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A male sika deer (Cervus nippon) standing in the evening sun, in Ofunato City, Iwate Prefecture
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Observation deck using fireproof glued laminated timber, Nagasaki pref. hall
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One of original research reports of forest surveys that were carried out in government-owned natural forest in the early
Showa era
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X (Original article)

EROERD SBSNOY AV F U EMRORIEEMRE

Hol s V' NS BERAR Y B HSCY, gk SEEE Y. R @D A0 R Bt ?

[ =

BEORMBMAD S AT LIzay 3o U E2RWT, SREEEERERZI T2 -7, 185N TalBE Rz A
TSR EEZ 3 L, Bl T ORMESR S » ORIRZMGEE LTz, ZOMRE., 2 I U2 OHEMEREDORTE
ICOWTLL R DFRRMME D N Tz, B D H AR B AAEIS O BEM S X s S ICE 3 2354, B
K UM 7 AV MOBFERHICE DS T LEUTH D, HAWII AFH YD Y TH S, PR T3k
e FH BAA Ny O R BE TS T 72 THEE M O A EE MBI ICE T 9 2 56, FRRERSHEA DRl D A 0|
WrclEHsE00, P, FEHEIZISNICEDZ T ENEYTHZDICH LT, BAWIZISHICED ST
ERHEYTH B 0, BIITHMICERE S NIZBHFRE CIERIE TER Y, B DRARICDONTIIWTNOEE
OFHUEIRIG R T, AFHYDE Y TH D, 72770, D ERESNBRKIC X 3 MEHERTH D, &
D HAS BRSO A S X s A & U T OMG. BHHEBE T B S N O PSR EE Ty H
7o TREEM O HA MBI O FRERHHM 2 #k & UL TOMGHE & B ISiTR> TWiERW, iz, BAKL. Y
AT, AFORIEFFIH L TE TRIZEDEEFEME L, T 5, < TEAH—mEANICOWVTIE,
BREOEWVIRABRAIEAF I D B HRNEREZ RITGEND o Tz, Y EDK S, HEhizZEEsE £ <., 5%
LT — XA ERTHRIEEED D EHNELETH S,
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FoU—FRavIavuyy B i BUER AN HDIAHR, < TEEH

1.IITBIC

WEF T EMEMBEE LT, BEfichzravay
> (Cunninghamia lanceolata) A% H &N T % (T
2021), BifE, KENAARAEZL L TOFMZHNE L
T EAA DN T VB D, FEROMIEHEAM & LToD
FIHEMAEL, TEIFEBEABBENRET AT
% (21 - Hl 1998, il - ¥31 2017, 340 5 2017, 2019,
2021, MR EMZEFTMORE /i > % — 2018, 2021, &1
5 2018, BB 5 2019a, 2019b), il - A 5. ILEREE.
FEOFRE, THERPE, KR ED I I TP OIEf -
SEAMIC OV THIT SRS D 5% FIREZE R &, B
DFHAEGRE (A 2000) & LUk U7z (305 2017, 2019,
2021, FMFR TSI MOR B &2 > 22— 2018, 2021), Z D
R, REREMIZ v / F (Chamaecyparis obtusa) (DHLHE
WEZ LRO ., SUESRTREM . TEERPER . IR EM X
A (Cryptomeria japonica) D FEHEFRET & 05> R[a] > T\
iR, avIAYYUOBEIIXSDENKEVW L
A5 M Lz,

F T Ty AU TIRFT 2 ICE R E, KIIED
TR, THERLETE, FREmEF G EO Y 3
7 VBB A O TS RsRE A 2 T o Te, 185
NI BRI 2 D TSR MR 2 3Tl 9 % & & B,
a7 I OREERHEE & BT O BRI T B H MR
J& & DBIRZMGEE U Tzo

RS A4 4ES H 13 H BB AfI44E9H 2 H

2. itk

2.1 HEAR

FR R SR T (FRRA VRN ARG ) R D <3 (R
MR E RIS ). TR (THEREMEEIR L
2 —FMRWEFERT ) O 3 Hil{ T N2 Nl TR &
TWeay 3oy e ke UTGEE L, ERTO
HEAKIZ 19 ATHD, HEENN4~Tm &REEH5 D
HAARE LAT ORI L, B, ERdoMiARKIEA
TERL D ML DM ARG (FREG © 61 4EAE, F¥aME © 215
m. FHMEER : 26.8 cm) ICHEREN T Wiz, il
EREBIUNARKEOVWT BN TERL Aoz,
Z T T, WBHREDN RV, T4hb b0 Faka s
KU PHEREEREHZ % 6 DODHEMHEA L U T
Lizo DEHBICILRTTOMAKRIEE 2 RTDOTH D,
i A 1.5 m DLEDES T 3m & &I D ALK Z IR
U Tze DB X CIIEH O SEEAAIC DV TR E.

Table 1. D < E1fids K Cliiili O #MAAAR O, i
B, AR O

oo (g E TEEE ARG O
Fig gk o MR o)
ST A 24.4 56.1 300-400
21.5 34.4 230-300
s 1 22.8 54.5 300-400
ety 3 22.8 39.0 250-350

T ABFZERE R O—E, 5 72 M HARM SRS (202243 A, #lizE - IR ) IcBWTHE L,

1) ARMAKE TR RIS H T A
2) BMFEETIIZEAT AMINL - KFPEWIZE R

* PRARER B THZEAT MG RIS REE T 305-8687 IR D IETHMOH 1, E-mail: ido@ffpri.affrc.go.jp
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Table 2. #HMID ALK DEFIT

Tk Hh KO KO ADTOEE HHRENLDY > 7%
AUKAEL I (mm) (kg/m®) (KN/mm?)
MEiNTH] A fE 42.8 289 680 11.1
194 ZENRE (%)  7.27 15.5 7.48 9.71
O A 34.2 328 745 9.52
5 ZEIRE(%) 136 22.0 16.0 7.80
i) S 38.7 358 681 11.4
6 A ZEMRE (%) 163 15.9 6.91 9.07

Mt AR LR OHIPAZ Table 1 IC/RT & & &I,
3 M DI K DFETTA Table 2 1R, DL IEHOMERA
A, EEAR B S IEZNFN3A, 2 ADAKEHFALL 72,
OGN 1, KR35 IEZFNTNAAR, 24D
FRZRIR U Tze ARSI, 1 EEh 04~ 15m
DONiE THER 3 m & EICERALL 72 P & 77 A
ELIERBROBBXZOHATH %, Table L HDM S
X, DREHBIXTILETT O/ 2 ROMGEAAKRIE ZN
ZTHEHELTEBT LTV EEO0, WEERS X AR
BIEBICEND > Tzs 1212 L T NORERHIC IV T H .,
R TE R SR Z WG AR D 5 DV WA RIS R R L T
Wiz 3. —HBREHR (HiE 5 2022) DALKAE L Hix
B, MERCIEmERBRICHEH LAk T EN
THEO. Kiith 5137 DOAKIEEHRN Tz,

Fig. 1 DX 1T, AKDKROARIC LTz > T, MHHEBE T
RS TS D 204 #7255 1A 4 ~ T R, 206 M7 1
~ 4 RCTOERM UTe, e EMBORM 2 A L —E
R R IRRZ I U et — M e 285U E 5 Oz s% (H
AE TEEASHE, IFRAMEZIEEE) 12X, W
HEIRE 70 ~ 80°C TATHzME UTze BREGKHEIE 12% &
UTeo NTHZEE R, T L—F— T X > THEE (204
M JEE 38 mm x fE89 mmx EXHK3m, 2064 : JEX
38 mm x i 140 mm x £ 3m, 7272 LML T
BEHECH RN b DB B ) It EF Tz, ThbD
HEAD 5. %R T 2 80P, HEEAME. AN, D DIAHK,
{ EHEEBOSREARRAZ TR L 72,

Fioo DR 3o fEAAR & idnic, B (55
2019a, b) THW et B R BT (AR PR ZRE 7
A AR AR SR B T IS S SRR i BRI ) O 4
AROMAAR L [E CEM T DS B, fH LUk o 8o h
SEAM. 8 0ABGRER AR L Tz,

2.2 gl EER

EEHK 3 m D 204 MR AN B E EH 1780 mm & 7%
AT A Z Y] 0 U7z, 206 M LEAIZE A 3
moDEDEZDE FIMFHERAKL Ule, AT, DE
i, WETH OB AR O ALK 5. 204 MIEZENZF 4 99
&, 32 1k, 27 (RDERER{A, 206 #11EZ N ZF N 33 1K, 11 1A,
3 ARDBANE S Nz, &I, TR IEN DGR
S5 NTEARTID 204 £ 10 PRIG. BEH (HE S 2022) T
BHBAL LTEDID. RRTEMSFADPSRINLTE
D, Q9 ARHICIEFEEN TRV, TRXTOITEERIAIC
NUT, FHERERE, BE, fHRINEICK 2V 2 7 %RE
DREEIT o Tee Tz, M FRERES O M 8 SR & 7 2
FH (204 # Tl 534 mm, 206 #4 TlEH15D 840 mm
DOETOHIP) IV T, THHLEE TR S UM % T
PRAHRE TYERE T2 THEZM O HARRMARAS ) (M
1974) (LUF. #H4HIAS &9 % ) o MM o Btk e
UC. s X UM O REIRIC X 2 FHh X5 7%
fTizo 7z,

JEM BRI, SO ERRE (A8 ZAEL o 18
& U7z 3557 il 4 mifaf B 5 X THER W T O il 1 5k 7z

TR ZEt

G I

300 ) 89

534 534 534

1602
a) 20444

Tt Zofist

Oy 0

< T 30 > ﬂ140

840

840 840

Fig. 1. ALKKfi A 5 R 7 BRI E D

TR BIZR TR 5 21 % 4 5, 2023

2520
b) 20644

Fig. 2. B RABRMEZEIX (L0 - mm)
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117557 (Fig. 2)o 975D B. MWV, fHELARNH, X
IR, 204 M TEF N ZF N 89 mm. 534 mm. 1602 mm,
206 # T Z N F N 140 mm, 840 mm, 2520 mm & 7% %,
ARAED 10 tF (59 98 kKN) O FIFREREE ( = AT
28 TCM-10000) IC K D #ifaf L7z, 7 AN FigEE
1312 ~ 13 mm/min & U7z, FRERIA DAL hosfic 2051
(MRS A ETRIZR I ZE T, CDP-100) % &% L ad Bk
DEbLAEWTT S L i, RERIKD EEM e fE
R Z2fiEt (RS aRIgR I 7E A 3, CDP-10) %2
H O () 7R B (2781 204 ¥, 206 M TENZEN
300 mm, 500 mm) Z ., faffH i IC BT BT T2 b A
ZIE LTz, BRI 1. RTebBHDLROTZRANITD
Y o 718 WEABOZb AL 5RO FZEDOHHT
v TR T EBIBREE S8 K O EE 2 B L
Tzo 204 A O EKERIE, MFREETOMHAN S DEE
FEE DRI B 5 B T A% 25 mm O Z7KERE R (A 72
Yo L eEEIc K DR BREREERAY) D H Ui
ONICHTIRERZ 1T o T2. 206 M DEKRIE, 204 # L[]
FRODFTETRE 217 > TS BRI %k 9 2
R BRI DB DB BEREET N B YT D L 7z,

2.3 e EfaatER

204 11 Hh U AR B A 72 BR AT U T (IR TR D 5% © R oy
5. EEAV225 mm & 7% B HEEMERER A Z BRA U7z, 206
MIZ T AR D I ERBR A D HE L TR0 h 6.
XM 325 mm & 75 % e E e BRA 2 BREC L 72 RABRAA
DOETE TR TR EREYINGERT BEEE ) (— Mt EnE
NHARY =N A T+ —l3# 52 2018) Z2&2EF 1, LD
25 LTWa, TOKE., HIELLIE 204 #1. 206 #4
TENZTNH 20, 30 Lix-otz, e, D&, IR
T DBRFHDF A 5. 204 $HFZF NZF N 104 14, 32 1k,
27 R DFRBRA, 206 #FIZZNZF N 33K, 111K, 13 (KD
MERANME SNz, ad, HUEMERIHCEN DR 5
NIRRT D 204 4 5 KISHET D SERYL L TH D 104 1k
FICIREEN TRV, TRTORERMRERAICH LT,
BEOREZIT- Teo FHFRIR RO Z F
Weh, IBND B ZiBRIAZ BRI U 7z 7o D il &l
HE RER A & 13 n %

e fma B, RAAED 3000 kN O£ ik Bk (#k
ka0 FBRS R ERT S, A-300-B4) 72 W THEfT L,
RAMEICET 2 FE TORMMR S 2SR K 5 IHE
T A R L TR U T (Fig. 3)o BRI 714, ROAM
Hh S MRS 2B Uz, SKRRERKIL, 204 41,
206 # & & ICHIFRBRA TH W28 D L [H—TH %,

2.4 & A METER

204 # O F EER A 2 BR A U T2 5% 0 OfitE A 5. ¥
AT ZHEH T (LR ) BXUHRHEE (LT M) & 9% JIS
Z 2101 ( HAHIRSHZ 2009) 1ISHE > To R s/ NRER A 7% 7
BTz, Flz, EMAEFEFAEHT (A KZERERRZE

325

140

a) 204#4
Fig. 3. ft/ e L ( HADL : mm)

b) 20644

i R R BT B 15 RS = B T IR SRR ) O 4 R
OEAAR EF CEM DS B, i Lh > zilnh 5
[ARRIC B AR A 2 (E R U 72, #2089 2 BRAY U 7z ik
aBRE, AEHmREA T, Efam, D, b
. EOtED S, ZNZEN 67K, 321K, 271k, 211k
DIBRANG D N Tz M HmRERIA T FRRIC. 2N Z
N 931k, 301k, 271k, 20 thDRERANE S NIz, VT
NOFERAE B AW HEAE X 25 mm (L /517 ) x 25 mm (R /5
MEIETHIN) & Uleo TRTOR AR LT,
P RIE, B2 RE Ul

AW, FHOBEZHWTIIS Z 2101 IKHE>
T o Tee IAICIE. mRERD S F DALV AT
RERRERRS (MRt AR BB S ET S ) Z V., B L >
DViF1tf e Lie, BAMBEICET % E CORMAK 35
IC752 XD I EBE 25 Uz, sl 7%, KM
EhHhLBANREZFH Uiz, 2720, BAWBENT
BEZRBICRELS MDD, EfEN Doz Hbh
B BRI A R B BRI U Tee BRI, B#EZO
ERA R WV, REZEIC K DR Tz,

2.5 &V iAFEER

204 ¥4 O [ F R BRAA 2 BRAF U 7258 0 OffE AN 5. i
Tz AR (T 730 ) B8 X CEE77m (R 7510 )(hn
ik ZzhZrEH B X OHlREmR ) £ 9% IS Z 2101
W Te R SUNRBR IR Z F R U T, 72, MR
ARDOHEARN R UMD S B, #HLEh> 28559
WS RIS D ARGRERIAZ VERL U Tz, AR T IHIRAER A
PRk e B, . D, W,

SHIMN S, ZNZEN 981K, 321K, 27 1Kk, 21 (KkDEKER
EHR SNz, W NORERAE AR HIRLIE 25 mm x
25mm. EXE75mm & L, 3XTOSH D IARGRERA
WA UTCL TR, &2 0E U,

O D IAFFRERIE. WE 25 mm OANENR Z FHNT IS Z
210LICHE > THTlE o Teo MIJIICIE, KB EMN 5 tf DA
Wt TR (RNt ARG BB R Er S ) 2
W, MEL I L E Uiz, RGO MITIEAREDN
5177 o feo MEMROWSHICZEN G (FRX S H st 28

| Bulletin of FFPRI, Vol. 21, No. 4, 2023
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WFZei S, CDP-50) & &kiE L. i & A SIRE D27 7%
E LT alBRIADZNE W OZEN GO & Uz,
MNE T DZERN 1.25 mm GAED 5% 2K ) L/ab %
Ti1%5 o0 SUEIBITIET % F TORFEN 2 ~ 3771
2% KD IR T U, BRI T LEBIRR RS
BED M E 0 5 LEBIBRFEIE ST, 5% Z RO 5UED
5% DARRE R E Uiz, S/KkEIE, BHEZOABRA
iRz, REREIC KD RD T,

26  THAEL—EEAMEER

204 #4 O [ F R BRAK 2 BAF U 7258 0 OfftEk AN 5. <
TR —mE AW O (EM) ZFR LTz, &
BRI THeRHEE TR SRS T RS ) (— e EREA
HAY —ISA 7 o — @8R 2> 2018) ICfiEL>, 38 x 89 x 300
mm O EH% 12 x 100 x 300 mm DK 2 KTl 5 B
HALB XS, A RDSEFZHVTHRA LI, FHMRE
il 77 10 7 AR HE T 1A & — B X BTz, M AFREER &
(5 7TIA4. AFEE 12mm) %Z, < Zid CN50 Z AWz,
B AR AT, DT, T, FNEN 98 14,

ARl

350
50 50 50 50 50

50

50

>
100

Fig. 4. < R AWML (AL - mm)

7Tk 81kE Uiz, DB K TILEHIC DOV TIZ AR
B O HLR KD o 7o AHFRR B 38 K UEERAR 3 DA
5FEMERZ, TXRTOEMICBNTHEEZIE Lz,

XA —mEAWEIE A A > 21T 05|
IR IE AR RS (CGF LA (S T M2, TOM-5000X,
7R 495 kN) Z W CHEM L7z (Fig. 4)e M D EEBED
MEAES A (LA ) Wcinhd 52 & T,  EEAEHIC
—H AW N ZER &z, BRI ORI Z B D
TR (B4 IS (MRS R IR
H# CDP-50) ZZNZFN—D2F DHO fiF, MIHICHD
Nz Z—""y DA ET % & T, M
—MRR DZENLIZRE Uz, 725, TM — I DZNL
32 DODENFIOFEEE Lize 70 ANy ROENHE
JEiE 2 mm/min & U, AMED 8 #|E TR T 5, &
A 30 mm ZHB A 5 E T Z T o Tze 1F 5N TfiE —
TAD mihR R, TR TR B ORI E
AT (2017 AR ) (ARSI T {EE ORI %t
WETRES 2017) ISR S N 52PN TV 25 U,
PR AN (BEOR . KSR T, BRI 7. FTHHRIME )
ZRDIz, EMOEKRIGBRE TIRFOEMOE T AT
OHED 5 £ & D 25 mm O E/KRAEBRAE Y 0 H L.
EHARIT K D RD Tz,

3. MR LB

3.1 iS58

204 #3 K U 206 M DI EABRO KR Z 2 N Z N Table
3B KU Table 41C/RT . AT OHTY > 7 HREEB LT
H F 58 £ 1%, ASTM D1990 (ASTM International 2016) I
Mo T, B/KFEZ 15%RDMHICHE LI DEEHLET
GO U7z, HE/KHER 5% & LC Tukey-Kramer £ & %
BoE (LA & R ORMUEIC K % ) 21778 > TR RIE LT O
WO THoTe, FHERIED T E X 204 #F, 206 #1 &
ESIEMTT DL EHBICILIRTT X b /NS iz R
Ufzo ThUE, IBMdO Y I3 Y B2 ER O HiAL A
BWANCHERE N TV ENEREEZ BNS, &

Table 3. 204 #4 DT FRER OFE R

\ VL RHEBEO . Bevotny  SRIOMT ey wmme i P
ﬁﬁﬁiﬁl‘ - = =) N Fi/sz; ~ ) G R ’\”/7%%& ~ ) IAGH \ H‘J‘ﬂ“’bﬁg Ll stz 1 B0/ S
SHER (AR AP (ke/m?) YR (%) YR ( 2K 15% EEES) Y IR Ihvil (N/mm?) (3 7K 15% u}ﬁ]é)
" (mm) & (kN/mm?) (kN/mm?) (N /mmZ; 1 (kKN/mm?2)  (N/mm?) (N/mm?)
S fE 35 426 11.6 12.8 10.5 10.1 11.3 324 46.1 43.7
_—_ i/ )ME 1.2 363 8.34 10.8 6.92 6.60 6.80 18.2 20.3 19.9
7’9‘377};“ I AE 7.7 528 17.7 16.1 15.1 14.4 17.4 64.5 75.4 69.4
e 72 1.2 336 1.72 0.993 1.44 1.39 1.92 8.70 13.0 12.0
ORI (%) 34 7.89 14.9 771 13.7 13.7 17.1 26.8 28.2 27.4
A fE 6.4 420 10.1 13.4 9.19 8.98 9.67 338 424 41.0
S g ) ME 32 298 7.03 11.2 6.10 5.86 6.34 16.1 17.1 17.1
32k I UN] 12 517 13.2 16.6 12.4 12.4 135 55.1 71.2 68.8
e A2 2.8 60.9 1.89 1.20 1.77 1.82 2.08 11.0 13.3 12.9
LRI (%) 44 145 18.6 8.97 19.3 20.3 215 32.7 315 315
S fE 5.3 425 11.6 14.6 10.4 10.4 11.2 37.0 505 50.9
Lt v ME 15 340 8.25 12.5 6.94 6.76 7.60 17.3 18.7 18.6
27’{7',; I KAH 12 504 15.0 233 13.7 13.4 14.6 585 81.0 87.3
e 72 2.2 37.4 1.90 2.71 1.71 1.68 2.06 11.8 17.0 185
X () . . X E . X . . X
Z N RE(% 42 8.79 16.4 18.5 16.4 16.2 18.3 31.9 33.7 36.3

TR BIZR TR 5 21 % 4 5, 2023
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Table 4. 206 #4 DT FRER DFE R
y Y WHEDEO . Revotny  SPIOHT womr e, L
oo e B Yook BKE Tvoome SUTREL oot i T ks )
(mm) (KN/mm?) (KN/mm?) (N/mm?) (KN/mm?)  (N/mm?) (N/mm?)
S 2.8 451 12.2 12.8 11.3 10.9 11.7 37.7 436 413
ST /Ml 16 394 9.28 11.2 7.80 7.43 8.07 12.7 17.6 17.5
’3‘377,; IEUN: 4.0 555 17.1 16.4 185 17.7 17.7 711 82.1 75.0
[t (b 0.64 36.5 1.73 1.36 2.02 1.89 2.37 14.2 16.0 14.4
ZRE(%) 23 8.08 14.1 10.7 17.9 17.3 20.3 37.8 36.8 34.8
S fE 4.9 436 10.9 13.0 9.59 9.30 9.81 328 38.1 365
. e M# 3.6 313 9.00 11.2 8.50 8.02 7.86 13.6 23.6 233
Ofl L{fgﬁ K AE 95 492 131 14.0 11.9 11.6 12.8 53.2 61.3 58.9
KR 72 17 48.2 1.18 0.970 1.02 1.04 1.52 12.8 12.7 11.8
ZIRE(%) 34 11.1 10.8 7.48 10.7 11.2 15.5 39.0 33.2 32.4
S fE 43 428 12.4 138 10.9 10.7 11.6 30.6 43.1 413
" e/ MH 0.90 387 9.19 11.5 8.63 8.92 9.32 12.3 17.2 17.2
ufg};f %)\‘iﬁ 5.6 460 15.2 18.4 14.0 135 14.1 62.3 76.0 70.6
e A2 1.2 21.6 1.66 2.38 1.44 1.20 1.43 14.7 20.0 18.2
ZIRE(%) 27 5.03 13.4 17.2 13.1 11.2 12.4 48.1 46.5 44.0
EOFEIEIE VT NOMRM TERETH 57z BKE CHEOZIKENARHER K 0 & K& L, RICEKFICX

DEEIZ 206 M TRIEWIZIRD > T2 hS, 204 #1 Tl
HiiOfE R K D KEREZR Uz, 3XTOMEE
DY > FIRELDTFIEIC DN T, 204 #F. 206 ¥ & &1,
— I EROTO ST ORERH K D /NS Iz R L
Teo 77 LEBIBREE ST 1 36 & O V58 EE O 1L, 204 41
2064 & B IChEAMIC K BBV RSN o Tz 7272 L,
204 M D E IR 21775 > To i PR g o . 1Lk A
hEvBRENEVSHERE T T,

AEBRD FRFF M & A5 D IEM B KT A2
WTHT R > e —H#HOMBE R ZH D X & D7k E (7%
MBS ST 2 — 2021) L ZEELIZE& D
% Table 51C/”9, T T T, AGkBRD i 58 & B k%
FEEZ OEZ FHV. 5% TBRRAEIE ASTM D2915 (ASTM
International 2017) ICfi¢ > 72 IENIVEIC K D, FRBER AL 28
WU EHZBEDDIREN Uz, 72120, SCHMED R
DOHIF Y > R L O RS 13 & KRIC X % 350
1T TV,

BT ORNFY > ZHEBIC DNV T, ARRBR D FHED
i Pt 13 8.98 ~ 10.9 kKN/mm® T . ikl D i b 6.34
~9.69 kN/mm’ & D &R KZWEHINTH > 7z, 72720,

