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1. #% =

BN A EBMRICBI 53 —u v S Y e OEMREIR, 1912 F R S, TO®, 1938
EFxTERBREIORZLOD, 9 EMUBICIIFLA CEAIAZVEEFBECE> TS,
FEH 59 4£ (1984 4F) % TOEHEFEMRIZ 236 ha TH D, TS - LEM 2 EbE - 2EHK
E® (1,278 ha) D 18.5% %0, # 77V, P FIVIZRWT I BHDEHRENEETH >
7208, B, RERESB DL L 2o kizdic, EHRERERED 75.8% 055010 & Bk &
h, OBMBCBYIEboTLES>RbDLDRL{RN, 2L, HEZTRS OEHHIZB
TEROBYP, HE, HEXLZIBMNWFOTROHMBENEIL->TROSh2 L5k
7218,

BRI, Iy R b RFERRES LORFESVLO0HD, TEOE
HELTET2 0 TES, B HEMHEHBICOALMTORA TRV I E2S, KE
BORERORECEN R FMESMMED HEh, B2 1961 Fo 58 2 FHicbz>TI—1 v
M EERFULICHESREL Iz, ki, FEEHRORR, 1Bk oMM I —0 3
FEDORBERBGHEL Tz 83 »ORBELEETERYL, 512, BIVBOLCHEES
b7:5 L1712 1954 4, 1981 FOBAR L 2 EPZDBOEELREERIRL T2 WHEMD
Hb, TDOI 2T, 1968FE LD, BRI E > CHEELERYE 2R T 5 THESHR O TR
ERBLILI LS, EHEBRTYLEBERTY BTSN, BER) CXi3BROBEBNTHE
3,

UEDOFROHD»SFHEDEREBET 21201213, BABTFREHRDO THrOBECES
FTORBLERRREORBELB & OS2 5 2 L BNLEICk 3, BEOMARORED
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KBEHS LT 51213, FREFTBERTH 5, FRITTS i3, BIAROEEMBEE - S5 L OBE
ERPCHL BT, SRl RRET L OBERE, BT FEEEAVTHMILTWSY,
ZOHT, [FEFDOI 5, BR-KCLZA VR, REFEWEOLE), $B50KRMH,
FRPRCEELTAZ LR RLTWS, 851X, SCHWEINGRUBER BEXEFL Y b A b
U —RiC X BERBBITE b i, [RETFRZFTERL, IWKE, Efh, So5iclBERKL
ERIR L RSO -EL OBRERTIC 2 CEVC, EREE E OBRIC OV TIEAL TWw 39, &
X#Try b A M) I L 2ERENE, ERBOAZST, FRANOF - BHIE L 2 0%
Be@fis 2 Lo TRMOMBERZEERESZBILDBTES, k17, BAETIAR
EROCBEN L OBMRIET S 3 — o v 02l & LTIThbh, AXICEWLTHAES, AKH
BREINTREBTHEELIBER (XF - THY - ¥ vF) OFREBEI—ERNORARE
DET, RINEEOEMRUERBORY CRHESIoNE I EETRBLTWEY,

BEDZ E6EFRTIE, BB ICB T3 -0y e DEEERASET 3
ZEENEL, FREROLE Y — > ORE LBARS L CBEWE O - OBIROM®
T 2ITo 7,

2. ERMBUR & X5 %

2.1. RIRHGBER

SEORETE, REMICO L 2 EREROEBLEBR T2 LBVLEL IR I L2,
HEHOEROEH LB T 24 60 L DS 2 =S58, B L7 (Tablel,
Fig.1), Plot-1, 233 —uy/Sbo 5V OFREETHY, —F Plot-3 i3 8—4t
Bz X 2 TH 2, HBRMOEE I3, Plot-1 THHHI 20~40 m, Plot-2, Plot-3 ¢ 30~45m
THY, WFhO7oy b b, BRERIVHS km, E/NVEERD SIRFEILC < 4 km, E/MKEET
¥HFCH 2K RBFLSRAT km BN L 2B BT 2, £/, EHERRL L, &
7ay b &b RIERMS S BRFENIC O THEK S h, BRI - BiTH 8 Tbhr:
HLIZTLALHEENTbOR TV (Table2),

BAVBOEE Tk, EFREE (1910 £ S 8%¥), UBEEK VT (1943 EHh S HBE) D2
Table 1. Outline of sample-plots

Plot-1 Plot-2 Plot-3
Compartment number 131 130 305
Planted year 1925 1929 1932
Number of sample trees 5 7 3
Avg. D.B.H. of sample trees {(cm) 20.6 20.3 20.0
Avg. height of sample trees (m) 15.7 15.9 12.9

Sampling years 1990 1990 1986
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== Tomakomai Experiment Forest of Hokkaido Univ.

