) Department of Wood Properties, Forestry and Forest Products Research Institute (FFPRI)
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3) Department of Wood Processing, FFPRI
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5) Forestry Research and Instruction Station of Kumamoto
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al. 2011). Trees of each cultivar were taken from the same
stands (boka-sugi: Takaoka, Toyama; aya-sugi: Kahoku,
Kumamoto; ryuunohige: Kikuchi, Kumamoto). As shown in
Fig. 1, logs were taken at two heights above ground (lower
height, “timber 17; upper height, “timber 4”) and sawn into
1.8-1.9 m-long boxed-heart square timber with a 115 X
115 mm cross-section including pith at the center of each
end. Disks were cut at both ends of the logs to measure the

fundamental wood properties.

2.2 Wood properties

Moisture contents of the heartwood (MCyy) and
sapwood (MCgy) were measured using disks. The
heartwood area percentage (HWP) on the transverse faces

was calculated from the heartwood radius and timber

| Disk |

Fig. 1. Sampling heights above ground for boka-sugi (B), aya-
sugi (A), and ryuunohige (R)

dimension. Basic density (BD) was measured using small
blocks cut at 20 mm intervals from the pith to the edge of
the timber, whereupon their mean values were calculated.
The tree ring parameters, ring width (RW), latewood
percentage (LWP), earlywood density (EWD), and latewood
density (LWD), were measured by soft X-ray densitometry
(Yamashita et al. 2009) and averaged through rings included
in each timber. The earlywood and latewood boundary was
set at 550 kg/m’. Tangential and radial shrinkages from
green to oven-dried condition (ag, az) were measured using
small clear samples of dimensions 30 (T) X 30 (R) X 5 (L)
mm, at a distance of 30 mm from the pith where internal
checks appeared most prominently. Those wood properties
in diametrically opposed directions were averaged for each
disk, and the mean values at both ends of the timber were

calculated.

2.3 Kiln-drying

Timbers 1 and 4 from each cultivar were arranged
alternately in stacked layers in the kiln (SKIF10LPT,
Shinshiba) (Table 1). The drying schedule was as follows:
steaming (90°C dry bulb, 90°C wet bulb, 8 h), drying
(120°C dry bulb, 90°C wet bulb, 88 h), and conditioning
(95°C dry bulb, 91°C wet bulb, 24 h). The moisture content
of the green (MCgr) and dried timber (MCpy) was obtained

as the water weight per oven-dry wood weight.

2.4 Measuring internal checks

As shown in Fig. 2, after kiln drying, 40-mm-thick
transverse slices were taken using a circular saw from
five longitudinal positions: both ends (slices 1 and 5), the
center (slice 3), and their mid-section (slices 2 and 4). The
internal check was measured using slices 2, 3, and 4. The
end check was measured using the inner faces 40 mm from
the ends of slices 1 and 5, because the end surface cut by a

chainsaw was rough. The transverse face of each slice was

Table 1. Heartwood area percentage and the moisture contents of the heartwood, the sapwood, green timber, and kiln-

dried timber

Kiln  Cultivar Sample N H(m) HWP (%) MC,,, MC, MC,, (%) MC, (%)
group Mean SD Mean SD Mean SD Mean SD Mean SD
1  Boka-sugi Bl 21 0.7-2.6 95.8 85 815 16.1 2445 31.1 783 11.0 6.6 3.6
1 B4 21 64-83 37.1 164 874 11.6 2163 18.0 1256 18.6 9.5 4.6
2 Aya-sugi Al 15 0.6-24 100 0.0 475 29 — — 414 55 76 32
2 A4 15 6.0-7.8 988 45 40.1 1.3 1083 29 449 39 130 29
3 Ryunohige RI1 8 0.7-2.6 100 0.0 100.0 13.5 — — 504 159 42 2.0
3 R4 8 6.0-79 655 103 479 32 1379 214 329 69 53 3.1

H: Height above ground of the timber source, HWP: heartwood area percentage on the transverse face of timber, MC,;y,: moisture content
of the heartwood, MCgy: moisture content of the sapwood, MC;: moisture content of green timber, MCp,;: moisture content of dried

timber.
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Slice 1 Slice 2 Slice 3 Slice 4 Slice 5

Fig. 2. Drying-check measurement positions within a timber

scanned by an image scanner (GT-F600, Epson) and printed
out on white paper. The outline of the check was traced on
the back of the printed paper, and its image captured by
the scanner. The numbers (NIC, NEC), total areas (TAIC,
TAEC), and average areas (AAIC, AAEC) of the internal-
and end checks were obtained by an image processing
program (ImagelJ, NIH). Total lengths of the internal- and
end check (TLIC, TLEC) were measured using a ruler. The
number, total length, and total area of drying-checks were
calculated per square meter of the green timber transverse

area.

3. Results and discussion
3.1 Wood properties

The heartwood area percentage (HWP) differed by
samples (Table 1). Timbers 1 and 4 of aya-sugi (Al and
A4) and ryuunohige timber 1 (R1) were occupied with
the heartwood. For boka-sugi timber 1 (B1), some timber
contained the sapwood at its edges. For timber 4 of boka-
sugi (B4) and ryuunohige (R4), the heartwood was inside
the inscribed circle.

The moisture content of green timber (MCg;p) was high
for B4, which contained high percentage of the sapwood
(Table 1). The MCqr was low for aya-sugi, of which
moisture content of the heartwood (MCyy) was low and
HWP was high. Ryuunohige timber 1 (R1) exhibited higher
MCg; than timber 4 (R4), because its MCyy was higher. The

Table 2. Basic density, tree ring structures, and shrinkage

moisture content of dried timber (MCy;) was high for aya-
sugi, and low for ryuunohige.

The basic density (BD) and the latewood percentage
(LWP) were large for aya-sugi and small for boka-sugi (Table
2). The ring width (RW) was large for aya-sugi and small for
ryuunohige. Boka-sugi exhibited large earlywood density
(EWD) and small latewood density (LWD), while ryuunohige
exhibited small EWD and large LWD. Tangential shrinkage
(ar) and radial shrinkage (a) were large for ryuunohige and
small for boka-sugi (Table 2).

3.2 Variation of internal checks

First, the variation within timber in the longitudinal
direction was examined. Slices 1 and 5 taken from the timber
ends showed many small checks all over the transverse face,
while slices 2, 3, and 4 showed fewer and larger checks (Fig.
3). As a result of check measurement, the number and total
area were larger, total length longer, and average area smaller
for slices 1 and 5 compared to slices 2, 3, and 4 (Fig. 4).
Among slices 2, 3, and 4, no significant difference emerged in
the internal check parameters except number of R1, average
areas of B4 and R1 (P < 0.05). Therefore, we decided to use
slice 3 as representative of internal check of each timber.

As for internal check, aya-sugi formed many small
checks. Aya-sugi exhibited the largest number (NIC), the
longest total length (TLIC), and the smallest average area
(AAIC) (Fig. 5). The difference among cultivars of NIC and
TLIC were significant by Tukey-Kramer HSD test (P < 0.05).
The MCp; of aya-sugi was higher than the others (Table
1), which suggested that its internal check might be more
prominent when they are dried at the same level as the others.
Previous study also reported that internal check occurrence
was more prominent for aya-sugi than obi-sugi and shakain
(Research Group of Development of Technology for producing
Safe and Trustful Dried Timber 2012). It might be attributable

to the wood property of aya-sugi.

Sample BD RW LWP EWD LWD o a oo
(kg/m’)  (mm) %) (kgm) (kg (%) @) (%%)
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
B1 343 16 3.70 0.56 279 4.6 365 17 758 26 525 048 2.56 0.21 2.09 0.22
B4 322 14 388 047 234 59 381 13 765 21 553 040 2.68 0.25 2.08 0.15
Al 373 15 436 086 404 7.5 344 26 781 26 6.12 031 2.44 0.23 2.55 0.17
A4 405 9 4.17 0.66 432 45 379 24 801 27 646 033 235 0.13 2.77 0.11
R1 356 7 256 0.60 29.0 4.6 337 30 848 33 724 046 2.81 0.21 2.58 0.13
R4 373 10 2.28 047 34.0 3.1 330 19 888 18 7.40 041 3.16 0.10 2.35 0.12

BD: basic density, RW: ring width, LWP: latewood percentage, EWD: earlywood density, LWD: latewood density, a: tangential shrinkage,

og: radial shrinkage.
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Variations in internal- and end checks in boxed-heart square timber of 187
sugi (Cryptomeria japonica) cultivars dried by the high-temperature setting method
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In order to evaluate internal check, different parameters
such as total length, the maximum length, and total area are
used depending on its purpose such as comparing with the
strength properties (Ido et al. 2005, Obara et al. 2006, Saito
and Tonosaki 2008, Tonosaki et al. 2010, Research Group
of Development of Technology for producing Safe and
Trustful Dried Timber 2012). In this study, the correlations

between total length of internal check and wood properties

|Bulletin of FFPRI, Vol.13, No.4, 2014

were obtained to examine which wood properties are
related to check occurrence. The BD and LWP exhibited
the highest correlations among the wood properties (Table
3, Fig. 6). One possible explanation is that the timber with
high density prone to form checks.

In our previous study (Yamashita et al. 2012b), timbers
dried together were compared, and most timber didn’t

contain the sapwood. In this study, each cultivar was dried
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Table 3. Correlation coefficients between total length of internal- and end checks and wood properties

HWP MC, BD RW

LWP

EWD LWD a o

T R aT/aR

Internal check 0.545™" -0.490"" 0.562™" 0.420™" 0.661"" 0.363™" -0.160
0.344™ -0.347"" 0.619™" 0.602"" 0.673"" 0.571"" -0.309"

End check

0.188 -0.365"" 0.525™
0.061 -0.528""" 0.559™

BD, RW, LWP, EWD, LWD, o, and ag: see Table 2. P < 0.001, " P < 0.01.

40000
[
L . .
< 30000 "D
g | I;DD

& - O 0g

£ 20000+ O" ol U
0 - Qetmlempo 80
= 10000©- @0900. . B Al
& o0 © 0 A4
L 0] o® L A
O R4

300 350 400 450
Basic density (kg/m?®)

O
O
80000 e
BED
IS L .:‘\JED
£ m T
£ 60000+ L L
g 00 g U
O r %@Q - [ X
e o) g O B4
= 40000~ © o’ o Al
L Oo%o”%o ES]A
* o
OR4

20000 — ‘ ;
300 350 400 450

Basic density (kg/m?®)

Fig. 6. Relationship between total length of check and basic density
TLIC: total length of internal check, TLEC: total length of end check.

individually, and HWP and moisture content distribution
varied among samples, which made the effect of wood
properties on internal checks more complicated. Most
internal checks were observed within the heartwood, and
TLIC exhibited a positive correlation with HWP (Table
3). The TLIC exhibited a negative correlation with MCgr
(Table 3). These results suggested a potentiality that the
heartwood percentage and moisture content may affect
internal-check formation. Surface check was not observed
after drying, but there is a possibility that it had been
formed at the initial stage and closed later during drying,
which had an effect on drying set and internal check
occurrence. Our previous study of conventional kiln drying
observed that the total length of surface check was longer
for the timber taken from the upper part of stem, which
included more sapwood (Yamashita et al. 2012a). Kawabe
et al. (Kawabe et al. 1993) reported that the internal stresses
during vacuum-drying with high frequency heating were
different depending on the heartwood moisture content. It
is a future study whether the area and strength of drying
set are different depending on the distributions of moisture
content and heartwood/sapwood in high temperature setting
method.

In our previous study using timber at similar level
of density and HWP, the correlation with internal check
was high for a; (Yamashita et al. 2012b), whereas this

study showed a negative correlation with a; and a positive
correlation with a./a;. These results suggest that larger
tangential shrinkage and tangential/radial shrinkage
anisotropy tends to increase internal checks, but its effect is
complicated depending on other wood properties and drying

condition.

3.3 Variation of end checks

The end of timber is prone to check, which is
considered due to that shrinkage is relatively smaller
in longitudinal rather than transverse direction, rapid
longitudinal moisture movement results in high stresses at
lumber ends due to quick drying, and the check appears in
a line pattern at weak connections between ray parenchyma
and tracheids (Terazawa and Tsutsumoto 1986).

The end-check difference was examined using the mean
of slices 1 and 5. Among the cultivars, aya-sugi exhibited
larger NEC and longer TLEC than the other two cultivars
(Tukey-Kramer HSD test, P < 0.05) (Fig. 7). Among
the wood properties, BD and LWP exhibited the highest
correlations with TLEC (Table 3, Fig. 6). The HWP and o/
og also exhibited positive correlations and MCgyp exhibited a
negative correlation. Those results were common with those
gained for internal check.

This study showed that both of internal- and end checks

were smaller and more abundant for aya-sugi than other
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two cultivars (Fig. 3). Sakagami et al. (Sakagami et al.
2009) observed that microcracks occurred between tracheid
and ray parenchyma in the latewood region, the crack tip
advanced in both the bark and pith directions, and stopped
at the earlywood region. It would be interesting to examine
whether the microcrack occurrence and stopping are

different among samples with different tree ring structures.

4. Conclusion
Both of internal- and end check exhibited similar trends
among cultivars: aya-sugi formed many drying checks
and its total length was the longest. Density and latewood
percentage were correlated with the total lengths of checks,
which suggested that density and tree ring parameters are
candidates of factors related to the drying check occurrence

and elongation.
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Photo 1. ALIRARMS SR DB

View of the Sapporo forest meteorology research site

Photo 3. F A H OB ORET- (2005 45 5 H 12 HilRi®
Site view after the disturbance by the 18th typhoon in 2004
(shooting date: May 12, 2005)

Photo 2. 55t « 7T v 7 AW Z T —

Meteorological observation tower
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I Hitsujigaoka experimental forest

Fig. 1. o BN D 2T — 35 K Ul SR ES T

Location of the observation tower and rain gauge in the Hitsujigaoka experimental forest, Sapporo, Japan.
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Meteorological observations at the Sapporo forest meteorology research site from 1999 to 2008, Hokkaido, Japan 199

Photo 4. 7 7 U E 2K HGHHI CM-06F (Kipp&Zonen) Photo 5. 3BJE & 2 1RIRELRT HMP-45D (Vaisala)
Pyranometer with a fan: CM-06F (Kipp&Zonen) Humidity and temperature sensor, covered with a
radiation shield equipped with a fan: HMP45D (Vaisala)

(a)

Photo 6. JEGEFT (2) WM-30P GHIFHFTZR). (b) 05103 (R.M.Young)
Anemometers (a) WM-30P (Ikeda Keiki), (b) 05103
(R-M.Young)

Photo 7. 3 JUCH H BRI T 0—T (WA Y a—V=w D,
B =v7)
Probes of 3D ultrasonic anemometer: DA600 (Sonic)
(a) TR-61C, (b) TR-61A
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200 MIZOGUCHL Y. et al.

Photo 8. /KNI EET B-071-12 (R #E 1 H%AR) 72 2k
IKEEHI
Tipping bucket rain gauge with a wind shield: B-071
(Yokogawa Denshikiki)

Photo 9. MINIC BT 2 RS ERIE (a) MetSD-1800 (A7 A 75
). (b) SR-50 (Campbell)
Snow gauges within the canopy; (a) MetSD-1800
(Meteo Denshikeisoku), (b) SR-50 (Campbell)
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Meteorological observations at the Sapporo forest meteorology research site from 1999 to 2008, Hokkaido, Japan
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202 MIZOGUCHL Y. et al.

Table 3. 1999 4£/05 2008 4% TOH#fFH
Monthly meteorological data from 1999 to 2008