ZENTOMTY > TR OFE T T, Sk
EOMEMNEEINT % fHIZERICANDZDEND B, AR
DF R T DRERIAD BT DTV > Z R D V-1
10.1 kN/mm* CTdH O, B OTREEREICET % 7 — &
N—R 7—2E£<8 > (WEMEMIEZHER 2013)
IKEdiRE Nz, RF, BT (Larix kaempferi) ., & /F
DEMDF ORNT Y > FIFE O FYME, 7.14 KN/mm’, 9.44
kN/mm®, 11.0 kN/mm® & [Higd % &, ARidroar 3o
PUORPFOMTY TR I Y e S FOM
Qi LT e,

58I DV T, ARG ER O Tl O #ipH 13 36.5 ~
50.9 N/mm’* T&H 0. SCHk{E O #iPA 23.3 ~ 41.5 N/mm* X
DERDREWETH o7z, 72720, #iFEEIC DOV
TEHLEKROPED, IOITEROFBEHL L
ZERBICANDZREND S, AABOTXTOHBAED
it TR O FfEIE 43.3 N/mm® THH ., T—ZX—RI
RlENIAF, hoxY, v/ FOMFIRE DS FEY
. 40.8 N/mm’, 43.3 N/mm’, 56.9 N/mm® & [ti#igd % &
AiERO a7 I ORI T <Y DFNIUTE
WZ Ehbhoiz,

Table 5. ISR F5UF % Al & STk D 1 A RFIEAR O LEfR

I ek AT O . BRI D
LR T A OS2 L S T
(KN/mm?) (N/mm?)
b 204 38 x 89 99 12.8 10.1 43.7 26.2
o 206 38 x 140 33 12.8 10.9 41.3 17.7
. 204 38 x 89 32 13.4 8.98 41.0 18.1
A 206 38 x 140 11 13.0 9.30 36.5 -
. 204 38 x 89 27 14.6 10.4 50.9
RNl 206 38 x 140 13 13.8 10.7 41.3 -
T £ 105 x 150 43 18.6 9.69 415 29.5
AR 1EfA 120 x 120 29 20.8 8.27 317 20.9
Mg 1Eff 120 x 120 30 18.0 7.04 27.1 18.4
Hazi 1E£ 105 x 105 42 374 6.34 23.3 16.6

T #hF R D 5% FHRELSIMEITIIMETH %o AR (Tetnri, D i, (hii ) o g of
FY 2 T RE. AT uEEE . #RED 5% FRMEIZ SRR EZ LTI DTH 5,
SCHRAE (FERRT . SUER, W), FINZT ) (3 ARMES UM SR > 2 — (2021) IZK %,
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—Ji. IR D 5% FERAICDUWT, ARk o HipH
& 17.7 ~ 262 N/mm’ TH O, CHkE O HiPH 16.6 ~ 29.5
N/mm® EAFIFEIR > Tz, AGRERD 138 O P E N L
MMEDOZNXDERRAKEh oz L LIZBR DR E
o lzEKE LT, ABIADOIITEEDOE S DEHK
EholzT ENFEIFENS,

R, FAH IAS O HIRE R M oD S HE I HE U T fnf B A
[ D H1IEB 35 K UM O F KHTRIC K 2 Fh K0 21T
o TR R, R KD % S8 Tz, BRI R RO E|
Gk, 204 MFCiE, wEART, O, ki TtENRE
N82%. 94%., 718% TH D, 206 M TIXZFNF1 85%.
9%, NR%TH-oT, 2HMETRHZEDIFZ A>Tz,
BRI S LI SRR O T IREE 2 F L8 T 5% FFRAM
EFEHHELEEC A, 204 #1F 249 N'mm® & 75 > Tz, 206
& 17.7 N/mm? & 75 o e 3R 206 123 U % F e
JEDRIRARECTHRT % & 17.7/0.84 = 21.1 N'mm® £ 7% %,
TS DOfEZ L IAS ISRHIG U 7 FLUEss g & i d % &
AFX G ISR U TIE, R HUEFR T 28.4 N/mm®
BWINE FEZH, 2 HOFRAERE 19.5 N/mm’ (Vg
e EFo/z, ATV EEEISHNCH LTI, Fiko
FLHEGREE 22.5 N/mm’ C 204 #41Z _L[A1% & DD 206 #1E T
\l O, 2 HDOFRAERE 155 Nmm* ZWVWIng LE- 7z,
AGRER D FW X 77 T l3 A EH AL O FIR D FH T OFHlfizx £
BatORMIZZ ERENT VS B DOD, AR TR
DOBED KTy CHoTec b ErBEEZ S L. BIR
OMFERHC Y AU U EED D T HUL IS HEY T
HBEEZOND,

THIC, FHHIAS & LTTiEARL, TEMOAARZMKR
Rl (EEMOKPER 2007) (LLUR, S5 JAS £ 9% ) D
HEWX b & UTOME 175> Tze 204 MO EKE

100

o EIAT
A DL
o WRH °
80 || —EEmE(7HTVAL) o
= - BEBE(CJF ASIY) | @
NE — EUERE(RE) ‘o, 2 ECIN
£ 60 | o
~ O
Z
% 40 |
RN
HH
20 +
O | | | | | | | J

0 2 4 6 8 10 12 14 16
BEANFOBIF > I (KN/mm2)

Fig. 5. 204 M D H T OMF v > FRE L thiFgE s L T
FEEGRIE & ORIfG
1 X O B HEGR 3B JAS DB R X 00
EHRIMIC K %,

TR BIZR TR 5 21 % 4 5, 2023

A% D R OhF Y > F K & thiF5REE & OB k%A
Fig. 51C/89 o UK IAS D B 55 X 73 32 A4 0 s
Jo UTz 3RO HERE S B b TRl Lz, WIh
DRI BOTE, AT O Y > 7 @RED S
Bt THIT R L BN 2 EMIC D > Tz, FLUERFE
EDOLLEETIE, 3MFEREDORMERED S b —ED R
DHIF Y > ZIRE O FIFHIC I Tl & FEHEFRE A/ N E W
7 71 (Pinus densiflora) fh D FEHESGE I 0f LT, gl
AN EEZEENREEHZ>TWe, §&bb, 8l
FTOBFEREC O I3 DRSS 2 EH S B 54,
7A=Y MOBRRENE Y TH 2 LEA BN S,

3.2 Mt EERE

204 M B KU 206 M OMEIEFE B ORI 2 Z hEF N
Table 6 35 & U Table 7 1C 7/x 976 #E T i 78 £ (&, ASTM
D1990 (ASTM International 2016) It > T, E/KHR% 15%

Table 6. 204 b4 DHEIT-FiinllR DFS R

. g MCTEATGRIE
ikt I
AR BRI m m)“* (kg/m®) (%) (N/mm?) 1?10\?/ alﬂ%)
mm
T 35 432 12.7 34.9 32.2
. I/ MiE 1.2 344 10.8 25.3 23.7
ﬁiﬁ{i’; e K AE 7.7 530 16.1 51.8 458
e (22 1.2 389 0995  4.99 4.66
ZEEEEL (%) 34 9.00  7.80 14.3 14.4
P fiE 6.4 418 13.4 385 36.7
L BwIMiE 3.2 310 11.2 25.6 23.0
O;z%rh u%’kiﬁ 12 516 16.6 51.2 515
T 7 2.8 62.0 1.20 771 8.31
ZNRE (%) 44 148 897 20.0 22.7
S fE 5.3 429 14.6 39.3 39.4
- 2NN 15 336 12.5 31.3 28.9
u;;ﬁh *ﬂiﬁﬁi 12 532 23.3 53.7 55.5
(7 2.2 490 271 6.69 7.91
ZEENRE (%) 42 1.4 185 17.0 20.1

PR, SR Z2HE Uik i s
WL DEFR—TH %,

Table 7. 206 #1 OHE I FiikER O

g g AR

ik o e wlor MIEE T G

AR AEL (kg/m®) (%) »  15% FH%E )

(mm) (N/mm?) (N/mm?)
ST fE 2.8 454 128 37.9 35.0
/) MiE 1.6 395 112 25.2 26.3

‘EE S\

giﬁf K AE 4.0 584 164 51.8 46.0
FEMEfR: 064 453  1.36 5.38 474
ZERE (%) 23 100 107 14.2 135
TEAE 4.9 449 13.0 42.9 39.9
. I/ MiE 3.6 332 112 30.1 26.7
31<1 ﬁ;ﬁ e K AE 95 503 140 525 48.7
{2 17 453  0.970 7.29 7.48
ZRE(%) 34 101 748 17.0 18.7
T 43 428 138 415 39.8
. I/ MiE 090 383 115 337 34.4
”fﬁ;ﬁ R K AE 5.6 481 184 52.2 47.1
T (e 22 1.2 280 238 5.41 4.24
ZERE (%) 27 653 17.2 13.0 10.7

T FEEERE, SR NE U TealBrAd i 3% <
Wb D LR —TH %5,
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REDOMEICTRE LIz D& 5D CTic# Uiz, M fmomeE
WCDWTHEED 21772 > RS R IGLL D@D T
BHoize 204 MTIEERKFREOEMICE DS, P
T OFEENE ORI DO fE L O &/NE 2 ffiz R L
720 206 M T EKREFEE LS, BATOF
EEA D T OVIEX D & /NS Rl R Lz,
HRiiOFHE L 32 ah o, —Ti. B/KEIEETT
T T ald. 204 MIERR, AR O T AE A fth D RiEAR
HIOFME L D &/ NS I fld 7z Rk Uiz,

AR O F M L. AL EM S K C¥A%ZH
WTAT7ER - e — OB Z N0 X & D7kl (&
MEREWIZEAT MARBERE > 2 — 2021) &R LIZE D
% Table 8 1C/”g s HHUTIEITHITIEE L AR TH 5,

MEIEFEIREEIC DN T, AABROEIIEOHIFA L 32.2 ~
39.9 N/mm® TH O, TR DO HIPH 16.0 ~ 25.4 N/mm* X
DERZVNEIITH > 7o MR D 5% TR T,
AFRERODFEIEOHIPHIZ 23.0 ~ 26.3 N/mm® THH., TH
5 & CHEDOHIPH 12.4 ~ 21.3 N/mm® & O & K& W[
TH Tz MITERERK & 13 570 O HE R A D STk i
DEIRFIF 5% IR TH D . RikBRO Z/KEF LD F
KK 15% L RKRELHANTV S DI TR ARV, 72720, A
RER DA DEE M 225 mm H % V& 325 mm TH 2 D
WKt LTy SCHREDFAER A D £ T 1 630mm & % & 720
mm TH D, CHMEDFER A TIEHITZR & D F DR
DARHBAI D ETEN2HENED - RS E 2
5N5,

RKIT, HHHIAS WSO T 2 a2 175 5 oo SPERA T
CAT AR O MEE AR 2 K & DT 5% FRRAAZ H H
L7z& T A, 204 #1F 24.9 N/mm®, 206 #1(Z 26.5 N/mm®
LD, 206 M DITH 204 XD EKREWVE & x5 Tz
T 5T, BRI 206 12 3R U % FLHESR T ORI E TR
T B & 26.5/0.96=27.6 Nmm® &% %, 5 DHEEM
FHIAS It UTe RkitEgmp L kg %5 &, v /328

Table 8. FE/EAiaABRIC F5UF 2 A AR & SOk D 32 2 R Al

DI
HEFE s O

ek R x KB K REERBRIE ™o S

<M (mm) (%)  (N/mm?) (N/mm?)
. 204  38x89 104 12.7 322 25.1
SRk 206 38 x 140 33 12.8 35.0 26.3
Szl 204  38x89 32 13.4 36.7 23.0
206 38 x 140 1 13.0 39.9 -
L 204 38 x 89 27 14.6 39.4
206 38 x 140 13 13.8 39.8 -
FERM Ff3 105x150 43 15.2 25.2 21.3
AT IEf 120x120 29 14.0 25.4 20.5
MM Ef 120x120 20 14.8 23.2 17.4
[I37i 1Eff  105x105 43 17.5 16.0 12.4

T HEEMERE D 5% FRELIMITHEMETSH %,
ARRER (AT, D EH, ki) OHEEMERE,
HEEARARIE D 5% FRRMEIZ E/KRHEE LI DTH
%o
SCHRAE (R, BERTE. MBI, Hari) & ek
WETIAFTMARBEE L > 2 — (2021) IC XL %,

SI, AFZEZL IS, H1T5VEEL IS OFHFR DX
HEBRE 24.9 N/mm®, 15.7 N/mm’°. 20.9 N/mm® & [[{EdH %
W LAl o 7z, AR A & 0 < Hide & DsEE Lo
RISIMABEEDNE 5Tz I HiEH 30D, B
ITOBRRHC BV T, HEEMRE BT OE D Y
TZRPEDFIBENERZESHRENVEEZ OGNS,

T HIT, B IAS DR IX RSB & L To
MiEt 61778 > Tzo 204 M D EIKRFEE L D LT O ihF
X RE L TR & OBEfRZ Fig. 6 1”7, R
J oMY > L. [\ CHEGEA D 515 5 N7z
BRSO W Tz SRE JAS DR A X 57 i i il
P HRHIS U7z 3t fli i O S HEGR 2 & B CTRl#k L 7z,
WINOERMIC BN TE, BT OfiFY > J R8N
HEhnd 2 1C9E - THEEARRE & Hhnd 2@ d - 7.
FHEGRIT & DR TR, 3MMIRFOEAERED 5 b —iE
D BT OERF Y > JREO I W) Tk b JLHERE
WINEWT A= MO EHEREEIC KT U T HEFE MR A
FRIZBEEGNPREELE> TV, Txbb, BHirok
ROy AUV OREREEZZH 2 LT, il
FRERODFE R L [ARRIC 7 A VOB E Y TH B &
EZbNb,

33 BAMRE

HEETH (LR 1) 3 X CHRET (LT i) OF AWEERD
A ZNZ N Table 9 5K U Table 10 1SR T, B AW
EOED LI 21775 - Ted5 R, WEE TIEWdhno
FEAGHE & & SEEIC 2 137 h o Te A, AEH Il T M
E P ERTOEIC ENFED BNz, %R B KT,
HAWIRIE X E L & OB EOAS, HAT & R e
THEEDOFIED AN RS KE L FHCHEM LB &

80 -

o EMT
A DLI(EH
o R
— BERE (7 HNWAth)
.60 L| - #mEE/F HSTV)
‘€ — EERRE(ZF) o
=
~
Z
40
N
©
%
¥ 20 |+
0 1 1 1 1 1 1 1 )

0 2 4 6 8 10 12 14 16
BHNFOmIFT > I HER (KN/mmz2)

Fig. 6. 204 4D WA DT Y > F (8 & Wi 35 &

CHEHER IS & O BIf%
1 X O RAER I 13 BIAS IAS OB X 7RG
P X %,
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HEICH AWM ZZT BHEHE THRENDEENKEN -T2
A[REMEME Z 5B, iz MEH & HH & DL Tl
i E 1 D 5 hi AR S DR & WEMIC D - Tz,

R L AKMIREOBBRICDOWVT, I vY R
O & Lhig U 7z & & ORI E 2 Mt U Tzo Mo
B (k) &3, B L AFH i OE AWHEE & O %
# Fig. TWCRT o TT CTHOWISMEIX, AF. T H<Y,
v 73 (Tsuga sieboldii) . A I < VidHHS (1982). & /F
FHHEDS (2012), FEWRBRO Y 35 VI3EE S (2018)
I K2R AVINRBIAD M TH %, 105 (2021) &
O AT O AWRBREI TR TWA M, AW

Table 9. HEH T (LR 1) DO AWHAERDREH

it T a ke S
B A BRI A
i (mm) & (N/mm?)
SEAfE 3.9 436 13.5 9.04
. /Ml 1.3 346 12.0 6.99
A\
LJL‘{F | SON! 7.3 537 160 124
e 72 15 413 0944  1.23
LRI (%) 39 9.47 7.00 13.6
SEEfE 6.2 411 10.7 8.89
. /Ml 29 278 9.00 5.41
Osgﬁfﬁ SN 15 502 12,5 11.7
FEUE(R 72 3.1 62.6 1.02 1.67
ZEMREL (%) 50 15.2 9.56 18.8
SEaE 5.6 401 10.1 8.86
. /Ml 2.0 315 9.20 6.00
”;f}f RAAE 13 466 12.3 11.2
FEEE (i 22 2.8 418 0834  1.39
ZHHRE (%) 49 10.4 8.23 15.7
SEE 6.3 393 10.2 8.07
U /Ml 1.7 347 8.80 6.80
|¥Jﬁ‘%ﬂﬁ SN 14 503 140 110
e 72 36 36.2 123 0.904
ZEENREL (%) 57 9.22 12.0 11.2
Table 10. B H i (LT 1fi) O AWEAEROAGH
N S = e T AT
‘f%gﬁk it (1:ua ES) aéfﬁf Gl
v (mm) & (N/mm?)
S E 38 433 133 9.05
/Ml 1.3 347 11.4 5.25
.
(’E;ijf Nl 7.3 531 162 157
FEUE(R 72 15 422 099  1.39
MR (%) 40 9.74 7.48 15.3
S E 6.0 414 10.2 9.68
. /Ml 2.9 276 8.50 6.49
OSE%FH KA 15 509 12.3 13.8
FEEE (i 2 3.0 66.0 1.07 1.86
ZHRE (%) 50 15.9 10.5 19.2
SEEME 5.6 405 9.86 9.34
. /Ml 21 319 8.70 7.28
”;ﬁf SN} 15 467 11.7 12.1
FEEUE (R 72 2.9 427 0830  1.38
ZFREL (%) 51 10.6 8.42 14.7
SEEE 6.4 393 10.2 8.85
_ /M 1.8 345 8.90 6.51
rﬁgﬁm A 13 501 145 118
e 72 3.6 35.4 1.29 1.47
LRI (%) 56 9.00 12.6 16.6

TR BIZR TR 5 21 % 4 5, 2023

FEAHY 105 mm x 105 mm DIV HIG A WELEE TH 5 7=
&, AREHTIEZEDHTWRV, Fig. 7h5av3aud o
BEF AT /FOMICNELTWED, EANHE
EHFIC K> TEAFZ FE-> T3 D8 A5z,
IS, AFRBRAS b 5 AW O FEHE R & G L 7
¥, HAWORMERE X, W JAS, M JAS, ESE
WA DOWFNICENTEHBIHEE /23 B & ICH U
ZERAL TS, BABOEMERE I, BRI ER A
IC & B B R FERE OO BLAESR L AE (“FEIME ) x FERMEIC RIS
BIEESDEMFE @/5) x EL a (1/2) x (1/1.5) EENTW
% (Hi8 2015), 7272 L. AOHEIOERIE V. T2 Tl
P RE L DHE H 1 0O & A WiaE S Oz < OFHE RIS
ASTU. RS YEZ F U7z, #5372 Table 111
TRT T, HMESREEAYEIL 2.04 ~ 2.41 N/mm® & /x> 7z, &
M IAS FEH IAS, HEERA TS Uz B 13 v/ -
AIIVEBRICAFTENETN 2.1 N/mm®, 1.8 N/mm’ T
Ho., avIAUYFrOEANOIREEREHYSMEIE,
E/F e HTVITE, 12720, AW ORAEREE X
HAMHREN SN LR IABNTED ., Fig. 7R
U 7=t fE oo & A Wias g b S [ O FHE IS K b FitEnh
JERM 2 R U, FEUEsR I & Lhligd™ % & JLHEnR & A Y

14 -
HSIY
12
10 ¢ o< (&
L

y = 0.0239x - 1.11
4 L R2=0.876

O d93oy>
2 L O tmEE
ERERIZTOY MILD

0 I | )
0 200 400 600
2=E (kg/m3)
Fig. 7. %5 & REFNI OB AWmREE (& 1) L OB
1%
H:AF. THRY VA, T S (1982).
/& HES (2012), BREBROIY I I
RS (2018)

Table 11. & A Wi JEAER Y D

BAMERE (N/mm?2)
o

FEA i O ET (Ul el EREE
HEE T OB Al
R 9.04 8.89 8.86 8.07 7.65
(N/mm?)
%ﬁﬁg@%ﬁ 2.41 2.37 2.36 2.15 2.04
(N/mm?)

T ¢ FEHEGREEFRY A LS RE H TTEEME x (4/5) x (1/2) % (1/1.5)
TRDTz,
JEVLBIROERAX, W5 (2018) 1T K %,
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il / FHERRIE I 1.2 ~ 1.6 £/ 5, RICEHHERMO Y 3
W D IEUEGR TR (DI 2.35 N/mm® 2 &/ F -
HIIYBRUCAFOHUERE 2.1 N/mm®, 1.8 N/mm’ T
Fid % & RMEGREE A / BRI TN T 11 B KT
13 &7, BEFEE DINT V AD M 51T AT DREAER
EHYDEY THS EEZ BN,

3.4 &V AHEEREE

PRI (T 1) BRUEES R /T0M) OB DA
FREROFER A ZNZ N Table 12 35X U Table 13 12779,
FEBIRREE IS S0, #efim. B sme i D <IEihio
SEEMEDERRTE M AEITOFEE X D & KE o Tz,
RIS U T, mhgmic & - THRERMNEZR D | #
AN TIEAT RS, EEAMTENRD N, HUE

Table 12. &8 /5100 (T J51aD) D8 D AR IREROHTR

Kl ég’?pﬁ s Ak tt@jlﬁlﬂfg DD 5%
A E T m) 0) 01, DDBPIE
(mm) (N/mm?) (N/mm?)