Plot-1 To Chitose

Japan Railways
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Tonakomai Stalii'ion

Nihon-Keikinzoku Co.

]
0ji Paper Co.

Power Plant

Sanyo-Kokusaku Pulp Co.
[ ]

Pacific Ocean

Fig. 1. Sample-plots (Plot-1, Plot-2, Plot-3)

DOMMTEBREL T3, VUV TORERRA 7 —RBECHER T 3G » & IRERLEY
BREENTVwS, 7, TFEETIR 194 HFC, THETOES 65 m BL 75 m OFR%
M 200m OEEGERICEZLTVEY BROFESL LT 2RI L& TR, BRUHOBEEED
HEHGROOD D I EBTFRENS, —F, S/VREETEMFCKNIREFR—&E @B LE
WK I FEEAR, 1968 ¥ b D, I THLHAEARMCHBSHEHEATY3, 7, HEXE
&8, B/ HEENHD, TNEFNT VI = ARBETE (1968 £~82 %) IR VB
EESLE TR T vy REAUBBH IR TWw3E, 25iC, EECRTREENORKEFIEE
KROR N, EEHROBESIC I3REEREH 1980 FICBEL 12,

E/INVBO S DR R, EFIRRT7.1°C, ERRAKEDS 1240.6 mm TH 37, 1z, KB
HEE4A~8ALT B, ZOHVLEORREFHFTFHKE 13.0°C, BAE 664.3mm, &
ZRAMEFED 2 VIIFERERTH S, B> RREEFEL LT, 1954 4F, 1981 FOBRIC L 58
EREIF S5 5512,

2.2. BHOERE BN
HEMZ, AR & Sz, 3#E (Plot-1~3, Tablel, Fig. 1 28) *{EL, &7 uy
FNEDERTNSE, TE, IFROEFAKREEE L /2, Plot-3 DHHEKHZ, 1986 FicftEA
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Table 2. Historic outline of sample-plots and the Tomakomai district

Year Outline of sample-plots Weather disasters Outline of Tomakomai
Plot-1 Plot-2 Plot-3

1910 Oji Paper Co.—Op.

1925  Planted

1929 Planted

1932 C.C.+Th Planted

1935 CC.+Th

1936 ”

1937 Vi

1938 C.C.+Th

1943 C.C.+Th Sanyo-Kokusaku Pulp—Op.

1952 Th

1954 C.D. (Mar.~Sep.)

Typhoon (Sep.)

1956 C.D. (Jul.~Aug))

1962 Typhoon (Aug.)

1965 Typhoon (Sep.)

1968 Hinode Chemistry—Op.
(Phosphatic Manure)
Nihon-Keikinzoku—Op.
(Aluminum Refining)
Power plant—Op.

1972 C.C.+Th
1973 Th
1974 0Oji 200m Chimney—Op.
1975 Typhoon (Aug.)
1977 Highway construction
1980 Highway opened
1981 H.R. (Aug.)
Typhoon (Aug.)
1982 Aluminum Refining—Su.

1984 CC.+Th C.C.+Th

Notes: C.C.; Climber cutting, Th; Thinning, C.D.; Cold damage, H.R.; Heavy rain.
Op; Operation, Su; Suspended

PABIL, R L U TEERE iz, Plot-1, 2 ozkHX, 1990 i EM# (R 5 mm)ic X
D, a7 0»leh THERRE Nz, BEETHRIEMLICEN WX D2, FRAMIZREIE, £
B S BIRESIcH— U7, 2 788, Ebic FAA THEEL, $BERTEES L, 5
HOKE, 7R H2kEL TRERBIZU T, M 2RBELRE, YArY—T2
mm QRS WCEAL7z, ERBICBL, 40°C TH 12 K, 25w T 105°C TRIU < 12 Bz
L THEEIREBIZ L, SricHwT,
2.3. BEHoO2R

