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WIREEDOEFH b H D, 22720, Bhid--2o0BBMTHY, BHICL s TRBERSREL TRV
bdH b,

AR OEN AL 2 KO (Line-A, Line-B) %% EL, MERATTERL /2. AK
BEKOKMBIEZ—HTRRL, BELSOHMIIE U THE, $tE, SEIELTLIEFEESL
7oo 72, BIEOEIZOWTIE, BRENEBEKTH ERAMBERICBOTLAT L,
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AREBERTBRTAIELEER, #27, 1Y H27, IXFT7THY, TROETAREEE
DEO% T b, FOMOWHE LT, Y~r7, AXxrT2, NYFY, ¥+ /7%F, TXFF+,
NV, VIO IAFrIRENEET D,

EWHEONBOBKTIE, BEPOOHEBIZIL > TELT S, BELOHEIHRLEE TOMER, EXT
Bnworzy, KERTENCFAPFELEL TS, E1BEONEMME»SIEH ST, 174D
FORBETLH, SoBRELLLZOEFE2HEQOEHAUMENS THS, Fig. 41F, MHEEIZHBL
FTEIBEOLEDLEEGE, BAEPLOBBICIS>TIRMIHT TRLAELDTH L, A ¥ Y HLF
DE B LE AL, BIES»SREAPTTHTDEML VA, H2 7 @EHRE, I XF I 3RERT
SVERAH L, TEIBMBLOAOFEIEABEIILE 25, ks L THERRIT, A THEMT,
PEEEEHEL 2 > T 5,

INLOBEL, LFLO—HKICOR LSO MBEREEELLDTIRL L, F—#fE, & iod
X HLFDFHIEEKET LTV h, Fig. 543, Line-A X2V TE&HBEARIIHTAFEIHED
HHAREHEORLY, BEPOCOEBICL S TRLAZODTH S, &A1, £OF %25m O50m XH
CHB LA BES %51, sp600 (sp: Survey point, F 3R (BRE) »oMNE~OKE#E (m),
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Fig. 4. AFBEKOBEER
Tree species composition of the Ishikari seacoast shelterbelt
Q:Hh7 Quercus dentata
A AFXHIF  Acer mono
Qm: I X+F Quercus mongoica var. grosserrata
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Fig. 5. HWED O OHEMIIC X 2HEMEOETIL (ARHEEM, Line-A)

Fluctuation of tree species composition (The Ishikari seacoast shelter-belt, Line-A)

CiAhvT Quercus dentata
@®:3IX+3 Quercus mongorica var. grosseserrata
A A IXHIT  Acer mono
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spBO0IT MR 2 5 IEE~600m DI E KT, Bl T2L ) IIHERRIBRICI - THBEL TS D,
BEENS ORISR ICEL L Twh, £ Tline-A, Line-B 22T 219814 7 A A TON
BTERHA L UTHEHB DET, 19 ¥ 7178 I X+ 70HEAERSLREICEL BTV 5, Thid,
F—BEY, HIBEETIEISLTHELTVDILEDHATH L,
2.2 REMEY

— IR ERICHEERAT L0, BRI ICEENZGHENY - ELTREEERS
N5, EREKORBEICB T AHAOHEBIINETOLO LR %2 5, Fig. 613, BIHE -tk
B - A ORFESI L LT, Line-A O#A D 5130~150m, 350~375m, 700~725m O#E %% L 72
LOTHHY, FREOH 712, AEMOD L DIZE~HEIHNEMNEFLVWHO 2 BHERTE T 2
LTwa,

BEERICoOWTE, TRITILRECHENSESA, ABREOKIEL L THbLTWL LY
SUNIIZS) | el e HAROEER TRy B — 2] CEAFHFRBCET RSN I L EEML,
$7:, EHPAFIAHFEHEE, () HEEOEXEIZZTVTVE L0, (i) B TAETICMH

FLTwBbm, () BHEIZIPREIILZ-TVEL0, OIEBFICHIEL TS, SLilEETIE, EA
FECHBHREICBVTER WG OBE 26 I LHEAE, HAE SE%E SRS LT
wa,

LEOFEIIHTODE, ARBRRON D 7TOREHE I LBRARIIET L, JHIIHL
A9YHTTE, ALTRERIZVVEBLEEL TRV, BiIRFTEOMEER, FHROE#HL» S
AR TFREEL TS (Photo. 28H), HFHOSBICHEAL WA, Thb—HOBESTLE2
b,