TR 338 426 139 3.83 7.65
ek /) MiE 13 335 12.5 1.72 433
98 ik RAKAE 10 541 16.6 7.45 12.8
T 7 17 417 0702 114 1.83
ZIRE (%) 44 978 506 29.8 24.0
S 6.1 409 10.8 4.44 8.66
. /) Mif 25 279 9.23 2.03 3.56
33<2 ﬁfﬁ E‘g’kﬁ‘é 16 506 12.6 7.10 135
T 7 3.1 63.0 0982 139 2.67
ZERE (%) 51 154  9.05 31.2 30.9
S fE 5.6 402 9.38 3.96 7.99
. /) Mif 2.3 313 8.40 1.97 4.19
”;ﬁ;ﬁ FON 12 473 112 5.92 11.3
FEHE (i 22 2.7 446 0699  1.04 1.93
LRI (%) 48 1.1 745 26.3 24.1
S fE 6.4 386  10.2 352 7.25
. /) MiE 1.7 351 876 2.36 5.58
ﬁaﬁ;ﬂﬂ SN 13 479 137 605 11.9
e A2 35 314 107 0815 1.38
LRI (%) 54 814 104 23.1 19.0

Table 13. £ /510 (R J51) D& Y ARGERDHIR

5 T e s SEBIRREE JUED 5%
oo LI O TP
(mm) (N/mm?) (N/mm?)
TEE 38 428 139 4.05 7.65
. I/ MiE 13 348 126 1.80 3.99
fﬁf IEIN:) 9.0 536 163 7.18 12.0
FEHE (R 7 1.6 413 0666  1.19 1.50
LRI (%) 43 963  4.80 29.4 19.6
RS 6.2 406 104  5.23 9.89
. I/ MiE 3.0 280 879 2.16 4.49
ﬁgéb{iﬁi E%ME: 15 496  12.0 8.99 14.6
P 2.9 641 0936 161 2.68
ZENFRE (%) 48 158 898 30.9 27.1
T fiE 5.9 403 10.0 4.20 8.40
. e/ Ml 33 311 9.01 2.26 5.82
”;ﬁf SN 13 476 11.6 5.59 10.7
FEEHE {72 2.9 428 0707  0.790 1.04
R (%) 49 106  7.04 18.8 12.4
T fE 5.6 384 102 3.80 7.79
o M 1.4 344 915 2.54 5.49
ﬁﬁﬁi&m F’akjﬁ 13 474 131 5.50 10.8
FEHE {72 33 304 0.904 0.842 1.41
ZENRE (%) 60 792 886 222 18.1

D 5% DARBEX, AT TRV N MIC
BOTHEHMHEICEZRD SN o h, ERAT
O XML O FEE LD B RKEh o7z,
KA LRI L DL TR, BRI, OED
5% D ARGREE & &I AR T D J7 DA E WME
mcd - 7z,

VAR L kR D DAHDRFHEMEICDOVTE %
MR & OFBEA E . Z T T XHMED T — 2 hdH
BIRITOUED 5% & O ARGRE 7 IV THEE & D
BE{%R7Z Fig. 8 IC/RT s T T THW kX 3.3 Icid# L7z
LEDLFEILCTH B, Fig. 85I ITH VDT LINE
D 5% DIARBEEEZ & I AFDORFEAIE L TV,

RIS, AFREREE R D 8 0 IAH O HHEGRE 253 L Tz,
I, B DIABDIMERE L AW OFHEGRRE & [AREIC
S IAS. P JAS. IEERAM OV NIC BT & iRl
FREIBEEC EICHACHEZEA LTV S, HDIAHD
FLUEGR (L IR A NERBR AT K 2 S5 A8 IfE  BLHER T
il (LLBIRREE IS I DA ) x i@fiE b a (1) x 1.5 2 ENT
W5 (HilE 2015), 7272 L. g RIE RV, T T
TUE. SR O [ O LLFIR IS )1 O E 7z T
OFtFERIC AT U, BEEREHE S EZE N L, MRz
Table 14 1C/R9 7, FEHEMREEH N fE (X 5.28 ~ 6.66 N/mm® &
7o iz, BIRFIAS, FrAH JAS, ML IS RS U fo FLHE

16
Chs<w
< 14
g v
E12 L Crhey
£
w10 =S
ﬁ D<LE .
S 6 | MR \rne
8 y = 0.0383x - 7.58
& 4 | R2=0.953
S mislsEls
% 2 | o foniE
’ EREREFSTOY MILD
0 I I I )

0 200 400 600 800
2E (kg/m3)

Fig. 8. 2 L A MDA D 5% 8 VAR (& &1
M) & OB
HRAF THY, VA AT DS (1982).
b/ Hi#ElS (2012), ERBROOY I
HH 5 (2018)

Table 14. 8 D JAH D JEAREGR R i D F

Ak i D T IR FEo ST
FERT F1 0D LA R i
INVAIORB AN 383 444 3.96 352
(N/mm?)
FEUEGR A FH 2 i
(N/m?) 575  6.66 5.94 5.28
T - RGBS, LRBIRR S )1 O E * 1.5
TRz,
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HERX, e/ F ATV BXUAFTENETN TSN/
mm’, 6.0 N'mm’ THH, TV I THF DD D IABRDFLHE
TR AR A AR A IS VA, D T LAY O Rk
TR AFOEAEREE I LT RE > TV e,

35 K EREH—mEARTREREE

Y IATY U EEMIC, AFEEAAREAME Uz
< ERAT—mY AWRIER DK R % Table 15 1< /R7, %
NZNOIZEFEEIC DOV T FEED L Z T > T2, 7
OFER, EMTHOFEEIZ D X LD BRI, &
J 1, AR TRE L RO M D < X
KO EKFEMIEXICRRMIITREDN 572, AN
JEB X T DARREM & FRIC, < EREH—metA
Wik K 0155 N2 2RI — I M DB E &
DOHBAFRENDE L. RUFFRC BV TE, ER, i,
DX DNEIC EM OEENEH - Too FHTD IETHOD
O EE 315 kg/m® L BHFICE L, TN KRERE
PEAEDOREARMIC K BB WNCKEHEE L EEZABNS,
ULh Liahs, WM DV CidihEm,. > < .,
EMTDNAICE L, BMEOZBIIRD NGz, T
NUTDOWT, BEEFEMZE K 02 e2iiBiEE 7L TRoNS
PRI, fE— XD &ihiRh SRS 5N 5 EEED
PERE (A2B EAN0 DAL ) LIXE A B2 RT AL D
BT EMERIEN TV S (VNS 2018), AWFFEICBNT
EFHC M OEEN ORI T, ffE— 9 XD EhfR
DILH EW O OARLEK D & FIHRIME MR G ENEED 5
N, EEEOZBE) ZYBHMIENE L REHTETWiRWA]
REMEN D B, T DHE OWIEARINE L 22 U OFHIG & 75 %
M, L FHEEOYIBIRIEEIC DT & 0 i) 7% FEAfh s
WETHBEEZ BN,

FAWEE L KT DIARKEEM L FRkIC, < EHE
H—m AWK DGO NZ )12 e B E & DY
RICOWT, av I rzipe Uizha & migkEs
TMELTLAZE LT, M2 Fig 91CRd, CC
TREEKMTEHELDRBEAF, £/ FEXTHS

JriEme

Y EMIC LT EORR (FHD 2016) L BHET
MU, BB, FHLICESAF, e /FBLXUHT
YVOTF—=RICBFBUMIEH TV - AFEESOMEH
B G TIA, BEX12mmBIT 15 mm) THO., At
HTHOWEEAFHEHER 6 7o, BEE 12mm) &1
iz a M,  EEARMILLIAERD CNS0 ThH 2, TN b
DOABAIIE T RT6 KT D (AREE 12 mm T 314,
15mm T3fK) THo/z, Fig 9 KO, avIauyrizE
MiIC LB oK iE, MEEOREZET 5 AF
BXU, BEBEOmOE / FEXUCH T LR
LTHEBETHZIN TN T TH - Teo HEMNTEIT/N
T oL B HoayIuy U IicBE L TR, XU
fifFi D a7 I TP L R L TN WEZ R L, £
Tay b (R E SR OSEIAME ) Zxig e Uiz alRE
MEDE FlEE-> Tz, HB. BIRIMAOICBVWTE N
ORI Z R Uz, LR T, { EHET—mYE
AWTERER K D18 51 5 AR ISR A F & AR O
HHEZHT2LEZLNZD, MBRADEEIC K> T

2.00 .
1.75 |
2F .
150 | it 0 077
R g EJ*
2 125 |
= Oo< &b
p 100 | o
g
H% 0.75 |y =0.0023x + 0.46
R2 =0.77
0.50 |
Sialo Lol
0.25 | < ftirE
EIREHE2TOY MCLD
0.00 L L )

0 200 400
FHMDEE (kg/m3)

Fig. 9. EMOEE L  THEAM T AWRAIm ) (& &
WM ) & OBR
H:RAF, v /F, ATV FHS (2016)

600

Table 15. < ERTR—miv AWRLEROH5 R

Ak FMOERE FMOEKR BRI KRR &AM GIHEE
SR IAEL (kg/m3) (%) (kN) (kN) (kN) (kN/mm)
S E 425 12.0 0.76 1.4 15 0.50
. /M 338 105 0.52 0.98 1.1 0.19
‘g‘:ﬁ;ﬁ [EoN 542 15.0 11 18 19 11
P A2 36.9 0.914 0.13 0.16 0.17 0.22
ZERE (%) 8.67 7.61 16 1 11 45
S E 315 11.7 0.56 1.0 1.1 0.60
S¢ T %‘/N% 307 10.5 0.51 0.92 1.0 0.47
71k n?zj(i[a 332 12.6 0.61 1.2 1.3 0.76
FEEE (R 22 8.29 0.626 0.033 0.078 0.085 0.097
ZHRE (%) 2.63 5.34 6.0 7.7 7.7 16
SEEME 380 155 0.68 1.3 1.4 0.70
o /Ml 345 12.7 0.57 1.1 1.2 0.50
”fgﬁ %kj{ﬁ 434 18.3 0.82 15 1.6 0.88
e 72 30.5 2.26 0.092 0.11 0.12 0.45
ZHREL (%) 8.01 14.6 13 8.8 8.8 21

5521 % 4 =, 2023]
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TN REL TS Tz,

T

EERIERMRAOSAFLIcay AT ZHNT,
FRERE AT > Tz 13D NTEBREE RN 5, R
REMEEZ RIS 2 & & i, v I oY OsmEER
& BT OHHUERIT & DORARZ MEE L 7z,

R oihiF vy > 7 E8s X TiFEEgix,. 77—
N—=ZICR W E N2 ATV DZFNSITEWVENE SN
720 MHHLIAS O FRFEMEIIA O FEHEICHE U C B AR O
PN ORI D B KETERIC & B X 00 21775 - T4
R RHED KB 72 LTz, P JAS Ixfi L 7z
M ORER O ORMERE L T 2L, avI Ty
IS (ATY) HETH -z, 8 IAS OBEME
PR o A S 0 U Tl o L HEss s & Lelie 9 %
L avIAYT VR T A VMOBREEEY TH - Tz,

FEERIREEIC DWW T, M JAS IS RS U 72 R R A
OO EARO SR L bk d 2 &, av I TP Ui
ISI(e /F). ISH(AF), ISl (AT=Y) OFUE(EE
WINE ElElo 7z, —75. B IAS OB IX 0 M it
PSR IS U o e A O FEUESR T & Phig U 72 SR Tl
HHF L RRE, 7 = MO RFEREAH S T - 72,

HAWHREICDWT, MR A LI AW D
JLUE R AH L & RS JAS, FrfH JAS. SEEIRA IR
Ul AT OB UEG RIS & 7z LRER U245, av 3oy
FAF OMIFERH S TH - 7z,

HORARICDONT, HBIREIS D SE LD DA
HDFEHEGR A Y & D D AR O FLHEGRE & 72 ik U 7z
R, AU ITP VI AFH D VI AF 2T A BITER
HETH - Tz,

 ERAT—mt AWERBRIC DWW T, AF L EBRED
BERATRGH. 23UV ORKINI & BRI
WAFEHARETH > ., BEORWVERER AL AF X

D RN EREE RTHAD D > Tzo

DL EofERZ#E 2 T, SiEREMEIcB VO TRE /D
TVnEozreMEHEZ T, RICay I T 2BlITO
BERICEZ D2 2R T NI TDO XS Ik 5,
M IAS DBERERIX 8 & LTk, iR LT
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ENEHETH D BAMBROE R S 1AM O ELHE TR
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M. HTERER. HEEREREROAE RN S IS (A FRY)
ICEDBTENTEETH DN, AWK RN S X
SN (AF)ICEDHBET LMY THBD, BTORE
HTERILTERV, BDIARICDONTIFWT NORE
DHMEREEFARET, AFEHEL 1.8 N/mm’ £ T35 &
MY TH5,

L, TNSIERBEENERBEIC X2 MEHERTH
D, B IAS IC BT B HEERX 58 & LT oM

P IAS IC B0 2 WM 2 e UL TOMGETHE & &1
TR TRy, 5, HAW., ®DIARIE, AFD
FAEGRIEFICH L CE FREIZEDEFEHE LIz, £, < F
BEH—mE AR OV T, BEOKWEERAIE A F
KO EMMNEREZ RTHEDHD > Tz DLED K S ICHRE
LR EINTEBD, 5%E 7T — 22 lAERQ THGEEZ
EDBTENEETH S,

ot &

AWZELE (EIRF ) FRFRBIZE - AR AE AR RR T IR 22
fteray e s b TEERAEBREO BRI 726
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%o BRIAD ATITHE UL i VR A7 R PRER B 27 PR 7
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W 17=1S 1z, fe L CRGHTT %,

5 DUk

ASTM International (2016) ASTM D1990 - 16 Standard
practice for establishing allowable properties for visually-
graded dimension lumber from in-grade tests of full-size
specimens.

ASTM International (2017) ASTM D2915 - 17 Standard
practice for sampling and data-analysis for structural
wood and wood-based products.
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Strength properties of Chinese fir timber collected from multiple sites

Hirofumi IDO"”, Erina KOJIMAY, Hirofumi NAGAOY, Hideo KATO,
Yukari MATSUMURA? and Yosuke MATSUDA?

Abstract

Various strength tests of kouyouzan (Chinese fir: Cunninghamia lanceolata) obtained from multiple sites were
conducted. The test results were used to evaluate strength property and verify the relationship with the current
design strength. From the verification, the following conclusions were drawn. First, for mechanical grading
of structural lumber under the Japanese Agricultural Standard for sawn lumber (JAS1083), it is appropriate to
include the Chinese fir in akamatsu (Japanese red pine: Pinus densiflora) and other species groups for bending
and compression. However, the shear should be equivalent to that of sugi (Japanese cedar: Cryptomeria japonica).
Second, although only from the viewpoint of the select structural grade of A class structural lumber, for the Japanese
Agricultural Standard for structural lumber and fingerjointed structural lumber for wood frame construction
(JAS0600), it is appropriate to include JSIII for bending and compression and JSII for shear. Therefore, the current
species groups are not applicable. For partial compression perpendicular to grain, all kinds of design strength are
the same and will be equivalent to sugi. However, these results were obtained from a limited number of specimens,
and neither JAS1083 was examined as visual grading of structural lumber nor JAS0600 was examined as no.2 grade
for A class structural lumber. Additionally, for the shear strength and partial compression strength perpendicular
to grain, some lumber had lower strength than the design strength of sugi. Moreover, some specimens with low
density exhibited lower performance than sugi in terms of one-sided shear at nailed joints. As mentioned above,
many issues remain, and data accumulation for further verification is essential.

Key words : Chinese fir, timber, bending, compression parallel to the grain, shear, partial compression
perpendicular to grain, nailed joint

Received 13 May 2022, Accepted 2 September 2022

1) Department of Wood Engineering, Forestry and Forest Products Research Institute (FFPRI)

2) Department of Wood Properties and Processing, FFPRI

* Department of Wood Engineering, FFPRI, 1 Matsunosato, Tsukuba, Ibaraki, 305-8687 JAPAN; E-mail: ido@ffpri.affrc.go.jp

| Bulletin of FFPRI, Vol. 21, No. 4, 2023






[ AR B WFEAT T 728 &) (Bulletin of FFPRI) Vol. 21-No. 4 (No. 464) 261-265 January 2023 261

%8 #R (Short Communication)

HMESHRFBATEN N E2Ad+ 55342

Amblyomma testudinarium DFRE

T EARY

w5

2022 £ 5 KU 6 HIc, D I OBRMKEEIITEN THIR DRI X2 Y X 2o 72 L T A,

FFIXZ, TRRNTFIE=,

FIRX=, TRNTFIR=,

THAY AR, BV IAFT IR PERE N, Ml OEE
FE TS T VR EDOKAEE YRR e B, /-

FRE R YO N2 KSR B F

THay ARZR AN EHAD T RHEREICK > TEENTWS &

EZAbND, LML, ZAVIAFTIIIXX_BA /I OMERT BHBIC K DMT %, E5IC. AFD
NI NERFEFI D Z 0, TNHEDT EMNDXAYIAFTIIXZDENITIRA LR E LT, B
ICHIAD G 200N « R AEIYIC K > TRBIAE N etk e L i, 4/ T OERMTIERE L2 AD
KIRPBM IS N TRA LTcATRENE 2 E & L R U 7R 5780,

FoU—R XD ZAYIFRTIIH
BroMEEE

oI

VTR, BRI MRAERERE (SFTS) Z1d U &g
%< X A EGRYE D FAEDN NI H BT D,
FRMAET SN T OIEENEE BN % < X ZfEAND
BRI R E > TV a (EFk 2019, MRS 2019), Afk
R D NFEICIE, 7 & b7 F < X = (Haemaphysalis
longicornis), % 4 % I F T T < X = (Amblyomma
testudinarium), V< k< & = (Ixodes ovatus) 7x & N%LF
ENTWVS (FEH 1990), EIYEZ BN T 5~ X i3I
WA ZEELE LTHIALTE O, IRitHIcE E0H%
I B THHNTHEINTNS (McCoy et al. 2013,
Esser et al. 2016), HFAEENYIM TR F D, IFHMEK
KR X_@HEME LI LhamLEnEbnTns
ATREMED B %, LA L. BAMERE, LY v - EDERIC
SRAZDE LT ADANDEEBEICRES 2 &, BXUA
DAETEEICS X =M LIBFETMDRAT S L0 S
2DDHERICK > T, ADEFBEICENTEIY X =AY

19 2 A[REMEDY D % o
HWHREED X S NOEIEE IR AT %48
&, B TNV TAINVERT AT N, HEE
75T\ % (Gehrt et al. 2010, Honda et al. 2018), 751 %
< (Procyon lotor) *°/\%7 ¥ (Paguma larvata) & -
TR ISR IEIHE P REBRADNZ G T N2 1ED,
% X F (Nyctereutes procyonoides) *>, 3 I (Felis silvestris
catus) DI— RF)LE L OHITH LN, NDETHER
iz X<FHT 2 EEZ 5% (Ghert et al. 2010, ffiE 5
2019)o T 5 L7e7 =32 T A1)V BT A ZIEmEAR, Bl

RS - A4 4E 6 30 A JREEZEL: HAI448H 25 H
1) HASARHRBLREDINTZE R AR S WTFEAT 72 E ST ek

S A ZEVEGYE, AR, TNV T AV RS AT,

TR IC 38U B bk & - BN Z & D BRE 21T
KLTWB T eHW-EITNS (Bradley and Altizer 2007,
Gehrt et al. 2010, Borsan et al. 2020, Doi et al. 2021), Doi et
al. (2021) (ZBIERITIEERIC BN T, B 1 LR ZTWH 0
L. —&L ORI T % HRREREEDEE T 41U,
AN L TFEET 2HAMPREHTH > TEE
BHEOS XMWl o 5T xR L, TOWZEE.
T=INYT AR T AT INOEEBNAFET 5 HEARE
RNFEIC A= OS2 LR B LIt DTH S,

AMERETIZEIT (LUF, Afre 92 ) 1. DEHRo
BicHiE U, AFTOFHET 2 D ETHEEE T/ 7Y
F (Lepus brachyurus), =3k>7 7} Z7'< (Meles anakuma),
A ZF (Mustera ittasti), X XF NIV TIA T,
I 3 (Vulpes vulpes) OEBDEZR SN TS (HES
2019), —J7. ./ ¥ (Sus scrofa) . =5k (Cervus
nippon), =7k /7€ 71 (Capricornis crispus), W /7
2" (Ursus thibetanus) & - 72 KBIMEZLEE 1 IR NI
IR H B & DD, AFTEITE A L TWERW (1T
N5 2015, #IE 5 2019, BalE4 2020),

AP IR N O/ NI R, S, TR
B3 EMEREINTWVSIED, WA &S
ICEHN T ORMEMREE 217> TV 5, BEITICE -
THR T XL, —HD~ X =3Bz
fEL 7z ANFNC K > TIHAEMIGETIAE NS EENH S &
BEABND, £T T, 202245 A5 6 Al THM
BEUIZEATNTH L 72~ X ZREGHR IS DOV TS S

Do
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Photo 1. ZRHFHETIIZEITIN = 2 = ERI AL
ik

A A IR D < I THAR D BICHIE T 2 R A
Wi CH %, FRMAEK 33 had 5 B 6 ha L EDKIARET
HBF), HELEHAZ 2 DTS (i 1994,
Photo 1), 7 F > 3 JVAEHIDE (70 x 100 cm) Z FV 7z if
RO ER 202245 H 24 H, 30 H. 6 A 6 HICHTN 10 #1
FUCHENME L7z (Photo 1), ff#R D i I& & TR 15 77 [
IO, BIUT2< X =13 99.5% T &% / — VI iz i LA
E R TRIFE LT, FAKBAMEE (Nikon, SMZ-180, R ETHR)
NC. JEH - & (2007). Yamaguti et al. (1971) IZfE> T
RN SEEZRE Uiz, EHIC, 3RMEHD B~
XZOFEW WX =, HA=, KEZ) ZZNZEhniE
L7,

R

KRBT FF A= (H flava), T2 TFIX =,
THayax A= (I turdus), XAV IFTIIHZD 3
J& 4 K 40 (R Z FREN L 72 BREIEFF X =R £ <
(A= =1, #HRX==17, YhFX==2), RTT X 7
FRIZZ(FHRZ =14, R == 1) 7 HhaAy AR E= (¥
R =4), ZHhYIFIIXX (HX=Z=1) Thol
(Table 1),

5
SRR Z RS NEFF X ZE, o iz R

TR BIZR TR 5 21 % 4 5, 2023

KL OWFME, MBS EORIRHFIHNZ S
NTW3% (Fujimoto et al. 1986, A 2017, Doi et al. 2018),
TRAMTFIZZAIMA I BOTIEA /Ry
Vhix L OEEFERBEBRDVHSNTVZ M, KT
LA ZOEFERREIE G ZIFRT IATIED
PRI, A, 73 (Bos taurus) 7k & 2RI Wk i
TBHTEPMEETNTWVS (A 2012, &H 2017, Doi et
al. 2020), 7 A v aRRIZ Y F IfA EH FEREA
PCHFET BT LN TWS (1hA 2001), 25
DR S, 3FIC DOV TIEAFTAHAD T 2 54 HE
KXo CHERIEINZWEEDNEVWEEZ NS,

APHETRHEIANEMEIIE X = 1RO ANRINE N
TeZ Y dF 55X =Tdh 5 (Photo 2A, B), H#HX =
BNEHEHIN L NETH 2 EENTODEH, A A

Photo 2. R THRINE NI A AV IF SIS X DX
= (AT, B ) (/2 RO =& 1 mm)
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Table 1. X ZFRIHLN T & O~ X R (BRIHENIE Photo 1 2B )

BAYIAFITIIAZ FFYHZ TRNTTFRAZ Ty ARKZ
Amblyomma testudinarium Haemaphysalis flava Haemaphysalis longicornis Ixodes turdus
Hi £ £ £ g 4 7 7 g Z Z 4 Z -1
5 - - - - - - - - - - - -
1 0 0 0 1 5 1 0 2 1 0 0 1 11
2 0 0 0 0 3 0 0 1 0 0 0 0 4
3 0 0 0 1 2 0 0 1 0 0 0 0 4
4 0 0 0 0 1 0 0 0 0 0 0 0 1
5 0 0 0 0 1 0 0 4 0 0 0 0 5
6 0 0 0 0 1 0 0 1 0 0 0 1 3
7 0 0 0 0 3 0 0 4 0 0 0 2 9
8 0 0 0 0 0 0 0 1 0 0 0 0 1
9 0 1 0 0 1 0 0 0 0 0 0 0 2
10 0 0 0 0 0 0 0 0 0 0 0 0 0
Kokl 0 1 0 2 17 1 0 14 1 0 0 4 40

Iy E DMK BV TIREENTHED,
HHEGDHOBERTH S LHARESN TS (Yamaguti
et al. 1971, (LT - JER¥ 1980, Doi et al. 2021), X X+ 7
FATRIEEDNSEMENHEHBH, 2131/
O TH % (Iwakami et al. 2014, 5 H 2017), L7z
MWoT, A/ VT E LIaWARFTNIC T % 2 A8 3
FIIREZ_DIFER, EFHEOA ) Y OERMD SR
FILTEMoLOEPNCK > THRBIAENTHEME L.
THAMERICHRET ZAEICE > TR B IR S Nz alGEMED
EZABND, AFNCKE ZWiFs L ENB A /D5y
iz k., MNICERT 2 X FE 7V uars
&< & = (Rhipicepharus sanguineus) % [\ C E N EREE T
ERMEFETEHIIER LTV ARV EZzlEA NI,
ZAYAFT I X ZMNEIE L TEE T 5 nREME I B
RTIRENEEZEND (TS 2015, = 5 2019, BREE
4 2020),

WFNICLTE, APETHINICEBTIEO S X =hE
BUTHEO., AMERIRFIDHRE S N5 HO~ Z=h
LRTZT LMol BYETHOBAN S, Bt
TERIC KB~ X A DFERZITIGRD T & KR
M, DT IR > TR A ZEFRBIAL C LAk
WK IICHEZRILND BRENDH B T L BB TEEZ L,

i &
APFBEEZEGT ZICH 0., EHRIEMZ I - 72 8
HETFK, BLERIK, FRIBEMRKS ISP L LT 5,
o, RHE O —ERIE H AR L 2 R 51 F 7% 58 i &
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The report of Amblyomma testudinarium collected in the Forestry and
Forest Products Research Institute premises, Tsukuba

Kandai DOIY"

Abstract

The flagging method was conducted for tick survey in the Forestry and Forest Products Research Institute
(FFPRI) in Tsukuba, Japan in May and June of 2022. Haemaphysalis flava, H. longicornis, Ixodes turdus, and
Amblyomma testudinarium were collected. The wildlife host fauna in the area lacks large-sized animals such as sika
deer and wild boar. Haemaphysalis flava, H. longicornis, and |. turdus may have been carried by infesting small
and medium-sized wildlife and wild birds. However, A. testudinarium is commonly distributed in areas distributed
by wild boars. Furthermore, cases of tick-bite in human are frequently caused by A. testudinarium. The staff who
moved back from the fieldwork and the small and medium-sized wildlife which frequently visit the FFPRI from the
wild boar distributed areas are necessary to be considered as the possible cause of A. testudinarium introduction.