Global solar Air temperature Vapor L Wind Velocity o
Year Month radiation Mean Maximum Minimum presgure Precipitation 1 an Maximum Pred‘?f;t%:{,:nd
(MJ m? d”) (°C) (°C) Date&time (°C) Date&time  (hPa) (mm month") (ms™) (ms')  Date&time
Jan. NA NA NA NA NA NA
Feb. NA NA NA NA NA NA
Mar NA NA NA NA NA NA
Apr. NA NA NA NA NA NA
May NA NA NA NA NA NA
1999 Jun. 19.8 16.0 25.8 01,13:45 8.4 09,04:45 134 NA 25 7.0 24,12:45 NA
Jul. 16.1 20.2 30.8 27,15:15 10.8 10,05:15 20.4 NA 22 6.0 24,03:45 NA
Aug. 17.2 226 31.8 08,14:45 15.2 27,05:45 22.7 NA 24 6.1 22,10:45 NA
Sep. 13.9 17.6 26.0 09,12:15 7.7 22,04:15 15.8 NA 26 9.8 25,14:15 SSwW
Oct. 9.5 10.2 18.6 08,10:45 -0.4 17,05:15 9.4 NA 2.7 7.5 03,12:45 SSwW
Nov. 6.1) 40)  (155) 241345 (74)  29,04:15 (5.8) NA (2.4) (6.9) 13,11:15 Ssw
Dec. 5.5 -2.5 5.7 09,18:15 -10.1 12,06:45 3.8 NA 2.3 9.6 07,11:45 SW
Jan. 6.3 -4.5 5.1 07,11:45 -13.5 26,22:45 3.5 NA 21 8.5 07,00:45 SSwW
Feb. 9.7 -5.6 0.6 05,13:15 -12.4 16,04:15 3.0 NA 1.8 6.9 12,13:15 NA
Mar 12.9 -1.5 9.7 04,13:15 -8.3 09,20:15 3.8 NA 2.9 7.9 09,12:15 W
Apr. 14.5 4.3 13.8 30,14:15 -1.7 02,02:15 6.1 NA 3.1 8.0 06,15:15 NNW
May 16.1 12.3 245 29,15:15 5.2 05,04:15 10.9 NA 2.7 6.8 30,07:45 SSE
2000 Jun. 18.7 14.9 26.5 18,14:15 7.3 08,04:45 13.8 NA 24 8.0 25,10:45 SSE
Jul. 16.3 20.3 31.8 31,15:45 12.2 10,04:45 20.3 NA 2.6 6.9 22,12:15 SSE
Aug. 17.9 21.8 33.1 01,12:15 14.9 13,04:45 21.2 NA 2.5 6.6 22,00:45 SSE
Sep. 10.5 16.7 242 07,13:15 9.2 29,05:15 15.9 NA 2.3 5.6 16,10:45 SSE
Oct. 10.1 9.9 204 08,12:15 0.2 18,07:15 8.7 NA 25 7.7 18,10:15 SSwW
Nov. (6.4) (24)  (16.1) 07,1245 (87) (29,19:15)  NA NA NA WNW
Dec. (5.5) (-4.1) (53) 31,1445  (-11.3) 26,0645 NA NA NA SSW
Jan 6.9 -7.3 6.4 10,10:15 -16.1 15,07:15 26 NA 23 7.8 10,17:45 SSwW
Feb 9.4 -7.3 3.0 22,03:15 -14.7 03,08:15 25 NA 2.6 8.1 10,13:15 W
Mar 135 48  (11.6) (2012:115)  (-185) (10,05:15) 38 NA 2.9 7.9 19,12:45 SSE
Apr 17.5 6.5 (21.9) 18,13:15 (-3.3)  (02,04:15) 5.8 NA 3.2 8.8 24,07:45 NA
May 19.1 11.6 254 30,14:15 1.1 02,04:15 9.1 NA 25 7.6 22,16:15 SSE
2001 Jun 20.2 14.9 26.0 28,12:15 7.2 15,04:15 12.9 NA 2.3 7.0 06,00:15 NNW
Jul 15.9 18.8 27.0 23,13:45 10.9 06,18:15 18.7 NA 25 7.6 06,18:15 SSE
Aug 18.1 18.8 26.2 24,13:45 12.8 05,04:15 18.0 NA 2.6 71 09,19:15 SSE
Sep 13.1 15.1 23.3 10,10:45 4.6 21,19:15 13.8 NA 24 7.2 30,12:45 S
Oct 8.6 10.4 17.3 09,14:15 1.8 26,05:45 9.5 NA 25 8.1 25,13:15 SsSwW
Nov 6.0 3.8 14.2 24,13:15 -71 27,07:45 57 NA 24 6.5 12,22:45 SSwW
Dec 5.4 -5.2 3.8 13,18:15 -10.4 23,03:45 3.0 NA 2.4 10.0 30,18:45 W
Jan 6.3 -4.0 55 22,10:45 -12.4 20,07:15 3.4 NA 23 7.2 07,23:15 SsSwW
Feb 10.0 -2.0 8.1 28,13:45 -10.2 12,03:15 3.8 NA 2.5 9.0 19,15:15 SSwW
Mar 12.2 0.7 9.8 31,14:15 -10.3 02,18:15 4.3 NA 29 9.2 22,10:15 NW
Apr 16.8 7.5 17.8 15,15:15 -0.1 06,05:15 6.7 NA 34 11.0 18,03:15 S
May (205)  (11.7)  (222) (28,12:15) (4.9) 02,0315 (8.6) NA (2.6) (8.5) 01,14:15 s
2002 Jun 20.6 13.7 236 08,14:15 4.3 25,04:45 121 NA 2.7 6.4 20,15:15 S
Jul 15.8 18.7 271 13,12:45 12.4 11,04:45 18.9 NA 2.6 6.4 12,05:15 SSE
Aug 12.4 18.1 276 01,09:45 12.1 22,04:45 18.3 NA 2.7 6.9 03,12:15 S
Sep 14.1 15.5 259 03,12:15 6.9 26,03:15 13.7 NA 2.4 6.4 19,22:15 SwW
Oct 9.8 10.2 231 03,12:15 0.9 30,03:15 9.4 NA 2.6 9.0 02,11:45 SwW
Nov 5.6 1.1 1.7 12,09:15 -6.8 21,18:15 5.1 NA 2.6 8.3 28,04:45 w
Dec 5.4 -4.8 8.1 05,02:45 -11.8 30,22:15 3.1 NA 2.2 7.5 06,13:15 W
Jan 6.4 5.2 4.0 13,12:45 -15.7 15,04:15 3.2 NA 2.4 8.9 28,16:45 SwW
Feb 9.1 -5.1 4.5 08,12:15 -12.9 06,05:15 3.3 NA 2.0 8.0 17,10:45 SwW
Mar 13.4 -0.9 11.6 25,13:15 -11.6 10,04:45 4.0 NA 2.7 9.5 16,14:45 NNW
Apr 14.9 6.5 18.8 17,14:15 -3.0 10,04:15 6.4 NA 29 8.0 30,11:45 NA
May 20.0 1.1 241 29,12:45 0.2 01,02:45 8.9 NA 3.0 7.9 02,11:15 S
2003 Jun 20.0 15.3 247 22,14:15 54 05,04:45 13.5 NA 2.7 9.7 03,17:15 S
Jul 19.7 15.4 226 05,14:45 10.5 14,04:45 14.1 NA 2.8 7.6 10,08:45 SSE
Aug 15.7 18.6 27.0 06,13:45 125 27,04:15 18.2 NA 24 6.6 08,00:15 S
Sep 13.0 15.6 24.3 01,12:45 6.8 21,04:15 143 NA 2.4 8.5 14,08:15 SSW
Oct 9.7 9.9 18.6 11,14:45 3.2 21,05:15 9.2 NA 2.6 6.3 02,19:45 SwW
Nov 6.3 4.6 19.4 03,12:15 -6.4 28,06:15 6.4 NA 25 71 22,04:15 SwW
Dec (5.1) (-1.6) (53)  01,13:15 (-8.9) (30,18:15)  NA NA NA NW
Jan (5.9) (4.2) (25) 21,1615 (-11.0) _ 29,07:15 (3.5) NA 2.4) (101)  14,12:45 SW
Feb 8.7 -2.9 3.8 26,10:15 9.8 02,05:15 3.8 NA 2.5 10.1 26,11:45 W
Mar 12.7 -1.1 10.9 17,14:15 -12.5 04,05:15 4.1 NA 29 8.5 11,14:15 Sw
Apr 15.9 4.6 18.0 29,15:15 -3.9 03,07:15 5.1 NA 3.0 9.1 21,10:15 NNW
May 17.0 121 244 27,15:15 2.7 02,04:15 9.7 NA 3.0 8.5 03,20:15 S
s00a  Jun (19.9)  (166)  (27.2)  14,12:15 (56) 16,0345 NA NA NA s
Jul (174)  (195)  (302)  30,16:45 (6.9) (02,03:15)  NA NA NA NA
Aug 15.6 19.7 29.8 08,12:45 10.3 26,04:45 18.4 NA 24 8.7 31,17:45 NA
Sep (126)  (163)  (256)  01,13:15 (75) (15,04:15)  NA NA NA NA
oct (9.6)  (10.8)  (23.7) (07,11:15) (0.7) (27.03:15)  NA NA NA NA
Nov 6.3) (58)  (16.8) (11,15:15) (7.6) (30,06:15)  NA NA NA NA
Dec (4.8) (-2.5) (8.5) (03,13:15)  (-12.9) (29,01:15)  NA NA NA NA

RFBRDY 10% 2L EDBEIE NA, £ RHBEEBXUTKIRD () Offild. EROBRHIMNM b TSNz —20
10% L EH 56

NA suggests more than 10% data gap.

Parenthetical values indicate that the data include more than 10% of the estimated values.
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Table 3.1999 -5 2008 FEE TOHRHE (D)
Monthly meteorological data from 1999 to 2008 (Continue)

Global solar Air temperature Vapor N Wind Velocity L
Year Month radiation Mean Maximum Minimum presr;ure Precipitation 1 on Maximum Pr%vi?él‘;%xnd
(MJ m?d”) (°C) (°C) Date&time (°C) Date&time  (hPa) (mm month") (ms™) (ms')  Date&time
Jan 6.3) (5.3) (46) (03,13.15) _ (-16.2) (11,01:15)  NA NA NA NA
Feb (9.4) (-5.8) (25) (2012:15)  (-14.4) (11,23:15)  NA NA NA NA
Mar (13.0) (-1.5) (9.4) (0712:15)  (11.7) (04,01:15) NA NA NA NA
Apr (14.5) (43)  (181) (27.11:15)  (4.8) (01,0515  NA NA NA NA
May (17.6) (9.0)  (23.0) (29,10:15) 0.9) (1503:45) NA NA NA NA
2005 Jun 20.3 16.7 289 23,14:15 8.5 07,04:15 14.2 NA 2.7 7.6 02,15:15 SSE
Jul 16.9 18.1 27.0 17,13:45 1.4 06,01:15 17.2 NA 23 6.8 27,17:45 SSE
Aug 17.8 214 29.7 05,12:45 12.2 24,05:15 20.5 NA 25 6.9 03,21:15 SSE
Sep 13.0 16.8 26.4 02,14:45 8.9 26,05:45 14.6 NA 24 7.6 07,19:15 SSwW
Oct 10.4 1.5 191 08,11:45 3.1 19,06:45 9.5 NA 25 6.8 13,13:15 SSwW
Nov 6.7 4.0 171 07,10:15 -3.1 30,21:45 6.0 NA 2.6 8.4 29,08:15 WswW
Dec 5.9 -4.3 3.4 09,12:15 -10.6 31,07:45 3.1 NA 2.4 7.4 11,08:45 SW
Jan 6.2 -5.8 2.0 30,11:15 -14.7 23,04:45 3.0 NA 2.6 7.4 26,13:15 NW
Feb 8.6 -4.4 6.3 21,12:15 -11.7 03,00:15 3.3 NA 2.8 10.4 27,07:15 W
Mar 12.6 -0.6 6.5 16,12:45 -8.3 14,03:45 4.2 NA 3.3 9.1 29,03:15 SSE
Apr 14.7 3.1 141 29,13:45 -4.6 08,05:15 5.4 NA 3.1 8.4 11,10:45 NNW
May 19.3 1.2 23.8 18,14:15 2.1 02,02:15 7.9 NA 3.0 8.4 10,11:45 SSE
2006 Jun 171 13.6 22.0 30,14:15 54 03,04:15 12.8 NA 2.7 6.1 15,11:15 SSE
Jul 20.6 18.4 271 14,12:15 12.5 01,03:45 16.9 NA 2.4 6.0 09,14:45 SSE
Aug 18.8 22.0 304 09,14:15 15.5 26,04:15 21.8 NA 2.5 5.9 02,12:45 NA
Sep 14.4 16.2 235 03,11:45 8.5 26,01:15 14.2 NA 2.4 7.4 20,06:45 SSW
Oct 10.4 10.0 20.5 04,12:45 -1.5 23,06:15 9.0 NA 25 7.5 08,16:45 SSW
Nov 5.7 4.6 15.3 04,13:45 -4.1 22,23:45 6.6 NA 2.5 8.8 22,11:15 SSw
Dec 5.5 -2.0 5.7 26,13:45 -7.1 09,06:15 4.2 91.0 2.1 5.8 06,06:45 SW
Jan 5.8 -3.4 3.8 01,15:15 -9.2 26,05:15 4.0 114.0 22 9.1 07,18:45 SSwW
Feb 8.5 -3.1 6.6 23,09:45 -9.9 10,06:15 4.1 94.0 2.6 8.2 16,02:15 NNW
Mar 12.6 -1.0 1.2 25,14:45 -9.1 01,06:15 4.5 86.5 2.6 7.3 05,10:45 SwW
Apr 16.8 4.2 16.8 29,13:15 -2.0 15,06:45 6.2 55.0 25 6.9 28,08:15 S
May 17.9 10.7 24.0 22,14:15 4.2 21,05:15 10.0 135.5 2.5 7.7 01,19:15 NNW
2007 Jun 224 16.8 251 17,12:45 7.9 02,04:15 15.8 64.0 2.1 7.4 05,11:45 SSE
Jul 214 17.2 28.0 25,12:45 1.1 01,02:45 15.9 57.5 2.5 6.5 19,14:15 NA
Aug 15.8 214 31.6 13,13:45 13.6 24,05:15 20.4 64.5 1.8 6.6 02,01:15 SSE
Sep 11.5 17.0 28.0 21,14:15 7.6 30,04:45 16.0 213.5 1.9 57 03,19:45 SSW
Oct 10.0 9.9 19.4 03,14:15 1.7 16,02:15 9.1 81.0 2.1 6.1 22,13:45 SSwW
Nov 6.7 2.6 13.9 05,12:15 -8.0 22,06:45 5.2 67.0 22 6.4 20,16:45 WNW
Dec 5.4 -2.4 4.9 29,19:45 -8.7 26,07:45 3.8 80.0 1.7 5.8 29,13:15 SW
Jan 6.5 -6.2 -0.3 06,14:15 -13.4 17,07:15 2.8 65.5 2.0 6.8 13,12:15 W
Feb 9.4 -5.1 54 29,12:45 -13.8 25,02:15 3.1 90.5 2.6 9.2 14,11:15 NNW
Mar 131 1.8 12.0 25,13:45 -8.2 03,06:15 4.8 255 22 6.6 11,17:45 NNW
Apr 16.7 7.7 21.8 21,14:15 -0.7 13,04:45 6.1 9.5 2.8 8.6 01,13:15 NNW
May 18.1 10.3 239 02,12:15 -0.3 10,04:45 9.3 106.0 29 7.4 20,15:15 SSE
2008 Jun 20.0 15.1 241 10,12:15 6.3 01,00:15 13.1 53.5 2.0 6.4 19,22:45 SSE
Jul 17.3 19.2 27.3 06,14:15 10.6 01,04:15 18.6 555 2.5 6.2 07,19:15 SSE
Aug 16.7 18.9 27.0 05,13:15 1.2 21,04:15 17.3 76.0 2.3 5.6 01,14:45 SSE
Sep 15.4 17.0 258 01,11:15 6.8 29,04:15 14.3 24.0 24 6.7 24,14:15 SSW
Oct 9.2 11 19.6 13,14:15 1.9 29,02:45 9.3 123.5 25 6.8 24,11:45 SSW
Nov 71 3.0 16.6 06,13:45 -7.9 25,06:15 54 84.5 24 7.2 09,02:15 SSW
Dec 4.7 -0.8 9.6 05,10:15 -11.6 26,23:15 4.7 62.5 2.5 8.7 31,12:45 SSE

RAFARIAY 10% 2L EDEEIE NA, ERAFEB X TEIRD () OfEiE. EEROBNN rbnTHimI N7 —20
10% 2 & % 55,

NA suggests more than 10% data gap.

Parenthetical values indicate that the data include more than 10% of the estimated values.
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Seasonal variation of meteorological elements.

(a) Monthly mean global solar radiation and air temperature, (b) monthly
precipitation in 2007 and 2008, and mean in vapor pressure, and (¢) monthly mean
wind velocity and the maximum frequency of wind direction.

The error bars show the ranges from 2000 to 2008.
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Meteorological observations at the Sapporo forest meteorology
research site from 1999 to 2008, Hokkaido, Japan

Yasuko MIZOGUCHI"", Katsumi YAMANOI", Kenzo KITAMURA?,
Yuichiro NAKATI” and Satoru SUZUKI”

Abstract

In 1999, we initiated meteorological observations in a deciduous broadleaf forest in Sapporo, Japan. In this article, we report
observation results for a 10-year period between 1999 and 2008. The 18" typhoon in 2004 destroyed not only the forest canopy
but also the observation facilities, interrupting observations until the following spring. Mean global radiation, air temperature, and
vapor pressure were 12.6 MIm”d", 7.3 °C, and 9.2 hPa, respectively. Mean wind velocity was 2.5 ms”; the maximum frequency
of wind direction was south—southeast. The maximum snow depth within the canopy was 137 cm in February 2000, and the
mean annual precipitation from 2007 to 2008 was 944.5 mm.

Key words : global solar radiation, air temperature, vapor pressure, precipitation, wind velocity, wind direction, Sapporo forest
meteorological research site
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F7eE&E$) (Research record)

EWRSMIEKHER R ARE (2008 F£1 A~ 2012F 12 A)

(R SN T 8 S NSNS (W =S | b I

wE

TE LA KGR BRI 1E . JEUEEALIR TS O EAEMRNICH D, FEE = 51 % SRk SCt
HDTz8, 1987 LR, BT % 2 /MOt E L FBRkEOBMMN B Rbh, BESME TR T
Hb, BET—ZDEMINZ 1991 05 2007 SEFTOHFH R, HEKRIIARFATH 5,
ARIMEIE, ZDHKD 2008 ~ 2012 FICDODWTHRHE, HB/KEZID L DD THS, &,
BIHIHIR R O F AR FRZROED TH D, 2008 4 6 HICENRKMEZEM L, 2 EDKAET

IKNEIRIZ BT %S KXo Ui, 2010 4 11 HICER A&, 2011 F 10 I

G R 2 BRI R

BLM, 20RFE 10— —fENFEAZAFELI I ERKANTEFICER L2, Tz,
WA, FIROFEENZ L, BHHANOTENFRZI NS,

F—U—F DEIEGAEUKGER M, RS, BRI, Rk, R R

LIIT®HIC

TE LR AR B KGR . JbiE ORI B miic B
B BMOKSTIRFE D T 8. 1987 LRI KB Fr MR 23R B
JeiEE s (BIMAT 17T BOE N AR PRER & W 2 i At g 3 <2
HD 1S & o THLIR 504 O 8 LR E A PR ISR E & Nz
(Fig. 1) AikBat, Kl 1 OIRB X TR 2 DIREW
I 2 DD/ THREINTED (Fig. 2). Wi &
FREDHILESZMCE DN T WS, AR BIR D
SHEE THREERIWAFEDO K 5 R KT HEELIZ—E i
ToTWVERW, 1991 4EH 5 2007 4EF TOBMERICD
WTiE, 9 TICHERS (2010; 2011) TRBHENTE D,
A TIEZNLED 2008 FEH 5 2012 FED 5 E[M & 0 5
2. HRKESIUCHKHEREZREST %,

2. aA N o> WA
T HE AR KGR ER L (DUf%. 8 LR e B it & I8 5
T 2) (&, JEEFLE T E KOE RO EE RN (&%
E B 2441 BRBEW/NBE) 12 D, BiEFE L 72RERR 1 O
iR (1.998 ha), HFE§ 2 DR (6.071 ha) 575> TV % (Fig.
2, Table 1), BHRZIFICIE. WERN 1 ORZ LB, Wi
2 DRz HAEFIR & 3 2 0 IR EGL R D G S Tu
e, BEBICIOENIOROERZITbNS T L
<, SHICESTWS (B S | 2010), MU IS A 9B
amnbab (BfE, 1953). MR & & I ELiRiry E
TH 5, Kl 1 DIRTIEF I LEREE | m ik e HEE X
N, B EEBIERRC LA GRIR - B, 1990), KF

RSN Fa 26 426 A 17 H JRASSZEE 1 PR 26 428 25 H
1) MK EBIFEATHR LT

2) BRARAR T B JL T AL 3 3 S

3) FRAR KR & WIE L T LM ST

W2 DIRO TR (ZIZFATH A 5 LHERE NS,
RIS DWTIE, b K=Y (4dbies sachalinensis), < AT
= (Quercus crispula), 7./ 3 (Tilia japonica), - 2 7]
I 7 (Acer mono). 71V T (Cercidiphyllum japonicum). 7N
U ¥V (Kalopanax pictus) 75 £ THERL & NIz KIRE DEHL
A E TR > TER D, 1998 FFHE I TOHRMERRIE 200
m’ ha! i L HHEN TS, 1991 4~ 2007 F£D T
FERRKEE 1292 mm (FIEES , 201D THO. 11 AD 5
BE4 H3EE, BFCEDN TV, Xk, FF
PI5UR 6.2 °C. iR H AU 19.7 °CL R AR
-7.3°C TH % (2008 ~ 2012 ),

3. RSB O /i1

3.1 BEKEDER & KABED NI

R 1 DIRIELR D S8 50 m FJTICH % 55 # Y (Fig.
) ICBWVT, BkEz s pMBETHIL., 215 28
HUTCHMKREZ RO (HFE 24 K, WE&EETE.
BIATAR O KB Tld b — 2 —(F E i~ A RS &qt
(57 28 + % 2% WB0013-05-S1-HT, 1 #£f8] 0.5 mm) % JfJ
Wizhh, 2012 4 10 A 16 HICEUE & O E Rk S
At (BB T8 B-071-02, 1 845 0.5 mm) ~NEEH L
720 B&IKI SV A DEEERICIE Onset £ HOBO event & 7z 1&
%A% D HOBO pendant event ZZ i L. [&%5 DA HEPEN
HZ1N~4ARFENE LT —X—ZHM Uiz, 58,
WE R ZKE O I I IFBHIATT > BRI Z DI D
Bz,

* MR ARSI AT T 020-0123 ‘ST NG |28 EE 92-25
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Table 1. & LB DA T
Physiographic characteristics of JEW

BFi 1 DR BFi 2 DR
Shigure-Ichinosawa Shigure-Ninosawa
N
TR (A) 1.998 ha 6.071 ha
Drainage area
BEE
Perimeter length 600 m 993 m
FRE (L)
Length of main stream 262m 381 m
S Ay N 2
basin shape factor
iy
=) 311~ 441 m 319~ 477m
Elevation
TR 371m 398 m
Mean elevation
IR 34.7° 36.0°
Mean slope angle
R PakiTy=: o o
Mean slope azimuth 843 1087
wE BRME (FE=fohtt)
Geology Quartz porphyry (Neogene, Miocene)
THIEE m? FAIE
Mean soil depth No data
RkKBE 3 RAIE
Water holding capacity 324.3mm No data
A B (A-horizon) :
10°ms’
WHLE T8 (sandy gravel layer) :
BARBE KGRI 10*~10°ms’ FAE
Coefficient of permeability # B 18 (clay-rich layer) : No data
10°~10°ms’"
WE L E (sandy layer) :
10°ms™™
Tt FHIORATHE
Vegetation mixed forest of conifer and broadleaf trees
AMERE 3 sl 'S 341
Growing stock of forest 181 m"ha 208 m”ha
AR 611ha' ™ 712ha' "™

Stem density

*1 £&E(1953) £ WY5IH, Cited from Doi (1953).