BE#EIL, HEBOF#HI L -HL, T IR CURFETLI LIS > TERER TS
Y, BRTOBBRAA I Y I I FOIHOBELWHOMEEEAMIIRTEUATOL LS
(Fig. 7)o

19814F 9 A © F#hfb L A-4% (L-81 D 1981F (2R U E#b L -4 % Leader-81, L-81 &5 C
izt n, UWTREEE) i, RRBordhmeEntd (L-80) »5MELTW L,

19824 6 A (L-81ICi LI DV I L2EIFBAEL T2 LD b o2, THOATIR, BHF, FARR
o L7,

19824 9 A 19814F 4%, #ziofidk (L-82) AeE#{EL Twvi/z, F#fb LMK, E0TH
PHMELTVRDLIENEVD, TRUHOEHMIOMET LI LD -7,

VEDIHIIAESTE L ETHHEICIHENIHERE A AONH720, #EICHTHIHEBELELT
Bigw, £FH, FAETrEATS (Fig. 788, FFHE, AFHLNLBHLARKICEHOER
OHMEBETERT S, 27201, AERNICBIL2F0HEFTOEFREIMbR YV, EIXKHDOLRZWVED
HERUILUEMRELAFHOHNESLERT 5, TRHOERIREL TV 2561, FEFEE->TW
DESEITET D, £HER, AHELTVIBREOHNOBEFTHY, ERRBFEOHEICL - TH
Witz AERLEFSIERMILIIRTILY, AN TRSDHES LEFE T ThETNERORE
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Fig. 6. #@FEMILOEREIZL 2HME0:EV (AFHEEH, Line-A)
Line-trancect between 125~150m, 350~375m and 700~725m from the coastline of Line-A

A AZYHIT Acermono T ¥+ /% Tilia japonica
Q AT Quercus dentata Mo %= Morus bombycis
Qm : 3 XF+7 Q. mongorica var. grosseserrala Eo ) 73F  Euomymus oxyphyllus

M A4 XLy a Maackia amurensis var. buergeri R . /v <A Rosa rugosa
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Sep. 1981 Jun, 1982 Sep.1982

Fig. 7. BiERIZBI B4 ¥ Y AT FOEHMOZE: (BEIIHETEL S

Change of leaders of Acer mono at the front zone (Broken lines indicate the dead parts).
A I FEHE  Yearly maximun height of leader

P HEFEE  Remaining living height of leader

. BEER®  Base height of leader

A-C !&£ E Leader length

A-B ! Hi%E Dead length

B-C ! A#E Living length

&, AFEEET R, EXEEDLRWEER, HES, EFSEEAROHES, A8 rEKRT L,
FEAFEAELZITRE, BAROHERTLATRIEI-HL, 20K IIVHLYLIHEIZE» RS2V, EE
i, FILVWEHOSRVEOR EE THE, T FKREETHHEATE, ERFTELOTHMOEES
E-HTAHIENE N, $, ERE~-FHEFORSEMER, EYE-4AFEORESZALEE, 44
E~BESORSERERL T D, 4B, o [Fafb) &, FEC OB LABREETR, (&1L
HETEY, 1FEFEOFHI T IFREZFZL T LRERBOFO—HEHNA A —JVIZGdbhunwo,
ZzCitio T£mfk] LERT 5,

ARFBEEROREHTIE, Bl 208032 lEE 357285 2B 2B MICER L %24t
o, Thoilld, BROEEOEELID, Rl TAHZECHBOXENEZONS,

AFBERHROBEOELEBBETHICLL2 DL, LinerADHET, A ¥ YA T F0FY FKRHE
MDD spls0F TTH B, EARMIZIE sp3b0TLALNL, 712 7O, spl7sfhahSEEH7%
KD B, BRI sp250THMITHEAT) FBIE E N5, Line-BOHETH, 15 Y HIFD
A FRPBIEDDIL sp240FE TTH b, #2TOEIE, spl6SMERSIL LIS B A, sp300THHEK
BZARTTHI A5 ) B S b,