Key words : tick, Amblyomma testudinarium, tick-borne diseases, urban wildlife, fieldworker
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%8 #R (Short Communication)

b FY OBIEERD 5 DERRIREICEDLS
PERE 7 IV XL YOLO DE T IVEEE

A€k 81, B SORHR 2

w5

L Ry Ot g 5 BRIEZ M 2R 2. Ptk 7L 3 U X LD You Only Look Once (YOLO)
DEBDETTIVCLEE LTz, YOLOV4 & YOLOVEM DMRGE T, Wi & & 0.9 B2 D average precision (AP)
TR UTz, F7, YOLOVS IIE=a—F )%y b T—27 (NN) D LAY —Y 1 XHEE 2 5 HEHOET

JU (YOLOV5n, YOLOvSs, YOLOv5m, YOLOVSI, YOLOV5X) h'd % 7z &,

INLOREEESIT- e,

YOLOVEN Z R 2 TOETIVT AP A 0.9 &b, EREMHICBAL T, NNDOLAY—Y A Xk 5T

[ERRDRGRE & 75 o Tz

F—7—F : YOLOv4, YOLOVS5, ¥ikkutt. PRIE M. & ST

1. ZC®»IC

AR, HEY) OO IRAEAE FRS>EY) OO F BN HE 2 1 0D F2 8%
ZHINE LT, YA (object detection) Fiffi7Z s L
T2 B FEMBREDM TN TV B, B2, A FITDK
FUE A VORI (Fan et al. 2022) 0.+~ b OJEERETD
i (Liu and Wang 2020). Sgfic DU 7z RIEDORH (Parico
and Ahamed 2021, ltakura et al. 2021, Chen et al. 2021) 7% &
DEFIND . WAL T IVT) XLICE R RS DD
REEINTVED, LSFHENTVWE7)LTY XLOD
—DIZ You Only Look Once (YOLO) "% %, ik DHIZE
L 2T YOLO ZiEH LIehhITH %, fehf (2021) 1&, It
B O L EEMEFETH % b K=Y O35 R Z 3R
btz ZHMIC, UAV ZRIVWTHEEE LI YO
Kt i {5 5. YOLOV4 (Bochkovskiy et al. 2020) % L
TERRZMI T 2TV Z2ER L. Wif§ HicdH > 7 BRE
D 80~90% FEE M T H T eNTETLEMELT
W5, LA L, HERICHE LZEBROATHEE L RHE
BREZIT>TE L. MERLTZETIHAE L BIOKEIHR
LTS EATRE T H B0 T O HERT N
X LML TV5, COMERRIESBROEMICH >
TS CTEEGMHHRETH S, £z, BRKHOEE T
FRU LTcy 2 — MR Lo, BELTHAD
BRI DB TH - 28557 EICEEBRE 2R T
EhaholflbdHoic, T A, FHEGZEMNT 5
CLICKBEREOMIEE DN LESWEMGFdT 5 &
HEL, EEAFEE LTHRIN TV,

YOLOV4 iZ, CEREZN—ARELTc=Za—F )3y b
=0 DA =TV —AT L—LT—2 TH% darknet
KRoFREENTZETNVHANRICRHENTE L, (ER

RS2 - D44 13 H  FURRZE 4491 H
1) KR SRR MR > 2 — JLipi H iy,
2) MR TEIT MR REL > 2 — R E

* AR WIZEHT MAEREL > & — JLEE Y

(2021) TixZFNZHNTET IV ZIERR LTz, darknet iR D
YOLOv4 IZ B L Cld. $FIC OS A Windows DI &I 3447
EREIOMENIERICHEMTH 2% 8, fERLIEETIVE
—RICENT B L TIEEND > Tz, — /T, YOLOV4
DIRRIC 0B E 1ufz YOLOVS (Jocher 2021) Tid, 7w
Z LN EFED Python DA —T7 2 — AWEE S A4 75
T % PyTorch (Paszke et al. 2019) Z W THEI N E
TIVIHARICNHENTE D, FITEFEOMENES
DILHMEDE WY, Microsoft COCO dataset % W 724 FE T
&, YOLOV4 D75/ YOLOVS K D & K5 FE & O i i ¢
DIMNMEN TSI MELHEHEHDD (Nelson and
Solawetz 2020). [AFEEDRENHERTE 2D THNIX,
YOLOV5 DFHIZE T IV ORISR U TRERFS & &

D195, £, BhdlicdH 5 M RV OERERD K51, /)
EOYIADE R LIS T SAFET S K 5 BIGHEOYIA
MHIS R LT, YOLOVS Y & DREEDIEE 2R Dz
IG5 T Lid. BREDERZE DB OMAL RIS
AOFHATRENEZ T % LT ARG miEfte x5
TH?9,

AWIFE T, 51D YOLOVS OF|H Al GEMER S kI
DWTHGRET 2 &2 EHMNE LT, VAV Z W TIRY
L7z b K=Y ol migh SERR M T % €7 IVOfE
K72 LT, (1)YOLOVS 2 W T B N7 BRI O HKS
J% & WEAE D YOLOV4A DE 7)1 (TER 2021) DS & [t
Rz, (2 FizIIcBS LUzl zinz T#E L
725 OBRRE O RS E O LSV RGE LTz, £z,
YOLOVS IZiE, =—a—F)bxy =7 OHEED LA
Y —P A ANEGZZ 5 HEOETIVAHEINTED,
LAY —Y A ZXHNENEDHSIEIC YOLOVEn (213 L
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A=), YOLOV5s (213 L7 ¥—), YOLOV5m(290 L1
A —).YOLOV5I (367 L 7 ¥—),YOLOV5x (444 L ¥ —)
W%, TT T, BYOLOVEICDWTIE=Za—F )%y
FI—=JDOHBEDOL A Y —Y 1 XAH T2 ETIVEH
W B DRSS DWW T B MEE L Tz,

2. MR ik
2-1. %8 - IR T — 2 DIERLE YOLOVS DE 7 /UIERY
ARWFZE X, {ER (2021) THIFH L7z, 2020 -6 HH 5
8 HIC 12 7 D b B~ ERMEFE K O\ Ttk T, DJI
> Mavic2 Pro % 721 Phantom 4 2 W TR L. 7EK
Lz —%2 (L%, vy b1 &9%) ZZDOFEF
MdaLesic, 2021 FE6 HM D 8 HITMIF T, 37 FT
DM KT 3 7 i N TigibkHl (Table 1) THZEh
Feifg (LR, &y R 2 &89 3) BHTICHER Uiz,
Bk, IMAWCIRE Licb 0 &, JLiEHRME R O
TR - AFLIEZEOREEND D, WTNOLH
EH AT 2EE e U, ATRERBR O @ 5 5~10m 2
JEORETRE T 5 &, mEROBHFEEA— ML
T5EIIC LTz, . WGEEOKIEROIR/RAEIC
KO HBNORBICEED S TEHMEMN T AL Tx-o
TWiGEREEH D (Table 1), BHEDO—H KR CERED
HIRO LG ak e EENs, NAtOomWwET IV
DOIEICHRATH 5 EHIWI L. TN 5 OERE 2ZEICH]
MUz, W ENERRIE. VAV OE R T, B{§O L
HBICH > B IE FICHEMRICE > TEH ., £z, UAVY
E NS BENTALE T, W OIBRTIC D - 751,
MR Z THIEICE > Tz, 53,2021 4E (&
L 2) OEETIE. g FORBEOHGFEREEHB T &
ZHMC, ATRERIRD mE 2 T ClEd 5 K5, e
1B AR U TR, RO (K93 em) DE T )L

Table 1. s b & Hitd ok

YA XMWA40 E7 VR, mZFEED SHE U TR
S OEEEED 5m Rl TH - Iz EHER S NDEIRE 2
EENTW, M HEROIERIC H 72> T, BEi{gY
A X% YOLOVA DT 7+ )V v A X T % 416 x 416 &
gLk U, %4 O HEIED B ERIRNE > TV 57
. EROHLEE & BB OM T DISZR— U EEFT XD
I, T, WBOYIO M UFEHAAWCEZLEZWVWED
IZ. W70 2~6 Tz U TREFTAIG & LTz,
PERR U724 (Fig. 1) 1&. v 1 THFH 448 KL v b
2TCHEN 11 kT Tz, 2y b 2 DIERICH T2 5 Tl
ETINVORANZ SO 2N 5. 2020 FEOHRFE BRI
BHEOEENTWaD -2, K2 5 DiRE TIERIC
KELE o FZERESD, B (2021) OE T IV T FEIA
+0 TR IIBIN L In o To, HBE L TZERRENE 5 72
& e & ZEMIICZ T X2 b I T L. 174 D
B LI T DX S IEIGE 7% > Tz (Fig. 1 D FED,
YERR U7 R COEBICDONT, WY /T—2 3>y
7 5D =7 T&H3 Labellmg (Tzutalin. Labellmg. Git code
2015) ZHWTCTHEDTY / 7—a vy T —2EER LT,
oy b1 ORI OV TIE, 356 O Hi{% T &G
6138 flil D BRI EL. MFEFA WIS DV TIE 92 MO f§ T
At 1692 (HDEREE & 72> Tz (ER 2021, v b+
212DV, HETHER T & 1245 2818 (HOERFIC 7
JTr—=aryzMNUET, K8EIcHzs 140 . &
&t 2308 fH D BRI MG - o il 72 ezl fh it U T A
HfRE L, 580 34 . Aif 513 (HDOERRED G - fz i f 7z
MRREFH S E Uz, 723, REL G o RERRDHEL -
BRI OEIE. £y b 2 OMGEHERIC 13EEN TV,
YEQ U 72 2238 FH {5 & R A i {5 72, Table 2 D@ D
13380 DEGEDTEIT> T2 LT, ZNFRIT DOV TERR
R T 2K 2 MEE L 72, YOLOV4 72 W T MRS D

it hooRE Y TG K (G
JtiEEE Mavic2Pro 6/12/2020 0 N 5
e A ] Phantom4  7/1/2020 0 N 52
FE e PR mavic2Pro 8/18/2020 0 el 28
ER L PR A = Phantom4  8/21/2020 0.7 =g 5
WA PR A Mavic2Pro  7/9/2020 0 20 12
SRR A Mavic2Pro 8/11/2020 0 g 2
AR Mavic2Pro 7/15/2020 0 =0 2
1 SARPAE ELE 2008 AAHE Mavic2Pro 7/10/2020 0 En 1
18 SARME IS 5101 ARV Mavic2Pro  8/3/2020 0 gl 8
FINFEGEBARME BEE 1065/1067 MAHE  Mavic2Pro  8/13/2020 0 =3 27
) 1P AR B 1103 AAHE Phantom4  8/21/2020 1 A 1
R ARAAEE P15 1409 AABIE Phantom4  7/13/2020 -1.3 =30) 3
AR A Phantom4  8/6/2021 0.3 M 8
FRILIER A Mavic2Pro 7/15/2021 0 gl 12
57 B R A ] Phantom4  8/4/2022 0.3 ENn 8
ZEMIARME P 36 MAHIEZ/NIE Mavic2Pro 6/21/2021 0.3 &0 6
IS ERARMGE PR 1231 MRHEIZ/NIE Phantom4  8/27/2021 0 =3 6
HAEVTSARME FE 351 MBES/MIE Mavic2Pro  7/30/2021 -0.3 20 14
{48 FE S50 AT FE S D VE R (& M= B SR 2 R~ T,
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WCIEAER (2021) TYERR LTz E TV HEH L. YOLOVS
EHOWETTIVIEODW T AN THIZISIER L
YOLOV5 D% 7 )V & B FEE DN B9 % github (Jocher
2020) » 5 A F L. FJJH U 7. YOLOV5n, YOLOVSs,
YOLOv5m & U YOLOVSI 2 W72 228 1k, GPU & L T
GeForce GTX1650 % $4#% L 7z PC % #]f] L. Python3.8.12
N U PyTorchl.7.1 2 W T HIT LTz GRUD A EVUHE
B OMHR D7z, 8 EF O batch size % YOLOVSn &
YOLOVSs D ¥ A1 1d 16, YOLOVAM & YOLOVSI D&
IZl& 8 & L7z, YOLOVS I H51) % ZE KE O batch size 1.
W OB RITHBEST 2 E DD, 0D epoch &+
FICRKREL LG EICERENITBEEILD SR> T

Fig. 1. TR U 7= b mifg o 4]
Table 2. fEIR L 1= XTIV D —5E L1 S NIk

TEPRETNT NS 728 (Jocher 2021), FE D epoch
Bz FMGEEHEHRI LD & RKEWV300ICHET D & & B,
i {RY A X7 416 ICZH L THIT L. YOLOVSX D2
BT DOWTIE, B D PC Tld batchsize 8 L LT H
GPU D A BV HEMNWARE LIz7z8, GPU & LT GeForce
RTX 3090 7 #4#k L /7= %72 % PC ZF|f L. Python3.8.12
& PyTorch1.10.1 Z{#ifi L "C. batch size & 32, epoch $t7%
300, MY A X% 416 ICRGE L THEIT LT,
KRR H 72> Tid, 2 DODOEREBOEL D %R
IS TH % Intersection over Union (loU) Zkic, i L
Te AR AR IR R D FEFEIK & loU = 05 THA -
T W72 %7% true positive (TP) & L. F iz, B LR

MREIE EF) 2Py WEEtw b Precision Recall AP S
Case 1 YOLOv4 Setl Setl 0.80 0.91 0388 1B (2021) DAEH
Case2 YOLOvbom Setl Setl 0.86 0.84 0.90
Case 3 YOLOv4 Setl Set2 0.70 0.62 0.61
Case4  YOLOvV5mM Setl Set2 0.76 0.60 0.71
Case 5 YOLOv4 Setl Setl+2 0.78 0.84 0.82
Case6 YOLOv5om Setl Setl+2 0.81 081 0.85
Case 7 YOLOvV5mM Setl1+2 Setl 0.85 0.89 0.93
Case8 YOLOv5N Set1+2 Set1+2 0.84 0.84 0.89
Case9  YOLOv5s Setl+2 Setl+2 0.87 0.83 0.90
Case 10 YOLOv5m Setl+2 Setl+2 0.85 0.85 0.90
Case 11  YOLOVSI Setl1+2 Set1+2 0.85 0.85 0.90
Case 12 YOLOv5x  Setl+2 Set1+2 0.86 0.85 0.90 T75% PC 2 F)
Case 13 YOLOvS5mM Set2 Setl 0.80 0.71 0.77
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g Al E AL 0 U C IR O FRTE RHIAY 10U<0.5 DEL D T
B> T2 & D% false positive (FP). 1F fif D KETE o fifi e i 12
WU TR U 72 I AR W IS 10U<0.5 Th -7 d D7z
false negative (FN) & U T, %€ 7 )L 72 MaE FH {5 3 H
L7zBa D, TNENOREMER LTz, FEMICIE, FP
WSERE LIS DAz M U728, FN 3 Eif% I 7 E LTz
BRRZMHTE R o el -> Tz, TERRE N4
ETIVOREEICDWTIE, TPI(TP +FP) & L CRIE TN
% precision (P) & TP/(TP + FN) & L THiH 3 RN E 5P
FEI D 5 BRI ES R S N2EE & UTEHA
TN B recall (R) XU, MiZZ G LI TH % mean
average precision (MAP ; 7272 L., AWIETIE 17T AD
HIEDT AP) ZIITKGLE LTz, ¥, Th b DRI
HTz> TlE. #HE D epoch I HREEH MR THEGR 21T
AP WK & 755 Tz epoch DA R EF IV EHWTIT - T,

2-2.YOLOv4 & YOLOVS D EEER

AWFFE T, FEE%IRT B, f55H & LT YOLOVSs
M5 YOLOVSX ITIFFEEIC AN R WRER LIz > 7o 728,
I LA v —Y 1 XD YOLOVSM Z HWTIEKR L7
E7VEAERM (2021) TERK L7z YOLOV4 DETIV & &L
L%, £3. YOLOV4 & YOLOVEM DZFNZFNDET
JWIZDWT, {ER] (2021) DEigT—%tw b (v b 1)
DIz FINTEEE Bk Ui B ORSE 2 i Uiz (Table
2DT7—A1L2), £l £y 1 OEEHAEGEDORE
FAWTHE L7 YOLOV4 & YOLOVEM DET )V, 2021
IR UGBS (2 b 2) IC#HT 5T & T,
INFNOETIVORAEDWTH Lz (Table 2 D
F—RA3&4), i, b1 ORI G E I AER
L7z YOLOV4 & YOLOVEM DETF)IVE, vy k1 & 2D
W7z 1 D0ty b UTE EDMGEEHERICEH T
5T LT, BEALHEHSEEICHT BREAICOVT B
L (F—A5&6), ZTDfl, YOLOv4 & YOLOV5 D
ZTNENDIRAKBORE ZFHEE T E ZREICB VT,
YOLOV4 DIE 5 WO MNICHZICENS L WVWIMEND
3E D0 (Nelson and Solawetz 2020). FEHNAF]HAD
HBEL LT, 7—A3 & 4034 KOG 5O HE R
% GPU Z ¥4k L 72> PC (MacBook Pro) C CPU D& (Intel
Core i5, 2.3GHz ATV 16GB) THIT L /ZBIC T L 1= 1
Mz U, iR Uz, T, GPUIT & 2 HEm R G
SR E R % 728, GPU(GeForce GTX1650) 7 & # L
72PCTHEI7 — A4 OHERICE L M ZZH L, 5B
D CPU DHD PC DFER & Ll Uz,

BRIERMHIC B 5 7o > Tid, A O EBO EfEET &
BT I ADTHERN SR ENBEHEER 7 ORMHE
FHRET BN, 77— A1 ~4IZD0TIE, {EM (2021) &
DOEBN R 21T 5 Bl 5, BREM IO (S X
I7 OIS YOLOVA DT 7 4 )V METH % 025 & L
Tzo —/ Ty SHEMER L7 YOLOVE DETIVTCIE, 21
JEX 7 ORMMEZ 05~ 06 FEE LIZGEEICP ERD
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Model comparison of object detection algorism YOLO
based on the cone detection
from the imagery of tree crowns of Abies sachalinensis

So HANAOKAY" and Eitaro FUKATSU?

Abstract

Differences in the accuracy of cone detection on the tree crown of Abies sachalinensis were compared using
multiple models of the object detection algorithm “You Only Look Once” (YOLO). Training and validation were
conducted using YOLOv4 and YOLOv5m, which both showed an average precision (AP) of around 0.9. Five
models of YOLOV5 (YOLOvSn, YOLOvVSs, YOLOvSm, YOLOVSI, and YOLOvS5x) with different neural network
layer sizes were also compared. AP was 0.9 in all models except for YOLOv5n, and the accuracy was similar
regardless of the neural network layer size.

Key words : YOLOv4, YOLOV5, object detection, deep learning, fruit set evaluation
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Fig. 1. SR BUKaAERHE & (BTN O A SR BUNEE Y

The Kamabuchi Experimental Watershed and meteorological observation station in Yamagata Experimental Forest

Fig. 2. ALK 1-3 SN 350 2 HUBRFHE . (2) RhiiAIBCOBVE S5, (b) Fhii /5 DL DBUL /i (%6)
Topographic characteristics in the Kamabuchi no. 1-3 watersheds. (a) frequency of slope gradient, (b) frequency of
slope direction
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FEAREIUKNMGEHE 7 o — M XEFKNET DNy 77
T LT, 2007 LU 7 o — b RXE KN E R
IKRIEEDINY 77w T e UTHRIFH Lz,

BKHEER IR 3R & BIIFIERE UHE R LTV B 720,
HELTKX (O, @ KXZHNT, Kb SHiEICHE
U7z (AL - J578 1952),

Table 1. B/K i IS BEHT U 72 BLMIE 25

Observational insturuments used to mesure

precipiation
$H) =P — i
gf)’j nf)ﬁil capacity of
one tipping
S ﬁﬁéél‘%ﬁ\ No.34-HT-P 0.5 mm
Meteorological station A EE 7#&#R. BO71 0.5 mm
HYDK 77 /ud—X) :
Fr&hin rhyRIZE, BO11-104H% 0.5 mm
Next to the -
government building  KH#EFE. No.34-HT-P 0.5 mm
2HRMARES ko g5, Te2M 02mm
Meteorological station
in front of no.2 WIEZHEE. RT-SE 0.5 mm

watershed

q=9.254 x 10°H***
g =6.910 x 10°H***

(HZ6) (1)
(H>6) @)

T T TC.q: ik (L/s)  H: 7KDL (cm) TH B, HikEZz (3)
Rl KO RIRE S Uitz B Lz,

Q = 9221 300,/1000 ®)

272U, Q:iHkE m q: ke (Lis). t: FoERRE
1 (s)s 1. 2@ IRefIICERES % DOl E R TIHRT T
BB, WHKRE, REER TR LU TKE (mm) 12 #
T 5

33TEER

2005 4F 10 HIC KSR T G OEFL U BB HG 2
ITHLEEIC, NUPRAMEREL T, HiizicL—Y%
BB (BHTE 72 GAYDK T2 /0y —X) -
B7605) &3 A L7z (Photo 1), ASHIRRIE. &R (WB7611),
ZEHads (WB7605), 7 —&Z 1 — (WM5571) & [EEHH 5
RERLE 1 (Photo 1), MRHEBICIZ AL — D 2 LT

Photo 1. HifziS A Uz L—Y BT
Newly introduced laser snow depth gauge

(@ MELE

HRAR SR (b) BRI K 230 Y% R b agiE

DIzHOTIRD . (€) /ISP X FREDOHET. (d) Fv VT L—
T a v O (e) ZHEE (WBT7605) & 7 — & 14— (WM5571). (f)

JEEB (WB7611) . (g) P&

(a) removed ultrasonic snow depth sensor, (b) digging holes for installing

the panther mast with heavy machinery, (c) installation of the panther
mast, (d) situation of sensor calibration, (e) converter (WB7605) and data
logger (WMS5571), (f) sensing part (WB7611), (g) snowboard
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Bo. WEEICIEREACHlE CEREREE, mk i
K BNK DR T EAEZ TR, BERE. 10751
>R —VTCHIE LTz,

34 BREKANLE

H L3 B & [FIBEIC -/ 10 e 5 2 H O -/ 10 K &
L. W10 RO A2 RO A & Ule, BRI,
Hif 10 RF DB Z O A O Hf & Uiz,

Pk I SR FE G TORNMEE E5ME L, Thic
RPIWECTGEEE. ITEREKE. 2 5Ra5SRES
Pk EDNEICBIIE N TV B 7z vz,

RBIZ DWW TREIT B TR HERS U 7z 10 %
%5 12, FRB OB Z —IEE L L7z (Photo 2), F7z.
2010 4 9 H OSERNREIC iR Cld KR O T FRAE L.
1 SR & 2 SIROFHEICRHIAE U7z (Photo 3) —H

Photo 2. 1 'SIRDIIPHIC F513 % LIk

51 K 72 I R (Table 2) ORI, KAl O
g7 —2 8 U 3Bz kv LT 2 tho ik o Bl
T =2 S Lz,

3.5 KBV DM EIRIERE

BRI DKM BIINC BH 720 . RGO/ NBE N RIE T
NTW3 (15K : Photo 2a, 4d; 2 5K : Photo 5; 3 iR :
Photo 4ef), EHII/NEITIZEIBRRDIEZ D, RFIEXEDT
DICATYy TPREHICMA TEIE AT Y TRR S/ —
R THEMENT VD, BVNRZEBAIHAT %72
DT, MEFTHHEATZRESD K 72 (5% L (Photo 4ab). AR
BBREZBFEBICEBEO B AR, RDBEICIGCTEOE AR
1727z (Photo 4cd), Fiz, RICBNEZT 2720, %l
HNE £ ToOsEZ i, BUAVNEOREOIEEE (Photo 4ef)
R FHIRIC D B RGO Z1T > 72 (Photo 4ghi), &

Sediment dredging in settling tanks at the no. 1 watershed
() TEZERIRIE RO T (b) TERPHEIC BT ZE2ERTF. (¢) —HHRIC & 5 TRMEIRORE T, (d) BIEEZ ORI,

(e) IR DTEHOHY

(a)immediately after the start of work, (b) work in the settling tank, (c) transporting sediment by unicycle, (d) settling tank
immediately after dredging, (e) settling tank after restoration

Table 2. /RDERINDBEHT & 3% 1K

Reasons of water-level data missing, and dates (year/month/day)

pLElEE) 1R 2 5K 35iR
Reason no.1 watershed no.2 watershed no.3 watershed
2006/10/3 2006/10/5 2006/10/3-2006/10/5
b 2007/9/27 2007/10/2-2007/10/3 2007/9/26-2007/9/27
Sediment dredain 2008/10/7 2008/10/7 2008/10/7-2008/10/8
9ing 2009/11/10 2009/11/10
2010/9/30-2010/10/1 2010/10/5 2010/10/4
7 T EHA B Ik 9/13/2010 9/13/2010

Flood over notch height

IAIEHE D DREE
Failure of water level
recorder etc

2010/9/14-2010/9/15

2006/10/6-2006/10/10
2008/12/25

2006/1/13-2006/1/30
2007/10/12
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512, BEMICE 0 CRBINROT TS LaTT > f
(Photo 5), — /5 THEIINEIC CiZ\ IRAYEY HER
DT ENHD (Photo 6), A I bkl R EZMEH L.
B OFE(R & IR0 ~ 5 T VB8 7,

4. HEEHEE. HEKRB XU HRH L
HiR KRG, HKEB XU HTETES Table 31 F
L iz, 2006 FH 5 2010 FEIC I B BEDOR AT
I3ZNFN 189 cm (2006 £ 2 F 10 H ) . 111 cm (2007 4
2 A 2H). 131 cm (2008 4£ 2 A 28 H ). 158 cm (2009 4
1H25H), XU 135em (201041 H 14 H) Th -7z,
FRBRHIL 65 DR R Z WE LT 2 1S T O BT,
7 AR ZAHE (AbkE 38°45.4', TR 140°18.7", £ 105.1 m)
&7 AR A4l (JEfE 38°52.7', BiA¥ 140°19.9', 555 170 m)
THd, Fig3IcEhl. FE, @B B2HEHEEZTRT,
HIEIC B 2 BEDRATEF LRI ZNZ N 157 cm (2006
£2H6H). 52cm (2007 4= 3 A 15 [ ). 119 cm (2008
2 H 17 H'). 100 cm (2009 4E 2 H 20 H ). ¥ X U 106
cm (20104FE2 A6 H) TH O, @LIc BT 2 HFEDRK
HEBRIZENZ T 154 cm (2006 452 A 6 H ) . 77 cm (2007
3 H 15 H'). 106 cm (2008 4£ 2 A 28 H ). 103 cm (2009
E1H26H). BXU122cm (20104F1 H 1415 H) T
Holz (KBT 2019), FRIIHH &1L K D EEhEn
=, BEEREEIEEHENAEVWENZRT EEZD
Nizo Fie. ZWD S OFERETHE (FEREE A 20.3 km)