*)  15I% - B (1990) L WEH, Calculated from Shiozaki and Sanada (1990).

*3 BIBS (1992) &KW 5|, Cited from Shiozaki et al. (1992).

*4  Terajima (2001) & ¥ 5|H, Cited from Terajima (2001).

*5 1998 /O MAEER (EE5,2011), Results of plot survey in 1998 (Abe et al., 2011).
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(K EDRING DImno T, FBELEBRORFICKD
2 [ D RBPIDFEE LTz (2009 4F 4 H 26 ~ 28 H. 2010 £F
10 H 26 ~ 28 H)o R U 7z H KB OHEE IS AiTE (F]
5 ,2011) EEUAETE R, bbb, Eil
PEEABRHIS I 3 BIAT ONEdE. IR A L, & ik
mif) OHKEKED S PRz O THEEEZE B L.
ZOWVTNHOMEERH Uz, i/ Uz mlRzbiEs S
(2011) LHE—TH %, FHOELIEME, FHAE L T2
FeP TR S (RMSE) AV E < HHBAREL D K E WIIE
I, NG EHRZ L, ELETE & Liehd, E LR
ARBRHINC & 5 & EIEVIE IR R L & IR T O HEE fE
MELIL TR, &Ll & ROk TH > 7z
EEZ . BRI E T8 g B OHEE fE 72 F
Wiz, 2009 4 4 H 26 ~ 28 HOARIEEILIRE Lr 5
fEE U7z iz, 2010 45 10 A 26 ~ 28 HOMEIIZ /N5
WMOHEE UTEZ 8 U Tz,

32 KMER S FREEDHE

S 3m OHELRICERE SNz 60° VL v T (X 0.70
m) TKMZBIIL., MEANHE LU, COBERE, —i
M7RIBILHESRIC /v F- 72 HUO A5 TORALBINC i L 72
& O T IR FR ORI A Heda, 7K6E L (i
ImX E& Im X #E 1m) NEKEZIHFRTWS, /Kl
LD BRI I IR Dz, Sf/MEHT 5N T
W3, Wi s, mKMEROME I HED 28, KL
—mEMRLECREH W GRS | 2010), FEE.
MERZMEEE TR LU Ok TR LIZbE, THTRICH
HURRHEZ ROz (BRI 24 B, KNEANG HELE
K OB (P 0.61 m) IC/KAFFZRBELTHT
Ty &A1~ 3 A) 3R GriVRo > ) ZHV

T/ FBFK & B A N O K O ZRE 1R Uiz,

IKBTEIINE. BRI 7 o— FXo B KA EF (FR 1
DN MG S ADR-102, RN 2 DRI HE 25 ADR-
100SP) D7 —V) —[HFEHIC R T > g3 A—&X—Z=H O ff
J. 7a—+o EF#ETF—2al— (a—F T X7 L
F 7213/ — AT~ KADEC21-UHTV-C) TiddkL7z, &5
. TliokAiEte LT, EARKNE (1 7%+ DI-
021A) 7 2008 4E 6 H 10 HIC 2 RO BmKIEICHE LT
(Photo 1), AXEEATIZE/KIEDV /v F 505 m L
HOMBETH %, WIFNDOKNFET—2aH—Ic&?
FUERE 5 IR TR a5 Tz. KM T —ZIEFHIE LT
Ta—brROT—&%E M, RSO Ex L Ok
END > IEHAICEENRDT—2ZFRH Uz,

1 BT DO B/KMEIC 2 FOKMEIARE ST Nz & T,
FHEORMIIHEBIC DR Ta o Te D, ARBITIR .
2EIDRMMND 5Tz — DX 1 DIRIELROHE L 1F¥E
ICXBRHM (20084F 1 H28H~2H2H) THH, &5
—DIEKFN 2 DRI BT B PKFDOA — N —T o —Ic &
ZRM Qo1 HFEIH6H) THB, M2 IRDA —N—
Jua—iF, BfE125& 13 5DKN (FBl&E 250 mm, 9
H2~7H) K&3kov—7 35T IR O
MHEEED LB RELEZEDTH o7z, TDS B,
2008 FUICFEAE U 72IRl 1 OIROPELIC & 755 KANTD
WTDH, HHEEZILO/NIVEETH O RIEAR
&6 H L LBV e 6, IROSETHT R
EHEE Ulze $7b B, BUK#EBICH 721 H24 Ah
52 A9 HOHMHEZFEHE 1 H24HZ 529 3%)
ORZFXTUELIL (HFHE =0.4845 X R0 FE O,
R =09918), TOX%EHWTRIABO [ iFKH 2OHEE
B IxoT,

» -

Photo 1. #fzidiBhn U7z EHZUKMEE (A 22586 B: B —)

Pressure water-level gauges added to gauging weirs (A: pressure sensor installed in perforated pipe; B: data logger)
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33FWEEABMICH T BZOMOER. ST ILE

FEICHET 28, ChE THMFAEDORIC A/
—H T I—FEHOTHEKECHBEHREZNET S D
HTHoTM, 20104 11 H 24 HICER & HER A
A (Brinno GardenWatchCam) 7, 2011 4£ 10 H 20 H I

TR B (Campbell SR50A, 7 — Z 1 A — & [A L
CR10X) Z5 SR TBHHICHRE LTz (Photo 2), HHR L FEHE
G 2 D7 W TREBZ RO G Z Bl U Tz,

B, ABHIEREOREEI O BIARDRENHIIDK S
1275 > T &7z, Photo 3 IFMEMICIZ S T KRB, T
DEATHIFTNLIZ N RV THBH, FIARIC KD E
HIPNANJE C 2 BRI S NS ERA D - T, fLld
KRG R B DT I TEE L DEAPFKELTE
D HRPENBEIEIC R ENHEI RV TH %,

4. BkmEBX ORI
AR (B S , 2010; 2011) 35 X UARO NSz H
DTz 1991 ~ 2012 FD 22 FFRIICDNT, Akt
Hii g, AMKEOFEEE Fig. 3 1R Lz, MHE
IKDWTIERIND %728, KA Z Z T A ZBRY L
TVEEEZRR Uz, FAETHRSB . ARKE. H
R L & FHMA ORI E T L TH 2D

Photo 2. BEHFICEE Lo R & M SRS G
Snow scale and ultrasonic snow depth sensor installed
at the meteorological station
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A X CR/AMEICIZZE(ED B S N Tz, HBFKEE,
RAMESD GHA. AL 9 A 11 AL 12 A). &/MHE3
D GH.8H. 9H) MEHETA, FiC 11 HDHRKH
7Kkl 240.0 mm (1995 4F) A5 337.5 mm (2012 4F) N
KL, 3 HDm/hARKEKE K 55.0 mm (1999 4)
M5 LURD 19.5 mm (2008 4F) N Uiz, Himt
Bl 2B b ERAME3ID QH, 6 . 12 A). &
ME2D @A, 9R) NEHRENI, KW 1 DINDEK
KA EZ, B 2 A& 16.3 mm (2002 £E) A5 38.0
mm (2010 4E) ICfE# L. 12 H % 782 mm (1992 4F) A
5 110.8 mm (2010 ) NKIEICIEM L7z —/. 4 HD
/AR R IR 1 O T 255.5 mm (1998 ) 5
129.7 mm (2008 4F) Nk Uiz, A, R/AMEDZL
WFHERR 2 DIRTL R TH - 2. . & HOFEED
SRt LRI EE. Kl 1 OIRD 844 mm, KRN 2
DIRM 73 mm TH D, FRE/KEIE 1306 mm ThH > 7z,
REED Table 212, HB#E/KE, KN 1 ORI K TRERR 2
DIROARERZEFE LDz, T—RIFBEEITIHE DN TE
MEBTkolz, 2120, KIZEEZ 255, Jb
5 (2003) DX I TH 1 HDSIREZKEZR VA
MDHFELNEEZ SN S,

Photo 3. iRk D KE THpfin L. UKD - TeBIAR
(2010 4£ 10 A 27 H)
Tree trunk, broken by heavy snow in late fall and
fallen on an electric cable (October 27, 2010)
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Vertical bars represent standard deviations; closed and
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respectively. Figures indicate numbers of months that
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W ARHIC - EAEERR 2011) E LR ARAKBKEL
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T T WS e, 419, 109-129.

Bl « LByl « SRR « AR - Jbkf 3
=B8R H WK R (2010) E LR RERIKEL
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SRS (1953) @Il , FJ5 0 O— B X | Jb i B
FET

JER =« B —RE - $5K 5 (2003) E 1L AR ARER
IKEABRI DKL, BRAAHRIIF I E St L AR —
I, 70, 1-4.

SR ERE - JEE B - FEDE T (1992) MRt 1 I
BB PR LUK R ORERZES) , HARG , 103,
263-264.

e ERE - FHBET (1990) R T E O RIKRE LK H)
FRMEEIC B 2K IR A - BEEE O s g eic Bl g
BSOS | BIME Y RMOKERIh 2k S
Bha « REETARIZERT) | 1-11.

Terajima, T. (2001) Study on subsurface water discharge
and sediment yield interaction, and the mechanism of
subsurface hydraulic erosion at head water slopes, Bulletin
of FFPRI, 381, 43-113.
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Report of hydrological observations at Jozankei Experimental Watershed (January 2008 through December 2012)

‘Jouns Jo eyep SuISSN  “HI N, (I UL X
“PAZION[EI QIOM EIEP SUISSIW JO SaN[eA PIJBWNSH  HIIH 5 — LU MY, “RIEREOYEE x
wy'e S08°L S6¢ 1TrvL €059 SIS 7SS°86¢ PIvS6¢€ 199 ¥LO'T6 0L9°18 S08 91€61 LLEBT S9El ILY'1T w9l 0'6Cl HME
128°0 €650 SIr 918°C SYL'T 00 Tw06L0 LLLO 00 §3
601°0 So1r’o 00 8S€°0 0LE0 S6 SIS¥I $65°S1 00 PS1°€ L96'C 0¥ $08°0 LLLO 00 0€
S01°0 w010 00 w60 $Te0 00 1168 S60°01 00 1¥8°C 89¢'C 00 £v8°0 818°0 0¢ 6T
LIT°0 011°0 00 61€°0 SHeE0 00 LLE9 ¥0T'9 01 9LS'C 09T'C 00 ¥65°0 115°0 00 806°0 8580 00 8C
611°0 SITo 00 6v€0 ¥8€°0 00 669'Y 961v 61 1€0°¢ YLL'T 0T 090 LTS0 0’1 Pr0'1 $96°0 00 LT
LT1°0 wro 00 0LE0 90t°0 00 08L°S 4449 %33 ws'e e 0¢ 9190 ss0 00 STl PITI 00 9t
LY1°0 €10 00 o 0€¥°0 00 6189 ¥Te9 00 L66'€ L19°¢ S0 8790 895°0 Sl 8961 S6T'1 0C ST
8381°0 SS1°0 00 88%°0 68%°0 00 SIE’6 L618 00 660°S w09t Sl 1290 8¥5°0 0¢ 8T LT9'1 0C ¥
0620 0TT0 Ss £95°0 8550 S L69°S1 L3T'¥1 01 98t°S L6SY Sl LS90 185°0 S0 LT ¥rso 08 €C
¥61°0 PLTO S0 005°0 805°0 0T 8¥L'8C 98t°8C oSl 819°¢ 19t 0T 0690 9790 S8 6£°0 S0€0 00 (44
0TT0 6381°0 S0 £8%°0 ¥6t°0 00 €LT6 0ST6 08 6LS'L 8979 S0 w9L0 19L°0 09t 8EY°0 LOE0 0¢ 1T
€170 ¥81°0 00 §sS°0 (4390} 00 799°6 ¥05°6 00 890°%1 908'C1 01 0TL0 LILO 0¥ 14940 SPE0 ¢4 0t
¥TT0 061°0 00 8590 6190 00 #0001 €15°01 00 T6eel €81°CL ST €1L°0 7690 00 8240 €€€°0 0'sT 61
0ST0 80CT°0 00 0€8°0 ¥9L°0 Se 9806 059°6 01 P91 ¥0S°1 00 €5L°0 1SL°0 ST 80%°0 €LTO 00 81
€670 €€T°0 00 690 10L°0 S'e 7086 96T°6 00 89%'1 we'l S0 86L°0 L18°0 S6 STFo 6870 0T L1
9Te0 w970 00 $99°0 £€59°0 00 ovL'¥1 00€¥1 00 349 vor'1 00 868°0 $96°0 0’6 (U] 01€°0 0 91
€9¢€°0 8870 01 98L°0 01,0 00 $09'0T 08L°0T 0T 198°1 0€6'T 0y 1860 SYINt Y [4944 €2E°0 SL ST
w0 LYE0 0¢ 0S0'T L88°0 0¢ 6S1'8C 168°9C 00 (475 0T8'1 S91 €58°0 9LLO 0¢ (2340 66T°0 0s 4
¥6£°0 8€0 00 PeeT L10'T S's TI8°0¢ 0€1°0€ 00 8¢€8°0 TELo S0 S¥S0 1870 0 LEV'O 60€°0 00 €1
€LS0 9Tr'0 S0 L80°T 6’0 S8 0TS'81 7€6'81 00 9880 0SL0 sl 65’0 0050 Se Ly¥'0 12€0 00 4!
080 €250 Sel 8¢0'T 988°0 00 SSS'ET ¥98°CT 00 976°0 1280 0’6 €LS0 S0 00 SLY0 0S€°0 0s 11
€670 PrT0 00 00€'T 70°1 01 £¥8°6C ¥86'1€ 00 0S80 9LLO 01 $65°0 ¥rso S0 89%°0 £€€°0 0°Sl o1
1LE0 L8TO 00 12671 L0T'1 00 POT'¥1 LOT'ST 00 9180 6SL°0 00 €19°0 ¥SS°0 00 4941 60€°0 00 6
4840 P€E0 0C 9L0°C Lyt'1 00 8€L°6 99L°6 00 7€8°0 1180 00 999°0 1€9°0 S6C 69t°0 81¢€°0 00 8
66¥°0 16€°0 0 1vL'C €591 00 €96°11 PT8°11 00 LL6O 9260 Se S€9°0 €LS°0 4 £6¥°0 LTE0 00 L
S1€0 ¥6T°0 0¢ 60€°¢ $S0°C 00 1€6°CI 8LL'TI 01 819°0 8550 011 ¥$9°0 0090 0§ 12570 IreE0 00 9
6v€0 91€°0 ST LSY'S 8L6T 00 Tl 1€8°01 00 TLS0 080 00 7990 1790 ST LESO 19€°0 S0 S
€20 01€°0 S0 18 065t 00 08t°6 (25 4 00 €LS°0 €050 00 £€89°0 SL90 00 €560 L9€°0 S0 14
81¢°0 LTE0 00 0286 ¥859 00 €08 0LE'L 00 LSO ¥05°0 00 €€L°0 81L°0 Y 69570 08¢0 Ss €
S1¥°0 €6£°0 00 EIETTI LOL'8 00 Wiy 116°¢ 00 7850 SIS0 0y LYL'0 STLO 0l L09°0 8T¥0 09 4
119°0 ¥6t°0 00 €60°S1 LT9€l 00 0€9°C wy'e 00 0850 0050 S0 9LLO ¥9L°0 S6 €L9°0 Y150 Sor1 !
BMEBSOUIN BMESOUIYO]  UOTEIS BMEBSOUIN BMEBSOUIYO]  UOTEIS BMEBSOUIN BMEBSOUIYO]  UOTEIS BMEBSOUIN BMEBSOUIYD]  UOHEIS BMEBSOUIN BMEBSOUIYD]  UOHE)S BMESOUIN  BMESOUI[D]  UODEIS g
-o1n31ys -oIn3ys “J09)0W -oIn31ys -oIn3ys "109)oW -oIn31ys -oIn3ys "109)oW -oIn31ys -oIn3ys "109)oW -oIn3ys -21n31ys "109)oW -oIn3ys -o1n31ys “109)oW
M TR MO T B EEREYS MG TR MO T BNy HEEREYS MG TR MO T BNy HEREYS MG TR MO T BNy HEEEYS MG TR MG T BN HEEREYS MG TR MG T BN #EEEY H
Jjoun uoneydroard Jjouns uoneydroard Jjouns uopendroard Jjouni uoneydroaid Jjoun uoneydroard Jjoun uoneydroard
W e Ui e W e U e Y e Y e
aunf [ 9 ReN H S mdy v YN [ € Arenige [ T Arenuef [ |

(r yun 7ty )

(600¢ dunf - Axenuef) [ 9 ~ [ T =5 600T

(ponunuo)) MAf ¥e Jounr pue uonendroard Areq

(RCC) EHYH QP SrED ] H Oy eI T o1l

|Bulletin of FFPRI, Vol.13, No.4, 2014



ABE, T. et al.