FHL-5AHL, EREr»SWMDHEN, HOELUDBEEOSL->THREEREIYEL L
HICED KR XEREER (KHEAY 77 v 7 A, Softex IER) ic k> TBE I, BE
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&, EERS mA, EEE20kV, BEEM 1.3 m, BEEFE 5sec. Lz, BMET7 4V
2 (FUJIX-RAY FILM FR/INDUSTRIAL) (¥, HEBERE&EE (377 KX-40) k- THEEh
7o BONLXBOBET -5 13, BERTER (=2 27121V 2011 HH) CpIs5hT
TrausBMNT—F cEREh, X251 A/D av—F— (& 2BLTTYINT—
FWEBRLT/N—YFrara—F— (NEC, PC9801VX) icHRVAZ ihl, FLT,
FWBT 7077 00k > TSNz, BERERZ, BE7T—5LZ20BEOEAE,
SXRDIARRNCETOTUTbI I, ZUTANEIC L > THLEELR b L12, FHRiE (RW),
B guttig (EW-LW), —FHm#EE (RD), B-#BHfEE (ED-LD) 8Lk UEHNOB/N B
REE (MIN'-MAX) 2EHH L7, 20K, —FERNOR -BMEOERIE, TV DERKC
HEIOWTEHLAZ0.55g/cm® & L7, HL, BHMEESZOBRELZBLT, —FHELT
BRSNBVBEB DT, ZOBIIET 4 VA LREEERIC L VEEL, B - BMESs X
VEROEREHREL 12,
2.4, AR s L URELLHRBOND

FEWRBECEEIX, Z0% 2 TIRMEER EOFAENEE), REREOEOW» 54U 2 EEH
ENKETEBD, 70y P EZFHLS 5 CERLETo TRE L. SEORR,
HEDOA > ATHD» SRS NZE, BEUFERT— 5 OLB/ Y — > OBEEED S,
ZOHEE LTS EBHEHEEAWTBRELEZTS 2L BRETH 5 LML /2,

FRT I 7 L0k THBONLT 061k, &5IHMER (LWY), BHEEL
BEMEE L D% (LD-ED) %2§EL . 2L T, &#E&OERE®R (RW, EW, LW, RD,
ED, LD, LW%, LD-ED) »& 7 u vy bRV, 5EBEITHL» S EH U - ErihiE,
B UEHIEE 5 FREITFI L Qo SER LR 2 EHH L 2¥, HRdhR & Ebig gt
HIELUTOEY TH 3,

TG*=RU—2}+RU—1}+R¥%+RU+4)+RU+2)

.

RG) : iEDOERAUE, T() : iEDMERME, SG): iEOER{E
RIZEHIE, TixtERME, SiZEM¥EEERL, #hAZhRD LS LT3 FOEIEE
Ehz,

3. & R

BEGOFRIEROER X, AL 70y MATERAROERERL 2. Licdio THE
@7y b ZEEIEERD, FEET & OBRERETL 12,
3.1, WMl
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7uy b FIEREER AR & B iR R, FhEh Fig. 2, Fig. 377, % A
BICDOWTRS &, Plot-1 T3 1960 F % TIRIR—EOHETHA T 5, KiZ 1965 £ % T—H
WL 728, 1974 £% CHU—EOHATED T 5, 1974 55 1980 Fiz 017 TiER T
ERL, 2OBRBEOEMINEL . ERBHIE/IMEIZE L 72 1960 SELARE O I ERIE 12 0.8
mm TH- 72, Plot-2 Tz, 29 1972 % TIZIZ—EDEE TR T3, TR 1B EET
2L, 1981 0 & IXEH B EA 8 < , FRESR/IMEICZ L 72 1972 £LE DT
FEWEIZ 1.0mm TH 3, Plot-3 T3, 1950 £ & 1955 £z » i T LAMER 2R L, FIEIDER
BThoray b LidRe - LEBE L TW5, 0%, 1955 £ 513 1976 £ TIZIZ—ED
HETHAP L, 1976 55 80 ik EREMEZRL T3, 2070y b TR, 1980 LI
DERNIREENRE - 72 120 CEAER TR IR TH R LY, FYEREBOLTEHE: R
5 EfbD7T Ty b LERR, 1982 £ X D BB 2R U Ttz ERIEIB/IMEICEL 72 1976 £
DOV FHREIZ1.2mm TH5, 270y b b, 1970 ERTH 2 widh#in 54E D,
1980 EARHTHE % ©F < IMERM 283 T % & & b1z, 1981 FELIEORA 1B L T b Ak oMER
PRLTW3S,

Table3 ic7ay M OEREMERLZO—BE 2 HE 7 — 5 IR U 2o —BE 1T, B
FWRET, 2TORFARCHEBIT 2HEER T ED S bEHVB—RT 2 EOHSEEH L2
DTH5, FRBO—BEIL, €70y MNEIT R A% TH o Tz, T2, 2DODHAADLRICE
2—HEE2RZ L, EEOTWIoy M1 20MT43.2%L%>THBY, 50%%&->-Tw»3