FO@ (BN 9.4 km) AEL . FROBEEROMEIE,

Photo 3. 2010 4F: 9 J] OS2 0 ik Bl

SO HHFEX O EAMHEER LU (10
HIE © r=0.887),

2006 4E 5 2010 4E I 3517 % 4E (% 7K & 1% 22317 ~
2719.5 mm DI T IE 2429.0 + 221.2 mm (= (T
fiZZmrd, LTREM) TH -7, éﬁ%ﬁﬂﬂiﬂ%@’i%&ﬁ
DT AZ A7 (JbfE38°51.1, A% 140°12.0°, £ &
88 m) (&, WM S IHFETEN 6 km I T B, ﬁ%@El
Fe7k B DOBRIE. SWAHBEZ/R LUz (r=0.960) » E 7.
2006 £ 5 2010 fFIC BT % 1 HR, 2B IRBLXUT 35
RICBUF 2R R OHIPH & FEEIEZ N 2N 1630.2 ~
2193.0 mm & 1979.9 + 214.8 mm, 1535.1 ~ 2139.5 mm &
1949.3 + 244.3 mm B X U 1570.8 ~ 2603.5 mm & 2106.1 +
3685 mm TH -7z, kbl Tl 201049 H 11 HEN S
14 AR TERNE T, BN clm - 5
DOFAEIC KO KEDO T FEA L (Photo 3)., ABainiis
V23 U 2 PRIE LT O Fri#E0 220 T ORGOIENE: Uiz (R
52011, 2021, KRR TR ZDIHM DT — 2 25T,

r=0.963,

AR OXRIARNC B 2 SPGB OB T X, #
AROKHLREFOBIMER I EHRER, HidKDH
HHLD T —2 ANF)INHFRICZENZEN T 1 THY
Teo Flz. RUKHELED TWG I ILE SRS SR 5
B BB EIIZEAT (D) I IHhTEW . B, A
BROWD £ LDITER L., MO T S H
FH B XU BB E I ERER B R 2B 7 8 (B2 1942) D

The Kamabuchi Experimental Watershed immediately after heavy rain in September 2010

(a) 1 S IROILIPHE, (b) 2 SIROILIIHE, () 3 ZIRDILIYHE, (d) KOZFTFD T T — M EINCELE > TV 2HF- ()
BEK U TR DIEER.  (f) 5 FEIRIC D % BUHAVNERIC D733 2 iR

(a) settling tank at the no.1 watershed, (b) settling tank at the no.2 watershed, (c) settling at the no.3 watershed, (d) the float
of the water level gauge is buried in the sediment, (e) traces of flooded water level in the hut, (f) the state of the bridge

leading to the observation hut over the Tsurugetazawa
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Photo 5.
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IRSCBEN DHERF T P

Maintenance work of hydrological observation

(a) BFMHEA TS INED—EE, (b) /NED—EZERE L7z, (¢) /NEDEROEREDELT. (d) NEDREIDE
FEETZ, () 3 ZFINCH T 2EHETOM. ()3 SIRIC BT ZEHZOME, (9) B THIRICH D B BALREDORK T (h)
RETTzDm & ZTE L TOBIRIL, (i) BRERE T BB OGOk T

(a)part of the decayed hut, (b) immediately after repairing a part of the hut, (c¢) repairing the roof of the hut, (d) immediately
after repairing the roof of the hut, (e) bridge before repair at the no.3 watershed, (f) bridge after repair at the no.3 watershed,
(g) the distorted bridge over the Tsurushitazawa, (h) the situation where the height of the bridge is being adjusted, (i)
immediately after the repairing the bridge

2 ST BT % ZFFED/RBIN OHERFE PSR

Maintenance work of hydrological observation at the no.2 watershed during snow season

(a) BUAVNZEDEH T A LIESERT. (b) R A L. (c) RIS ARIADOR T

(a)before the work to remove the snow from the hydrological observation hut, (b) after the work to remove the snow from
the hydrological observation hut, (c) the hydrological observation hut at the no.2 watershed at the end of snowmelt
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Photo 6. BI/N= THERR & =B
Animals confirmed at the hydrological observation
hut
QRN () R=irE)
(a) mouse, (b) bat

YR—b 22T 2l LX T,

5 STk

H kT (2014) HADO LM ORERRHT— 2 . 7K
X - KBRS |, 27, 19-28.

M BIL - AL B -0 E (2009) S8R ARERK
SHEREH BN S — 1 - 2 « 3 SINERBRIR I — (2001 4
1 H ~2005 4 12 H ). MRS LTRSS | 8 (L),
51-70.

JUET FR - /NEF 0% (1983) i AR Bt 1 5
RICBT 2 FMEEDN RIS NIE T8 Mg R
SRS |, 24, 106-113.

SEIT (2019) “REDKHT—X c Xy a—R 7
http://www.data.jma.go.jp/gmd/risk/obsdl/index.php, ( £
I 2019-07-01)

Full E= e MW B (1952) AR EKEREREE 1 [
W MERBR SIS | 53, 1-46.

MNE BT OET-ARH Z2RTF-ME BIA (2011)
LMARPRELKEER T OFR L OB . B2
%, 64, 56-61.

ME B-BO O OE-ARE Z2RT-ME BIL (2021)
R B 5 MR 7E H OB & OfE (L
IR B ARARELGERBR IS 350 % i R O B .
WhiEs HiRTuY o7 NERESE OB
OB 2542 T 2 ~ (L) | N O MR TR 08 &

TR BIZR TR 5 21 % 4 5, 2023

ZH B~ " WBIE , 69-78.

P OIE - AR A (2007) ARMRIEGRER & 5% DB
D5 MR EIFFLFTIZEER S |, 6 (2), 111-125.

B R B e AR fE - ARA TERE - 221
HA - Rk B (2010) BEIC BT B HEH RO £
) FBIKWIER R T R |, (2010 - i), 158.

ANEF RIS - NI FIZR (1967) ST AR ER /K EA BRI 3
[ o LR UER B B T D FRAKBERE . MRS G BRIG
JEHNT | 198, 171-186.

ANEF DS - T FIR (1984) (LiHhgR I K Uk R A fE
Reesth DXHIE s, R ROK PE B i 22 3 S % Jm WIS E O R
J—X, 157, 76-80.

INEF SR - I FIIR (1989) FRFRDER T HIKERF K T
BAADRIIC B KIF T8 AR A il s
FITAFH | 30, 46-49.

ANEF TR - ERE T (1984) ZEMNET | SRENICS
TED BRGNS KIE g 5% | (Lt g 3 N OF itk
BRI D E VL DTENT. | KB & ek s R i
ZERCR | 157, 118-123.

WRIFIT (2021) D0 2 RS ARMK « MREEEEE . ARETFT | 292pp.

IBE X ARG (2011) HALHS OKUEDZL . AERIT,
144pp.

Shimizu, T., Tamai, K., Hosoda, I., Noguchi, S., Kominami,
Y., Abe, T., Kitamura, K., Kurokawa, U., Levia, D.F.,
Kubota, T., Kabeya, N., lida, S., Nobuhiro, T., Sawano, S.,
lwagami, S., Shimizu, A., Tsuboyama, Y. (2021) Long-term
precipitation and stream discharge records at seven forested
experimental watersheds along a latitudinal transect in
Japan: Jozankei, Kamabuchi, Takaragawa, Tsukuba,
Tatsunokuchi-yama, Kahoku and Sarukawa. Hydrological
Processes, https://doi.org/10.1002/hyp.14376

Ak = NI SR - I IR (1968) fXERERHO
IRTENFEARGHE 2K, 30, 26-30.

FAESG LR AR (1980) 28 T AR AN A st o
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Hydrological observation reports
of the Kamabuchi Experimental Watershed
—No. 1, No. 2, No. 3 experimental watersheds—
(January 2006 through December 2010)

Shoji NOGUCHI"?", Wataru MURAKAMI?, Toshio ABE? and Ikuhiro HOSODA"

Abstract

The Kamabuchi Experimental Watershed (KEW) is located in the snowy cold region of Mamurogawa Town,
Mogami-gun, Yamagata prefecture, and has been observing since 1939 to clarify the water resource storage function
of forests. The current KEW is covered with a mixed forest of coniferous and broadleaf trees such Cryptomeria
japonica, Chamaecyparis obtuse, Fagus crenata and Quercus serrata. In this report, an overview of the topography,
vegetation and forest operation history of the Nos. 1, 2 and 3 watersheds of the KEW are shown, and the
maintenance works of the forest-watershed experiment are introduced. In addition, this report shows daily runoff at
each watershed, and daily precipitation and snow depth at Yamagata Experimental Forest adjacent to the KEW from
January on 2006 through December on 2010.

Key words : daily precipitation, daily runoff, snow depth, snowy cold region, mixed forest of coniferous and
broadleaf trees
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F RSB ERARE—1 - 2 - 3 « 4 SREBRRIE—
(201151 B~2016F128)

IR 27V B IR 20 R ek ¥

w5

SRR KRR (JbA# 380567127 BRE 140°15'58") (X B IR G FESEZ)IMTICH O, 1 ~4 FINET
D ARBHRIETN TV S, 1938 F X D GBI FB I N, FREEND 1939 XD 1 BXU 2 5K,
1961 FEF KD 3B XUV 4 FIRICBWTHIB T Nz, AT, 2011 4F 1 A~ 2016 4F 12 H DO H &k B K

U1~ 4 5RCBT B HTEHRZREKT B,

F—U—F  EhARMEDKEGUERT, ARkE, AR

1.IILBIC

S ARG SR L W e B = ) 1 TR 32
DITEHRME FLEE FHIREGERNICH b, i
TH=E)INCRAT 58 FHIROHEKIKNICH 2 (A
GFEAT 2021) o ML, ZERGHIEIC BV TR
MR RIC RIF T B 2 @A 5 7-8, 1938 41 A K
D SGBINIL 1939 4 1 H X D =Bz Bass U7z (AL
JEWE 1952) o YN RKEHE AR R B E S (B (LB &
WE B R FE) ERERER (B SRR A IFEAT)
DML & UTHIAS N, T D%, SR A AT
HM O ER & U Tkt < iz (il - S5 1952) . AR
B HEKkEB KU HFRIEE, 1939-2010 FF £ TX&
TTICNELTED (HIHS 1999, M - & _F 2006, ffl
[ - A L 2007, #IH 5 2009, #7015 2022, FEMAE ML
55 1961, B SILIEERH 1980), TN S I ARMRE
ZE ARG BRH T — Z RN — 2 e BV TE AR L TV
% (Shimizu et al. 2021, FMFREWIZEIT 2021) o AT,
2011 £F 1 H~ 2016 4 12 H L TOH /K E & HifH 572z
NEU, IKFHEREED A2 59, KR H) & /K&
EICEET 2780, 1ARILFHHEICB Y 2 ZHRBMERD
Mtz EICRITA T 2 HNET 5,

2. BN
2-1. SR OBIE
2-1-1. BRI T
AR PRFLK AR HE (38°56'21"N, 140°15'58"E) 1 1L1TE
Wi RS 1M S0 O L LTS RS BEEHES N R = A K
W (FEE 145 m) ICH B, DR TH 281D
YR THHEENNTHRAT 28 FTHIROHE/KBENICH %
(R EMER RS 1961) , TCIC. 1 ~45IRET4D

RPZGE  BRI44E 2 10 0 JERRE: R4 44 H 26
1) ZRFRE IR AP S RF 7 Ak

2) FRHREE A 25T PG 27

3) FRHRHA A HIZET HLILZ T

DOBRRIE DR E I NTWS (Fig. 1), kB OiE T
Table 1IC £ & &7, B () & 151D 3.060
ha (162-252 m) . 2 SiRAY 2.482 ha (166-248 m) . 3 SR
1.540 ha (172-244 m) \ BX T 4 5RAY 1.117 ha (177-244 m)

Fig. 1. S2RIAM KRR & LB AR N O S G Bl
The Kamabuchi Experimental Watershed and
meteorological observation station in Yamagata
Experimental Office

Table 1. EHlARMPLK ISR C

Specifications of the Kamabuchi Experimental

Watershed
15R 2 5k 3ER 45k
Frisimifd (ha)  3.060 2.482 1.540 1.117
o (m) 162-252  166-248  172-244  177-244
e S - EUSERDOS
N FisHaap Uy Y N

Kt WIELZER (7. S AFT, aFI&%E)
BRUEIER (FICAF)

SR (°C) 10.8+0.8
[ 7K & (mm) 25425 + 324.0

* TRARER BT THIEIT ARG SR SEREIK T 305-8687 IR D < IETIMDH 1, E-mail: ktayoko@affre.go.jp
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THs, WEHIFFRKEBLXUCHEERIKEZOKD, -
BIZEEHRM T TH S (EAREMEARRS 1961), BT
BAHEIEE &b LILERRIAMTH D, KEDFRE L
TOEHZESD DI K AN TDN, FEHMZZ
B2 12D ERBTDN TV (RS KRR
1961) , Z DKERPHIC 1912 FEic b / SR E N, 7
D%, 1913, 1914, BXU 1916 FFICAF, b/ F, D
DT Y DR S RS e, BIETWRAF, 7
FEXCaAFITEZ LT IHILELHKETZ> TV, F
PSR L 1981 ~ 2010 £E & T D 30 ER D FEfE (+ A HE
ff7E) T10.8 (x0.8) CTH 5., Tz, FHRKRIL 1981
~ 2010 FF £ T 30 F M DA (= FHE(RZE ) T 25425 (+
324.0) mm TH D, FEKDK) 40 % BEETH %,

2-1-2. BRI D FE FE

Mt d 22 D0 /NEKTHZ 15 RE2FRICBL
T, 1939 FFEh S FREGE DTNz, 1939 ~ 1946 4F
ZUHERTOBMIAMN & LT, Ml ciiaz B8l L7z,
1947 ~ 1948 FEDKIC 2 SIRDBMZ BRI L. 1 5K
IEFEHERIE e U T D £ £ 5 Uiz (ZNEF « 11T 1967)
o TD%. 1 IR 2021 HBIE K THRERR E DU 21T >
TV, —J7. 2 BIRIGEKE. HE NN D ZH# 0K
L. 1953 FEDIREIG AA N BITU, 1960 4 % T 13 L
Hzkildlzc, COTENRRTEHMEFIETSL57%%0.
1959 T Id 2 BIRD 0 h 5 B H I & 7% D IR
BEL Tz (VNEF - I 1967) o Z D728, 1960 4 10 HIC
THABA IR E: T2 T U7c e, 11 A4 A F AR
Sdz (VNEF - )11 1967, B LR R BRI 1980) » Z
D%, 1970 FEICYIHRBEER T2 BN T LzE DD, 1973
I LRNICHET. L7286 OB EHKIBICHRTE Lz (1
G LT Rkt 1980), DAREIE 2 BIRICB VT E NS
7SR 2T 5 TV,

3FIR & 4 FRIEH D B ERAKIR I M T T 8 %
N5 2T, 1961 4F X O BB E Nz (VN - I
1985, /INEF - JI[171 1989, MiHH - &) - 2007) o HFiC. [Fl—
TN THRINCHE ST 50 L HEDEHG LERWVERD N
HBEEZDNDT LMD, 1961 ~ 1962 £ D ILHE D
B D%, 1963 ~ 1964 FFDXIC 3 BIRZIRZEL R
. A FREERZZE R MERE NI (VN - I
1989, MM « A I 2007) . Z D%, 1969 ~ 1970 FFDKIC
MF T, 35IREABIRIZBNT, ThZhiko o LY
ETREDIMERE N, 1970 FEIC AFHRER S NIz, T
NLFHE, 3 BXU 4 BRICEUEZ1T > TWRV,
15 iR TR A A 1942, 1950, 1957, 1979 4F &
2003 FFIATHON TV %, /NEF « JI11 (1980) #5 & U Kubota
etal. (2021) I K NiF, ABRMEIZZNZN 62 m® ha'
(1942 4£), 134 m® ha' (1950 4F ), 171 m* ha* (1957 4F ).
317 m® ha' (1979 4E ) 3 X U 446 m® ha' (2003 4E) &%
TWb, £ AIAEEITZNZN 1420 A ha' (1942 1),
1740 A ha™ (1950 4F ), 1371 A ha™* (1957 4F ), 975 A ha'

TR BIZR TR 5 21 % 4 5, 2023

(1979 4F ) 5K T 811 A& ha™ (2003 4F ) & 1950 FEA ¥ — 7
KIRD LT3, 2 5IRICB 2 EARHAEIC XN, X
Rl & DRI W T, WAk 23 4% U 72 1983 4 IRE
FUCAIAREEL 111 % I U 72, S2AR#EHATE 63 %
ICE EF T (I« /NEF 1983) o 3 HIROMAGHA
I XX, REEILEER AR TH - Tz 1969 FDELKEE (il
H - A | 2007) & HX, B 1% 35 4FER%H L 72 2005 IR
FONIREEE 88 %, VAREEMEEIE 74 % THH, ZTD
I B AFHIAREED 62 %, YAFMEED 78 % 7% 5
Tz (I RFEERER) . £z, 4 BIRICDOWTIEREAE
DEIBICEET 2 &R Z RO 5N TV,

FkED DRI EZZ LI IWTHEE T 2 8K BET 1
~3FRZLIRT B &, FOPKEDIZ 6~ 10 HD7EFE
BoElE, BFIRAT0 1939 ~ 1946 FEDFIHET 1 SR E 2
SINTZENFN479.4 £ 464.4 mm TH - 7= (Kubota et al.
2021) o F7z. 3 FIRZEKT 1D 1961 ~ 1962 FF D
EET15IRIZ 4652 mm TH D . 35iRi3 4883 mm TH -
Teo 25N E 3 5IRD 6 ~ 10 H DZEFEHEIFERIC K D
D Uzhy, 2011 ~ 2016 fEHIAE Tl 6 ~ 10 H DRFEE
mid 15K T 448.7 mm & BRI & FIfEE 2 ik 9 %
—7}. 25 L 3BIRNTIEZNT N 486.4 L 463.8 mm &1l
TIBHAARE & [FIFLE £ CMfE L TUh/z (Kubota et al. 2021),

2-2. &K=

LS BIES ZLERBHNIICH b . FEGE s X O
FEHE 800 m D& T AICNIE LT3 (Fig. 1) » Rk (It
ANV oK S =EaF (BT T (B YDK 77/
ny— ) B B071, —HE{H 0.5 mm) 12 K o THIE L7z,
o2 Uy FES I OV TR E DA EEHT (WB0015)
ISR U THE L7z, ShEE 4 H Fa~5 A EAICHE
FHRAAHEE L, 11 A BRI~ RAENC TRV 5 KIS a3
Lizo 72, WERHDOARERICX 2 RZET 5720,
FEDHICBNTE, b—X—{f EWEat (B8 71
M(HEYDK 77 /uy—2x), B wB0015, —Hizf# 0.5
mm) I & > TRk EZE Lz,

2-3. e

1~ 4 F5RITANTICHBENT, MEOHIHZ = HIE (45°,
EES0emDV /vF)ICEDIiTot, 1~3BRIcH
WT. Kz B EORAIE (T2 v B UI1Z-GY100)
. BXRU, K62 B E R AUKALFE (RS E AR (B
YDK 77 /ay—Xx), Bz W-351-208) I LK b H#IE L
Too A FRICBNTIE, KM ZREEZUKNEE (AT,
I UI1Z-GY100) DA THIE LTz, 2015 4F 11 A £ Tldiik
BRKMEI DT — 2 25T B7zdIcT—2aH— (Y
AT, B U1Z3635) LT —Z IR ELTaI o=
F—rarRN—=X (UA4Yr, A UIZ3912) Z{lif L
TWih, Thl&EE, T—2alhi— (A vy, MR
UIZ5042) & F—Z AR LTT—XAL IR (A4
>, B U1Z5092) ZER UTze KN —mIE IR T



DI ITBTNT
1961) .

Q =9.254 x 10°H>**
Q =6.910 x 10°H>**

7272 U HIZKAL (em), BX T Q i

SEIMAAREDKEABR BT (2011 ~ 2016 4F)

v RORXZMA U7 (RHRE MR

4 [UREVAT AT LOERH

mniﬂkﬂ%ﬁmﬁ

L‘/’:_o I

H=60
H>6 D

(@)
D...(z)

(Lsec™) TH5,

G OB S 27 I KRS S #HT
EKERF (MEETH: 2mx2m & EHEET .

vA Yy, B UIZ-TBS00 i 5 K% ) & XA X))V 2 /N—

AHEEHEEET (B, 20 MN-103) 252

& L (Fig. 2).

307

LR DS =< A b (R-38) 1T, 7zl K S BIHIHIZE %2
WbﬁwkawmzﬁxﬁFms):h%@?—&&ﬁ
OV S IKANBREDT—2%F —FELTT—XaH—
(Campbell, 7 CR1000-4M) IC 10 77 &Icadik LTz, &
FRUTo T — 23 HIETICIHR LAN IC KD T & 2 FEICH

BV AVIGEEL, RV AV TT—AZEMTE5 &
I Lize 2013 4E 12 HX D LLKKRBIN S X7 LT
DRI LA U Tz,

3. HRg7k itk KU Hf T
3-1. KAIDILE
HEKRIZFBGEKREZ F5MKkeEE Uiz, ThiC
RUMMDEC TG EE TEBRKEDOHE (P) 26 &I

10m

Fig. 2. LB At SR BEN 2 O B AR A E X

Equipment layout of the meteorological observation station in Yamagata Experimental office

Table 2. HJEaBRH AR BENER < 35 % BIIEES
Observational instruments in the meteorological
observation station in the Yamagata experimental

office
BUIEH e N

Jm A - JEE A - JEE Y > — Young. 05103

2RHH = H 55T (2nd Class) FAN {3 Hukseflux, HF-LP02

SO ARG & N TR Ji/\KERE. ML-020P

IERTRCH & 4 BT EHINGE R Hukseflux, HF-NRO1

T« WfE mmr&t t— Vaisala, HMP-155D

S SR Vaisala, PTB210

Hhf ﬂi« B — Campbell, 107

LiFEES L—Y—FiE T (Fak ) #ik k. SDM-301
L—Y— B (M) YDK 77 /10— X, WBT7611
LR (3m) KFpEZ, SS-3

L AV L N—K Hriki R, MN-103
lFES

[ClEcve= RS v AT, UIZ-TB500
(+AhEE I 2 X 2m)

T — R DR <A 7aaH— Campbell, CR1000-4M
a2 FT7Fw¥ 2 Campbell, CFM100
EYa—)b
CFh—F 1GB (KIS )

IHERR LAN v FI—7 F AL Campbell, NL115
CFEYa—)b
AR LAN Buffalo, WAPM-APG300N
TR ARA T B
fERE LAN 7> 7 Buffalo, WLE-HG-DA/AG

[ 7K W o kAR 5.:1' YDK 77 /may—X, BO71

L — R &Nkt

YDK 77 /1 Y— X, WB0015

Fig. 3. ILTERABRMI S
JH
Components of the meteorological observation system
in Yamagata Experimental office

ZUNC BT 58BN AT Lok
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B ERE KR D FE (Pavs) 2. BIFRIN (Prys = 0.9829 Py) 2
il U THiTE LTz (Fig. 4). TH D HEE/KEIEZTHICEL
NTH LT % /NEMoTeh, BKDZA I TIdi#H T
FIEF T TH o T, BGEREKER L ITERBEKENNT N
ERMMDBGEIET A X ZAAEEH (KRIT 2021) D%z H
WTHiTE LTz Thid. B OKERBIELICENT A
ZZAOBHMAE LT, ZEi (RPN 6.0 km), <1l
(FHAN 8.8 km), BRUHE (FIrEHRN 20.5km) HdH 5
M, INSORMROHR T, ZElOHR/KEEELH
Pk DD IR E B o 17z TH % (Fig. 5) FD
KRR EE b, #912.8 % /N E WA, HREIX R
=0.9335 L R ol —7T. ERMOHBEKRIZEILE
HEICHAR, ZNFN, F122% £59.6 % K&, H

Zi5EKE (mmd?)