216

youns jo wwp SusSIN R i, T ML X
“PIZIDI[EI! S13M IEP SUISSIW JO son[eA pajewysy  CHI G & — LU MY, “RIEEOYHE %

S96'LYy 6SY'EY STl 0907001 10066 S9¢€l YLL'YS L8L'LY 0°LIT 67S°€ 09°1 S8¢ 796°01 9SL9 S19 890°9% 11T°6¢ 0681 HMS
865°0 910 S91 9ST'1 6111 ST LST0 $80°0 00 6T’ 1 060°1 00 §3
sso re0 9 65S6°1 1€0°C 00 S6S°1 0SS'T 00 660°0 0v0°0 00 L81°0 860°0 00 wo'l w691 00 0€
SLSO 89¢°0 00 PEI'T £6€°C 00 SSeT 8S¢T 00 810 1600 00 0620 LY1°0 00 1S6'C S08°'C 00 6T
0650 6LE0 0 18%°C 9LS'T ss Sev’e L90Y S0 cIco ¥80°0 x4l £7E0 L9T°0 09 €887 0ILY Se 8C
$65°0 £8€°0 0¢ 9L6'1 0L6'T 0¥ L6S'8 9€9°6 0TI LLOO LT00 00 80CT°0 $01°0 0t 618°C 8LET 41 LT
6650 °w6¢€°0 Sl LL8'T w9l S0 98¢°1 811 %4 911°0 S¥0°0 ST 181°0 $60°0 00 808°¢ 666°¢ [ 9t
L19°0 00 00 L89°1 16€°1 00 0LS0 965°0 00 ¥80°0 9€0°0 00 €€T0 (\raN(] S0 016C S6L'1 0ve ¥4
€59°0 115 40] 4 68L°1 L8Y'T 00 LTLO 12L°0 00 001°0 1¥0°0 ST 6£€°0 ¥91°0 Sy 6890 SLSO 00 ¥
9L9°0 69t°0 ST €161 0St'1 0¢ S8L°0 €780 SS 6900 §20°0 00 Clga] 621°0 0y 7960 8L°0 00 €C
8TL°0 TS0 Ss 8661 8S¢E'1 00 £€6°0 856°0 00 1L0°0 §20°0 00 £€T0 ¥Tro 00 861 °060°1 S'L (44
£08°0 ¥79°0 Sl S96°1 LSL'T ST 6€T°T 8260 Ss 1L0°0 ¥20°0 00 S06°0 3340 SII el 8LT'T 0T 1T
0r80 ¥S9°0 4 6Tr'e 161°C 4 088°0 0SS0 0TI €L0°0 $20°0 00 1LT0 wi'o S6 60L°C VLT 00 0t
1060 TIL0 0¢ 06T'€ 810°¢ 94 w0 11€°0 S0 080°0 1€0°0 00 681°0 801°0 4 €T€9 919°¢ §9¢ 61
0260 YELO 001 ¥STS 78y 0¢ €250 11%°0 0¢ ¥80°0 €00 00 SLT'0 860°0 00 ad €Tr0 S0 81
L66°0 008°0 00 orr'6 81¢€°6 0y 0TS0 0T¥r'o 00 L60°0 9700 00 8LT0 Y10 09 10L°0 LTLO 00 L1
€80°1 S68°0 S0 L9T°€T 78071 SS1 6590 SIS0 00 011°0 1500 ST wi'o 6800 00 9L8'T 99L'1 4 91
60T'1 SE0'T 0¢ 689°T1 9811 SS1 ¥16°0 0¥9°0 0§ 2010 1700 01 0LT°0 660°0 00 1e5°€ LIS'T 0'8¢ ST
Il 181°1 08 SLTTT €9°C1 SLE 8€6°0 Lo S0 €01°0 S¥0°0 00 000 911°0 00 €Tl 908°0 01 4
TIL'T ory'1 00 1€9°0 6¥S°0 0¢ €6S°1 061°1 Se LTT°0 LS00 0T 9sT0 SS1'0 0¢ 060'T 095°0 Y4 €1
¥T6'1 €6v'l 4 8890 0090 S0 1S8°C ¥09°C 00 LOT°0 LY0°0 00 w10 £Cro 00 8381°0 SET’0 00 4!
0191 £8¢°1 00 €80 SIL0 ST 9IL8 96€°L 0'¢e LTT°0 190°0 00 10T°0 €ro 00 60€°0 000 00 1
S00°C 0SL'T 00 8160 w6L0 0¢ £8¢71 LT0'T 06 €To 811°0 0y LTTO 0S1°0 00 8€T'1 9r9°0 0'€T o1
099°C 0Ty’ 07C SL60 €L8°0 00 £98°8 L9S9 $8¢ LETO 990°0 0y 65T0 €LT0 00 9S1°0 901°0 00 6
wr'e 98¢°¢ 00 80°1 6L6°0 00 99¢°1 9TL0 Sve 9¢1°0 TLO0 00 w60 961°0 00 St¥'0 LSTO Sel 8
001" 069°S 09 Tl IST1 00 €210 S¥0°0 0l L61°0 960°0 09 6£€°0 12C0 00 0600 L90°0 0§ L
€€9'8 810°6 0l TSl L9E'T 00 8€1°0 500 00 9110 090°0 S0 63¢°0 65T0 00 L300 TLO0 00 9
0ST'T 0S6°0 Syl 988°1 0091 0¢ L8170 SLOO 0¢ 1710 0L0°0 Sl 9LY'0 LEEO 00 $60°0 6L0°0 00 S
$60°1 €L6°0 00 €€TT 8¥6'1 0l 0LT°0 8L0°0 0l 1o §s0°0 S0 S09°0 SEV0 00 001°0 980°0 00 14
¥9T'1 PST'1 00 6LL'T ¥8L'T S0 a4l €20 Sl 601°0 €500 00 ST8°0 €LS°0 00 SUN) ¥60°0 00 €
Il 19¢°1 00 9IL8'E ey ST 6£5°0 wTo S6l 1o €900 00 SITT YLLO S6 SI1ro €01°0 00 4
6691 8L9'T 00 PES’S 06T°S x4 L3800 €€0°0 00 810 SLO0 00 6260 99L°0 S0 6210 011°0 01 I
BMBSOUIN  BAESOUIYO]  UONEIS BMBSOUIN  BAESOUIYO]  UOLElS BMBSOUIN  BAMESOUIYO]  UOLIE}S BMBSOUIN  BAMESOUIYD]  UOLE)S BMBSOUIN  eMESOUIYD]  UONE)S EMESOUIN  BMESOUID]  UODEIS g
-o1n31ys -oIn3ys 109)oW -oIn31ys -oIn3ys 109)oW -oIn31ys -oIn3ys 109)W -oIn31ys -oIn3ys 109)oW -oIn3ys -o1n31ys 109)oW -oIn3ys -21n31ys 100)oW

M TR M T BNy HEREYS MG TR MO T BNy HEEREYS MG TR MO T BN HEREYS MG TR MG T BN HEEREYS MG TR MG T BN HEEREYS M TR MG T B #rEEEY H

Jjouns uoneydroard Jjouns uoneydioard Jjouns uopendroard Jjouni uoneydroard Jjoun uoneydroard Jjoun uoneydroard
W e W UG U o U e Y e Y e
RQULRI [ I DQWOAON [ 1T 190100 [ 01 pquaydes [ 6 sndny [ g Anf L
(o yrun 7o) g ) (600 ‘12quuada( - AIn[) | TT ~ [ L =5 600T

(ponunuo)) MA[ ¥e Jounr pue uonendroard Areq
(RCC) BHYH QP S Bl H OMrgiEaTIY T 2198l

ORIRICS 8 13 %4 5, 2014]

oy
o

i

ARBAR



217

Report of hydrological observations at Jozankei Experimental Watershed (January 2008 through December 2012)
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Report of hydrological observations at Jozankei Experimental Watershed (January 2008 through December 2012)
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Report of hydrological observations at Jozankei Experimental Watershed (January 2008 through December 2012)
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Report of hydrological observations at Jozankei Experimental
Watershed (January 2008 through December 2012)

Toshio ABE"", Katsumi YAMANOI?, Yasuko MIZOGUCHI” and Kenzo KITAMURA®

Abstract

Stream runoff in two small adjacent basins and precipitation have been surveyed since 1987, as part of research
on forest hydrology in a cold, snowy region. The study site was at Jozankei Experimental Watershed (JEW) in a
national forest near Sapporo, Japan. Full-year data were available from 1991 to 2007, and observation data from this
period have been published. This report describes daily data of runoff and precipitation for the five years from 2008
through 2012. Major events in this period were as follows. Pressure water-level gauges were installed in addition to
gauging weirs in June 2008, so that water-level could be observed with two gauge types. A snow scale was established
in November 2010 and an ultrasonic snow depth meter was installed in October 2011 at the meteorological station. A
rain and snow gauge with an electric heater was replaced by an overflow-type rain and snow gauge with a wind shield
in October 2012. Fallen trees have occurred frequently in recent years, so we are concerned whether some troubles
arise in our observation.

Key words : Jozankei Experimental Watershed, cold snowy region, mixed forest of coniferous and broadleaf trees,
precipitation, runoff
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Time-series data of the growth and yield experimental sites surveyed in FY2006-2010 (Growth and Yield Experiment Report No.25)
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Time-series data of the growth and yield experimental sites surveyed in FY2006-2010 (Growth and Yield Experiment Report No.25)
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Time-series data of the growth and yield experimental sites surveyed in FY2006-2010 (Growth and Yield Experiment Report No.25)
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Time-series data of the growth and yield experimental sites
surveyed in FY2006-2010 (Growth and Yield Experiment Report No.25)

Kazuo HOSODA"", Toshiro IEHARA”, Gen TAKAO", Tomohiro NISHIZONO",
Tomoaki TAKAHASHI”, Satoshi ISHIBASHI”, Masayoshi TAKAHASHI", Naoyuki FURUYA?,
Eiji KODANIY, Kunihiro TANAKA®, Yasumasa HIRATA®, Yasushi MITSUDA”,
Fumiaki KITAHARA®, Hiroshi KONDO?, Hideki SAITO" and Makoto SANO"

Abstract

More than 180 permanent experimental sites in national forests all over Japan are managed for growth and yield study by
FFPRI and Regional Forest Offices and have been surveyed at intervals of approximately 5—10 years. This article reports the
time-series growth data of 74 plots at 41 sites, including Cryptomeria japonica, Chamaecyparis obtusa, Larix kaempferi, and
Abies sachalinensis planted forests, for which the most recent survey was conducted between FY2006 and FY2010. To obtain
precise growth data, each plot was surveyed in detail: every individual tree was identified by a unique number, and its condition
(damaged, thinned, or dead) was recorded; the breast height was permanently marked with paint for measurement of the diameter
at the same position; and the heights of all individuals were measured using a hypsometer. Moderate qualitative thinning has
been performed in most plots, but some sites have plots with different planting densities or with different thinning intensities
including an unthinned plot. Time-series growth data of these plots were used to construct and verify yield tables, to analyze
thinning effects and growth characteristics of old-aged stands, and to adjust the parameters of system yield tables. Amid growing
concerns regarding global warming, these data are increasingly used to evaluate carbon storage by planted forests and to adjust
the parameters of process-based growth models.

Key words : growth and yield experimental site, permanent plot, planted forest, stand growth, national forest
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2. B H &%
RYHIFYR
1. Distenia gracilis gracilis (Blessig, 1872)
RYAIFY
13, 15. VIL 1996, HM; 12, 1. VIIL. 1996, HM; 1312, 19. VIL
2000, KM; 19, 13. VIL. 2001, KM.

Disteniidae

AIFU LU

JaFy A IF iR

1. Aegosoma sinicum sinicum White, 1853

T ANHIFY

14, 31. VIL 1990, KM; 13, 12. VIIL 1990, KM; 19, 16. VIIL
1995, HM; 18, 13. VIIL 1996, HM; 13, 28. VII. 1995, 15|
TBUE 5 19, 20. VIL 2004, KM; 14, 21. VIL 2005, KM; 19, 13.
VIIL. 2003, KM.

Cerambycidae

Prioninae

2. Prionus insularis insularis Motschulsky, 1857
JaFyHIF

19, 12. VIL 1960, Enda; 13, 3. VIL 1968, Nobuo Enda; 14,
1. VIL 1995, FEE#E A 5 18, 14. VIL 1995, £1) 1Bk 5 19,
18. VIL 2000, KM; 13, 19. VIL. 2002, KM; 1, 24. VII. 2003,
KM; 19, 16. VIL 2004, KM.

3. Prionus sejunctus Hayashi, 1959

—t/aFvhIFy

1419, 6. VIIL. 1990, KM; 14, 11. VIII. 1990, KM; 19, 13.
VIIL. 1990, KM; 1419, 11. VIIL. 1995, HM; 1J, 16. VIIL
2000, KM.

4. Psephactus remiger remiger Harold, 1879

XK AIFY

1319, 27. VIL 1995, HM; 12, 13. VIL 2002, KM; 12, 24. VII.
2002, KM; 13, 12. VII. 2006, KM; 243, 18. IX. 2003, KM;
12, 13. VIIL 2003, KM; 13, 31. VIL 2003, KM; 243, 16. VII.
2004, KM; 243, 29. VIL 2004, KM; 1, 27. VIIL 2004, KM.

A=V RS Niiv

1. Spondylis buprestoides (Linnaeus, 1758)

suaiIF

13, 18. (AAHBH) 1961, N. Enda; 19, 18. IX. 1961, N. Enda;
14, VL. 1990, KM; 19, 13. VIL 1995, HM; 1, 20. IX. 1995,
HM; 1J, 29. XI1. 2000, KM; 1J&, 24. VIII. 2001, KM; 1J,
20. IX. 2001, KM; 19, 26. IX. 2001, KM; 1, 15. VIL. 2003,
KM; 13, 18. IX. 2003, KM; 19, 28. VIIL. 2003, KM; 12, 3.
X. 2003, KM; 13292, 2. VIL 2004, KM; 353229, 16. VIL.
2004, KM; 243, 16. VIIL. 2004, KM; 43319, 17. IX. 2004,
KM; 1312, 30. IX. 2004, KM; 13, 15. X. 2004, KM.

Spondylidinae

2. Arhopalus coreanus (Sharp, 1905)

YEAIFY

1319, 4. IX. 1961, Nobuo Enda; 19, 8. IX. 1961, Nobuo
Enda; 19, 4. VIIL. 1990, KM; 19, 13. VII. 1995, HM; 14, 20.
IX. 1995, HM.

3. Cephalallus unicolor (Gahan, 1906)
VY LF I RN IFY
19, 6.I1X. 1995, HM; 22 @, 11. VIL 2000, KM.

4. Asemum striatum (Linnaeus, 1758)
ANV I T2 IFY
13, 12, 1V. 1962, FREHE A .

Lepturinae /N7 4 2 F V) dfif}

1. Rhagium femorale N. Ohbayashi, 1994
Ry RZntAanrtinIiF)
lex., 7. V. 2007, KM.

2. Stenocorus (Eotoxotus) caeruleipennis (Bates, 1873)
TR2ATIVINFHIFY
1%,29.V.2003, KM.

3. Toxotinus reinii (Heyden, 1879)

EEZUNFAHIFY

19, 28. V. 1956, Y. Kato; 1, 18. V. 2000, KM; 12, 25. V.
2000, KM; 19, 21. V. 2003, KM; 18, 26. V. 2003, KM; 13, 18.
V. 2007, KM.

4. Gaurotes (Paragaurotes) doris (Bates, 1884)
AT AN TIIFY
13, 12.1V. 1962, FFEEE R ; 19, 17. VL 1996, HM.

5. Lemula decipiens Bates, 1884
FNKZUENLINTAIFY
lex, 17. VL. 1996, HM; 129, 28. IV. 2003, KM.

6. Dinoptera (Dinoptera) minuta (Gebler, 1832)

v FIVUNFHIEY

13, 8. V. 1996, HM; 19, 20. V. 1996, HM; 13399, 17. V.
2004, KM; 13299, 11. V. 2005, KM; 13, 22. IV. 2005, KM.

7. Pidonia (Pidonia) grallatrix (Bates, 1884)
FAEANFHIFY

19, 16. V. 1967, Nobuo Enda; 243, 21. V. 1968, Nobuo Enda;
18, 25. V. 1968, FREEE AT ; 19, 31. V. 1995, HM; 13 28.
VI 1995, HM; 13299, 6. VI. 2003, KM; 383322, 26. VL.
2003, KM; 13299, 17. V. 2004, KM; 1319, 31. V. 2004, KM;
13299, 17. V1. 2004, KM.
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8. Pidonia (Omphalodera) puziloi (Solsky, 1873)
TRFECEANFHIFY
19, 17. VL. 1995, HM.

9. Pidonia (Cryptopidonia) simillima Ohbayashi et Hayashi,
1960

ZEITEVEANFTAIFY

19, 17. VL. 1996, HM.

10. Pidonia (Cryptopidonia) amentata amentata (Bates, 1884)
LA RANFHIFY

19, 21. IV. 1968, Nobuo Enda; 19, 1968, Nobuo Enda; 19,
10. V. 2000, KM; 1, 12. V. 2000, KM; 38329 %, 2. V. 2001,
KM; 1812, 4. V. 2001, KM; 12, 6. V. 2003 KM.

11. Anastrangalia scotodes scotodes (Bates, 1873)

VX INFHIFY

28319, 1968, Nobuo Enda; 12, 21. V. 1990, KM; 14, 17. V.
1995, HM; 192, 31. V. 1995, HM; 12, 28. V. 2003, KM; 12, 19.
VI. 2003, KM; 13192, 26. VI. 2003, KM; 1319, 31. V. 2004, KM.

12. Stictoleptura (Aredolpona) succedanea (Lewis, 1879)
THNFHIFY

1%, 16. VII. 1963, Nobuo Enda; 1319, 11. VIIL 1995, HM; 1312,
16. VII. 1997, Satoshi Shimano; 1, 7. VIL 1999, Yoshikatu
Mizutani; 13, 11. VIL 2000, KM; 18, 12. VII. 2000, KM; 12, 19.
VIL 2000, KM; 13, 27. VIL 2000, KM; 13, 18. VII. 2003, KM;
299, 31. VIL 2003, KM; 13, 13. VIIL 2003, KM; 13, 16. VIL
2004, KM; 19, 23. VIL 2004, KM; 333392, 29. VIL 2004, KM.

13. Paranaspia anaspidoides (Bates, 1873)
NN AHIFY
1419, 28. VI. 1995, HM.

14. Leptura modicenotata Pic, 1901

wZanthIF

13, 1968, Nobuo Enda; 19, 25. V. 1968, H#448H ; 1812,
31. V. 1995, HM; 12, 24. V. 2000, KM; 19, 30. V. 2002, KM;
19, 6. VI. 2003, KM; 1§, 26. VL 2003, KM; 19, 31. V. 2004,
KM; 19, 17. VL. 2004, KM; 13, 16. V. 2008, KM.

15. Leptura dimorpha Bates, 1873
L7 hranNth3IFY
19,21.V. 1990, KM; 1812, 17. V. 1995, HM.

16. Leptura ochraceofasciata ochraceofasciata (Motschulsky,
1861)

AVRAINFHIF .

12, 23. VI. 1964, Nobuo Enda; 12, 2. VIL 1990, KM; 1312, 28. VI.
1995, HM; 12, 29. VI. 1995, £ I ; 12, 27. VI. 2001, KM; 19,
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9. VI. 2002, KM; 1312, 26. VI. 2003, KM; 583692, 15. VII. 2003,
KM; 19, 31. VIL 2003, KM; 19, 13. VIIL 2003, KM; 12, 15. VIL 2003,
KM; 13, 17. VI. 2004, KM; 333299, 2. VIL. 2004, KM; 28312, 16.
VIL 2004, KM; 1319, 5. VIL 2005, KM; 19, 26. VI. 2007, KM.