3.0 +
-
E 20}
z i
=
1.0 |
-
| - ] } N 1 [ ] | [ L
50 60 70 80 90
Year
—— Plot-1 - Plot-2 — —-Plot-3

Fig. 2. Average trend curve of ring width.
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Fig.3. Average standardized curve of ring width.
Table 3. Agreement between each sample-plot. Sampled years are 37.
Plot 1-2 Plot 1-3 Plot 2-3 Plot 1-2-3 (%)
RW 43.2 62.2 59.5 324
EW 45.9 56.8 62.2 324
LW 37.8 54.1 75.7 35.1
RD 48.6 56.8 59.5 32.4
ED 67.6 51.4 62.2 40.5
LD 62.2 514 514 324
LD-ED 64.9 59.5 62.2 43.2
LWY% 35.1 51.4 54.1 18.9

Plot 1-2, 1-3, 2-3 ; Agreement between the sample-plots.

Plot 1-2-3 ; Agreement between all sample-plots.

RW | Ring width, EW ; Earlywood width, LW ; Latewood width, RD ; Ring density, ED ; Earlywood density,
LD . Latewood density, LD-ED ; Difference between latewood and earlywood density, LW9% ; Percentage of
latewood width.

L, BERITHBRIC D BHEASDE TR, ey M1 - 3DMIT62.2%, Ty b2 .
SOBTH9.5% LEW—FE R LT,
3.2. meMiEE

7ay b BeeA RER R & ER iR 2 2 h Fh Fig. 4, Fig. 527, gz R
% &, Plot-1 T, 1945 ELBEMER 2R, 1970 B E—2 2002 bk 1982 FE5 T
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Fig.4. Average trend curve of latewood percentage.
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Fig.5. Average standardized curve of latewood percentage.
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BT %, 1982 b & ZEUHHHER 23380 5 1 5, ERMIEISB/IMEICE L 72 1962 £ LUEDF
IR R 12 40.7% TH %, Plot-2 Tid, 1970 £33 T Plot-1 & h B REIMER 2R L,
BTV T 1970 2> 5 1972 2 TREUZHEIMEAR 2R L Tw 5, 1972 F£LIETIL, 1983 &
THA L, 2ORIBULRCELU T3, FERIEISR/IMEICE L 72 1972 F LI OBt R
13 30.2% T& %, Plot-3 T, 1955 £ 5 63 FEITH T TIXERR T, 63 E» S T6 FEIWCELE T
BEEL ERERERL, 20bE 76 05 81 EXH T TRABRKCEAS L T3, FRiEHS
B/IMEICE L 7z 1976 SELAB DTSR I1X 38.7% TH 5,

BEELBRA R B 5 —BER, €70y METIZ18.9% LBV (Table3), /7oy
F1-2RT35.1%, 1&3DMT51.4%, 722 £ 3DMTIX54.1%%>TBY, 2T
b1E20—KERE,

3.3. —FMEX

7oy b RIEEER S o ER bR 2 £ h T h Fig. 6 & Fig. 7W@R¥, Plot-1 T,
1946 205 62 FEW PP TI-> 2D LI ERERL, ZHIF 1962 &b 5 1970 £ 3 TOFER»
ZERERAANES L, 2L T, ZORIGBCHERISFEC TS, FRESR/IMECEL T
1962 LD FIIERE X 0.51 g/cm® TH 5, Plot-2 TIZ, 1972 £ F TIRIZ—EDEPL» R
MERTH, DBEPHRED 2 RT, ERESB/IMECEL /2 1972 ELIEOFHEE X 0.47
g/cm® TH 5, Plot-3 Tld, 7 194505 55 F 2T THI T 5, £DH, 1962 F 1 TE
I ERL, BT 1976 £ TRBISHEMT 5. £ LT 1976 5 5 BRBIEI L Tw 3,
FEURIE Y B/ IMEE L 7 1976 ELIEDOFEE X 0.52 g/cm® Th 3, HAMBROEENL, &
Zay bbb BHREREROEEMER & —BT %,

EEAERCHRCB D 2 —BER, €70y MET32.4%, 1L 2TI1348.6%, 13T
i356.8%, 2 & 3TiX59.5%T#H -7 (Table3d),