2.3 RWHE

BEESED, K BORELEAOBETHHOIIHL, BEKEIL, HKOESTHERTHEK

ELTETORBORETH S, BEKREOEELRRLIZETEL, BEHGY LREMBLN 20
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MExHAT L. BEHER, ERL LAES,OWMEITORSETH S, waigid, WEeALioy
WLZIEERSOELE R THRT, KEDBRMEHHT 5,

Fig. 8 1&, Line-A ® 4, Line-B O380m #13F TIZow T, HWENEILEMEOELERLE L
DTHbo splOOFIERIZEIES I ~1m OFEIBEFS) WREDEORSWE#E- Tvily),
splS0IIEEH 6m OB E (B2BR) ¥dbd, ZORFIE, KE2n BEOABESEVTVS
BE, BHET2~3m, ABESOEVEZATIXI0N B2 H5DbH 5, Line-A Tsp350, Line-B
Tid sp280T, WHOESHABEEIIN (WEORSHOBSIIMY) 82 5, PMMEONBERTH,
WESORLEHEOMMSH I B THREOE 2 HF T ML LN D,

Fig. 9 1%, Line-A, Line-BIZDoW T, HEENO LK, EEH4in 2 EE LT BEHSEO, %10m
KHMOBAMEL TO0mMXMOELD S BEFHE, FCEBEOBEIIELCEH L (SOMREOEH
DEBEVIELRLAZLDOTHSD, spl00—splb0Tid, BEMNE L EROMSOLEIE I BEO B
BDHEPRE TV D, BERBEOEA O SBHFHE TR INLHEMEBI, 515 EONREN
BETHRY T B, 2L L TANEHRAILE2AREHRETEL TV S,

BEHREFER SN BERTOALRD I %, MABENRTHERE L, Fig. 10014, BHERHK
TARTHHBTE GRRE-NE) Ths, BEICHEHLI0~20m OEENES, BEKGERLEE
KER SN TVD, ZOBRERIEENICERBEL I, SR - TIREBEEE &L ICHBARDH
HFLHEL TS, SO IIIRR T ESLELEDOEMICE, 25~50m OIET, 1963EN ST T2 YA
HHESHhTHE:, 197582613, TAEPIRICKIRL, 7THZ V2 YRS TWD, HEENER
K773 H1958, 1959FIHRE SN TV D, Z0EMIB AN/ YNy %, H5<Y, b
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Fig. 8. #ufg® & i (19814F)

Outline of a series of dunes and tree height
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Fig. 9. #E»HOHM B 0Lt
Gradual increase of tree height in relation to the distance.
@ . SIEHE  Correction tree height
S L BIEEESOEAY S BETIYE
Weighted moving average of the correction tree height
—  WEOELT X BETHE

Weighted moving average of tree height

_ ThTI=Y
-
nz=y Picea glehnii

Larix kaempteri

NE . .

a}

BE

fE3GE Pasture
forest road
\ 25-50 28
BRE
MR sea cliff
sand beach

Fig. 10. SB#EFHROR (B4L  m)
Outline of the Monbetsu seacoast shelterbelt (scale : m).
HERICEA T LR

The profile shown is that at a right angle to the coastline.
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FeohEPHEINTBY, THZ /2 7HEREO—FICE, EELEOLZVI VI IRELTW S,
Fig. 1113, %8 EMNOH 7 v Y KFOKRERBRTHD, ZONIFIIHRFEERRFL LT HL Y
Iy HFRICHEHE SR TV 2, 25wV OREFMRIEERIIEACLDLEFTOLD LS L, KR
MEit3 ~4am Thbd, #57YOMEIR, BEMELHOTELTHRIELLETFRICL TV A,
FOC, MEHBIAERSHED L UEES, AHEO3IBRICL - TRLA, 268 bHEHR
i3, B@EHRTEE2L, BB EREINANTH -, 28, REANIERRICETOBEOFIEHR
ICBHE AR

Fig. 12a i, {EEENBEHON 72y OREHHETH S EEER GBE) HEOWEE, E¥do
BROA 7y OB ELBREL DKL, FEEREMOWT S EAERLAFHFHREEREL T, LIRE
ZETALHEG, BUHOKTLIECY, BEEREIRZRCIn BETS S,