17. Macroleptura regalis (Bates, 1884)
AFIVAINFHIFY

19, 1. VIIL 1995, HM; 633, 29. VI. 1999, Tamotsu Kushida;
19, 29. VI. 1999, Katsuhiro Tabata; 19, 20. VIL. 2000, KM;
19, 22. VIIL 2005, KM; 12, 25. VIIL. 2008, KM.

18. Parastrangalis nymphula (Bates, 1884)
ZYITRIYNFTAHIFY

19, 16 V. 1967, Nobuo Enda; 1319, 1968, Nobuo Enda; 15,
18 V. 1990, KM; 17 V. 1995, HM; 14, 31 V. 1995, HM.

19. Idiostrangalia contracta (Bates, 1884)
SVERYNTAIFY

14, 15. V1. 1995, HM; 19, 28. V1. 1995, KM; 1d, 15. VIL.
2003, KM; 12, 31. V. 2004, KM; 1J, 17. V1. 2004, KM.

712 dif

1. Neocerambyx raddei (Blessig, 1872)

Y AIFY

1819, 25. VIL 1972, 45756 ; 19, 13. VIIL 1996, HM; 13,
15. VIIL 2003, KM.

Cerambycinae

2. Aeolesthes (Pseudaeolesthes) chrysothrix chrysothrix (Bates,
1873)

FYHATIVTAIFY

14, 6. 1X. 1995, HM; 13, 9. VI. 2002, KM; 13, 2. VII. 2004,
KM; 243, 16. VIL 2004, KM; 19, 16. VIIL. 2004, KM.

3. Xystrocera globosa (Olivier, 1795)
THATYHIFY
18, 27. VL. 2001, KM; 2383369 9, 13~26. VL. 2001, KM.

4. Allotraeus (Allotraeus) sphaerioninus Bates, 1877
[ = v SR
1d, 15. VL. 1995, HM; 19, 16 .V. 1997, Nobuo Enda.

5. Stenygrinum quadrinotatum Bates, 1873
YRYHIFY
12, 26. VL. 1947, Y. Kato.

6. Stenodryas clavigera clavigera Bates, 1873
TAALAHIFY

19,V. 1982, HM; 12, 2. VL. 2001, KM; 13, 26. VI. 2003, KM;
14, 27. V1. 2003, KM.
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7. Ceresium sinicum White, 1855
TYA bk AHIF)
19, 3. VIL 1996, HM.

8. Stenhomalus cleroides Bates, 1873
Y AT ARZHHIFY
19, 27.V. 1968, Nobuo Enda.

9. Glaphyra (Glaphyra) gracilis (Hayashi, 1949)
FReTFHaANTHIFY
1312, 6. V. 1982, HM.

10. Glaphyra (Glaphyra) kojimai (Matsushita, 1939)
AVILSFHANKAIFY
1419, 6 V. 1982, HM.

11. Dere thoracica White, 1855

REVHIFY

13, 16. V. 1967, Nobuo Enda; 19, 21. IV. 1968, Nobuo Enda;
1412, 16 V. 1967, Nobuo Enda; 1, 25. V. 2001, KM; 1, 6.
VI. 2003, KM.

12. Rosalia (Rosalia) batesi Harold, 1877

JWURTHIFY

243, 1. VIIL 1996, HM; 14, 28. VIIL 2000, KM; 19, 5. VIL
2001, KM; 13, 11. VIL 2001, HM; 12, 12. VIL. 2001, KM; 19,
13. VIL 2001, KM; 18, 2. VII. 2004, KM; 13, 16. VIL 2004,
KM; 1, 23. VIL 2004, KM; 19, 11. VIL. 2005, KM.

13. Chloridolum (Leontium) viride (Thomson, 1864)
SRUAIFY

13392, 26. V. 1968, £ 54 & A ; 19, 1968, Nobuo Enda;
1419, 6. V. 1982, HM.

14. Schwarzerium quadricollis (Bates, 1884)
TAIIFY
299, 13. VIL 2005, KM.

15. Purpuricenus (Sternoplistes) spectabilis Motschulsky, 1857
ANY A= IFY

13, 1967, Nobuo Enda; 19, 18. V. 1990, KM; 12, 18. V. 2001,
KM; 1%, 21. V. 2003, KM; 12, V. 2005, KM; 12, 30.V. 2006,
KM.

16. Purpuricenus (Sternoplistes) temminckii (Guérin-Méneville,
1844)

NZAIFY

19, 23. V. 1998, K. Sayama; 19, 8. V. 2001, KM; 1, 19. VI
2001, KM; 12, 28. V. 2002, KM.

17. Callidiellum rufipenne (Motschulsky, 1860)
ERARAFHIFY

243, 19. 1V. 1954, Y. Kato; 433299, 4. IV. 2002, KM;
1419, 11. 1V. 2002, KM.

18. Semanotus japonicus (Lacordaire, 1869)

AFHIFY

19, 21. IV. 1968, Nobuo Enda; 19, 13. IV. 2001, Y. Mizutani;
19,5. VL. 2007, KM GGEMREGETS) 519, 17.1V. 2008, HN.

19. Poecilium maaki viarius Danilevsky, 1988
THhHAFTIFY
13, 17.1V. 2002, KM.

20. Phymatodes (Phymatodes) testaceus (Linnaeus, 1758)
FyAaRVEITZHIFY
248319, 11. VI. 2010, Mitsuaki Shimazu.

21. Xylotrechus (Xyloclytus) chinensis kurosawai (Fujita, 2010)
cSTHIFY
19, 13. V1. 1967, Nobuo Enda.

22. Xylotrechus (Xylotrechus) rufilius rufilius Bates, 1884
JETHETAIFY
19, 2. VIL 2004, KM.

23. Xylotrechus (Xylotrechus) emaciatus Bates, 1884

AV IAIFY

13, 13. VIL 1990, KM; 13, 27. VIL 1995, HM; 1%, 3. VIL. 1996,
HM; 1, 19. VIL 2000, KM; 12, 30. VIL 2000, KM; 12, 12. VIL.
2001, KM; 13, 12. IX. 2001, KM; 13, 3. IX. 2002, KM; 38319,
15. VIL. 2003, KM; 1319, 13. VIIL 2003, KM; 23312, 28. VIIL
2003, KM; 23319, 18. IX. 2003, FREEE ARIH ; 89312, 2. VIL
2004, KM; 483 599, 16. VIL 2004, KM; 13, 23. VII. 2004,
KM; 333292, 29. VIL 2004, KM; 12, 27. VIIL 2004, KM.

24. Xylotrechus (Xylotrechus) pyrrhoderus pyrrhoderus Bates,
1873

TEYRTHIFY

1J, 5. X. 1995, HM; 12, 20. IX. 1995, HM; 1812, 26. V1. 2003,
KM; 243, 13. VIIL 2003, KM; 12, 17. VI. 2004, KM; 12, 2.
VIL 2004, KM; 19, 16. VIIL 2004, KM; 12, 30. IX. 2004, KM.

25. Xylotrechus (Xylotrechus) cuneipennis (Kraatz, 1879)
TAA BT HIFY

13, 17. VL. 1996, HM; 12, 15. VIL. 1996, HM; 1J, 31. V.
2004, KM; 28342 %, 2. VIL. 2004, KM; 1J, 29. VIIL. 2004,
KM; 243, 16. VIIL 2004, KM; 12, 17. IX. 2004, KM.
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26. Cyrtoclytus caproides caproides (Bates, 1873)
FAVEFIHIFY
13, 12. VIL 1990, Nobuo Enda; 12, 31. V. 1995, HM.

27. Clytus auripilis Bates, 1884

FUrbIHhIFY

643492, 21. IV. 1968, Nobuo Enda; 24, 22. IV. 2004, em.,
KM; 13, 13. V. 2004, em., KM; 12, 15. V. 2004, em., KM;
299 29. IV. 2005, em., KM; 65319, IV. 2005, em., KM;
383692, V. 2005, em., KM; 1319, 8. V. 2008, HN.

28. Chlorophorus japonicus (Chevrolat, 1863)

IV FIHIFY

19, 4. VL. 1956, Y. Kato 1%, 15. VIL. 1996, HM; 19, 31. V.
2004, KM; 13, 17. VI 2004, KM; 1319, 2. VIL 2004, KM.

29. Rhaphuma xenisca (Bates, 1884)
RY I AHIFY
1J3,22. V1. 1961, N. Enda; 12, 3. VIL. 1996, HM.

30. Rhaphuma diminuta diminuta (Bates, 1874)
(b 7= s I )
1%, 8. V. 1996, HM.

31.Grammographus notabilis notabilis (Pascoe, 1862)
FAOrIHIFY

19, 18. VL. 1949, T. Joraku; 23319, 20. V. 1968, Nobuo Enda;
19, 21. V. 1968, Nobuo Enda; 19, 13. VIL 1995, HM; 283,
15. VI. 2000, KM; 12, 6. VI. 2003, KM; 1J, 19. V1. 2003,
KM; 19, 31. V. 2004, KM; 19, V. 2005, em., KM; 19, 2. VIL
2004, KM.

32. Demonax transilis Bates, 1884

e oI FY

1812, 25. V. 1968, £R& & R ; 12, 31. V. 1995, HM; 1,
28. VL. 1995, HM; 19, 12. V. 2000, KM; 19, 25. V. 2000, KM;
19, 12. V. 2001, KM; 183, 11. VI. 2002, KM; 19, 24. V1. 2002,
KM; 192exs., 6. VL. 2003, KM; 14, 19. VI. 2003, KM; 13, 27.
VI. 2003, KM; 3exs., 26. VI. 2003, KM; 13 2exs., 15. VIL. 2003,
KM; 1812, 31. V. 2004, KM; 243, 17. V1. 2004, KM; 1312,
2. VIL 2004, KM; 12, 16. VI 2004, KM; 19, 5 VI 2005, KM.

33. Paraclytus excultus Bates, 1884

vabkohIfy

19, 16. V. 1967, Nobuo Enda; 19, 26. V. 1968, Nobuo Enda;
13, 26. V. 1968, Nobuo Enda; 12, 3. VIL 1996, HM.

34. Anaglyptus (Anaglyptus) niponensis Bates, 1884
FHUNT AT HIFY
1319, 26. V. 1968, Nobuo Enda; 283399, 21. XI. 1967, £k H
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AR 5 18, 31. V. 1995, HM; 19, 28. VI. 1995, HM; 12, 9. V. 2000,
KM; 14, 17. V. 2003, KM; 243, 6. VI. 2003, KM; 243, 19. VL.
2003, KM; 333299, 26. V1. 2003, KM; 1319, 15. VIL. 2003, KM;
19, 22. TV. 2004, KM; 233299, 17. V. 2004, KM; 383792, 31. V.
2004, KM; 833829, 17. VI. 2004, KM; 23319, 2.VIL 2004, KM;
12, 31. V. 2005, KM; 13, V. 2005, em., KM; 12, 28. V. 2007, KM.

35. Anaglyptus (Akajimatora) bellus bellus Matsumura et
Matsushita, 1933

TAHIX T HIFY

13, 1. IX. 1994, HM; 19, 20. IX. 2000, KM; 12, 6. X. 2000, KM;
299, 26. X. 2000, KM; 18, 4. X. 2002, KM; 13, 11. IX. 2003,
KM; 13, 6. IX. 2004, em., KM; 28312, 12~14. IX. 2004, KM;
12, 15.TX. 2004, em., KM; 13422, 17. IX. 2004, KM; 12, 18~19.
IX. 2004, em., KM; 12, 30. IX. 2004, KM; 13, 1. X. 2004, KM;
1319, 26. VIIL 2005, em., KM; 1312, 9. IX. 2005, em., KM.

7 b A IF VAR

1. Falsomesosella (Falsomesosella) gracilior (Bates, 1884)
uAedx I AhIFY

12, 15. VIL 1996, HM; 12, 28. V. 2002, KM; 1, 9. VL. 2002,
KM; 1d, 29. VI. 2002, KM.

Lamiinae

2. Mesosa (Mesosa) mediofasciata Breuning, 1942
IvRyyaAedx I hIFY

lex., 19. VIIL 1952, FEF AR ; 13, 19. XIL 1952, $#4E#H
R 5 1, 30.1X. 2004, KM.

3. Mesosa (Mesosa) japonica Bates, 1873
A< 773FY
1d, 15. VIL 1996, HM; 12, 16. TV. 2002, KM.

4. Mesosa (Perimesosa) hirsuta hirsuta Bates, 1884

AR IARTAIFY

12, 1. VIIL 1996, HM; 1312, 12. VIL 2000, KM; 12, 19. VIL
2000, KM; 19, 15. VIIL 2000, KM; 19, 10. VIL 2001, KM; 1, 8.
VIIL 2002, KM; 13, 20. VIL 2004, KM; 1, 30. VIL 2004, KM.

5. Mesosa (Aplocnemia) longipennis Bates, 1873
FAIRTHIFY

19, 27. VIL. 1995, HM; 14, 1. VIIL. 1996, HM; 19, 13. VIIIL.
2003, KM; 19, 2. VII. 2004, KM; 13, 16. VIIL. 2004, KM; 17,
29. VIII. 2004, KM.

6. Asaperda agapanthina Bates, 1873

F /a7 AIFY

19, 3. VIL 1996, HM; 13, 28. V1. 1995, HM; 14, 25. V. 2000,
KM; 13, 25. V. 2001, KM; lex., 20. V. 2003, KM; 19, 2. VII.
2003, KM; 1819, 6. VI. 2003, KM; lex., 15. V. 2005, KM.
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7. Asaperda rufipes Bates, 1873
FUALERFHIFY
13, 27. V. 1968, Nobuo Enda.

8. Microlera ptinoides Bates, 1873
Lo AhIFY
13812, 27. V. 1968, Nobuo Enda; 13, 8. VL. 2001, KM.

9. Sybra (Sybrodiboma) subfasciata subfasciata (Bates, 1884)
YUAEFEAIFY
12, 17. IX. 2004, KM.

10. Aulaconotus pachypezoides Thomson, 1864
RTIRAIFY
13, 15. VIIL. 2006, em., KM

11. Pterolophia (Pterolophia) angusta (Bates, 1873)
SIVEVYEAIFY
19,31.V.1995, HM; 1%, 5. X. 1995, HM.

12. Pterolophia (Pterolophia) zonata (Bates, 1873)

7 hvogehIFy

19, 24. VL. 1954, Y. Kato; 19, 4. VIL. 1964, Nobuo Enda; 19,
11. VI. 1990, KM; 19, 2. VIL 1990, KM; 12, 1990, KM; 12,
13. VIL. 1995, HM; 19, 30. VIIL. 2000, KM; 13, 27. VI. 2003,
KM; 19, 5. VIL. 2003, KM; 19, 15. VIL 2003, KM; 1319, 2.
VII. 2004, KM; 13222, 16. VIL. 2004, KM; 243392, 29. VIL
2004, KM; 13, 16. VIIL 2004, KM; 19, 27. VIIL. 2004, KM.

13. Pterolophia (Pterolophia) caudata caudata (Bates,1873)
rAVIOAETEAIFY

299, 27. V. 1968, Nobuo Enda; 19, 13. VIL 1990, KM; 19,
28. VL. 1995, HM; 1J, 16. VIIL 1995, HM; 1J, 16. VIL 1997,
Satoshi Shimano; 19, 27. VI. 2003, KM.

14. Pterolophia (Pterolophia) granulata (Motschulsky, 1866)
7 hEVHERIFY

12, 26. IV. 1955, Y. Kato; 1, 18. V. 2001, KM; 1819, 30. IV.
2003, KM; 14, 3. VI. 2003, KM; 12, 19. VI. 2003, KM; 13,
20. VIIL. 2004, KM.

15. Pterolophia (Ale) jugosa jugosa (Bates, 1873)
FhTvavehnIFy

1412, 15. VIL 1995, HM; 13, 15. 1X. 2001, KM; 19, 10. IX.
2004, KM; 19, IV. 2005, KM; 19, 27. 1I1. 2008, KM.

16. Pterolophia (Hylobrotus) annulata (Chevrolat, 1845)
JEVYEAIFY
1d,23~27. V. 2003, KM.

17. Niphona (Niphona) furcata (Bates, 1873)
NAALTYNZHIFY
19, 4. VI. 1996, HM; 13, 3. VIL 1996, HM; 13, 17. IV. 2002, KM.

18. Monochamus (Monochamus) alternatus endai Makihara,
2004

Y IRZTHIFY

18, 22. VI 1961, #% % & A B ; 13, 6. VIL 1963, Nobuo
Enda; 18, 30. VIL 1963, Nobuo Enda; 19, 11. VIIL. 1995, HM;
13292, 12~15. VI. 2000, KM; 1, 28. VI. 2000, KM; 12, 13.
VIIL 2003, KM; 19, 27. VIIL 2004, KM.

19. Monochamus (Monochamus) grandis Waterhouse, 1881

e HAIFY

43319, 12. VIL 1960, Nobuo Enda; 19, 14. VIL. 1960, Enda;
19, 24. VIII. 1960, Nobuo Enda; 1%, 25. VIIL. 1963, Nobuo
Enda; 13, 18~19. VII. 1996, em., HM; 13, 12. VII. 2001, KM;
19, 14.IX. 2001, KM; 13, 10. VIIL 2005, KM.

20. Monochamus (Monochamus) subfasciatus subfasciatus
(Bates, 1873)

EALSFAHIFY

18, 26. VIL 2000, KM; 18, 18. V. 2001, KM; 1319, 25. V.
2001, KM; 19, 10. VI. 2003, KM; 19, 14. VIL. 2003, KM; 19,
3. VIL 2004, KM.

21. Anoplophora malasiaca (Thomson, 1865)
dAXHTHNIFY

19, 24. VIIL 1960, Nobuo Enda; 19, 22. VI. 1961, F#EH A
B ; 18, 7. VIL 1961, Nobuo Enda; 19, 16. VIL. 1997, BIF#&
Z 313, 30. VL 2003, KM.

22. Acalolepta luxuriosa luxuriosa (Bates, 1873)
Y/ FHNIFY
12, 1. VIIL 1996, HM.

23. Acalolepta fraudatrix fraudatrix (Bates, 1873)

eay RAIFY

19, 13. VIL 1951, T. Ogawa; 18, 12. VIL. 1960, Enda; 233, 7.
VII. 1961, Nobuo Enda; 23, 12. VIL. 1961, Nobuo Enda; 13,
7. VIL 1962, £ 5 # AW ; 12, 30. VIL 1963, Nobuo Enda;
13, 12. V. 1964, FEEE TR 1819, 10. VIL 1971, $4E#
ARBH 5 19, VIIL 1990, KM; 299, 2. VIIL 1990, KM; 13, 12.
VIL. 1995, HM; 19, 10. VII. 2000, KM; 12, 16. VIL 2002, KM;
26. VI. 2003, KM; 19, 13. VIIL 2003, KM; 19, 29. VII. 2004,
KM; 24319, 5. VIL 2005, KM; 1419, 17. VIL 2005, KM.