P = 0.98297,
R2 = 0.9905

F&REKE (mmdl)

Fig. 4. 2011 ~ 2016 fFD5SAREE ST 51 % HER/K R (Pyys)
LIrEMO HEKE (P) & DBIFR
Relationship between daily precipitation at the
meteorological observation station (P,s) and at the
side of the building of the Yamagata experimental
office (P,) from 2011 through 2016

(a) (b)

ZiMAKKE (mm)

Pimp =0.8724 Pgyp
R 2=0.9335

=HMAKKE (mm)

£ILBEAE (mm)

BIZZNZFNR*=0.8837 & R*=0.7208 TH >z, &I,
FEKEORAENT NOGHENETOHIC 7 ENEE
RO, GEFEITDEE LA AR T KD ETT,

Hitth R EAUKMEI oz L. 2RO
Bkt 62 B AGEAUKNIEF O THiTE L 72, 4 BHRIC
BOTIHEETUKMFHS X 2B OATH O, TOfEDN
RUMDBZEF R E Utz 2 BIRICBIT S 201247 AD
KiN&. BAREZUKNGEED R TH 57z & T AT, fgEl
IKNIET DT — Z AN RINER TH S A2 = — 3
VR—R (UA Yy, BIRK UIZ3912) DIEERD . T—
ZEINAETIC T — X ZHELTLE-TEICKDED
7zo 4 FIRICEBWVT, 2011 45 ~7 A, 2013 4F 11 ~ 12
H. 20147 HBXU 8 ~9 HIcHAELERME /20
A —varyRN—R (AT, B UI1Z3912) D
EiRD, T—RZMELTLE T EIckDELUT,
2015 4E 11 HiCEgE T —2aL o & (A4 V>, BR
UIZ5092) ICZEHE L TH 5 IE T DAANE I A MHE N
Tzo £z, 4 5RICBVT, 2006 11 HB KU 12 H~
2016 4E 1 HIZ U THA U RN EROKA R O
KEBRMTH O, MEXKMGI 2R T BT EIckD
R E Nizo

3-2.2011 E£H 5 2016 £ THERER

Higkia & HintEZ% Table 31cF L iz, HREHKR
OHHICEDLE T, FrT10 KA SR HADHFAT 10K L L
Too BARUL0KEO HAfZ HIED HAT & U7z, 2011 ~ 2016
ED AR T H KA 100 mm 282 7201, HIEKE
MZWIFAIC 177.5 mm (2011 42 8 A 17 H ). 143.0 mm (2013
#£7H 17 H). 1405 mm (2011 4 6 A 23 H ). 127.5 mm
(2013 4£7 A 8 H ). 110.5 mm (2011 4£ 6 H 22 H ). 102.0
mm (2013 45 7 A 10 H ) 3K T 100.0 mm (2011 £ 6 H 31
H)YDTETHoTz, 1FEAEN 201146 H L 2013 4F 7

(c)

Pimp =1.1224 Py
R 2=0.8837

Pyms =1.0958Pgy,;
R 2=0.7208

#FEBEKE (mm)

Fig. 5. 5XREEVIC I B HERKEE (Pyye) EHEREY A X ZABIMHLEL, (@) #2158 (Psye) « (0) B (Pyny) BE T () BV (Peyy)
D HEKE & DOBIfR. HERKRO HRZFii 10 B 5 392Fhi 10 Rfe Uiz,
Relationship between daily precipitation at meteorological observation station (Ps) and (a) at the Sasunabe (Pgyg),
(b) Kaneyama (Pyyy), and (c) Shinjo sites (Pqy,). The daily precipitation boundary is set from 10:00 am to 10:00 am the

following day.
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Table 4. ZEPMAMBILKERER I 350 B H Bkt (20112016 4 )
Monthly precipitation in the Kamabuchi experimental watershed from 2011

to 2016
Year o011 2012 2013 2014 2015 2016 Ave. = Std.
Month
1 2936 1565 3220 3465 2275 2015 257.9+743
2 838 1641 2509 1565 1455 1685 161.6+53.6
3 1720 2750 1635 2225 1520  96.9 180.3:61.4
4 1400 1500  227.0 45.0 1380  196.1 149.4=:62.2
5 2634 1400 1165 1650 835 1412 151.6+613
6 4833 915 560 1610 1480 1310 17851543
7 1930 3265 9975 1382 1120  186.0 3255+ 337.4
8 3380 985 2983 2090 1255  197.5 211.1+93.7
9 2210 1735 1188 1535 1875 1180 1621403
10 1830 1440 2168 2235 2070 1530 187.9+33.6
1 1328 4111 4515 1995 2420  107.5 257.4+143.4
12 3185 3700 3337 4665 2297 2010 319.9 + 96.4
Total 28225 25007 35525 24867 1998.2 1898.3 2543.1+602.5
— 5 FR-IE 2011-2016 4RIC B B EvIME, & FUIRAEZ R

HICRELTHD., MERATHRICHE S KN TH > 7. 2011
8 H 17 HOKWIFATHRICHE S WTH > 7zo 2013 4 7
H 17 HOKHRIZE D, 1 BiRE 3 BIROILHED D U,
2H5IRE A BROUWDHEE 30D 105 2550 1L IREN
TicHllE 57z, I BIKIEAO LM HIE DR <
Rifll7z < BN ZH 5 T e TE Tz, ZWBO AR
k& LTI 2013 4F 12 H 31 HD 39.5 mm, 2016 £ 1 H
18 H® 36.0 mm B X T 2016 4F 1 A 19 HD 43.0 mm H'%
nNoiz,

HEg/KkE7% Table 4 ICF DTz, FFEEIXRELDE LT,
2011 4E 6 H D H /K 483.3 mm &, 6 H D HE/KEDH
T. ZBcH1F 3 1939 ~ 2016 4 F T 78 R DI L |
3EHICE o7z, 2011 4 8 H D HFF/KE 338.0 mm (Z 8
A 17 HICHREKE 1775 mm 2l L7z 72 DIflFEX b
Zhhoiz, 201142 HO A /KR 83.8 mm 1 H T & Dl
st T2 /HEIC DR o Tz, 2013 47 HO HE/KEIE
997.5mm THH. 1~ 12 HIXTDHFKEDH THIHI

Table 5. S ALK EASRIIIC 3503 Z 4Rk I AR R
(2011-2016 4 )
Annual precipitation and runoff in the Kamabuchi
experimental watershed from 2011 to 2016

H KA FEFHE  Annual runoff
Annual 15K 25K 35K 45R
year precipitation No.l ~ No.2  No3  No.4
mm mm mm mm mm
2011 2822.5 2388.6 2258.1 2307.9 -
2012 2500.7 1875.7 - 18315 1434.8
2013 3552.5 28376 29313 28275 -
2014 2486.7 18552 17752 1830.1
2015 1998.2 1716.8 18945 1781.6
2016 1898.3 14959 1582.4  1614.8
1 Ave. 2543.1 2028.3 2088.3 20322
FEUE(RIZ Std. 602.5 4937 5318 4531

AR 2 FSIRO RN TORALFT D T — X Z2 [\
BEDOANANE I A A. HRd2UKAEHE DRI TH >
el itk b, 4 SIRORANIREETUKALEHT — 2 B
DNZTEI ALK B,

W ERZETH-oTz, Fiz, 2013 4F 11 H O HfE/KE 4515
mm & H DML T2 /HICEZh 5Tz, 2014 4 12
HOHARKE 4665 mm i H L OB L R2ZTH-
Too —J. 2014 4 4 HDHRFKE 45.0 mm & H Z & O
e i TH o 7z, 2015 4F & 2016 Fix £ D A & FIl4E
KODiEDTH>Tz, 2016 Fid 1 A 18- 19 HWKE TH -
7=, 1 HOHREKEE UTREEIHEX D Diaho iz,

R KR CERHEZ Table 51 F & &7, 2011 ~
2016 D FIGER KR (P « AR A2 ) (& 2543.1 +
6025 mm TdhH o7z, TALE. 1981 ~ 2010 FFED 30 FEfHD
SEEFEREK R (CFYEME « BEERAE ) Td % 2542.5 + 324.0
mm EIFERCTH o7z, £z, 2012 £4£ & 2014 LEDLERE
IKEIF I TH D, 2011 £F & 2013 1 £ <, 2015 4F
& 2016 EZ DI h o Fo, 2013 FEDAEREK R BN |
REZ L, 2011 FOFERKRIT 1L FHICEZ Moz, ZL
T. 2016 FOFEKEIFEINEL F2 FHICDE L, 2015
EOERKREIT S FHICD A>T, 1~ 3 FIROER
HEIZIZIERIUCTH-> 720, 4 SIROFEHRIZMOIRIC
LERT/NE o7z, 4 BIRIE 1999 4F 6 ALUFICIE % & 8H
FIRIKDEFE Uz 726, 2000 4E 10 A 18 HIZEMIZ 1A
IELTW3 (HliH - ¥ F 2007) , LA L. 4 53RO 3
Wk & BIE SN E AR B T & S HlE DO EB & MET L.
2008 FERICTR/KD EERK & & 2 S izlhkidicar 7
U— 2B 0K 2 L DIEZBR Uz, LEMLENS,
AMEHMBRAKLTWE EEZENTZD, 45RO
HHEERSEEE LTEHHL TV S,

i B
AEROID X DKL, BREE BRI (R 2 F R
BRI (2 1942) I8 K UBMMAS SIS 5
FREDOY R— F 2320 X Ulco IWERWEBE R E5Z
BB OEHICBWT T 1 Z2THE L L, ik
MFR LT OSEHRR KIS, 1B EBMROITE, K&
. B X UFRAMRHEUKGERI OKAEFEDE N X,
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EAD | IRALEHOKSRBIHIR 8 OMERE, BIHIOHFI) & &
ZHEICBNTIRNWEEEE U, IR FRICE
HECHRDFAID T — X AN BN TEZRE %2
JHEX Lz, CTICRHLREDOBMEZRLE T,

5 Sk

ME BIL - R0 M- A E B - Jbm IEE - 7Rk
K5 (1999) S AMEKGBRBEBINEHRE —1 - 2 5iR
BRI — (1979 4E 1 A ~1993 £E 12 H ). MRS
FEIITFAR T, 376, 1-52.

MM BIL - M E o H (2008) ZARAELKERBREE R
12 SRR — (1994 4£ 1 H ~2000 4E 12 H ).
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Statistical report of hydrological data
from Kamabuchi Experimental Watershed
—No. 1, 2, 3 and 4 experimental watersheds
(January, 2011 to December, 2016) —

Tayoko KUBOTA"", Shoji NOGUCHI? and Toshio ABE®

Abstract

The Kamabuchi Experimental Watershed is located in Mamurogawa Town, Mogami-gun, Yamagata prefecture
(38°56'12" N, 140°15'58" E), and the four small watersheds from No. 1 to 4 were established. Observations of
precipitation has been conducted since 1938. Runoff have been conducted at No. 1 and 2 since 1939, and at No. 3
and 4 since 1961. This report builds upon earlier reports by describing daily precipitation and runoff observed at
No. 1-4 from January in 2011 through December in 2016.

Key words : Kamabuchi Experimental Watershed, daily precipitation, daily runoff
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=& # (Research record)

LigSZFMaREERMORR (1999 ~ 2018 )

TR I el

w5

ALMETXEA* D& TEILTER AR T 1999 -0 5 RSB Z 1T > TV %, 2018 4F K T 20 4 DS
TFT—=RELDFE LD, GRICK > TEINIROKE RWEEZT 2120, 2004 FE9 AL SFED S5 A,
2018 4 9 HLUE. (kB2 EHEOBNITN Uk, NRUMOSRKAS R, &Kk, KEKTEO Y
BZENZTN 126 MIm?dY, 7.4°C, 9.4hPa TH oz, JAEDELE 2.8 ms™, REZMNIFHFRTH - 7z,
/KR 1E 2007 4D 5 2018 £ F TOHIER/KERIT 1246 mm TH - 7z,

F—U—F I ERHME, XU, AKGEKUE. RKE, JaE, e, AL SIS St

1LIELHI

AL T B KE o [ D& SEIL SRR IC . ko gk
RN - T &AE 2 F R B & U T AL AR M S
Bz 308 U, BRI E Nz 41 m O 7)) 2 K
GBI Z T —Z b & U728l 7Z 1999 4 5 i) h» 5
B LUTze T OMBHIEIFEMOBIIZTT > TW 28Ry
k7 — %2 D FLUXNET (http://www.fluxnet.ornl.gov/) 38 X T
AsiaFlux (http://www.asiaflux.net/; SiteCode: SAP) DY 1 k
ELTHEEREINTWVSIED, ORI Z L HRMRE
WFEAT=F 7 aimkid, BHEAAREEIE Ry h T —2 T
& % JaLTER (http://www.jalter.org/) DUEH 1 = [ 4 7|
ELTEREINTWVS, BIEHEIICIE, SO LK
TN« RIS B2 RIS REER T TH 2 xR BHE
LEENTV D,

KGN Z O BINEGES TIrbn 5 DD —K%INTH
% (KBIT 1998) D, MMDIERL T B M&E, & 5IcHk
MWAERRRICEET ZREERNE L TOXEDERITEE
Th s, BB S 2008 4% TO 10 FR O FH
KGR (KU, HEE B/KESE ) OBIARS RN AR E
NTWD (5 2014), ARG TRERD DT — 221
WET 2 L L BICHTZIC 10 ERZBMM L, BRI 5
2018 X TOH] 20 FHICDNTE D L BT,

2. )5 ik

2.1 BRI DI E

FLUR AR SIS A Bl (Photo 1) &, ALIE A =B 1 A i
9% BRFS B IFFLAT AL SZATHORY 150 ha O 7 L3
BRMRNIC, SSRBIIZ TICTT > TV S8l 2 7 — (Photo
) ZHLE LT ELTREENTVS, 7t
FERD LR, 2 K OEEHDLN > T d
(Fig. 1; M2 K& PR [5E &2 A )L FE UE i [X] https:/maps.gsi.

RSN - A4 e 52 0 R AAT447 H 28 H
1) BRMER S W2 ALHRE S

2) 7T AIARR S IFIEHT JCHEE ST

* ARMRKE S WTFERT AL ST

Fig. 1. ALBEAR A Sk BRI 3513 2 %R B 2 7 — Wikt
AIBXTNY 7w T O
Location of the observation towers, rain gauge, and
backup sensors at the Sapporo forest meteorology site
TRREDNE o L RERRR, RN O TH SN T
WV 2 I PHD LIRS GGG BIICRE SN TV D
TEIEILTERIAR, SSBIHNG Towerl T,
Red frame shows the Hitsujigaoka experimental
forest. Green area in the Hitsujigaoka experimental
forest, where the Sapporo forest meteorology research
site is set, is covered with deciduous broadleaf trees.
Meteorological observation was conducted at Towerl.

T 062-8516 ALIETTT S X/ . 7. E-mail: pop128@affre.go.jp
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Photo 1. & GBI 2 7 — Towerl H 5 Tower2 O Jj Il 7% i
3% U TALIBS M S St D b 1
View of the Sapporo forest meteorology research
site toward Tower2 from Towerl

RS H () 2003 4E 5 F 20 H [2004 FE DB A E

i 1. (b) 2006 -5 A 24 H [ BEMEEFED 2 F#% 1. (c)
2018 1F 5 H 28 H [ BJAMFED 14 F1% ]
Dates of filming: (a) May 20, 2003 [before the typhoon
damage in 2004], (b) May 24, 2006 [two years after the
typhoon damage], and (c) May 28, 2018 [14 years after
the typhoon damage]

TR BIZR TR 5 21 % 4 5, 2023

go.jp/development/ichiran.html % fi ff] ), =F 7 FFZERFRIC
E. 1974 I R G WS AT LB E S T O RS TH %
MREERR BRI LS ST I 2 o Bl Bt U T2 BRI hiph E
Te BT IR « JRZERF D N TAMRLAIMC, 19 PR R OEE DL
KEBITHOL Uy T 2N A F DI LT
TR S N5 B MM T 2 (RMAR A 2RI
HE ST 1998) & O RMNICHRE L 728 2 7 —
2EHDS B, K[EHMEILM D 2 T — (Towerl) TIT1o 7z
(Jbf% 42059.2', A 1410231, FE& 182 m), X 7 — &
DOREIEE TR 20m, MR T = PY, IAPTN
KL TWB, KGBS WIS TH - 72 (Photo
la), 2004 4£ 9 A 8 HiC#il L 7=/ 18 =i &K - T/alfl
WHEZZFZHDF v v TIHEKE 17z (Photo 1b). B
TEIEIR A ITHEA IR L TV S ERBS T (Photo 1c). X7 —Jd
ADFEDIRIUE T D 20 FRITREL L L LT (W5
2021)o

2004 FEDOFE 18 ST X 2 BRI OHFIC K D, X
SEIANE 2005 FE 5 HEX CTHIMI L7z, F 7. 201849 A
5 HARBHICEE U7z 58 21 51 & O 1 E BN ER i o 95
Tz, FNE TEHINZIT > TW iz Towerl DR
170m B HIT AN & % Tower2 I B 2 8) & 7208,
ARG TEBIH B EI% O T — X IEE O b iah - Tz,

2.2 88

B 2T =52l D 199 FEHFEN S IER L > ¥ %
Towerl (LAR%., XD —&H9 ) ICHLD S, BHIZ B s
L7z (Table 1)e 2K HHEZRIET %4 KHHFH CM-06F
(Kipp & Zonen, Delft, Netherland) (&, FifE~7 7 I &%= %
U —ix FERICH D 1 7o SR & ORI 72 E
ZiRERHE, EEEAQICBEI N TEHEOE YRS
A TS T 7 IO T SN is@EEE O HICEL D £
2T —DOFmICHRE Lz, miEaHE 201349 A3 H
IC HMP45D (Vaisala Oxj, Helsinki, Finnland) A5 HMP155
(Vaisala Oxj, Helsinki, Finnland) IC 2880 U7z, Es#EHE,
B HE WM-30P (I EFER B ERT , B0 ). 2006 4F 5 F

Photo 2. 5581l % 7 — : Towerl
Meteorological observation tower: Towerl
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19 H/» 513 05103 (R.M.Young, Michigan, USA), 2013 4F 9
H 6 HM51& WMTS52 (Vaisala Oxj, Helsinki, Finnland) 7% %
T —OPEHICH 2 m 281 T2k 0 U7z Jeimic B D 4
7z (Photo 3)e TN DHEEDFIEKICH W 2T — X100/ —
. EBIEASH]IE CADAC2 (TIHEES , ul) T, T—
ZAH—7)V Ao THIT L. 10 # R THIE.
10 P RPEEE A S—y F ) a v ¥ a— iU, 2
EEEC TRy =T 4 A7 N L TTF—XZFIR LTz,
201349 H 3 H & b 5 — & 11/ —7% CRI1000 (Campbell
Scientific, USA) ICZ58H L, 10 #YRAME THIE. 5 77115
7z A EVICREE, 2 EBEIC A > 2 —Fy MEETT—
27z LTz,

i, # U —x EEICEE L R HIRA O E mEko
RN Z o Tetesh, 3 ot & i MR EET DAGOO (1
AVa—=VZvr BH]Y w7 #HE) O SEEL
oo =T OO HFIE X T —HEICHK 2 m/SA T
DUl D £ e, S E— T34 4] TR-61C
Wz, BRMEE% 2005 4F ORI FEBI LI X TR-61A
LTz,

sk 2006 4E 11 I X T —h 5] 2km BN 722 H
OFHZEE (JbHE 42059.7', k¢ 141°23.4' E, K& 147 m)
Table 1. Il

History of the instruments

(Photo 4, Fig.1) I &R & Dim/KX N EET B-071 (A
AR, B0 Z23E U Z R Ui, 7— 2 a di—
3. Hobo H07-002-04 (Onset, Massachusetts, USA) 7= F{\ 7z,

MNOFITHEIE, 1999 £ 5 2004 4 F TIEEEROR
EREF MetSD-1800 (A7 A #E FFHAl. AL . 2006 47
53 E PR DR G SR50 (Campbell Scientific, Utah,
USA). 2014 4 12 A » 5 & SR50A (Campbell Scientific,

Photo 3. JE#FI WMT52 (Vaisala)
Anemometer: WMT52 (Vaisala)

Instrument Measurement
Element Manufacturer Model Shet.t'ng initiation date Logger Comment
eight
Global solar  Kipp & Zonen, CM-06F 413m  1999-05-13 with a fan
radiation Nethreland
Air temperature = 1, CADAC2" (Eto Denki, removed date: installed in a
& vapor Vaisala, Finnland HMP45D 29.6 m 1999-05-13 Japan), 2013-09-03  radiation shield
pressure HMP155 2013-09-03 with a fan
R1000? 11
Ikeda Keiki, Japan WM-30P 1999-0521 saemiﬁ(cc%rg%e removed date: 2006-07-01
Wind velocity ~ R. M. Young, USA 05103 29.6m  2006-05-19 ’ removed date: 2013-09-02
Vaisala, Finnland WMT52 2013-09-06
DA600: TR-61C 1999-07-09 DRM3® (TEAC, Japan), removed date: 2004-09-08
Wind direction  Kaijo Sonic, Japan ] 28.5m CR3000% (Campbell
DAG600: TR-61A 2005-05-20 Scientific, USA)
with a wind shield,
P Yokogawa Denshikiki, ) 11 Hobo H07-002-04  location: open space,
Precipitation Japan B-071 20m  2006-11-30 (Onset, USA) approximately 2 km away from
the tower in the northeast
Jhereo Denshikeisoku, 10191800 on the ground ~ 1999-10-25 ~ CR10V (Campbell  rernved date: 2004-09-08
Snow depth apan Scientific, USA),
P Campbell. USA SR50 25m 2006-01-26 CR1000% (Campbell removed date: 2014-01-14
AmpoEt, SR50A ‘ 2014-12-09  Scientific, USA)

1) 7 — 2 bR - 10 B, 7 — 2 {R1F - 10 207, (IR - 1999 55 A 13 H~ 201349 FH 2 H

2) 7 ZEHHIG - 10 B, T — X LRTE 5 0P, (R 2013 4 9 A 3 H~ 2018 429 A 6 H

3) F— NG : 02 Fb, 7 — S RA7 1 0.2 RYHEBHISE, PR : 1999 427 A 9 H~20134£ 9 A 3 [
4) F— ZEURRING : 01 Fb. F— R 17 1 0.0 BB, MR : 2013 46 9 7 3 H~ 2018 4£ 9 H 4 H
5) 7 — ZHRASEIRE 60 b, 7 — X {RTFE 1 10 S0P, UMM 1 1999 45 H 13 H~ 20134 9 H 5 H

1) Sampling interval: 10 seconds, data storage: 10-minutes average, and operation period: from May 13, 1999, to September 2, 2013

2) Sampling interval: 10 seconds, data storage: 5-minutes average, and operation period: from September 3, 2013, to September 6,

2018

3) Sampling interval: 0.2 seconds, data storage: 0.2 seconds instant value, and operation period: from July 09, 1999, to September 3,

2013

4) Sampling interval: 0.1 seconds, data storage: 0.1 seconds instant value, and operation period: from September 03, 2013, to

September 4, 2018

5) Sampling interval: 60 seconds, data storage: 10-minutes average, and operation period: from May 13, 1999, to September 5, 2013
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Utah, USA) 72 2 7 —h 5] 30 m md il O FKAIC 3 L 7z
(Photo 5), 77— & 1 JJ—F 2013 & F TIX CR10 (Campbell
Scientific, Utah, USA) 7% V>, 60 F R FRE THlE. 10 /R
TPHEZNERA BV IR SR U, 2 MmEIC/ S—Y F)La
YEa—R2N L TT—X7ZnI LT, 2013 fFRLLRE I
H &, RIS & [H k. CR1000 (Campbell Scientific, USA)
ICZSTE U, 10 FORABRE THIE. 5 77 M fE7Z A € VIS FlEt.
2BMEIC A > 22—y MERATT— & Z[EIN LTz,

Photo 4. M sl 72 @i U T 2 XU BINEE Y, & SR BN 2
7 —jast

Meteorological observation open field where a rain
gauge is located and a distant view of the tower
KBNS 122 5RO Ji A 2 iR

Southern view from above the meteorological
observation open field

Photo 5. BiFH it SR50A (Campbell Scientific)
Snow depth sensor: SRS50A (Campbell Scientific)

2 49501 % 4 =, 2023

LT -

L H v

23 TR

BT — 213, ke 30 o REME. ZNLshE 30
SEEICE I U, 2%, B R, KU, KEKE
DRBERTE, WBOT—ZHh SN, H2WIZHED
KGR T — 2ROV THIM Ulze BILEASRT— X
OB 5 & AR D ESENENT 2 Table 2 1SR, HA
MR W5 R BER (5 2014) & [AEARIC, FERFH O
RPTIEARIE A, B O RINCIT KSR T — & &
LR AR R Rk Bt D 7 — 2 ORI A R 7= ETRE
Lto%mgiﬂbﬁﬂﬁ DRI DK EFT MC-2100 (FE
HEBR T, W) OF— 2 &AW THIE Uz (LT -1
¥ 2015), (FEROEIEEFORGIC K 2 EHORNZ
BT B 728, 2011 4F 9 ALIRE, HH B X UXUR - k&K
JEDMRI NS /Ny 77w T oY 7% R EZRTL

Table 2. 7 — 2 il 51k
Gap-filling methods

Reference data

Element Interpolation? 5 3 4
Global solar 2 hours backup HARC, Sapporo, )
radiation sensor? NARO?® JMA®
Air 2 hours backup open HARC, Sapporo,
temperature sensor? field®  NAROY JMA?Y
Vapor pressure 2 hours different backup open HARC,

heights® sensor? field® NARO?