Fig. 12b &, (EEHNEMD 2N/ Y=y 2 2OREHRTH 545, HEHIHIAFETLSL, #
By BERFE S 2 LT wh, BHOMSII Tm 2ETA7, SRICHEEE CHEAL B o,

Fig. 12¢ {3, {FEEMEAIZIS8ECHBEENLTH I VvV KRO—FAIERET S, BEEHFOLV
BT OKREHBTH D, METOHEEH L2 DT VA, BREKELLZ LTV, 28, H5
BUIRB LA TUFHELD, ERIR6mMTH o7, T/, BELTWATHIY T YNHNL -
A, HIZHITIHRATHEESRTWETH LYY b H o7,

PloXdie, EEEomE, 20 E38HEIC - T, KEMBEORIERZ B, BRI h-#5E
EHRICBTHREREIER SN TS,

5¢ BEREDEE
4 Maximun height in the past
3
2
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E o L1 L L " 1 N —|
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Fig. 11. 7807 I~ YT (B HEREE)
Gradual increase of tree height of Larix kaempferi in relation to the distance
(Monbetsu seacoast shelter -belt, in front of the forest road).
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a h><wv
Larix kaempteri

Tree height (m)

W o&

mVAWE S FASIE 3
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Obe— v o+ 0 4
BHLAETHLIITY

protruding Picea glehnii

61 ‘/ A a

BHLEHTT
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Fig. 12. fESEABERMO G Ty, a1 ¥wny 2%, 22 7OREHBE GRIERK)
Gradual increace of tree height of Larix kaempferi, Alunus inokumae and Quercus dentata in re-
lation to the distance (Monbetsu seacoast shelterbelt).

--------- CBFEESFES  Maximum height in the past

—— . (H44F) F;EH Yearly maximum height

—  EfEE Remaining living height

3 BERODE

ABETIE, HEOWELICBENL I A LLAHERR L, T2 EOHAORRBRE %, BE
HOBEL LTESLRD, Jhid, 2ETENAKRENI B, B, HEOZHMELIZHESE AL
LDELTHEFITSONS, R ETHBMER L, BREHBICHYT2HMEEZL, HRETE
ZEOFHM (LA0) 3, AFBEKOEE, S1HEHETEEOELSZT700m ONEMNRE $
THEOBIMBEN RN TVWAEI EDS, HBELOHBEOHINICHEAn ¥ 5. &, #BEPOHNE
~OEBEYSSE LI E LS LV E BRI L TR, WKEL LTRBFEFomMmeBEL, B
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EHREOHFHBIE, VWbWwaF v TORK?Y, ZRIZEIREDBA, SHE EOSHIEL, &
LZVEEEPOAEAPITTOMERKIIEVWIELZBKRIIO VT, MRETLEMERI REL S
OB TRIF LRV,

3.1 BOEMLEOBRYEL —1 4V HITORHE—

BEKOBEO—-HHL LT, BEHEINI/ I TIZTOHEERORLESR & MK L1t
(Fig. 72MH) *TWICHEL, fiIRTICHATLIEEREO Y LAy v 72 EBEL L
HEiE, 72 7ICHRLTEML LW OMERICBITA2MRENKE, FHOTEOEENL S
AT 6THS,

3.1.1 W/EFIE

FHEBEOBRNELEELRL7-DDHFEHET L, Line-A KK CBEIOCOEBOR LD 404
TEM L7 (Fig. 13), Point- 143, # 1HE (spl00HHY) OMEASETH S, ¥ 1HLEOEHIG
BEALEBYRIRETH S, Point- 21, 28 E (spl50HY) LB IHEOMOMMBTHL, H1
WRELXE268EOMOT KERE I {, Point- 1, Point- 2 DX BAIIINLAIZIL V>, Point- 3 1255 2
BWEETHD, TOBEOHBURTE»SHKFIEI AL TV A, Point-4 XF 2B EEFH20m OMH#
Thhb, FEOBBHIIELY, BREIHEED Point-4 23E# L T 1L, Point- 1122, 6m, Point-
21%1.3m, Point-3 3, 2.1m ZTHENE V. HEIHELIIEL 2501, E2HEOEI 2L TH B,