24. Acalolepta kusamai Hayashi, 1969
FryA/oesreay FAIFY
18, 11. VIIL 1995, HM.
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25. Acalolepta sejuncta sejuncta (Bates, 1873)

—tkvuov RAIFY

19, 13. VIL. 1995, HM; 13, 27. VIL 1995, HM; 1, 24. VIIL.
2003, KM; 19, 2. VIL. 2004, KM; 1&, 16. VIL. 2004, KM; 1,
29. VII. 2004, KM.

26. Uraecha bimaculata bimaculata Thomson, 1864
YNZAHIFY

299, 15. VI. 1995, HM; 1, 15. VIL. 2003, KM; 13, 18. IX. 2003,
KM; 399, 29. VIL 2004, KM; 14, 27. VIIL 2004, KM; 1319, 6.
VIL 2006, KM; 292, 7. VIL 2006, KM; 1&, 23. VIL 2006, KM.

27. Psacothea hilaris hilaris (Pascoe, 1857)

FRYAHIFY

1J, 4. 1X. 1990, KM; 1%, 19. IX. 1995, HM; 18, 9. VIIL. 2000,
KM; 12, 14. IX. 2000, KM; 14, 23. X. 2001, KM; 12, 31. VIL
2003, KM; 19, 20. VIIL 2003, KM; 1J, 19. VIIL 2004, KM.

28. Xenicotela pardalina (Bates, 1884)
FyReTFFAHhIFY

lex., 3. VIL 1996, HM; lex 15. VIL. 1996, HM; 19, 15. VIL
2003, KM; 28319, 2. VIL 2004, KM; 13, 29. VII. 2004, KM.

29. Apriona japonica Thomson, 1878

TIHIFY

1419, 31. VIL. 1990, KM; 13, 26. VIL. 2000, KM; 12, 3. VIII.
2005, KM.

30. Batocera lineolata Chevrolat, 1852
VHAVAIFY
19,28.V.2002, KM; 13, 5. VIL. 2002, KM.

31. Rhodopina lewisii lewisii (Bates, 1873)
YIATaATe S hIF

19, 6. VIL 1995, £ I ; 15, 2. VIL 2004, KM; 28, 16.
VII. 2004, KM.

32. Rhopaloscelis unifasciatus Blessig, 1873
LR AET I AIFY
lex., 3. VIL 1996, HM; 1J, 24 .V. 2000, KM.

33. Rhopaloselis maculatus Bates, 1877
TREVTITHIFY

lex., 6. IX. 1995, HM; 1419, VI. 2007, em., KM.
34. Arhopaloscelis bifasciatus (Kraatz, 1879)
TRFET I HIFY

1d, V1. 2007, em., KM.

35. Graphidessa venata venata Bates, 1884
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JE/AEVHEAIFY
lex., 17. VL. 1996, HM.

36. Mimectatina divaricata divaricata (Bates, 1884)
PR
lex., 17. V. 1995, HM; 19, 5. VL. 2003, KM.

37. Pogonocherus seminiveus Bates, 1873
2YOHIFY
lex., 5.IV. 2012, KM.

38. Acanthocinus orientalis Ohbayashi, 1939
T HEET FAIFY
13, 8. VIL. 1968, Nobuo Enda; 12, 9. VIL 1968, Nobuo Enda.

39. Leiopus stillatus (Bates, 1884)
dRXIEETAIFY

1d, 22. VL. 1961, N. Enda; 1d, 25. VL. 1963, Nobuo Enda;
28319, 11. VIL. 1963, Nobuo Enda; 19, 15. VII. 1963, Nobuo
Enda; 13, 20. VII. 1963, Nobuo Enda.

40. Exocentrus testudineus Matsushita, 1931
FwavEVTTHIFY
lex., 15. V1. 1995, HM.

41. Exocentrus galloisi Matsushita, 1933
Au7rvhIFy
18, 6. VIL 2006, KM.

42. Exocentrus lineatus Bates, 1873
T REVRIWVITVAIFY
13, 11. VIIL. 1990, KM; lex., 13. VII. 1995, HM; lex, 15. VII. 1996, HM.

43. Exocentrus guttulatus Bates, 1873
VIACART TV AIFY
lex., 16. VI. 1996, em., HM.

44. Saperda tetrastigma Bates, 1879
LXEVYYRYAIFY
19, 2. VIL. 2004, KM;

45. Eutetrapha ocelota (Bates, 1873)

YYAXIFY

19, 28. V. 1950, N. Gokan; lex., VL. 1990, KM; 299, 13. VII.
2001, KM; 18, 27. VIL 2001, KM; 19, 27. VI. 2003, KM; 19,
31.V.2004, KM; 12, 19. VI. 2004, KM.

46. Pareutetrapha eximia (Bates, 1884)
T7FIavYRIAIFY
14, 2. VIL 2004, KM.
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47. Cagosima sanguinolenta Thomson, 1864
NS FTIFY
12, 27. V. 1959, S. Nagai.

48. Paraglenea fortunei (Saunders, 1853)

7I—H3IFY

13, 16. VIL 1997, KA 515 5 13, 24. V. 2000, KM; 1, 25. V.
2000, KM; 12, 6. VI. 2000, KM; 299, 7. VL. 2000, KM; 12,
11. VI. 2001, KM; 19, 26. VI. 2001, KM; 1319, 27. VL. 2001,
KM; 14, 10. VIL 2001, KM; 12, 24. V1. 2002, KM; 17, 31. VILI.
2003, KM; 243, 2. VIL. 2004, KM; 12, 29. VIIL. 2004, KM.

49. Praolia citrinipes citrinipes Bates, 1884
A AV AIFY

lex., 15. VIL. 1996, HM; lex., 6. VI. 2003, KM ; 12, 16. VIL.
2004, KM.

50. Menesia flavotecta Heyden, 1886
FZTNVIFEANIFY
12, 3. VI. 1965, Nobuo Enda; 1J, 3. VIL. 1996, HM.

51. Glenea (Glenea) relicta relicta Pascoe, 1868

VIRV AIFY

lex., 28. VI. 1995, HM; 19, 7. VL. 2000, KM; 14, 15. VI.
2000, KM; 13, 19. VIL 2000, KM; 13, 19. VI. 2003, KM; 14,
17. VL. 2004, KM; 19, 2. VIL 2004, KM; 13, 16. VIL 2004,
KM; 1&, 20. VIL 2004, KM; 13, 23. VIL 2004, KM.

52. Eumecocera trivittata (Breuning, 1947)
LIAVZRYIHIFY
lex., 17. VI. 1996, HM.

53. Epiglenea comes comes Bates, 1884

AVFRIAIFY

299, 27. V. 1968, Nobuo Enda; lex. 28. VI. 1995, HM; lex.,
3. VIL 1996, HM; 38, 19. VL. 2003, KM.

54. Nupserha marginella (Bates, 1873)
VA =0 be I Sb))
14, 13. VIL. 2002, KM.

55. Oberea (Oberea) hebescens Bates, 1873

XY dHIFY

lex., 31. V. 1995, HM; 1, 7. V1. 2000, KM; 12, 10. V. 2001,
KM; 19, 12. V. 2002, KM.

56. Oberea (Oberea) japonica (Thunberg, 1787)
YrdhIFy

12, 12. VIL. 2001, KM; 1J, 3. VI. 2003, KM; 1€, 25. VIL
2007, KM.

LRGN

Chrysochroinae V'V 2 < L ifif)

1. Chrysochroa fulgidissima fulgidissima (Schoherr, 1817)
YA LY

lex., 12. VIL. 2000, KM; 1ex., 16. VIL. 2000, KM; lex., 9. VIIL
2000, KM; lex., 18. VIII. 2000, KM: lex., 14. VII. 2003, KM;
lex., 23. VII. 2004, KM.

Buprestidae

2. Chalcophora japonica japonica (Gory, 1840)

TNR LY

lex., 27 V. 1957, Akira Nobuchi; lex., 5. VI. 2000, T. Ishikawa;
lex., 11. IV. 2001, #k HL+; Tex., 16. XI. 2002 KM.

3. Lamprodila (Palmar) vivata (Lewis, 1893)

RAZTURY ALY

lex., 3. VIL. 1996, HM; lex., 29. VI. 2002, KM; 3exs., 19. VL
2003, KM.

VAT SN Y

1. Buprestis (Buprestis) haemorrhoidalis japonica Saunders,
1873

A=E N7

lex., 23. VII~S. VIIL. 1997, HM; lex., 21. VIII~3. IX. 1997, HM.

Buprestinae

2. Eurythyrea tenuistriata Lewis, 1893
THRAI LY
lex., 18. VIL 2000, #f # .

3. Anthaxia (Haplanthaxia) proteus Saunders, 1873
LA T RRAI LY

lex., 14. V~11. VL. 1997, HM; 24exs., 14. V~11. VI. 1997,
HM; 8exs., 11~27. V1. 1997, HM; 2 exs., 11~23. VIIL. 1997,
HM; 4exs., 11~23. VIL. 1997, HM; 19, 31 V. 2004, KM.

4. Chrysobothris succedanea Saunders, 1873

LY R ALY

lex., 1. VIIL. 1996, HM; lex., 11~23. VII. 1997, HM; lex., 19.
VI. 2003, KM; lex., 31. VIL 2003, KM.

FH A< LR

1. Agrilus asiaticus Kerremans, 1898
FADTARTHEAI LY

lex., 28.V.2002, KM; lex., 19. VI. 2003, KM.

Agrilinae

2. Agrilus cyaneoniger Saunders, 1873
IaFHEI LY
lex., 19. VI. 2003, KM.
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3. Agrilus daimio Obenberger, 1936
AAIaVFHAILY

2exs, 14. V~11. VI 1997, HM; lex,, 27. VI~IL. VIL 1997, HM; lex.,
11~23. VIL 1997, HM,; 15exs., 6 V1. 2003, KM,; lex., 26. V1. 2003, KM.

4. Agrilus discalis Saunders, 1873
LIEVFHEALY
lex., 6~30. IV. 1997, HM; 2exs., 30. IV~14. V. 1997, HM.

5. Agrilus marginicollis Saunders, 1873

TROFHE LY

lex., 11~27. VL. 1997, HM; lex., 27. VI~11. VIL. 1997, HM;
Sexs., 11~23. VIIL. 1997, HM; lex., 23. VII~5. VIIL. 1997, HM;
1 9,6 VL 2003, KM.

6. Agrilus pilosovittatus Saunders, 1873
ITFAE LY
lex., 11~27. VI. 1997, HM.

7. Agrilus ribbei Kiesenwetter, 1879
KT SF AR LY
lex., 11. VI. 2002, KM.

8. Agrilus sospes Lewis, 1893
VAT UFAHRILY
7exs., V. 2005, em. KM.

9. Agrilus spinipennis Lewis, 1893

TYFFHEILY

lex., 3. V. 1955, Y. Kato; Sexs., 4. VI. 1956, Y. Kato; 2ex., 6.
VI. 1956, Y. Kato; 4exs., 26. VI. 1994, HM; lex., 27. VII. 1994,
HM; lex., 18. VIIL. 1994, HM; 2exs., 27. VI~11. VIIL. 1997, HM;
2exs., 11~23. VII. 1997, HM; lex., 1. IX. 2001, KM; 13422, 23
VL. 2003, KM; 14, 26 VI. 2003, KM; lex., 26. VI. 2003, KM;
1J, 15 VIL 2003, KM; 299, 31 VIL 2003, KM; 1, 13. VIIL.
2003, KM; lex., 18. IX. 2003, KM; 19, 31 V. 2004, KM; 1%, 17.
VL. 2004, KM; 13, 2. VIL 2004, KM; 7exs., 19. V1. 2004, KM.

10. Agrilus tempestivus Lewis, 1893

IITA AT HER LY

lex., 27. VI~11. VIL 1997, HM; lex., 25. VL 2001, KM; 7exs., 19.
VI 2003, KM; 23319, 26. VL. 2003, KM; 299, 23. VL 2003, KM;
1319, 17. V. 2004, KM; 13, 31. V. 2004, KM; 12, 2. VIL. 2004, KM.

11. Agrilus viridiobsculus Saunders, 1873
TAIaFHE LY
lex., 26. VI. 2003, KM.

12. Agrilus yamabusi Miwa et Ch{jo, 1940
ag PR LY
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lex., 27. VI~11. VIL 1997, HM; Sexs., 11~23. VIL. 1997, HM;
lex., 11~23. VIL 1997, HM; 11exs., 11~23. VIL 1997, HM

13. Paracylindromorphus japanensis (Saunders, 1873)
NVAVAVE S QN
lex., 14. V~11. VL. 1997, HM; lex., 11~27. VI. 1997, HM.

14. Trachys auricollis Saunders, 1873

IR FERILY

3exs., 21. V. 1990, KM; lex., 16. VII. 1997, Satoshi Shimano;
3exs., 14. V~11. VI. 1997, HM; 9exs., 27. VI~11. VIIL. 1997,
HM; 3exs., 11~23. VII. 1997, HM; lex., 5~21. VIIL. 1997, HM;
3exs., 3~19. IX. 1997, HM; lex., 11. VI. 2001, KM; lex., 12.
VI. 2001, KM; lex., 6. VL. 2003, KM; lex., 26. VI. 2003, KM.

15. Trachys broussonetiae Kurosawa, 1985

ATV FEEILY

2exs., 14. V~11. VL. 1997, HM; lex., 11~27. VI. 1997, HM;
6exs., 27. VI~11. VII. 1997, HM; lex., 11~23. VIL. 1997, HM,;
lex., 11~23. VII. 1997, HM; 2exs., 21. VIII~3. IX. 1997, HM;
lex., 6. VI. 2003, KM.

16. Trachys cupricolor Saunders, 1873

R/ aFLer< Ly

lex., 3~19. IX. 1997, HM; 2exs., 7. X~7. XI. 1997, HM; lex.,
12. X. 2000, KM; lex., 9. V. 2001, KM; lex., 11. X. 2001, KM;
2exs., 19. X. 2001, KM; lex., 28. IV. 2003, KM; lex., 16. X.
2003, KM; 12, 17. V. 2004, KM.

17. Trachys inconspicua Saunders, 1873
TAFERI LY
lex., 27. VI~11. VIL 1997, HM.

18. Trachys minuta salicis (Lewis, 1893)
YFEFLETLY
3exs., 30. V. 2003, KM.

19. Trachys pseudoscrobiculatus pseudoscrobiculatus
Obenberger, 1940

IaFERI LY

3exs., 14. V~11. VL. 1997, HM; 20exs., 27. VI~11. VIIL. 1997,
HM; 2exs., 27. VI~11. VII. 1997, HM; 3exs., 11~23. VII. 1997,
HM; 3exs., 11~23. VII. 1997, HM; lex., 23. VII~5. VIIIL. 1997,
HM; lex., 5~21. VIII. 1997, HM; lex., 21. VIII~3. IX. 1997,
HM; 6exs., 3~19. IX. 1997, HM.

20. Trachys robusta Saunders, 1873

YO TFFERI LY

3exs., 12. VI. 2001, KM; lex., 19. VIII. 2001, KM; 2exs., 30. V.
2003, KM; 2exs., 26. VI. 2003, KM; lex. 13. VIII. 2003, KM.
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21. Trachys tokyoensis Oberberger, 1940
AAE PNFFERAI LY
lex., 14. V~11. VL. 1997, HM; lex., 5~21. VIIL. 1997, HM.

22. Trachys tsushimae Obenberger, 1922

TAHARFERZI LY

4exs., 14. V~11. VL. 1997, HM; lex., 27. VI~11. VIL. 1997,
HM; 2exs., 11~23. VIL 1997, HM; 2exs., 23. VII~5. VIIL. 1997,
HM; lex., 18. V. 2001, KM; lex., 19. VIIL. 2001, KM; lex., 13.
IX. 2001, KM; 3exs., 6. VI. 2003, KM; lex., 26. VI. 2003, KM.

23. Trachys variolaris Saunders, 1873
RURTFECRI LY

lex., 11~23. VIIL. 1997, HM; lex., 5~21. VIIL. 1997, HM; lex.,
25.1X. 2001, KM; lex. 31 X. 2003, KM.

24. Trachys yanoi Kurosawa, 1959

Y/ FIHRFERILY

lex., 27. VI~11. VII. 1997, HM; lex., 10. V. 2001, KM; lex., 18.
IV. 2003, KM; 13, 16. VIL 2004, KM; 19, 29. VII. 2004, KM.

25. Habroloma (Parahabroloma) griseonigrum (Saunders,
1873)

NAABETRFERI LY

2exs., 30. IV~14. V. 1997, HM; 9exs., 14. V~11. VI. 1997, HM;
6exs., 11~27. V1. 1997, HM; 1lexs., 27. VI~11. VIL. 1997, HM,;
lex., 23. VII~5. VIIL. 1997, HM; 4exs., 5~21. VIIL. 1997, HM;
3exs., 21. VIII~3. IX. 1997, HM; lex., 28. IV. 2001, KM; Sexs.,
17. XI. 2001, KM; 1312, 6. VI. 2003, KM; 12, 15. VIL 2003,
KM; 1419, 31. V. 2004, KM.

26. Habroloma (Parahabroloma) subbicorne (Motschulsky,
1860)

LI RFERAI LY

lex., 14. V~11. VI. 1997, HM; 2exs., 21. VIII~3. IX. 1997,
HM; lex., 3~19. IX. 1997, HM.

Scolytidae F 7 A LR}

Hylesininae 717 / F 7 A L > ik}

1. Sueus niisimai (Eggers, 1926)

ZAYRFTALY

19, 18. IX. 2003, KM: 499, 17. V. 2004, KM: 13399, 16.
VIL 2004, KM: lex., 13. V. 2005, KM; lex., 9. IX. 2005, KM;
lex., 1. VI 2006, KM: lex., 28. VIL 2006, KM: lex., 12. VIIL
2006, KM; lex., 24. VIIIL. 2006, KM; 6exs., 21. IX. 2006, KM.

2. Polygraphus parvulus Murayama, 1956
LAY RAFT ALY
lex., 12. X. 2006, KM.

VOENT ) F A LVHR

1. Scolytus frontalis Blandford, 1894

LAY/ R ALY

lex., 13. VIIL. 2003, KM; 2exs., 13. VIIL. 2003, KM; 2exs,. 17.
IX. 2004, KM; lex., 30. IX. 2004, KM; lex., 29. IX. 2005, KM.

Scolytinae

2. Scolytus japonicus Chapuis, 1875
ZRYFT ALY
lex., 17. IX. 2004, KM; lex., 20. VI. 2006, KM.

3. Scolytoplatypus mikado Blandford, 1893

SHRFIALY

19, 27. VIL. 1994, HM; 3exs., 6. VL. 2003, KM; 399, 15.
VIL. 2003, KM; 399, 31. VII. 2003, KM; lex., 13. VIII.
2003, KM; 1819, 28. VIIL. 2003, KM; 19, 18. IX. 2003,
KM; 43339 Q1ex., 13. VIIL. 2003, KM; 132922, 28. VIIL.
2003, KM; 3exs., 18. IX. 2003, KM; 13, 16. X. 2003, KM;
1383599, 17. V. 2004, KM; 533399, 31. V. 2004, KM;
1319, 17. VI. 2004, KM; 19, 2. VIL. 2004, KM; 1329, 16.
VIL 2004, KM; 24362, 31. V. 2004, KM; 14392, 16. VIL
2004, KM; 1819, 17. V. 2004, KM; 233692, 31. V. 2004,
KM; 292, 2. VIL. 2004, KM; 12, 16. VII. 2004, KM; 13729,
17. V. 2004, KM; 333499, 17. V. 2004, KM; 3831299,
31. V. 2004, KM; 13292, 17. VI. 2004, KM; 1312, 29. TV.
2005, KM; 333699, 13. V. 2005, KM; 19, 31. V. 2005, KM;
433399, 17. VI. 2005, KM; 14299, 3. VIL 2005, KM; 19,
28. VIL 2005, KM; 9331629, 1. VL. 2006, KM; 2831592,
20. VI. 2006, KM; 399, 7. VII. 2006, KM; 19, 28. VII. 2006,
KM.