3.4, R-BmUmEE NN

Zuy IR EEER RS L R EZhTh Fig. 8 L Fig. 9, ¥17
v v b EEER RS X CER(LHR % £ hTh Fig. 10 & Fig. 11 R”T, M EE,
MHEEE2AL L, ~BEREOHEAZTDRIZBLT L 50% 2B, Bzl 20—KER
60% L Tl £z, BHMEBEE L EMEEOLEI, SEHEM TR 5L 2XH (Rif
BRI, OB L, BB TIEIR—E, BEEEIIRED 5B RPN TIZIZ—8) Lok
DRZIZEFMEAER LY, O, BMERE L EMBEREL OER2HEREL LTI HE
HEED T,

BB BB OZ OEFA RS L B % 2 h £ h Fig. 12 & Fig. 13 ZR$, Plot-1
T 1961 FEWBHN L LA EZHES bOD, 1970 £33 THRAMEREERT 5, Z OB, i 1966
FZRBRBIBROSNL, 20Kk, 1979 £F TRAZWIMER 2R L, 1979 £ I 28
RBAEAICEL 5, Plot-2 Ti3, Plot-1 X iZIZEREOME™ %R 25, 1956 £ S 1961 12
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Fig. 6. Average trend curve of ring density.
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Fig.7. Average standardized curve of ring density.
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Fig.8. Average trend curve of earlywood density.
1.1 F
¢
3
S
= 10}
3
g
&
0.9
1 [ 1 i 1 1 | 1 | S
50 60 70 80 90
Year
—— Plot-1 - == Plot-2 ~ -~ Plot-3

Fig.9. Average standardized curve of earlywood density.
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Fig.10. Average trend curve of latewood density.
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Fig.11. Average standardized curve of latewood density.
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Average standardized curve of the difference between latewood and earlywood density.



BMRIC BT B —a v b7 E OERER (I - BR - 8) 51

DI TLERE T HINREONS, £, Plot-3 TH [ERROZEE %2R T 51950 £ 5 55 FEiz i
UT—ELRLTWE, 70y PCBWT 1950 EH» S 0 ERREo N 32—k LRERERIT
BYCMHBED LR ICHKET 5 (Fig. 10), ¥/, &0y b T—HL 2 1970 FLAED LA
TR, EHEEOLERRERH»THoOXH LT, BMEEIRBUZEAERLTED, K
HEBEOEBDH IR - B OEBEOEZEOEMIC L D EIBEL TS Z L3,

(i co—BHEIZ, 1L 20MT64.9%, 1&£3T59.5%, 2&3Tik62.2%T
»o7: (Table3), 7z, €70y PEIO—HEIZ43.2%THY, FAL EEOFTRED
—BEEPRL T,

4. ¥ %

4.1. EWMNEFORRX

AR L TEBORL IR L iR L cRiEfkash, BENTREEREZ LS 2
2FLELIFESH D, —F, BEECHETIMBROEESRINT, REDS IR LR
2 A FREFOEB X FEERT LB TEL, Lo, HRHRTIRZ A 7A3040
— B REMREER Y LT, FHEECERKE, B, SBRFRYOVEBERIE
HOFOROEMMEA 2 R30I B, EREHRTCRTOEORERFOREOESVER
LT 50BLTwBLHEL SN, ¥, BR{CHROEE 2T T 2B L > T, RED
=B B VIZEROFEERY, VD, AICL>TERSNO 2N T2 2 LWHEREL 25,

BRI HAR T3, —BEH R A% THo DL, BB EEDOETIE 43.2%
LBREO—BERTR L (Tabled), ZOZ s, R-BHBEENEZRIE oy bIZHET S
AREFOEES L VELICRBLTWS Z ENTR I N, SEBRERT L OHRBERN 2
BT LY, EBO—BHESIcL 20003 BT 2 LEZ NS,

WER, BAERRCST2ARORES I VERRZ CORBRABETHY, FHIELZUT
85 N AN OHEROEBI 2R LTV 3, B - BHEER, $RICBYL TIRBOE
B (ERYE) BAEL, ZFOEIIKREMM EEBHORSDOHEICAVSN S, BRI UE
R - Bkt s b EERTFOREY R TEREN, FARICUTERT 24, EXZORE
DERTEOEH 2SN E L THBICRKET2bD0EFEL 6N, —FA, —FRARDOEKX
BELB/NEEPEEE L TRV BE S h TV 3%, B - B OPIEREERV 2
», BRERBIMNEEREVILOBRBFTEOVTIR, 25BN ZMARTRER LR,
AiE R, B-BMHOBRAOBRESS20.55g/cm® L LTHD, ThBFYUTHI L w3 RHEN
b0, BECRHEOBOBIN . A APREOFECLSZ 74 NLABEOERER DS D
NAfERBH 5, AHTIX, HIEFORMNRS 2> TEIZ 2RERF L BIARRE & OB
FeMFT 21212, B BMEEELPhOESE, BIUE0ERBELT2ABL0E
HZ T,
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4.2. BROETE L EWRINE