Wind velocity - - - - R
Wind direction - - - - -

—— ) open ) ) i
Precipitation feld®

Snow depth - - - -
1) KA 2 Hﬁﬂl}ﬂ@ﬂﬂiﬁﬁﬂ%
2) Jbff 42059.8' | HifE 141°23.4' | FF

ZepdtigE AR R
3) db#f 43°00.4' . HIRF 141024.7"

5 143 m: KRG

KD 73 m: B SERH TR

JeEE RS v 2 —
4) U 43°03.6' . HUEE 141°019.7' . FEE 17 m: R RTALIRA

FEXLKKRE

5) dbhi 42059.7' | HIA% 141°23.3' . A 150 m: FRMAER AT
JeiTAtigE iFﬁi&E%%Mﬂ%EEYEU%

6) Jb#E 42059.2' | HIR% 141°23.1' . KEE 182 m: ALIEARFAAL
Sl AR BIN 2 7 — - P AL 285 m, 335 m, 258
m

1) Linear interpolation when missing period is less than 2 hours
2)42°59.8'N, 141°23.4' E, 143 m above sea level: on the rooftop
of the Hokkaido Research Center building, Forestry and Forest
Production Research Institute (FFPRI)

3) 43°00.4' N, 141°24.7' E, 73 m above sea level: Hokkaido
Agricultural Research Center, National Agriculture and Food
Research Organization

4) 43°03.6' N, 141°19.7" E, 17 m above sea level: Sapporo
Regional Headquarters, Japan Meteorological Agency

5) 42°59.7' N, 141°23.3' E, 150 m above sea level:
Meteorological observation open field, Hitsujigaoka
experimental forest, FFPRI

6) 42°59.2' N, 141°23.1' E, 182 m above sea level: on the tower
at the Sapporo forest meteorological research site, measurement
heights; 28.5 m, 33.5 m and 25.8 m
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Photo 6. 23 77w TN L TV A HYH e S —
¥ a v v—iv R iziiEs
Pyranometer and temperature sensor covered with
a radiation shield for data backup

Fig. 2. HEHEDOFHIZ]L
Seasonal variations of meteorological elements
(a) RRKHASRB X UKURD A M, (b) ARKE
BRUH K AS . BKEZFRS 5 —/N—
3EH OHFEEOEER 2, BKEDOT T —/3—
1% 2007 £E~ 2018 4EOD H [k B O RRAE(R 722 K T,
(a) Monthly mean global solar radiation and air
temperature, (b) monthly precipitation and mean vapor
pressure. The standard deviation of daily data is shown
by the error bars in radiation, temperature, and vapor
pressure for each month. Precipitation error bars depict
the standard deviation of monthly data for each month
from 2007 to 2018.

MBSO ARE YR FICERE U7z (Fig.1. Photo 6) T &M
5. NI Ty TR yFICE B TR EHEORDDS
IBF— 2B Lk,

BB, 2 U aE 5 ATDFRN T IE 7 R 5 G E
MEEL <. MRREYHIcEDN TV B 720, BEEBA,
BYHOHHNIEE LV, 2, 2006 fELFICHN TN

TR0 T, BEHOHILIIEN /A ANZL
TORMMNZ 7257z, EEHIENTERWARNZ
MoleT b, BEHE U THERERS DI LT,
Lizh> T, mEHEEORERMOELROMEX D FEN
BWC EICHEET 2080 H 5,

3. HE R
ERHSE, SR KESUE, Bka, mE, BEH
D 1999 EH 5 2018 DM T — X DAEAE M % Table 3
(#E 7 — % Table S1) . KURDFEMIARE I Z Table 4 (%X
7 — % Table S2), #HHAHRH O H#EHEZ Table 5
(#fi67— % Table 83). FiHHEZER < BRDOKEH#iat
fili7% Table 6 ({7 — & Table S$4) I</89, D Index
F. RKlTF—2DEEGB L UCHMBOAE#Z/RT, Table 4
DOKRMEIE 30 7 FEEN RSN EDTHD, 157
HOBRED SRODENTVEKRTDT—Z (KBT
1998) LIFANELD T EICHET IR EDNDH B, Tz,
ERASE, K. KESEDOA e AHOHT—
2 DOIEHERZE, FEKE D H T & A Bk O EHE (R 2=
7 Fig2 I, BEHRMDB > 7=z 1999 4=, 2004 4F, 2005 4
BXU 2018 F2 R < 16 FFRH O BHAE A 7276 & Fig.3 1.
Atg, Hp - RO R\ 7276 % Figd IdRd, T HIC,

Fig. 3. JmU il e 53 A
Frequency distribution in wind direction according to
wind velocity
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Fig. 4. Hr - (2RI D% O RS 5541

Monthly frequency distribution in wind direction divided into daytime and nighttime

TR B TRILITI S 55 21 % 4 2, 2023
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RINART R D4 K H & & <UR. 7KZESUTE. Bk E O H 7 —
R 7x BTl E R} Table S5 1R,

3. 2XKHEE
TR IR DT H St 12.6 MI m™? d™ (Table 3), HF-
HHHERIZ 6 AICEANT194MIm?2d 12 AIcE/NT 5.2
MJ m? d* T&H - 7= (Fig.2a, Table 5), RS TR H 5
EWNRAKTH -7 2014 13,4 HOHFEDIEHICZ >
c—J7. HFEEEDMOAE & FEA THIC D0 A DV
/n > 7z (Table 3. Table 6), 2014 4EiEdbiEE A T & R E
W BERIC T THBR N Z > 22 NG SN
THH (KGST 2015), YaABth CLRFOMR L K-> Tz,
FER FBHE DY ERZIND 2009 £E1Z. H IO FEaE% REl 2 H
M8MHEEMD 3D 2% 57, K7 HOHG&
W ELHAR R o A FEEDOR 4 770D 3 DIET, fIMEZ
8T B I EIEH ISR o 72 (Table 3. Table 6), 2009

Table 3. 1999 4EM 5 2018 4 & TOAEMHi
Annual meteorological data from 1999 to 2018

I RLEAY BRI DI NS & D REIIC EFFO KR
NEDRE ENTOBH (KT 2010), Yl T & [H
BICRERAIC HB RN DIV E L 5 T,

32 [BHBLUKERE

SGIART O iR 7.4°C, FHKIELIT L 9.4 hPa
Tholz. REFETFESIRIE 2010 FD 8.0°C, FRIKFEI
PR 2001 4R 6.6°C, IKASULE & . &IKZENZ
NIE CEICHRR L. ZNZN 103 hPa, 88 hPa TH - /=
(Table 3), A FHRIRB X OCKEKEDOEEIZ8HTEN
Z120.4°C, 20.0 hPa, Ff&ix 1 A D -5.0°C, 3.2 hPa TdH >
7z (Fig.2, Table 5), 2010 fEidZ < ODH THi. 2B TH -
727 (Table 6). REMRMENTEH > (KRBT 2011),
2001 R ILHA TIRIEZROTREOHMCH D (K%
JT 2002), ik ¢ & FICZ < O A THIOF X D KR
TdH > 7z (Table 6)o 4 fx i Xl 46 & UHF AR KU D K

G:g?;ﬁsgrllar Air temperature Vapor pressure  Precipitation Wind velocity (irll;zl\;;
YVEAR MJm?2d* °'C - hPa mm ms? cm
index maximum minmum ., jo. index index . index .
mean mean of daily  of daily mean mean  maximum maximum
mean mean

1999 NA 9 NA NA NA 9 NA 9 NA 9 NA NA 9 NA
2000 121 1 7.3 27.7 -124 1 98 1 NA 9 2.8 110 6 137
2001 128 1 6.6 23.0 -130 2 88 2 NA 9 2.8 116 5 114
2002 125 1 7.2 22.3 -109 1 9.0 1 NA 9 2.9 125 5 83
2003 128 1 7.1 21.4 -123 1 88 1 NA 9 2.8 125 6 98
2004 122 2 7.9 26.2 95 2 93 2 NA 9 NA NA 9 113

2005 127 2 7.1 24.8 -103 2 91 2 NA 9 NA NA 9 NA

2006 129 1 7.3 24.9 -106 1 91 1 NA 9 2.9 118 5 NA
2007 129 1 7.6 26.9 7101 96 1 11125 0 25 112 5 118
2008 129 1 7.7 23.7 97 1 9.1 1 7765 0 2.7 110 5 131
2009 120 1 7.5 22.8 -84 1 93 1 11555 0 2.7 116 5 117

2010 120 1 8.0 26.2 -129 1 103 1 12585 0 2.6 147 5 NA
2011 124 1 7.5 26.2 -107 1 95 1 12325 0 2.7 111 5 89
2012 128 1 7.5 25.8 -106 1 98 2 1365.0 0 2.7 109 5 100
2013 123 1 7.4 24.4 -104 1 101 1 1426.0 1 2.8 112 5 166
2014 132 0 7.4 245 -106 1 9.2 1 12910 O 2.9 110 5 121
2015 126 0 8.0 254 86 1 94 1 12685 2 2.9 124 5 129
2016 127 1 7.3 24.1 93 1 93 1 13655 1 2.9 161 5 141
2017 129 1 7.3 25.3 -109 1 9.0 1 1257.0 0 2.8 111 5 126

2018 123 2 7.7 25.4 -10.7 2 94 2 14470 0 NA NA 9 NA
Average 12.6 7.4 9.4 1246.3 2.8 119
Maximum 13.2 8.0 27.7 -7.1 10.3 1447.0 2.9 16.1 166
Minimum 12.0 6.6 21.4 -13.0 8.8 776.5 2.5 10.9 83

KA ERDENRME, FHFIRMEZRT
* FETRII RN Z ST TS E 1,

Index 3R & Z DROWM T 572790 00 RIMEL, 11 KA 10% A « RPAGEIIMMOBIT — 2 SHf, 2 @ Kl
10% A B« RAMEIZMO BT — 2 0 SHIL 5 0 R 5% A - MIHEL ., 6 @ I 5% LA E 10 % A - IS L, 7
R 10% LA L 15% A « FffEMEL . 9: R 85% LA I « HEHIMEL o

The bold and italic letters represent the maximum and minimum values in each element, respectively.

* Snow depth is provided for reference because it includes missing data.

Indexes show the missing rate and data treatment methods. 0: no missing data, 1: missing rate less than 10% (missing data is filled
with other data), 2: missing rate 10% or higher (missing data is filled with other data), 5: missing rate less than 5% (missing data is not
filled), 6: missing rate 5 % or higher but less than 10% (missing data is not filled), 7: missing rate 10 % or higher but less than 15%
(missing data is not filled), 9: missing rate 15 % or higher (missing data is not filled)
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fli7z 2001 FFICFEBR L THB DL, HAHOHHBLREZ TH S
7% & (Table 4), 4ERZE U TAURDIEKNETH - Tz
33MKESLUREER

2007 FEh 5 2018 4F F T D 12 F B O F I E K & 1X
1447.0 mm (Table 3). H ¥Rk IE 9 HA W% T 164.5
mm., /N4 A D 66.7 mm TdH > 7z (Fig2b. Table 5),
B EKEDDIH 5 72 2008 FEiX. 5 HZRWTHHA
DOXNZREAM D ATFEEZ TREO, 2055 50 Hid i)
HB$KE 2508k U T, B HReKE 2508k U 7z 2018 414,
8 HIZEHATRS ORI X 2 EN (K27 2019). 10 H
WIREAUEI X % Kl CRRKEDIERICZ H > 72 (Table
3. Table 6),
HWEMNTEEDREBES 3 2013 ENRE > o
(Table 3), T DFEF, HIRKEEXASEETEHEOZ
WETH - 7z (KT R — L X— https://www.data.jma.
go.jp/obd/stats/etrn/index.php)o

34 AERS LUREM
JEUSFE R ~FE P & L O R m A =L, R
~F2 015 m st DL EOREOBEE N E A 5 7z (Fig.3)s

Hrp bR ceEBEIE®EZ 0, Bk 10 AN S 4 AT
O OREMNFEBL Tz (Fig.d)o

Table 5. 1999 47 5 2018 41 % TO HifiaHifio T4
Mean of monthly meteorological data from 1999 to
2018

Glob'al §olar Air Vapor Precipitation Winfi
MONTH radiation temperature pressure velocity

MJ m2 d* °C hPa mm m st
Jan 6.3 -5.0 3.2 86.4 2.6
Feb 9.2 -4.6 3.3 78.4 2.8
Mar 12.8 -0.6 4.2 81.6 3.0
Apr 16.1 5.4 5.9 66.7 3.3
May 18.6 11.2 9.3 72.7 3.1
Jun 194 15.3 13.7 88.8 2.7
Jul 17.8 19.1 18.6 104.1 2.6
Aug 16.3 20.4 20.0 142.9 2.6
Sep 13.3 16.6 15.0 164.5 2.6
Oct 9.6 10.2 9.3 124.6 2.8
Nov 6.2 3.6 5.9 119.7 2.7
Dec 5.2 -2.8 3.8 114.1 25

KPR HRERDRKNM, FFI R IMEZRT
The bold and italic letters represent the maximum and minimum
values in each element, respectively.

Table 4. %DMl K TEH - HEH - £H - BZHOHE
Annual extreme air temperature values include the number of summer, hot summer, winter, and cold

winter days
Air temperature
YEAR . °C number of days '
daily mean . o . . index
- — maximum minimum  summer day hot summer day winter day cold winter day
maximmum  minimum

1999 NA NA NA NA NA NA NA NA 9
2000 10.5 4.2 33.1 -13.5 29 2 146 92 1
2001 10.1 34 27.0 -18.5 14 0 138 94 2
2002 10.5 4.2 27.6 -12.4 9 0 132 66 1
2003 10.4 3.8 27.0 -15.7 3 0 134 71 1
2004 11.6 4.3 30.2 -12.9 23 2 135 68 2
2005 10.6 3.7 29.7 -16.2 24 0 150 82 2
2006 10.4 4.3 30.4 -14.7 19 1 140 72 1
2007 10.8 4.5 31.6 -9.9 24 4 148 66 1
2008 111 4.5 27.3 -13.8 1 0 123 76 1
2009 10.7 4.5 28.2 -11.0 16 0 133 60 1
2010 11.2 5.0 29.6 -14.4 41 0 135 75 1
2011 10.8 4.4 30.2 -12.5 27 1 137 79 1
2012 10.6 4.5 30.3 -14.1 34 1 143 89 1
2013 10.5 45 29.3 -13.2 23 0 131 75 1
2014 10.8 4.2 30.2 -13.2 21 2 139 81 1
2015 11.2 5.0 30.5 -11.3 19 1 127 48 1
2016 10.4 4.2 27.7 -12.1 20 0 144 83 1
2017 10.5 4.1 30.6 -13.5 20 2 139 79 1
2018 11.0 4.6 29.9 -14.1 19 0 128 76 2

Average 10.7 4.3 29.5 -13.5 20.8 0.8 136.9 75.4

Maximum 11.6 5.0 331 -9.9 41 4 150 94

Minimum 10.1 34 27.0 -18.5 3 0 123 48

HH, HEH, AXHBHESXENATNZN, 25°CLLE 30°CKIil, 30CLAE, OCLAFDOH, £HIEHK

RAGRAY O°CLL R D H,

Index & Table 3 & [AlkE. KRR & ZD%OUEL k72 IR,

Summer, hot summer, and cold winter days indicate that the daily maximum temperature was between 25°C and 30°C,

higher than 30°C, and lower than 0°C, respectively. The daily minimum temperature was lower than 0°C on a winter day.

Indexes show the missing rate and data treatment method, such as in Table 3.

TR B TRILITI S 55 21 % 4 2, 2023
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Table 6. 1999 4Eh 5 2018 4F % T DAL H i Hif
Monthly meteorological data for each year from 1999 to 2018

Global solar radiation Air temperature Vapor pressure Precipitation Wind velocity
MIm2?d? °C hPa mm ms?!
YEAR MONTH index maxim_um minim_um index index index . index
mean mean of daily of daily mean sum mean maximum
mean mean
1999 Jan NA 9 NA NA NA 9 NA 9 NA 9 NA NA 9
1999 Feb NA 9 NA NA NA 9 NA 9 NA 9 NA NA 9
1999 Mar NA 9 NA NA NA 9 NA 9 NA 9 NA NA 9
1999 Apr NA 9 NA NA NA 9 NA 9 NA 9 NA NA 9
1999 May NA 9 NA NA NA 9 NA 9 NA 9 NA NA 9
1999 Jun 19.8 1 16.0 212 11.0 1 133 2 NA 9 3.0 9.0 6
1999 Jul 16.1 1 20.2 26.3 133 1 20.4 1 NA 9 2.6 7.3 5
1999 Aug 17.2 1 22.6 27.3 17.7 1 22.7 1 NA 9 2.7 7.1 5
1999 Sep 13.9 0 17.6 222 10.5 1 15.8 0 NA 9 2.9 11.8 5
1999 Oct 9.5 1 10.2 145 0.9 1 9.4 1 NA 9 3.0 9.6 5
1999 Nov 6.1 2 4.0 115 -5.7 2 5.3 2 NA 9 2.6 8.4 7
1999 Dec 55 0 -2.5 2.8 -8.1 1 3.8 0 NA 9 25 113 5
2000 Jan 6.3 0 -4.5 0.8 -12.4 0 35 0 NA 9 23 9.6 5
2000 Feb 9.7 1 -5.6 -2.4 -85 1 3.0 1 NA 9 2.0 8.5 5
2000 Mar 12.9 1 -1.5 6.1 -6.6 1 3.8 1 NA 9 3.2 9.3 5
2000 Apr 145 0 43 8.4 -0.0 1 6.1 0 NA 9 3.4 9.5 5
2000 May 16.1 1 12.3 18.6 7.5 1 10.9 1 NA 9 3.0 8.2 5
2000 Jun 18.7 0 14.9 20.7 9.3 1 13.8 0 NA 9 2.7 9.3 5
2000 Jul 16.3 0 20.3 27.3 16.9 0 20.3 0 NA 9 2.9 8.4 5
2000 Aug 17.9 1 21.8 21.7 18.6 1 21.2 1 NA 9 2.8 7.6 5
2000 Sep 10.5 0 16.7 215 13.2 1 15.9 0 NA 9 2.7 6.9 5
2000 Oct 10.1 0 9.9 15.6 3.9 1 8.7 1 NA 9 2.8 10.2 5
2000 Nov 6.4 2 2.4 10.7 -4.6 2 5.8 2 NA 9 NA NA 9
2000 Dec 5.5 2 -4.1 2.0 -9.5 2 4.0 2 NA 9 NA NA 9
2001 Jan 6.9 0 -7.3 -1.1 -12.8 1 2.6 0 NA 9 25 9.8 5
2001 Feb 9.4 1 -7.3 1.0 -13.0 1 25 1 NA 9 2.8 9.6 5
2001 Mar 135 0 -1.8 6.5 -10.6 2 3.7 2 NA 9 3.1 9.2 5
2001 Apr 175 0 6.5 153 -0.4 2 5.8 2 NA 9 35 11.3 5
2001 May 19.1 1 11.6 19.9 4.6 1 9.1 1 NA 9 2.8 8.6 5
2001 Jun 20.2 0 14.9 21.9 9.5 1 12.9 2 NA 9 2.6 7.9 5
2001 Jul 15.9 0 18.8 23.0 14.8 0 18.7 0 NA 9 2.8 9.4 5
2001 Aug 18.1 0 18.8 21.8 153 0 18.0 0 NA 9 2.9 8.2 5
2001 Sep 131 1 15.1 20.7 8.6 1 13.8 1 NA 9 2.7 8.4 5
2001 Oct 8.6 0 104 135 6.3 1 9.5 0 NA 9 2.8 9.4 5
2001 Nov 6.0 1 38 11.0 -5.7 1 5.6 1 NA 9 2.7 7.7 5
2001 Dec 5.4 1 -5.2 -0.7 -8.0 1 3.0 1 NA 9 2.6 11.6 5
2002 Jan 6.3 0 -4.0 33 -7.3 0 3.4 0 NA 9 25 9.0 5
2002 Feb 10.0 0 -2.0 4.0 -8.0 1 3.8 0 NA 9 2.7 10.9 5
2002 Mar 12.2 0 0.7 5.8 -6.1 1 43 0 NA 9 3.1 10.6 5
2002 Apr 16.8 1 7.5 125 3.7 1 6.7 1 NA 9 3.6 125 5
2002 May 205 2 11.7 15.7 8.5 2 8.9 2 NA 9 2.9 10.1 7
2002 Jun 20.6 1 13.7 19.6 9.2 1 123 2 NA 9 3.0 7.8 5
2002 Jul 15.8 0 18.7 218 13.7 1 18.9 1 NA 9 2.9 75 5
2002 Aug 124 0 18.1 223 144 0 18.3 0 NA 9 3.0 8.0 5
2002 Sep 141 1 15.5 221 11.0 1 13.7 1 NA 9 2.7 8.3 5
2002 Oct 9.8 0 10.2 18.6 23 1 9.4 0 NA 9 29 10.8 5
2002 Nov 5.6 1 11 7.3 -3.8 1 5.1 1 NA 9 2.8 10.1 5
2002 Dec 5.4 0 -4.8 4.7 -10.9 1 3.1 0 NA 9 25 8.8 5
2003 Jan 6.4 0 -5.2 11 -12.3 0 3.2 0 NA 9 2.7 114 5
2003 Feb 9.1 0 -5.1 0.9 -8.3 0 33 0 NA 9 2.2 9.6 5
2003 Mar 134 0 -0.9 7.0 -85 0 4.0 0 NA 9 3.0 11.2 5
2003 Apr 14.9 0 6.5 11.3 -0.1 1 6.4 0 NA 9 3.1 9.2 5
2003 May 20.0 0 111 17.6 49 1 8.9 0 NA 9 33 9.2 5
2003 Jun 20.0 0 15.3 20.1 115 1 135 0 NA 9 3.0 11.5 5
2003 Jul 19.7 1 154 18.3 12.8 1 141 1 NA 9 31 9.4 6
2003 Aug 15.7 0 18.6 214 16.2 1 18.2 0 NA 9 2.6 7.6 5
2003 Sep 13.0 0 15.6 20.1 11.7 0 14.3 0 NA 9 2.6 125 5
2003 Oct 9.7 0 9.9 14.0 6.0 0 9.2 0 NA 9 2.6 8.7 5
2003 Nov 6.3 1 4.6 147 -2.8 1 6.4 1 NA 9 25 9.1 5
2003 Dec 5.1 2 -1.6 2.5 -6.1 2 4.0 2 NA 9 NA NA 9

RAGHBORBEREDRAKM, AATRIMAZZE T, Index (& Table 3 & [FlkE. KHIFH & ZDHROUWI L2 /RT
The bold and italic letters represent the maximum and minimum values, respectively, during the observation period in each month for
each element.Indexes show the missing rate and data treatment method, such as in Table 3.
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Table 6. 1999 4EA 5 2018 4EF TOHKAEHFAHE (DD %)
Monthly meteorological data for each year from 1999 to 2018 (Continued)