4. Taphrorychus striatus Nobuchi, 1966
AA)FTA LY
lex., 15. VIII. 2005, KM.

5. Dryocoetes affnis Blandford, 1894
eV EL PO
lex., 20. VI. 2006, KM.

6. Coccotrypes cardamomi Schaufuss, 1905
IV IFTA LY
19, 3. VIL 2005, KM.

7. Coccotrypes graniceps (Eichhoff, 1877)
RYTVFTA LY
299, 3. VIL 2005, KM.

8. Dryoxylon onoharaensis (Murayama, 1934)
FINTF T ALY
lex., 1. VL. 2006, KM.
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9. Indocryphalus pubipennis (Blandford, 1894)
NFIF /) FXTA4LY

1, 29. 1V. 2005, KM; 24329 9, 13. V. 2005, KM; 19, 20. VI
2006, KM.

10. Ambrosiodmus lewisi (Blandford, 1894)
WARTA ) F 7 ALY
12, 17. VL. 2004, KM.

11. Ambrosiodmus rubricollis (Eichhoff, 1875)
THIEFTA LY
39, 17. VL. 2005, KM.

12. Ambrosiodmus sp.
lex., 2. VIL. 2004, KM.

13. Amasa amputates (Blandford, 1894)

VIIFTALY

19, 31. V. 2004, KM; 12, 31. V. 2005, KM; 19, 17. VL. 2005, KM;
19, 1. VL 2006, KM; 2%, 20. V1. 2006, KM; 1, 7. VIL. 2006, KM.

14. Euwallacea interjectus (Blandford, 1894)
TASFTALY
299, 1. VI. 2006, KM.

15. Euwallacea validus (Eichhoff, 1875)
MRV AFF T ALY
12, 13. V. 2005, KM; 1%, 17. VL. 2005, KM.

16. Xyleborus atratus Eichhoff, 1875
00 F ALY
19,29.1V. 2005, KM; 22 @, 13. V. 2005, KM.

17. Xyleborus bicolor Blandford, 1894
JErA0F T A4 LY
12, 14. VIL. 2005, KM.

18. Xyleborus defensus Blandford, 1894
VAR FTALY
1%, 17. VL. 2005, KM; 12, 14. VIL. 2005, KM.

19. Xyleborus ganshoensis Murayama, 1952
AryaFsA4Ly

lex., 26. VI. 2003, KM; 2exs., 15. VII. 2003, KM; lex., 17. IX.
2004, KM; 12, 31. V. 2005, KM; 1%, 20. VL. 2006, KM; 12, 1.
VL. 2006, KM; 19, 1. XI. 2006, KM.

20. Xyleborus japonicus Nobuchi, 1981
ZRVTA ST T ALY
12, 3. VIL. 2005, KM; 12, 1. VL. 2006, KM.
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21. Xyleborus laetus Niijima, 1909
AATXRT ALY
lex., 17.V.2004, KM.

22. Xyleborus misatoensis Nobuchi, 1981
BN S N4

lex., 6. VL. 2003, KM; lex., 31. V. 2004, KM: 492, 31. V.
2005, KM; 499, 17. VI. 2005, KM; 19, 14. VIL 2005, KM;
1%, 28. VIL 2005, KM; 19, 26. VIIL. 2005, KM; 592, 1. VL.
2006, KM; 292, 20. VI. 2006, KM.

23. Xyleborus muticus Blandford, 1894
NTITFFTA LY
lex., 31. VIL 2003, KM; 19, 26. VIIL 2005, KM.

24. Xyleborus pfeili (Ratzeburg, 1837)
T7ANVETA LY
lex., 26. VI. 2003, KM.

25. Xyleborus seiryorensis Murayama, 1930
AV 3V F I ALY
19,29. IV. 2005, KM.

26. Xyleborus validus Eichhoff, 1875
FRRYAFFT ALY
19, 17. V. 2004, KM.

27. Xyleborus wakayamensis Nobuchi, 1981
THYIRPA ) F ALY

lex., 31. VIL. 2003, KM; lex., 6. VI. 2003, KM; 2exs., 17. VL
2004, KM; lex., 17. V. 2004, KM; lex., 2. VII. 2004, KM.

28. Xyleborus sp.

2exs., 31 VII. 2003, KM; 2exs., 18 ix 2003, KM; lex., 26. VL.
2003, KM; 2exs., 16. VII. 2004, KM; lex., 17. IX. 2004, KM;
lex., 30. IX. 2004, KM; lex., 2. VIL 2004, KM; 329, 28. VIL
2005, KM; 19, 15. VIIL 2005, KM; 499, 26. VIIL 2005, KM;
299, 29. IX. 2005, KM; 19, 14. X. 2005, KM; 19, 7. VIL. 2006,
KM; 499, 28. VIL 2006, KM; 299, 21. VIIL 2006, KM; 1%, 24.
VIIL 2006, KM; 322, 21. IX. 2006, KM; 1%, 12. X. 2006, KM.

29. Xylosandrus borealis Nobuchi, 1981
EANKIVNFIALY
lex., 26. VL. 2003, KM; lex., 17. V. 2004, KM.

30. Xylosandrus brevis (Eichhoff, 1877)
NARIVNFTALY

19, 6. VI. 2003, KM; 622, 17. V. 2004, KM; 2§29, 31. V.
2005, KM; 299, 17. VI. 2005, KM; 12, 20. VL. 2006, KM;
12, 7. VIL. 2006, KM; 12, 21. VIIL 2006, KM.
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31. Xylosandrus crassiusculus (Motschulsky, 1866)
DA S VN

19, 18. IX. 2003, KM; 792, 17. V. 2004, KM; 2992, 31. V.
2004, KM; 2399, 17. V1. 2004, KM; 29 2, 2. VIL 2004, KM;
19, 31. V. 2005, KM; 229, 17. VL. 2005, KM; 692, 1. VL.
2006, KM;19, 20. VI. 2006, KM; 222, 7. VIL. 2006, KM;
299, 28. VIL. 2006, KM.

32. Xylosandrus compactus (Eichhoff, 1875)

A aAFT ALY

399, 31. VIL 2003, KM; 19, 28. VIIL 2003, KM; 12, 18. IX.
2003, KM; 229, 31. V. 2004, KM; 822, 17. VI. 2004, KM;
19, 2. VIL. 2004, KM; 12, 16. VIL. 2004, KM; 19, 29. VII.
2004, KM; 19, 17. IX. 2004, KM; 19, 31. V. 2005, KM; 99 2,
17. VL. 2005, KM; 2099, 3. VIL. 2005, KM; 79 %, 14. VIL
2005, KM; 29 %, 28. VIL. 2005, KM; 32 @, 15. VIIL 2005, KM;
299, 26. VIIL 2005, KM; 19, 29. IX. 2005, KM; 19, 1. VI.
2006, KM; 692, 20. VI. 2006, KM; 1092, 7. VIL 2006, KM;
6% $+3exs., 28. VII. 2006, KM; 3922, 30. VIL. 2006, KM; 1,
12. VIIL 2006, KM; 1329, 21. VIL 2006, KM; 1%, 24. VIIIL.
2006, KM; 82 %, 21. IX. 2006, KM; 19, 12. X. 2006, KM.

33. Xylosandrus germanus (Blandford, 1984)

N FFRTALY

1699, 17. V. 2004, KM; 1122, 31. V. 2004, KM; 12, 17. VL
2004, KM;19, 2. VIL 2004, KM; 19, 29. VIL 2004, KM; 12,
17. IX. 2004, KM; 59 2, 29. IV. 2005, KM; 992, 13. V. 2005,
KM; 19, 31. V. 2005, KM; 1599, 17. VL 2005, KM; 299,
3. VIL 2005, KM; 12, 28. VIL 2006, KM; 12, 24. VIIL. 2006,
KM.

34. Xylosandrus mutilatus (Bladford, 1894)

DA FFF ALY

299, 3. VIL 2005, KM; 19, 15. VIIL 2005, KM; 19, 7. VIL.
2006, KM; 1%, 24. VIIL 2006, KM; 12, 21. IX. 2006, KM.

35. Xyleborinus andrewesi (Bladford, 1896)
RYNIKFT A LY
299, 3. VIL 2005, KM.

36. Xyleborinus saxeseni (Ratzenburg, 1937)
I AX T ALY

19, 26. VI. 1994, HM; 19, 26. VL. 2003, KM; 1%, 31. VIL.
2003, KM; 12, 13. VIIL 2003, KM; 29 %, 31. VIL 2003, KM,;
592, 31. V. 2004, KM; 222, 17. VL. 2004, KM; 492, 2. VIL
2004, KM; 12, 16. VIL 2004, KM; 522, 31. V. 2004, KM;
299, 17. VI. 2004, KM; 492, 2. VIL 2004, KM; 19, 31. V.
2004, KM; 399, 31. V. 2004, KM; 1%, 17. VL. 2004, KM;
12, 2 VIL 2004, KM; 822, 29. IV. 2005, KM; 141092, 13.
V. 2005, KM; 692, 31. V. 2005, KM; 11929, 17. VL. 2005,

KM; 629, 3. VIL 2005, KM; 299, 14. VIL 2005, KM; 12,
28. VIL 2005, KM; 19, 15. VIIL 2005, KM; 79 Q1lex., 1. VL
2006, KM; 379 9, 20. VL. 2006, KM; 1122, 7. VIL 2006, KM;
12, 28. VIL 2006, KM; 12, 12. VIIL 2006, KM; 19, 24. VIIL
2006, KM; 2929, 21. IX. 2005, KM.

37. Cryphalus sp. 1
3exs., 6. VI. 2003, KM; 2exs., 26. VI. 2003, KM; lex., 16. VIIL.
2004, KM; lex., 20. VI. 2006, KM; 14exs., 21. VIIL. 2006, KM.

38. Cryphalus sp. 2
lex., 30. IX. 2004, KM; lex., 17. VI. 2005, KM; Sexs., 1. VL.
2006, KM; 4exs., 20. VI. 2006, KM.

39. Cryphalus sp. 3
lex., 13. V. 2005, KM; 18exs., 31. V. 2005, KM; 3exs., 1. VL.
2006, KM; lex., 21. VIII. 2006, KM.

40. Cryphalus sp. 4
lex., 29. IV. 2005, KM.

41. Ptilopodes sp. 1
lex., 29. IV. 2005, KM; lex., 17. VI. 2005, KM.

42. Ptilopodes sp. 2
lex., 31. V. 2005, KM.

43. Cosmoderes monticolis Eichhoff, 1878
VIV aAF oA LY
lex., 30. IX. 2004, KM.

44. Hypothenemus birmanus (Eichhoff, 1878)
FHYFaAFI ALY

lex., 6. VI. 2003, KM; 2ex., 31. VII. 2003, KM; lex., 6. VL
2003, KM.; lex., 17. VI. 2004, KM; lex., 27. VIIL. 2004, KM;
3exs., 30. IX. 2004, KM.

45. Hypothenemus eruditus Westwood, 1836

FEaFs ALY

2exs., 6. VI. 2003, KM; lex., 26. VI. 2003, KM; lex., 26. VL.
2003, KM; lex., 17. VI. 2004, KM.

46. Hypothenemus expers Blandford, 1894

RT ) AF T ALY

8exs., 18. IX. 2003, KM; 3exs., 18. IX. 2003, KM; 2exs., 17. V.
2004, KM; lex., 17. VI. 2004, KM; 2exs., 29. VII. 2004, KM;
lex., 16. VIIL. 2004, KM; lex., 30. IX. 2004, KM; 2exs., 15. X.
2004, KM; lex., 29. IV. 2005, KM; 9exs., 13. V. 2005, KM; lex.,
31. V. 2005, KM; 18exs., 17. V1. 2005, KM; 19, Sexs., 3 VIL 2005,
KM; 2exs., 14. VIL 2005, KM; 8exs., 28. VIL 2005, KM; 299,
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15exs., 15. VIIL. 2005, KM; 5Sexs., 26. VIII. 2005, KM; 2exs., 9.
1X. 2005, KM; 2exs., 14. X. 2005, KM; 5Sexs., 1. V1. 2006, KM;
8exs., 20. VL. 2006, KM; 20exs., 7. VIL. 2006, KM; Sexs., 28. VII.
2006, KM; 2exs., 30. VII. 2006, KM; 4exs., 12. VIIL. 2006, KM;
17exs., 21. VIIL 2006, KM; 16exs., 24. VIII. 2006, KM; 13exs.,
21. IX. 2006, KM; 7exs., 12. X. 2006, KM; lex., 5. X1. 2006, KM.

47. Hypothenemus oblongus (Nobuchi, 1981)
FyAaaxFs ALY
lex., 26. VL. 2003, KM.

48. Hypothenemus sp. 1

lex., 17. V. 2004, KM; 8exs., 29. IV. 2005, KM; 15¢exs., 13. V.
2005, KM; Sexs., 31. V. 2005, KM; 32exs., 17. VL. 2005, KM;
23exs., 3. VIL. 2005, KM; lex., 14. VIIL. 2005, KM; 2exs., 28.
VIIL. 2005, KM; 3exs., 15. VIII. 2005, KM; 4exs., 26. VIII.
2005, KM; 3exs., 9. IX. 2005, KM; lex., 29. IX. 2005, KM;
39¢xs., 1. VI. 2006, KM; 82exs., 20. VI. 2006, KM; 26¢xs., 7.
VII. 2006, KM; 5Sexs., 28. VIL. 2006, KM; 2exs., 30. VIL. 2006,
KM; 5Sexs., 12. VIII. 2006, KM; 3exs., 21. VIIL. 2006, KM;
13exs., 24. VIIIL. 2006, KM; 8exs., 21. IX. 2006, KM.

49. Hypothenemus sp. 2

lex., 6. VI. 2003, KM; 2exs., 29. IV. 2005, KM; lex., 31. V.
2005, KM; Sexs., 17. VI. 2005, KM; lex., 3. VIL. 2005, KM;
lex., 9. IX. 2005, KM; 3exs., 29. IX. 2005, KM; 3exs., 1. VL.
2006, KM; 7exs., 20. VI. 2006, KM; lex., 30. VIL. 2006, KM;
4exs., 21. IX. 2006, KM; 3exs., 12. X. 2006, KM; lex., 5. XI.
2006, KM.

3. SCHikad ek
RIAE TIIEARNME S Niah o e, SIRICRAE T
DREZXFDDZEELTUTRDEDONH S,

AIFYLVH

Xylotrechus (Ootora) villioni (Villard, 1982)

FA b THIFY

REJE (1987) I 719, 23. VIIL 1984, IREBHOHEF ~ DFdEk
W5,

Sybra (Sybra) flavomaculata Breuning, 1939
FRFEHIFY
FAH 5 (1993) 1 “lex., 11-24. VIL 19917 DFlEkHH % o

2= LR
Coraebus quadriundulatus Motschulsky, 1866

YAt SR EZILY
B S (2010) I, "6exs., 21. V. 1953, T. Fujimura” DL ERDH %
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Agrilus sp.
RS (2010) 12, "1ex., 17. V. 1953, A. Habu” Dl 8D H %,

Trachys reitteri Obenberger, 1930

RAFEEILY

B 5 (2010) 12, “lex., 21. V. 1953, T. Fujimura; lex., 19.
VIIL 1987, K. Konishi” DFCEDH % o

Trachys sp.
FE 23 L EDOAIHE
B S (2010) 1, lex., 21. V. 1953, T. Fujimura” OFCERD D B

FIALURE

Scolytoplatypus daimio Blandford, 1893
AAL2avFIALY

DS (1991) I dexs., 24. VIIL ~ 6. IX. 1989; 2exs, 6. IX. ~
16. IX. 1989; 2exs., 16. IX. ~ 26. IX. 1989; 3exs., 20. VII. ~
30. VIL 1990 DFLEMNH 5,

Orthotomicus angulatus (Eichhoff, 1875)
YIS F T ALY

Nobuchi (1974) IC 7 — X7 L TH R ADEH & L
T ”Asakawa” WZEIF 5N T %, Nobuchi (FFi  H) D
—HOWHFICHIN D Asakawa GXJI]) 1E3%) | KEMZ T
LTWa,

Polygraphus proxinus Blandford, 1894

RV /S F T ALY

Nobuchi (1979) IZ 7 — X% L CH AIEA D EH & L
T ”Asakawa” WZEIF 5N TV %,

Scolytogenes badius (Nobuchi, 1975)

A aAF ALYy

Nobuchi (1975, 1985) Ic 7 — X 7% U CH REEADFEH & L
T “Asakawa” MET 5N TV 5,

Scolytogenes scolytomimoides (Nobuchi, 1975)
TANIASAF T ALY

Nobuchi (1975) A' ”Asakawa” 7 # et & U CHRd#L U 7= fll
T, "X A THEA L LT lex, 22. VIL 1965, A. Nobuchi,
INT BATREARE LT, 65exs., 22 VI 1965, A. Nobuchi;
6exs., 29. IV. 1959; 8exs., VII. 1966, A. Mobuchi it &7 %%
F T %, Nobuchi (1985) A ”Asakawa” 7= f 20 FEHE & L
THITF T3 DIE , Nobuchi (1975) DK TH %,

7235, Nobuchi (1981) IC KX D “Pseudocosmoderes attenuatus
Nobuchi” D/3F X A FHEA L L T 8exs., 23. VIIL 1966 7
I N TV E D, HMIEETE. Cosmoderes monticolis
Eichhoff, 1878 V)L ./ AF 7 A Ly DY /= LE L THD
nTtns,
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4. JHURAR LB RR

[HREA T EREE] (FHERS5 2014) Tl 5
. NAFIRGEE 2 B < BURIAR HEBIC R D H B R
VAIFUR 1, A3IFVLUR 296, 27 LUR
168, FIALVE 66 BT TWVWE, KV AHIFY
B 13XV LVRL ZEXLYRHCE LT, ARET
HEMCIBU 7MIZ 2 TTOHFICEENTV A DT, HEL
ARSI TV FT7 A LURTIE, BEDHEELT
WABREICHESTERAN/FI ALY, bEKRIFIA
Ly, AINGFIALY, IDIIFIALY. TA
FIOALY, TRAOFTIALY, A/ KIYVFT AL
Y, AVAHIFIALY, ST A S FTALY, A
VIFFIALY, T7ANFIALY, ALV avY
FHALY, RYNKFIA LY, FHFFAFT AL
O 14 FEAHFERATIMERERICA L, TNHEH
AR TIBOAG G TH B ATHEMED E V. TDXHIC
ZL OENSEFIICHERS N EEZDNS T &I
A, TNXTHEIALINSHERDNDH S EENS 66
FRIE. AW THARG SR 2T TR 2R 46 fE (R4
DT LTV AR 41 FEIC kAl ER D H % 5 iz
ME) D14FICBERNT L EZERT S L. HEHD
F7 4 LUHOMRBAE D72 DR EHEETE S,