I—a vty DEREMTOREREX, KEHEO 5 A~ 9 H DK 14.1°CLL
ERBEEINRBS S, THOFHREN10.0°COZERBELMOIRETEI Lo, iR
T 2ERERBWEIN TSS9, —HRSEREIEL, I—ay MoPTHEHN
MM L, RE SR ORREAR I3 300~350 mm, —» A OB/KEDS 40 mm MU FOBE XK
EpHEEsNE L3 Tw3, Ihid, BEORBESLEENICSE S, BIREDO LD cHFI <
DKRSWBPBBERLI:DEENRS, MEBEEAT, 1T HERE S —BRYTKRT
BRL, BREDHVWIECHEEIETCORBRHET S La3N3, 1k, LEORBREIZOVL
Tid, pH5.4~6.3 TRIKEVSHZEH R, pH2.5~3.4, pH7.0 U E TR TR THB L Eh
219, BN EBE AR TORERF L, EFHKRERT7.1°C, FRBKE21240.6 mm TH D,
RERMZ 4 A~8 B & L72B&13, KB 13.0°C, BAR 664.3mm TH B, 2D L DT,
EIVMOERII—u vy ST EDRBICE > THEREGBRHIoTVREENVLZE, ZDTZE
Do, EMNEOI oy b EORBEORBREF L LT, 1Rl TEOPRARLR
EDQBRFUHRUVATERZENEZ bRl

E/INVBE S BB O LR, ENEKIUBHEYARE (ZE L TRl a, bXILK) ©
WIS B 720, EPMORGIC & 2 EBREBEOBBEE NS, PRBEROKBIERE
RS T B LB RBEREMME V., FDOI, SHEREOELEH L TEbd TERZES
BEBICHEEWZ Y, ZOTBRMEE, 3—0 vty e OB R EENCHEET ARFEL
TExoNT. —FH, BEOEBMBRTYC L 2 HBAOHED FTHEIN, AR - GBI &
2L, +#0pH cBEE5 2 5B (pH 4.5 LUF) OBREE X 20%TH 0, BEOERE
WEIREE LT SO THEIBEHBRRONT VS, X512, AT SO, /Cl- €V Hid¥k
DELD bKAEL, HASEBAUNDELREDS>HBD SO, 2IMI TV BATREMRIA &
WZEHBABROGNTWVD, LHLRHS, REMKTORMEN (I 2 Tid pH 4.5 ITORK)
DEHIZ, TEOBUHEZEBHENCETE R I RERZECENIATWE Z LD
Mo TWBN, ZDZ s, ENEERTRBERC X 2-BOBLR, EATORVE R
53, LEM->T, BRAICBWVLT, I—ov X7 Mt HEoBEic & 28K
DOFRDOEREME 3% 2 B, :

1954 4§, 1981 £ D E AMRE I I EH THREIRE S h, FRFROLKE L ONEBT
BEN, |jEHS I, MY ERMOBEICHRTIRZ L CHERGRBRY, &7, EH,
BT 2) NS LI EWRBEINT VS, 351 1954 EDFT—F Tk, SHEOERMT
H % Plot-1 TIIHIEY 1.2%, MHERIAD5.8%CFF D HENCAE N L TREBHRNI2H 2
ZEVERENTHWE, ZOEBE L TIES I, SABMAD L S RAKILKLEETRLEDOKR W
+ET, BLARIRED D O Z OBERRO RIFZIRRDFKESHRTE, HROKFEN
BIEDBD b HEARS EBD TREREER - LLOBRSNE D THS LERAIL T
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3, —%, SECEAL T, AULJIESH 198l EOEMAIC L 3B SbETHELTL
%, Thick sk, BROBBEHHICL THEKROLWEHRHICD 2> TEREMOBROED
BELELL T, 356, REROEFOERSERLEE»SOER L OBFREAS L,
BROEEICED S TEEDS 5.5km UNOMAOSERBBEI>THEV I LBEREL L
Tw3, SEORBM I Z OWH & T h 2, SEIORITRERE R % &, HELERERE (Fig.
3) TR, 1954 E»S 55 FCHITFuy b2, 3THRPLTVS, £/, B-BHEERV
20EO—RHNRBEL bR N, Ly UERBERIER (Fig.2) 245 & 1954 F2HEL
- BB ERBORPERIBZRS WV, 2D EHS, 1954 FEDBEICZ L 2HARDFRIT 1
ERYTholrbEZ SN B, 1981 FEOGEICBIL T3, EE/LERE (Fig. 3) 125> T 1981
Fp 5 1982 T THML Tw 3, FRERVRMEE, T - BHEEZOMERME T,
1980 £ Z 2 S BWAMERDFE TV 208, CHIREREIC L 2HEBIC L 2 L bE L 5N b 0%R
DEMBAROBAER L OBIRIC L 3 bDTRERVHEHEZ T2,