Global solar radiation Air temperature Vapor pressure Precipitation Wind velocity
MJm?d? °C hPa mm mst
YEAR MONTH index maximum minimum index index index ) index
mean mean of daily  of daily mean sum mean  maximum
mean mean
2004 Jan 5.9 2 -4.2 -0.1 -7.9 2 3.4 2 NA 9 NA NA 9
2004 Feb 8.7 0 -2.9 1.3 -6.5 0 38 0 NA 9 NA NA 9
2004 Mar 12.7 1 -1.1 52 -7.9 1 4.1 1 NA 9 2.4 9.8 5
2004 Apr 15.9 0 4.6 11.3 -2.3 1 5.1 0 NA 9 NA NA 9
2004 May 17.0 0 12.1 18.9 6.0 0 9.7 0 NA 9 NA NA 9
2004 Jun 19.9 2 16.6 20.5 12.4 2 135 2 NA 9 NA NA 9
2004 Jul 17.4 2 19.5 26.2 13.8 2 18.9 2 NA 9 NA NA 9
2004 Aug 15.6 0 19.7 25.7 15.2 0 18.4 0 NA 9 NA NA 9
2004 Sep 12.6 2 16.3 21.1 13.6 2 14.2 2 NA 9 NA NA 9
2004 Oct 9.6 2 10.8 17.1 1.2 2 9.5 2 NA 9 NA NA 9
2004 Nov 6.3 2 5.8 14.9 -4.0 2 7.1 2 NA 9 NA NA 9
2004 Dec 4.8 2 -2.5 53 -9.5 2 3.9 2 NA 9 NA NA 9
2005 Jan 6.3 2 -5.3 2.7 -10.3 2 3.1 2 NA 9 NA NA 9
2005 Feb 9.4 2 -5.8 -0.6 -9.2 2 2.9 2 NA 9 NA NA 9
2005 Mar 13.0 2 -1.5 3.9 -8.0 2 3.8 2 NA 9 NA NA 9
2005 Apr 145 2 43 10.7 -1.1 2 5.8 2 NA 9 NA NA 9
2005 May 17.6 2 9.0 16.4 33 2 8.0 2 NA 9 NA NA 9
2005 Jun 20.3 1 16.7 23.7 111 1 14.1 1 NA 9 2.9 8.2 5
2005 Jul 16.9 0 18.1 235 12.9 0 17.2 0 NA 9 25 8.4 5
2005 Aug 17.8 0 214 24.8 17.7 0 20.5 0 NA 9 2.8 7.8 5
2005 Sep 13.0 0 16.8 22.0 13.1 1 14.6 0 NA 9 2.6 8.3 5
2005 Oct 10.4 0 115 16.5 53 0 9.5 0 NA 9 2.7 8.8 5
2005 Nov 6.7 1 4.0 12.8 -0.5 1 6.0 1 NA 9 2.8 9.5 5
2005 Dec 5.9 0 -4.3 -04 -7.5 0 3.1 0 NA 9 2.6 9.2 5
2006 Jan 6.2 0 -5.8 -14 -10.6 0 3.0 0 NA 9 2.8 8.3 5
2006 Feb 8.6 0 -4.4 3.1 -10.4 0 33 0 NA 9 3.0 11.8 5
2006 Mar 12.6 0 -0.6 3.1 -6.9 0 42 0 NA 9 3.6 10.3 5
2006 Apr 14.7 0 3.1 9.3 -1.1 0 5.4 0 NA 9 3.3 9.1 5
2006 May 19.3 0 11.2 16.6 3.0 1 7.9 0 NA 9 3.2 9.2 5
2006 Jun 171 0 13.6 17.8 9.5 0 12.8 0 NA 9 29 7.6 5
2006 Jul 20.6 1 18.4 22.8 15.2 1 16.5 1 NA 9 2.6 6.8 5
2006 Aug 18.8 0 22.0 24.9 17.7 0 21.8 0 NA 9 2.8 7.1 5
2006 Sep 14.4 0 16.2 20.3 12.6 0 14.2 0 NA 9 2.6 9.0 5
2006 Oct 104 0 10.0 16.2 25 0 9.0 0 NA 9 2.8 9.2 5
2006 Nov 5.7 1 46 131 -2.3 1 6.5 1 NA 9 2.7 10.0 5
2006 Dec 55 0 -2.0 3.4 -55 0 4.2 0 91.0 0 2.2 6.9 5
2007 Jan 5.8 1 -3.4 14 -7.1 1 4.0 1 114.0 0 2.4 11.2 5
2007 Feb 85 0 -3.1 14 -6.8 0 4.1 0 94.0 0 2.8 9.8 5
2007 Mar 12.6 1 -1.0 6.6 -5.8 1 4.6 1 86.5 0 2.8 9.0 5
2007 Apr 16.8 0 4.2 10.1 -0.1 0 6.2 0 55.0 0 2.7 8.2 5
2007 May 17.9 0 10.7 17.1 7.1 0 10.1 0 135.5 0 2.8 8.7 5
2007 Jun 224 0 16.8 211 12.0 0 15.9 0 64.0 0 2.4 7.9 5
2007 Jul 21.4 0 17.2 22.2 135 0 15.9 0 57.5 0 2.8 7.4 5
2007 Aug 15.8 0 21.4 26.9 16.8 0 20.4 0 64.5 0 2.2 7.6 5
2007 Sep 115 0 17.0 23.6 11.6 0 16.0 0 2135 0 2.3 7.2 5
2007 Oct 10.0 0 9.9 14.8 5.1 0 9.1 0 81.0 0 2.5 7.5 5
2007 Nov 6.7 1 2.6 10.5 -5.7 1 5.1 1 67.0 0 25 8.9 5
2007 Dec 5.4 0 -2.4 2.1 -6.0 0 3.8 0 80.0 0 2.1 6.5 5
2008 Jan 6.5 0 -6.2 -24 -9.7 0 2.8 0 65.5 0 2.3 7.9 5
2008 Feb 9.4 0 -5.1 1.7 -9.2 0 31 0 90.5 0 3.0 10.3 5
2008 Mar 13.1 0 1.8 6.6 -3.8 0 4.8 0 255 0 25 7.9 5
2008 Apr 16.7 0 7.7 14.0 11 1 6.1 0 9.5 0 3.0 9.9 5
2008 May 18.1 0 10.3 18.1 3.1 0 9.3 0 106.0 0 31 8.3 5
2008 Jun 20.0 0 15.1 18.9 7.8 0 13.1 0 53.5 0 2.2 7.1 5
2008 Jul 17.3 0 19.2 23.7 16.5 0 18.6 0 55.5 0 2.7 6.9 5
2008 Aug 16.7 0 18.9 224 14.1 0 17.3 0 76.0 0 25 6.3 5
2008 Sep 15.4 0 17.0 215 8.7 0 14.3 0 24.0 0 2.6 8.1 5
2008 Oct 9.2 0 11.1 16.1 3.9 0 9.3 0 1235 0 2.7 8.1 5
2008 Nov 7.1 1 3.0 12.2 -5.3 1 5.4 1 84.5 0 2.6 8.9 5
2008 Dec 4.7 0 -0.8 6.7 -8.2 1 4.7 0 62.5 0 2.7 11.0 5

KA ABORERORKM, AA3RIMEZE T, Index 1& Table 3 & [FEE, Kl & ZDHOMNIE1EERT,
The bold and italic letters represent the maximum and minimum values, respectively, during the observation period in each month for
each element.Indexes show the missing rate and data treatment method, such as in Table 3.
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Table 6. 1999 4Eh0 5 2018 4F E TOHAEAMEHA (DD %)
Monthly meteorological data for each year from 1999 to 2018 (Continued)

Global solar radiation Air temperature Vapor pressure Precipitation Wind velocity
MJ m2d* °C hPa mm ms?
YEAR MONTH index maximum minimum index index index . index
mean mean of daily  of daily mean sum mean  maximum
mean mean
2009 Jan 6.1 0 -3.0 25 -74 0 3.8 0 98.5 0 25 10.4 5
2009 Feb 7.8 0 -4.0 35 -8.4 0 35 0 129.0 0 3.0 10.9 5
2009 Mar 121 0 -0.3 5.1 -5.4 0 4.4 0 69.5 0 3.1 10.3 5
2009 Apr 18.1 0 5.6 15.1 0.3 0 5.6 0 58.0 0 3.0 9.3 5
2009 May 19.9 0 12.0 18.2 6.0 0 9.1 0 40.5 0 31 11.6 5
2009 Jun 17.0 1 15.2 21.0 10.7 1 14.2 1 72.5 0 2.7 7.0 5
2009 Jul 135 0 17.7 20.9 14.6 0 18.2 0 211.0 0 2.0 6.9 5
2009 Aug 15.8 0 19.3 22.8 15.8 0 18.8 0 56.0 0 2.3 7.0 5
2009 Sep 14.5 0 15.6 18.3 11.0 1 13.7 0 49.5 0 2.6 6.8 5
2009 Oct 8.8 0 10.5 15.9 2.3 0 9.4 0 123.5 0 2.8 8.0 5
2009 Nov 52 2 3.4 12.5 -14 2 6.3 2 132.0 0 2.4 8.8 7
2009 Dec 5.4 0 -2.5 3.4 -6.9 0 3.9 0 1155 0 2.5 9.1 5
2010 Jan 57 0 -3.8 11 -9.1 0 3.6 0 84.0 0 2.6 10.2 5
2010 Feb 9.4 0 -5.0 4.6 -12.9 0 33 0 475 0 2.8 9.9 5
2010 Mar 12.6 0 -2.0 3.7 -6.1 0 3.9 0 71.0 0 2.9 14.7 5
2010 Apr 13.9 0 35 7.3 0.0 0 5.6 0 112.5 0 33 11.8 5
2010 May 18.7 0 10.4 15.9 5.6 0 9.0 0 47.0 0 3.0 9.8 5
2010 Jun 21.0 0 17.5 24.4 9.9 0 16.4 0 58.0 0 2.1 7.2 5
2010 Jul 13.7 0 20.4 24.5 16.3 0 21.6 0 121.0 0 2.1 8.2 5
2010 Aug 15.1 0 22.7 26.2 20.6 0 23.0 0 156.5 0 2.2 7.0 5
2010 Sep 14.6 0 17.6 24.6 9.3 0 15.9 0 107.0 0 2.6 9.0 5
2010 Oct 9.4 0 104 15.6 1.6 0 10.0 0 1175 0 2.6 8.6 5
2010 Nov 5.7 1 43 11.0 -4.1 1 6.4 1 199.5 0 2.7 9.1 5
2010 Dec 4.2 1 -1.2 9.6 -8.3 1 4.5 1 137.0 0 2.7 134 5
2011 Jan 7.1 0 -5.6 -2.0 -10.7 0 2.9 0 715 0 2.6 8.9 5
2011 Feb 9.8 0 -2.6 3.8 -6.8 0 3.7 0 60.5 0 2.8 8.0 5
2011 Mar 13.8 0 -1.4 4.2 -6.3 0 3.7 0 62.5 0 2.8 7.7 5
2011 Apr 15.7 0 5.1 11.3 -1.5 0 5.9 0 85.5 0 3.2 1.1 5
2011 May 16.1 0 9.3 14.8 3.2 0 8.9 0 61.5 0 29 8.9 5
2011 Jun 18.1 0 15.4 218 9.6 0 13.9 0 39.5 0 2.6 6.8 5
2011 Jul 18.6 0 19.9 23.0 16.3 0 194 0 1345 0 2.3 7.8 5
2011 Aug 175 0 21.2 26.2 17.7 0 19.9 0 96.5 0 2.4 6.0 5
2011 Sep 10.7 0 171 231 116 0 16.1 0 285.0 0 2.6 7.8 5
2011 Oct 9.2 0 10.5 15.2 5.1 1 9.4 1 156.5 0 2.8 8.6 5
2011 Nov 6.6 1 4.6 119 -4.8 1 6.2 1 725 0 2.7 10.1 5
2011 Dec 55 0 -3.8 14 -7.6 0 3.5 0 106.5 0 2.7 9.2 5
2012 Jan 7.0 0 -6.3 -1.0 -10.2 0 2.8 0 62.5 0 2.7 7.8 5
2012 Feb 9.6 0 -6.2 -0.7 -10.6 0 2.8 0 45.5 0 2.8 9.3 5
2012 Mar 12.6 0 -1.7 7.6 -6.8 0 3.9 2 41.0 0 2.7 9.4 5
2012 Apr 15.8 0 5.1 145 -3.2 1 6.1 0 48.5 0 3.2 10.9 5
2012 May 19.4 0 1.1 16.0 4.6 0 9.7 2 105.0 0 2.9 10.1 5
2012 Jun 21.2 1 154 20.5 10.9 1 12.8 2 43.0 0 2.4 7.4 5
2012 Jul 19.9 0 19.6 24.8 14.8 0 18.4 2 72.5 0 2.4 6.6 5
2012 Aug 15.1 0 21.3 25.8 17.9 1 20.9 2 104.5 0 2.4 6.3 5
2012 Sep 131 2 20.1 24.1 13.9 2 19.1 2 275.5 0 25 5.8 7
2012 Oct 9.7 0 1.1 16.0 6.3 0 10.1 1 1325 0 2.8 8.3 5
2012 Nov 5.2 1 3.8 9.6 -2.5 1 6.7 1 228.0 0 2.6 10.7 5
2012 Dec 5.0 1 -3.8 4.1 -10.1 1 3.6 1 206.5 0 2.7 10.6 5
2013 Jan 6.7 0 -6.4 -1.9 -10.4 1 3.0 0 88.0 1 2.7 8.7 5
2013 Feb 9.6 0 -55 0.4 -8.8 0 3.2 0 88.5 2 2.7 10.2 5
2013 Mar 11.7 0 -1.4 3.6 -7.2 0 4.2 0 1115 0 3.3 11.2 5
2013 Apr 143 0 4.4 9.6 1.2 0 6.0 0 1345 0 3.3 10.4 5
2013 May 15.5 0 9.4 19.2 25 0 9.5 0 66.5 0 3.1 8.4 5
2013 Jun 224 0 15.7 18.9 10.9 0 14.9 0 99.0 0 2.5 6.9 5
2013 Jul 19.8 0 20.1 241 16.2 0 20.3 0 75.5 0 2.6 7.7 5
2013 Aug 14.7 0 20.9 24.4 17.0 0 23.2 0 192.0 0 2.6 6.7 5
2013 Sep 12.2 1 16.5 21.3 10.4 2 15.5 2 211.0 0 NA NA 9
2013 Oct 9.0 1 11.0 175 4.1 1 10.4 1 1345 0 2.7 9.4 0
2013 Nov 6.5 0 4.6 11.3 -2.0 0 6.1 0 119.5 0 2.7 9.6 0
2013 Dec 5.0 0 -1.1 5.8 -5.7 1 4.3 1 105.5 0 2.5 9.6 0

KAFABORBEEDRAM, FIAIRIMEZZT . Index X Table 3 LAk, KRR & Z OBOUIHSTEZERT,
The bold and italic letters represent the maximum and minimum values, respectively, during the observation period in each month for
each element.Indexes show the missing rate and data treatment method, such as in Table 3.
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Table 6. 1999 4Eh 5 2018 4E X TOHKAEHFAHE (DD %)
Monthly meteorological data for each year from 1999 to 2018 (Continued)

Global solar radiation Air temperature Vapor pressure Precipitation Wind velocity
MJ m?2d* °C hPa mm ms*
YEAR MONTH index maximum minimum index index index . index
mean mean of daily  of daily mean sum mean  maximum
mean mean
2014 Jan 6.2 0 -5.8 0.3 -9.9 0 3.0 0 100.0 0 2.9 9.0 0
2014 Feb 9.9 0 -5.3 1.6 -10.6 0 31 0 85.0 0 3.1 9.2 0
2014 Mar 13.2 0 -1.2 7.1 -8.1 1 4.0 1 74.0 0 2.9 9.3 5
2014 Apr 19.8 0 5.4 16.1 -0.6 0 4.9 0 32.0 0 3.4 9.9 0
2014 May 18.9 0 12.0 195 52 0 9.8 0 72.0 0 3.2 9.0 0
2014 Jun 19.0 0 16.4 23.2 12.8 0 14.9 0 94.5 0 2.7 7.4 0
2014 Jul 19.8 0 20.2 24.3 174 0 18.6 0 68.0 0 2.7 8.8 0
2014 Aug 15.8 0 20.0 24.5 15.1 0 19.3 0 246.0 0 2.6 8.5 0
2014 Sep 14.8 0 15.7 20.8 10.8 1 13.8 0 199.0 0 2.9 7.5 0
2014 Oct 9.5 0 9.4 15.2 2.7 0 8.4 0 116.0 0 2.9 8.5 0
2014 Nov 6.1 0 4.4 13.0 -2.1 1 6.0 1 76.0 0 2.9 11.0 5
2014 Dec 51 0 -3.3 6.9 -8.5 0 3.6 0 128.5 0 2.8 85 5
2015 Jan 6.5 0 -34 -0.2 -1.4 0 3.7 0 149.0 0 3.1 12.4 0
2015 Feb 8.4 0 -2.9 25 -8.6 0 3.7 0 80.5 0 3.4 11.0 5
2015 Mar 12.0 0 2.0 9.1 -2.1 1 5.0 1 145.0 0 3.0 9.7 5
2015 Apr 17.2 0 6.6 17.2 -0.4 0 6.3 0 91.5 0 3.4 11.4 0
2015 May 211 0 12.2 17.9 6.4 0 8.7 0 45.0 0 35 10.0 0
2015 Jun 17.6 0 14.4 18.5 8.3 0 13.4 0 61.0 0 2.7 7.2 0
2015 Jul 17.7 0 19.1 23.7 133 0 18.6 0 57.0 0 2.4 7.3 0
2015 Aug 16.2 0 19.9 25.4 16.2 1 19.7 0 105.5 0 24 6.7 0
2015 Sep 12.8 0 16.0 20.7 10.3 0 147 0 206.0 0 25 7.8 0
2015 Oct 9.8 0 8.9 13.2 1.7 1 7.9 1 1135 0 34 115 0
2015 Nov 6.5 0 35 125 -3.2 1 5.9 1 131.0 2 2.4 7.2 0
2015 Dec 5.3 0 -0.8 5.9 -8.6 0 4.3 0 83.5 2 25 8.7 0
2016 Jan 6.5 0 -55 0.0 -9.3 1 2.9 1 36.0 2 2.3 7.5 5
2016 Feb 8.9 0 -4.2 3.7 -9.2 0 34 0 126.0 0 2.9 8.9 0
2016 Mar 12.9 1 0.2 7.7 -55 1 43 1 70.5 0 3.2 16.1 0
2016 Apr 15.4 2 5.6 121 -0.1 2 5.8 2 62.0 0 35 11.3 0
2016 May 20.2 1 12.9 195 4.4 1 9.4 1 64.5 0 3.4 1.1 5
2016 Jun 16.8 0 14.0 195 8.4 0 133 0 144.0 0 31 8.2 5
2016 Jul 19.6 0 18.3 22.9 13.7 0 18.0 0 1315 0 3.2 7.3 0
2016 Aug 18.0 0 215 24.1 17.6 0 21.4 0 258.0 0 2.6 10.5 0
2016 Sep 134 0 17.0 23.2 12.2 0 16.1 0 95.5 0 25 6.4 0
2016 Oct 9.7 0 8.7 17.0 0.7 0 7.8 0 61.0 0 31 9.4 0
2016 Nov 5.6 0 0.4 8.8 -7.1 0 4.7 0 108.5 0 2.7 9.1 5
2016 Dec 4.9 0 -2.5 6.3 -8.2 0 3.9 0 208.0 0 25 10.0 6
2017 Jan 5.8 0 -5.4 -0.2 -10.9 0 31 0 80.0 0 2.1 9.7 0
2017 Feb 8.9 0 -3.8 1.2 -9.9 0 3.4 0 53.0 0 3.1 8.9 0
2017 Mar 14.3 0 -0.4 3.1 -4.2 0 4.1 0 84.0 0 3.0 9.2 0
2017 Apr 16.7 0 5.9 12.3 -0.8 0 5.9 0 73.0 0 35 9.0 0
2017 May 19.0 0 12.6 18.2 7.1 0 9.7 0 64.5 0 2.9 8.6 0
2017 Jun 18.0 0 13.9 20.6 6.9 0 12.6 0 188.5 0 2.6 7.3 0
2017 Jul 18.9 0 20.8 253 16.2 0 19.7 0 70.0 0 2.4 7.0 0
2017 Aug 17.3 0 19.2 22.8 14.7 0 17.8 0 95.0 0 2.7 6.9 0
2017 Sep 141 0 155 18.8 10.0 0 134 0 235.0 0 2.7 8.1 0
2017 Oct 9.3 0 9.3 154 3.6 0 85 0 93.5 0 2.9 9.8 0
2017 Nov 6.2 0 2.8 125 -5.7 0 5.6 0 138.5 0 3.0 9.9 0
2017 Dec 5.7 2 -3.6 2.3 -8.2 2 3.5 2 82.0 0 2.4 11.1 5
2018 Jan 6.3 2 -4.3 13 -9.6 2 3.3 2 87.5 0 2.6 9.3 5
2018 Feb 10.0 0 -5.8 0.1 -10.7 0 2.8 0 41.0 0 25 8.3 0
2018 Mar 12.8 0 0.8 9.6 -6.5 0 45 0 138.0 0 3.4 9.9 5
2018 Apr 15.9 0 6.4 15.7 -0.2 0 5.9 0 38.5 0 3.0 8.2 5
2018 May 18.6 0 11.6 18.2 6.3 0 9.4 0 64.0 0 2.7 8.1 0
2018 Jun 17.6 0 14.6 21.6 7.5 0 13.1 0 1475 0 3.1 8.3 0
2018 Jul 175 0 19.5 254 11.8 0 19.8 0 195.0 0 2.4 8.0 0
2018 Aug 13.6 2 19.1 24.0 13.8 2 18.5 2 264.0 0 25 7.0 0
2018 Sep 13.9 2 16.4 22.1 125 2 145 2 73.0 0 NA NA 9
2018 Oct 9.8 2 111 15.7 4.8 2 10.6 2 2425 0 NA NA 9
2018 Nov 6.7 2 4.8 12.0 -3.0 2 6.3 2 79.0 0 NA NA 9
2018 Dec 2 -2.3 8.4 -8.7 2 2 77.0 0 NA NA 9

4.8 3.9
RNATHBORBEREDORAME, AATRIMAZZE T, Index (& Table 3 L [AlkE. KHIH & ZDBOUNH L2 /RT
The bold and italic letters represent the maximum and minimum values, respectively, during the observation period in each month for
each element.Indexes show the missing rate and data treatment method, such as in Table 3.
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Table S1. 1999 420 5 2018 4F: & TOD4FEHLH (Table 3 D%
T —27 7 4))
Annual meteorological data from 1999 to 2018
(numerical file of Table 3)
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Annual extreme air temperature values include the
number of summer, hot summer, winter and cold
winter days (numerical file of Table 4)
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Mean of monthly meteorological data from 1999 to
2018 (numerical file of Table 5)
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Monthly meteorological data for each year from
1999 to 2018 (numerical file of Table 6)
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Daily global solar radiation,daily mean air
temperature, daily mean vapor pressure and daily
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Meteorological observations from 1999 to 2018
at the Sapporo forest meteorology research site, Hokkaido, Japan

Yasuko MIZOGUCHI"" and Katsumi YAMANOI"

Abstract

Since 1999, we have conducted meteorological observations in a deciduous broadleaf forest in Sapporo, Japan. In
this article, we present observation results for a 20-year period between 1999 and 2018. The observation was halted
between September, 2004 and May 2005, and again from September, 2018 onward due to typhoon damage to the
facilities. The mean global radiation, air temperature, and vapor pressure were 12.6 MJI m~>d™', 7.4°C, and 9.4 hPa,
respectively. The maximum frequency of wind direction was south—southwest, with a mean wind velocity was 2.8
m s~'. The mean annual precipitation from 2007 to 2018 was1246 mm.

Key words : global solar radiation, air temperature, vapor pressure, precipitation, wind velocity, wind direction,
Sapporo forest meteorological research site
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Data archive of research reports from the government-owned natural
forest at the beginning of the Showa era
: scanning document and translation to current Japanese for research
report of forest vegetation at Ogasawara Islands

Hitoshi KATOY, Mina MURAO?, Hidetoshi KATO?, Haruka OHASHI®, Kazuto KAWAKAMI?
and Mitsue SHIBATAY"

Abstract

The original document of forest survey in the Ogasawara Islands (the Bonin and Volcano Islands) was digitized
as a part of data archive of the research reports from government-owned natural forests in the early Showa era.
We scanned images of the original document from the forest vegetation survey report written in classical Japanese
and translated it to current Japanese. Moreover, we demonstrated plants with their current names corresponding to
their names at that time. This document summarizes the field surveys conducted in 1935 in the national forests at
the Ogasawara Islands. In this document, the composition and structure of various forest communities that covered
the entire islands at that time, and the distribution of principal component plant species were described. Moreover,
vegetational continuum in the islands was discussed. It provides useful information about the forest restoration
projects in the Ogasawara Islands; it is a valuable academic asset that demonstrates forest officers’ insights into
nature and research capabilities of forest vegetation.

Key words : forest vegetation, natural forest, the early Showa era, data archive, Bonin Islands
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Hirofumi IDO, Erina KOJIMA, Hirofumi NAGAO, Hideo KATO, Yukari MATSUMURA and Yosuke MATSUDA

mE R

VAR ERIZEFTER CEELE Nic 2 At J+ 5 5 < 4 = Amblyomma testudinarium DR

+HFER

The report of Amblyomma testudinarium collected in the Forestry and Forest Products Research Institute
premises, Tsukuba

Kandai DOI

V bk B OREEEERD 5 DERESEE ICED <Mt 77 )V 31 XL YOLO DE 7/

e Bl BHEE SEORER

Model comparison of object detection algorism YOLO based on the cone detection from the imagery of tree
crowns of Abies sachalinensis

So HANAOKA and Eitaro FUKATSU

W HARER

VERMARMEBAGHEREVAIRE— 1 - 2 - 3 SIRERE—

(2006 &£ 1 B~ 2010512 A)

BT E— A LB, SRR, #ME &5

Hydrological observation reports of the Kamabuchi Experimental Watershed

—No. 1, No. 2, No. 3 experimental watersheds—(January 2006 through December 2010)
Shoji NOGUCHI, Wataru MURAKAMI, Toshio ABE and Ikuhiro HOSODA

VERBFMEBAGHBRMEVARE—1 - 2 - 3 - 45RHBRRE—

(2011 F1 A~ 2016 F 12 A)

AGRH 237 B IR, BTS2 5
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Meteorological observations from 1999 to 2018 at the Sapporo forest meteorology research site, Hokkaido,
Japan

Yasuko MIZOGUCHI and Katsumi YAMANOI

VEBHPBOEERAMBEREEDT V2V —HAT

— NN\ERESHAEE HKMELEREE] ORXFv =0T LRAFER—

IR A=, A oRAR. ik S, KRS A, JILE R 4R BRTL

Data archive of research reports from the government-owned natural forest at the beginning of the Showa
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