5. Ak fa LR - 5D pE
LREHBICIBF ERICIFREL S (2012) © TREFOL
w RU RN, BRUKRBBRER (2010) DED L v
RUXNTH2 THEHMOMRE FEEZTA Y- O
TE) ) KB SNTZEAETENT VS, HEHE Tl
WrXoLTENThoMoOLy R X MEZIEEL
THEL, AIHROHZN\ETFHEZEMTICTENS,
1272 LIRS YTz > TR RO T O HEREZ G5
ELERTRELLFIALVEHEN G L > TV,

RIFAEEOL Yy FY X M
MG B - VR AHIFY

BT E O ZEERIK L v F U X

Mo - A4V I T A I FY
HOEIR AR YR AHIFY

HOGEH I VARV AIFV N/ FHIF,
IJaRILY

HEHEIMEIR - Ry oA AanNFh3IF), 7&a
TWINFAIFU, IYTINFAIFI, LRTH
JUNFAIFY AFIVRAINFAIFY, AKX
FFAANXHAIFI  T7AAIFY, I FUAIFY,
FITHIFY, REANVAIFY, e FHAIFY,
VAAVHIFY, xYvahIFY, eSS FHEET R
HIFV, UNEILY

DXL DLy FUYX MEOFRERNDH S Lid

BAROBMIEED B THH L ZRTEDEERD
ns,

iz, A7 e 2h3IFY, IVRIA
FU, FITAIFY, TS FHEETMAIFY, N
Y/ FAIFVIE 1960 ERDUFTOF RN H 1T E
9. BHERERLTOAVATREE SV, e IR
U2 F VU 1E 1980 RIS 1 BlOFLERD B B D, D%
FRENTOWEVODT, RS EAKENEL AL
fer. MR L 7ZRIReMEN D %, oo Ly FU X BRI
D EFsNTWEWR, Ay auAZhHhIFY,
FIAALERFAIFY, OXEXTEETMAIFY
& 1970 FER AR DRLE D R <L BiRA W LI L T
WAAREEAD B, IVARTAIFY, S RUAIF
U, b T7HIFY, YaATHIF VX 1960 F1RIC
FHEETHD . WD AIHINCEh>TERERT, Th
SOOI DIRIITHAS M TEHEWA, FTTHIF
V&7 T (¥~ 7%7J) Morus australis Poir. # &5 T &9 %
TEMSEEBOLRICK 7 7RO DS LTV
HUHEMDNH D, YRAVAIFV ORI EILOE
IR L, B8EEEFETH B T XF Quercus acutissima
Carruth. * 155 Quercus serrata Murray D KEEAR{L L 7z
FEARMEDEL 2D . FIAREEIC AR > 72 EDRERTE
RO EHREIN TS (F%2007),

Ly FURRMIZED EFS5NTHRVA, X230
FAIFV AATHIFV THISYEIITAIFY,
RTIIAIF . TA R LV R TE K
BE RN DR ETH B, BEETREAA T I+
D DOEIEDDWIZTE I Abies firma Sieb. et Zuce. 1328 A
HN5M. TNHEEFOEETHO . EEMAKREZE
BICKMT % E D TRV (Iwata et al. 1997) » H E5
(2010) X RIZZFETAA I A I FVICK B <Y RS FED
MERRZREL, TNETRALEBROFETH-Tzb~
Z X A F Cedrus deodara (Roxb.) G. Don ™D N 72 # &
LTWd, 7hHYS T HIFVIEFERMRD 1917 448
KD r ¥ F Zelkova serrata (Thunb.) Makino FRICFE LT
B, HAEBNZ N LIRETE S,

6. ARG L T hl

JWURVAIFVESI—AIFVIEREICE>TH
ZRICRAEE LIEHETH S EEZ LN, WURTA
SRV EAD T AR T 2 TH > e, ol
x> TR R OB O TRl E N B K 51
Tolz (Fi%& 2000). ZOFEEIZHSL M TIEEV. B2
Tl 1980 SERE TR A S NARD - 72DV 1996 4E0 SR
RENa &3m0, BIEREREBICEETH S, 73
—H 2 F VP EEEREEDR AR T, GRS
2— (BT LV EEMTE) Boehmeria nivea (L.) Gaudich.
var. tenacissima (Roxb.) Miq. Dy AL > TEINICIR AL
7R TH O IFEBEEHT TEDANMIERL TS (K
¥ 1985, 2001), AREE B 22E TiE 1980 AR X TR S
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NI ST 197 EN SRLEREN D K S ICTE o Tz, Bl
TECRBZEENDOY 7 FRIFMICZHALET 27T L
Y B. nivea (L.) Gaudich. var. concolor Makino f. nipononivea

(Koidz.) Kitam. ex H. Ohba IZF¢4E L TH O MEAEIZZ WV,

5 1 Sk

BT T (2009) HARFEF 7 A L H A ISR D IE L
EREDY Ak HMGEE, 91, 479-485.
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Wood-boring beetles of Disteniidae, Cerambycidae, Buprestidae and
Scolytidae collected in Tama Forest Science Garden of
Forestry and Forest Products Institute

Kazuma MATSUMOTO"", Hiroshi MAKIHARA?, Takashi KURIHARA?,
Hideaki GOTO" and Hiroshi NAGANO”

Abstract

A total of 214 species of wood stem boring beetles collected in Tama Forest Science Garden of Forestry and
Forest Products Institute, Hachioji City, Tokyo Metropolis, were recorded. The beetles belong to Disteniidae (1
species), Cerambycidae (120 species), Buprestidae (37 species) and Scolytidae (56 species). One species is nominated
in the Red List by Ministry of the Environment, and 21 species in the Red List by Tokyo Metropolis. Other rare
species and recently invaded species are also discussed.
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Photo 2. F#EMk (HH0) & E RS oGt
The board for measuring snowfall depth and the
ultrasonic snow depth meter

Yy oy
S SR

';f:;"‘-'v .
= o
A R 1

s g
¥

Y Yl AW S "N o 5 _mZ L

Photo 1.+ HHETRABRII D SIS BIHI OB T (a) XUiiat GEE

faD) kK ER (EBRD &b —2—{) (b)

R F IR (=2 —1)

Meteorological observations of Tohkamachi Experimental o s

Station, Flgi’RI (a) Thermometer in the ventilation pipe, ~ Photo 3. E U 7*%ﬁﬁb‘f§%§'r§7}<g@?ﬁ'ﬁ

and snow and rain gauge with heater and windbreak (b) Measurement of snow-water equivalent using the

Tipping bucket rain gauge with heater Kamuro-type snow sampler

Table 1. %5« FEE#HIHO /5%

Observation methods

H OH )i ik kil
R H H B 9 Hf
i FIEe R TASIRRE. &S 4.0m i IE I

v A Y SRk 8 HMP45D (2011 4E&HHE )
R R stk X A48 E-734 (2011 fEE WD)

[k & KA RKER (Z/KODEE 3.5m) fFIERF
M7 AR RN S AL B-071 .
R IR R (e—2—f) GZKODEHE 3.9m)
i) 2B TRk as ik Ut B-o11

e R R LI
W&t AV a—yv =y 78l SL-350 Bl
[ E R [SE T E D) 9 I
EEkE BRI Z ) — > 75— (B 20 cm?) 9~ 10 ™

*12009/11/01 ~ 2010/02/10, 2012/01/08 ~ 24, 2014 FEAHNCAHiH
*2 ARERAEH IR
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(2009-10 to 2013-14, five winter periods)
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ETMIE LTz,

6) kit
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EFEELHTHE U, WEk, BEEE LML
Barge Uiz,

7) TR
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Table 2. HEDHH LAl
The classification for grain shape of
snow and the graphic symbols

=] i)
s ++
CLELH !/
LEOHE ( I )
THHEHE OO
TLETHHHE [N
LEE5HH AN
ViNG —i
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I | -286 cm

[N ey LA

Photo 4. FAWIHIBIH R H 2013 4E 2 H 25 H BHR
286 cm
Snow pit observation. The snow depth was 286 cm on
25 February, 2013

Photo 6. Denoth N EH7/K#EF 2 AWz B7/KkEORIE (TN
5 2009)
Measurement of liquid-water content of snow using the
snow wetness dielectric device developed by Denoth, A.

0.2 ma

Snow Grain Size Gauge
Type 81

Forestry & Forest Prod
Res.Inst.

Photo 7. 7)LA XK — (TN S 2009)

Snow grain size gauge using sieves

(a)

(b)

Photo 5. #EDHE (a) HIEHY > 7T — (b) FRELL 7z 100
om’ OFOEFRZHE (TIN5 2009)
Measurement of snow density (a) Sampler for
measuring snow density (b) Measurement of the mass
of 100 cm’ snow

Photo 8. 7w ¥ a =Y HAWVHEOHE (ITHS
2009)
Measurement of snow hardness using the push-gauge
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(2009-10 to 2013-14, five winter periods)
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R=0Q+M+m+(hnMy/AX (4)

Photo 9. T LYV VT2 T LEEOHIE
(TIN5 2009)
Measurement of Ram hardness using
the rammsonde
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CTHICE EDERET L (kgem) 32 (AXR) | 1
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Table 3. B35 S RTFOWEHIB X T HEL
The first and last days, and the numbr of days on which
snowfall and continuous snow cover were observed

ey A L

1 BEHE WIH KH IR EE
2009/10 11.02 62 12.15 04.18 125
2010/11 12.09 76 1224 04.29 127
2011/12 11.21 84 12.17 04.27 133
2012/13 11.14 77 12.07 04.18 133
2013/14 11.11 73 12,12 04.11 121
PARE 11.22 69 12.16 04.11 117

SOEAEE LT 1981 ~ 2010 4E0D 30 4E Y (E

Table 4. ZHIDRELTRRRE, ARSI, RABZKE
Total daily snowfall, the maximum snow depth and
the maximum snow-water equivalent during the winter
periods

i(gﬁ)ﬁﬁﬁﬁﬁﬁ RAMER AT KE

(cm) (cm) (mm)
2009/10 1097 251 846
2010/11 1360 302 954
2011/12 1512 302 1007
2012/13 1386 289 1059
2013/14 1005 183 614
TEAREAH 1060 214 718

K AEE/KEIZEHILZHD S B ORAMH
SOEAEELT 1981 ~ 2010 £4E0D 30 4R (E
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Data of meteorology and snow pit observations at Tohkamachi in Niigata Prefecture, Japan (VII) 277
(2009-10 to 2013-14, five winter periods)
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Data of meteorology and snow pit observations at Tohkamachi in Niigata Prefecture, Japan (VII)
(2009-10 to 2013-14, five winter periods)

X 0Ll - 0T $¢ Hp 10l X 6¢ S S0y 10 - £

X €L1 - - 9T Hyo0g°l X o - - €T B oocTl - - - S0 TL E  0¢°ll
669 6L1 - o€l ST £ 61 X Iy - Sl 90 £ 6T - - - 09 8's E 6Tl
€89 6L1 S S8 6T B8zl X 8¢ L 01T 6'1 B suul - - - $'6 TL B 8Tl
089 L81 - 0C €0 il LTl X 8% - S0 61 E LT - - - S0 €6 Ry LT
61L 881 L 08 €0 T A X St - SL s g 9t - - - ST 001 T AN
€89 981 I 091 LT STl 321 s - - LT Sl sca - - - Sy S0l B ST
X L0T - $Tl €1 - A €91 99 - S'e 8T B pTTl - - - - 9'8 B vTIl
X [ LE 00 0 £ €l X 8 - 0 €T g gToTn - - - - I'6 AN
0%9 081 LT $61 I £ @l €51 $6 - - €T g T - - - - % i TTII
6£9 91 vT 0L 61 Boo1TT 0ST n L 0'6¢ 60 E 1T - - - $91 67 [TYR TN
0%9 SLI - - (4% Hiy 0Tl X €6 4 S8l €0 HoozTl - - - 09 0°S 0TIl
LT9 361 - 0L 8T Bo6rl X 89 9% 0°LS N rd| - - - St 'S 6111
19 €€T - 0L L0 T X 81 9 01§ Lo £ 81T - - - 0'sI 9'¢ [TYR ) W
X |£54 6 $61 61" ) X € 61 01 L0 A | - - - 0L L9 ST A RN
X 84T 8¢ 0'€C €T 911 X z S 0L vl Bo9rTI - - - - $'8 91
£33 1+C 6 914 CHE 5 Sl X 11 0 Sl 1'C S | - - - $0 $6 F A
v0S 0T €L 009 8T 5 vl - - €1 $6 0C Hi o p1TI - - - 0°¢l Tel [T A e
66€ 011 001 Sy 80 S I - - - $0 L'ty g o - - - - 911 Hi €1l
07 Il 0 0¢ 60 g Ul - - - S8 €6 [T AR - - - Sl '8 ol
X 611 - - 60 Bl Tl - - - S's L'L MTrer - - - 09% 44! BTTCTI
X vzl 9 0T €0 £ 001 - - - - 9 # o1 - - - Sl 991 i 01711
X (44! 91 0’81 90 £ 601 - - - - TS Hi 60Tl - - - - 0¥l i 60711
447 601 0T 0'sT 80 £ 801 - - - - vy E 80Tl - - - - el i 80°1I
453 LTI i 0'89 0 B OLOT - - - 0Tl e B LoTl - - - - 8Tl ¥ LOCTT
68¢ 6 €€ 0’81 0 £ 901 - - - 08 L'L E 90T - - - - 9Tl o 90711
9T L6 I 061 81 £ S0l - - - - TL E osotl - - - - 6'6 H S0l
L9T Il - ST €0 E 10l - - - 001 69 B 0TI - - - - €L HRYl v0 11
X 101 (43 $'8¢ 00 £ €01 - - - St $9 E et - - - 0'TC €T £ €01
X 6 Ic §€T L0 £ W01 - - - - €8 g ozoTl - - I $'9T 9 E W'l
X 06 4! $IT 60 £ 101 - - - - SL % 10°CI - - - $61 6'€l 2 10711
(tur) (o)  (wo)  (wuw) ()) HE (ww) (o) (wo)  (ww) (D) HEH (wo) (o)  (wo)  (ww) (D) HEH

BN EE EL ENd BISERL WX 4y 010c EDLER R ES BN BISERL WX 600 EDMEN RN M Bl BYERL XXy 600C

(pourad 103u1M ()1 ()7) BIEP [BOIS0[0I0dW A[leq
(it 0107) FJNEH (03 FEY S 2198l

|Bulletin of FFPRI, Vol.13, No.4, 2014



TAKEUCHL Y. et al.

00$ L01 - - 0¥ Hiooo1ee
- - - - 8'6 H o 0gy 108 L01 - 0'¢ 0] Hi o€
- - - 0'6 8'6 B 6Th 208 901 9 0L 0 £ 6T
- - - S0 Lzl 4 8T X 201 9 $T 0l B 8T¢ X 891 - 'S 1'c E 8T
- - - SL vl g Lty X 911 0 09 1 Bpf LTg X OLT I SL 6¢ B LT
- - - - 6'6 gpf 9Ty €0S 201 91 '8 60 £ 9T¢ 8L Ll - SLI s B 9T
- - - - 6L D A €€s 201 4 STT 6C B sTe I8 LLT - - 0'8 Bl sTT
- - - s 79 g vy 9¢¢ 901 - S1 S'e B ¥e 808 181 - - 9 HpY vTeT
- - - 0T 6'S BTy ors 801 - - S'e B e se8 981 - - 9y 8pf €T
- - - Syl 8¢S Ty X €Il - 0C ve g we 948 61 - - I'e el TTT
- - - 0'¢ T8 g Iy X S11 z 0'sT I's 7 VA X 0T - ST L0 H 12T
- - - S0 001 g 0Ty X 971 - - v'6 il oTg X 20T 91 001 0 B 0TT
- - - - $6 g o6l7 LS9 0€1 - 01 9¢ N 9¢8 061 S1 S8 €1 Eo6lT
X 6 - - 7L H o 81¥ £99 SEl I 0¥ v'T Fosl¢ €08 L61 z 01 10 & 81T
X A - 9 Ts B L1y 899 Tl - 001 €1 A B €28 0T - $e 91~ g LT
X 0T - 0'S (47 g9 859 g€l 01 SLI TS Bo9T¢ €€8 61 vl 0T €0 g 9T
X 0T - 09 LT [SYRES e 069 vl - 0C '8 Hi o slg £+8 961 I Sl 0l B S1T
X T 0 0's Ty g vy X 6yl - - I'¢ O ovle X 661 - - ¥'0 BRfl v1T
X 6T - 08 $6 g av X Is1 - 0l I'e Bo€re X 60T I 0l Hi o €1T
X o - 09 0L [TYR A e X €51 - $0 0°S Sy cre T8 80T S Se 60 £ Uuw
X a4 - 011 89 [T A 9IL 8S1 - 0€C 60 £ 1€ X 861 SI $91 7’0 A
X (4 - - el X 0l'f €89 ¥S1 ! 01 Sl Bo01€ €8L 61 9 sl €0 01T
162 09 - - $6 211 60 9L9 Lyl L Sl 0 EO60¢ L18 S0T - S6l 6T 60T
6€€ L9 - - 8¢ E 80F 089 ¥S1 - $0 0l EO80¢ 18L ST - 0 S0 B80T
LY 89 - SL 'y B L0 X 151 S $91 $0 £ L0€ X 0re - $9 10 £ LT
€8¢ L - $0 €3 g 907 X Lyl 9 Sy v'e B 90°¢ X ST 4 $TT 8T £ 97T
86€ LL - $0 96 B0y 069 6¥1 - ST 0 B 50°¢ €TL €0T LS o6y LI- £ S0T
X €8 - - I's g1y Y0y 1L LST - ST 6F B ¥0¢ €0L 061 €z $9 e £ ¥0T
X 93 - $0 9'€ Hryl €0 vTL 091 - 0 LT B €0°€ 00L 681 4 0L S £ 07T
8% 68 - $SI 99 B0y 9L 91 - $9 v'T (N 769 9LT €z $6 0 BiRg 0T
88% 6 - - 6'9 10y 6SL 91 I SL 1'c B 10°€ 989 891 €1 0'6 €1 BMooT0T
(tur) ()  (wo)  (wuw) ()) HE () (o) (wo)  (ww) (D, HEH (wo) (o)  (wo)  (ww) (D) HEH

EOLEW e HEd Il BYEk W 0100 EDLEW HEW #EH Ik BSERk W L0100 EDLER HEW HEdl Ik BSERk X 45 010C

280

(enunuo)) ‘poriad IYuIM ()](7) BIEP [BIIS0[0109)0W AJIR(]
(RCC Hf¥4y 0100) HY[ifHO¥EmEY S 298l

BKR AT 5513 % 4 5, 2014]




281

Data of meteorology and snow pit observations at Tohkamachi in Niigata Prefecture, Japan (VII)

(2009-10 to 2013-14, five winter periods)
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