EREER R (Fig. 2) T, 1975 ERig» S 80 Fxr i CoOLAEM L, 1980 £25
85 FE I TORAEABE oy MeHBL TR O, 2D b, 80 £ 5 OBAERIC
i3, Fig. 14 &R ERREKBEREROBERC R BELTWE Z e h s, BAEL O
BRI & Mz, —F, 1980 FEIC IEEEBSEEL T D, BERMLYC L 2FR19 22
N E 2EBERFAORZHDOEA, H20IGHEBERZEDLDICL 5/E - [l - B niis
KRBENARBEBOEI L Z2HBELEZ SN2, %72, 1975 FE» 5 80 FE TCOLER
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Fig.14. Trend curve of precipitation.
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fHENC 1X, 1974 EOEFRKO 200 m REEE OB & OPARBTIR I W70 REHED
TELHDOEBRIISIP>TVEHDOTHER75m & 456m, #OMET2HKHIRZM T m, —F
RER7ay MIERIOmATERTH S, SOV L2 100 m (G EE) CRK[BONEESDH
27:09, Bk Tm BT B 75m, 45m QNS OHRIEMB TR L ERTES, ¥
BERORNALELFOBEMR P I->TARTELI VLRI REBORLERLED
B2, HAMESER AN TOM, BBtz L b IHHESZI TV EE L NS, LT
2985, 200m DESTERYIDH 2 %13, FESLEEZOKBEEBO LR TRESAZ LTk
D, SHESIVEVWEBETERT 3Lk, ZORE, SEORBRMIINT 2HHEOR
EBrEFPL, £REO (B BRohLbHEZ6NhE, LrLieds, ZOBEcET 3
AKERVERECBET 27— BBEDL Z2213% <, MIBCRESR» o2

BBk @ D= (LD-ED) OMErih# (Fig. 12) T3, &7y b &% 1970 40 & 1980
FirPCHBELCERERERR L, B -BMAICAZ L, ZOHEICI, EHEEISEY
DRBDE, BHBELAEL FRERLTWS, ZOEERBHEHT2EFELT, RO L
2EZTHI, DEDRIRRETTH %, 1970 b 5 1975 Fiz i) Tk, £FHRIE & £
A& (Fig. 14) BZVHEL D bBOAKETEHL TwE I th s, BROBKERICE>TH
HoRREHETHo T LEL SN, ZOHOERE LT, 1975 20 5 1980 201 TOKM
FEEOEE LN, FERFOHEMEFARTHD, TFEED 200m EBRANOYIVEHZICL S
HEIMMER IR ERER LD THEI3FL1oh s,

UL Lads—K, 1968 i ik 7 v S B TH (AXELRE), V VEBIDETH (H . Kt
%), KHREF EELENTKIRET) OFLEH—FRELHHEL T3 (Table2),
LR 5, WEHRRIM LI s 0TH» SHELZT IHEESED THWE SR TV,
HIHE S ZERRY A L EERORZBE LWL, MESCHEOBEIHE S, HNICASIE
EEAR2ERE2MEBLT0EM, 27, RZ2EUCKC U TEHER S 285, E/IVBHLEIRMIR O
B CBEBIC L2 LAONERA MOV R EERBOREEEFREEZL TV
28, IN5DZ ks, I—0 v Tt DEREBERIC L KRERIC L BB RENTVRS
ZENTFREN, I3, ~BEBERMEOHEEZTEMATIEREBEORYD L BKE
BEOBTHREIZLENTVEY, L, 1970 ELREOKM EE ORI (Fig. 103 Zh 5D
FHEREBEASR L > TN, 2D Li, BRMEBORESHIC, REH A2 7
WX ZREFCROBMD 2 ik, 2RBEWC L 3R L U THROREIERAL
REbFZoNB, ZhICBL TRSBROBHBBETH S5,

5.8 L]

EHEOENIZ, BROBREBCEE>S 2 2BERNTORE L, 5BF, EIVEERTR
H5M3I3—ay Y HROFEROBEREREL Z Lizebo Tz,
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B CBL Tk, WL DODEKECT -8B ht, SEE {1, BEELSOHEHED
BELANFEREL LV, BMEE L EMER L OZCRIGL T3 AHEESREB S -2 &
PEEEL, SEO7 oy b, SEHELSHL T4 km OEMTH 248, 2813 250
O B3 10km, HEWIT 20 km HED b7 L OB T2 2 L SHEE L2
b, iz, SEIOZ Ty b THEIMER 2R L T izE UBEEI, 10km bz & 2 2Tk
EwBEOWD 2RO Tzt aid, BROBER LTI Lk > TEREN L &K
BN, SEREOMNILIA2CHEBELEZHED LS RBEBRD IO, 202 & IXFELR
W, EROBEN LM AT TIE, FEHEOE S OFMIEELZFET T2 L 2 BT
%o k72, BN ZO DA TRRER & OBKRTHIALE 2 £BL 2EHEAH R S g,
SREREDBRS L VAR ESH T3 eE 1N 3, S8BT, SRTF—F LOSANY
AT 21T O L & b, BRED S DM L OEREHOEE» R L TFL 2 L BNE
TH25, I2lL, BRI 2HBESCORELMNLLERD S5,

SEIZ, 570y b VSRS NIHBNO—FEHRETENRE L1012, i
WX BEEEZEORENDZL, HEL—FXITEbATVE I L»s, FAEMOENDRE
WA OBERITIZZ—BL EBOEAE R L e 2D L5, HETHNE %L TESbHs
ARETHI2PDORERETICFELED L, LrLEss, REKIZAZLABERL OBES
BRI Z LD, 37 OEEBTEF-> T IBRERT T 2ESHOBUR Y LELS
h, MEHC L 2MEMFERIEREDLETH S FEZ 5, 8, LT IOV > VB ORE
RS & 72 5538, 50E Plot-1 T5 &, Plot-2 T 74 % LT Plot-3 C3AX Tk ok 2 3,
ME AT 2 FMEELUNORBERTFORERERNRZ /-2 Lo, LERERLZEEHE
BRLTORLHEETE 3,

FRT ORI BE L U, FRERIBREMR ETRE Z > Ty 2 BEME L T,
PSSR L 2EMER EOERLADLE T, TP TCRIBETCER LAY T 318K
N BT 2REETRTOIOTH DS, 58, SS5ICHELEDBERT & FiE
weOMEEHSPIZT A LD, BEOEERITIRIRL, SBROBRICH» T TORAK
BEEZTFHE (yIav—yay) TEZLEIOND,

LeL7%ads, BAROEEEEIEL OANATFICEDI S CRIGL TS DD, (7%
OFRER, HMOBRICED LD KHENTTVLADMEWVD XA =X AITIE, R EHBE N,
BARMEL RBERT N L THBRERIGEL TWS Z L 3EITH 5, FRiEEH - BIELTH
OBEEFAND 2 LT & V¥, ROBERIGA 7 = X LADEBLAEEIC R B LEZ N5,

Lo 23
Z DX DRI H 72D, ILEERFZREMAE LR AN EBEBEOXSEIKE, hH
RENF, =BT, RAMIITHEEOVHEMHEED S 28, ¥ PVEROE
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Summary

Recently, the decline in the growth of forests, typified by foliage loss and standing
death, of Picea abies Karst. has been reported to be occurring in the Tomakomai
Experiment Forest of Hokkaido University. In this study, the main factors influencing
forest decline were analyzed using the soft X-ray densitomeric tree ring analysis method,
and the environmental factors that affect tree growth were discussed. Eight intra-ring
variables (ring-width, earlywood width, latewood width, ring-density, earlywood den-
sity, latewood density, percentage of latewood, and difference between latewood and
earlywood density) were calculated. The relative curve of each variable was smoothed
using a 5-year running means, expressed as a trend curve, and the ratio between the
actual value and the smoothed value was then calculated as a standard index. As a
result, a similar variation pattern in all trend curves from 1970 to 1985, especially in the
difference between latewood and earlywood density, was observed in all 3 sample-plots.
After we did a comparative study of tree ring variables and environmental factors, the
main cause of this phenomenon appeared to be climate and air-pollution. For each
variable, the agreement between the standard index of the 3 sample-plots was calculated
and expressed as a percentage. The difference between latewood and earlywood density
showed the highest percentage of all the variables. We suggest that this variable is an
effective indicator to be used when evaluating the environmental factors that effect all the
trees in the stand equally.