FEE, 1981 9 A LEIIL, BHAS,LFNFRAXBEOHN-EH YR, Thifid>BTRA
BICESL L7 (L-81) 37— F 7422 LIlLoTHhHDT, HBLE A5V H I FOMREE
13, EHETI~24AThb, BEEENLLVOE, 1 ¥ VI FHPRETHINEEHERERLTW
h1:OThb, TOHROEEL, 1985FIAITCHF6ALDEIALHNOE2EERL /2. HEIH
Wb 6 A WIS, FIFKMELAKOBELLZRES (WER) CEFLTVSRE (EHER) %
#EL: Fig. 788, 98 LHICE, 6 ALTHOMERHBICMA, HEBBPICH IIRE LK
kv—%07L, FORE (BRE) LEHSTRE L (Table 1),

BED Xz, L-8LIZk4 5 L-82, DT/ L-83L MBI EHMOLELBH L, AIEOEHOM
FEFPEOEHEAO L-82LEICIE, LTV L MAMICERMALREZI T2 (BFEOMB L XD
PHRVLOLETHTND, MENESINLHGEHLERIAT 2, MO TMLIE, 1 FEEoT@»s
BFUth{, 2EEHDVRFNIDVEVCEROEHMFRBILL TELLY, FES 0BT or sy

5
Altitude (m)

L

100 ' 120 b 140 s 160 b 180

BRI SOERE
Distance from the coastline (m)

Fig. 13. A ¥ ¥ 3 =7 OXEHZ KOS

Survey point for leader-change of Acer-mono.
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Tablel. 4 ¥ VAL FOEHMDOTEHERE (1982.6~1983.90%1)
Investigating schedule for the leader change of Acer mono. (example of Jun 1982-Sept. 1983)
Date 1982.6 1982.9 1983.6 1983.9
HIER HFER (#h5E ) (#h3ER)
L-81 Dead length Dead length (Dead length) (Dead length)
KR ®HFR (T R) (HEFHR)
Living length Living length (Living length) (Living length)
=% 7
Marking
P fir LR ML
Leader length Dead length Dead length
HEHH R R
Base height Living length Living length
v—Fr7
Marking
- — _ _ iR g
L -8 Leader length
FHEE
Base height

Ny MEEOTEEDLH L, LR, TTHoEts LTHRY

3.1.2 EHOWKE - AFLERIOOHME
© WHEREEK
Table 2 4&, L-81~L-84122W T, HERAHKE, 20 bOEEMBICHELEHGLLTRLL
LOTHbH, OPEOMEBMI, HEt~v—F 7 L9 LALLREORBEITTHD, K
BELRZHO—BL2V LEBFBRLABEE ST, FEPMERE LI, 6 A LWITERAEI R
nrzEheis, FEIALGICEEENAO NG > 2HEY S ¥,

WIESRAHE, L-81T95~100%, L-82T74~100%, L-83T77~97%, L-84T69~100% &, (3 &
AECDMIZHETEEEFBREINL TS, 72, 20 bORFEHOMIERLL, BOBD, 3~17%,
9~31%, 6~24%, 5~19%ThHh, MEORBMIHERMIIREL T2,

Fig. 14i21d, # & L0 LAHMES SR E COLREIWHIL L RO EBRIHGER L/,
L-814Z DWW T X Point- 2 TOLRMERKH IR LE {, 0% LA EAERMIEL TDH, Point-1T
DL EWIEARE A1352%, Point- 3 TI1330%, Point-4 THE6 % &% -»TWh, L-81&HEL T,
L-8200 4 BALSEA B A2 Point- 2 TR LT 5A, fiCliimL v 5. Point- 2 T, HEL L
L-812#WOBTHELZL-820E LI L-81604, MELZLOTIELZ L, L-810ERMERIC
L-SIOEEB LV EWITBEOE W - 2o RBELTwb, 207@, L-8LHILEL L-820%F LT
VAR FEIES, BROBESL LV ENSRBERROBLEL /L LCEEILNDE, T
b, BENHOMERRFLEORDOEFIIHEELE X, DT, SEMEEAREIGOLEEHTL K
%t rEZ LN, Wi Point- 3, Point-4 TO L-820F 21k, L-810EHFRMIKL, L-81%#)
Brwitnd L-8lAb@EnRnL ) CHELLLONEENELHII, L-81A2 FEOEMHE L
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Table 2. v—F 7 L7-HOHEREEE (v HF)
Number of dead leaders (Acer mona).

1 2 3 4
Point

& % x| x| o x| 4

Number Number Number Number

L —81

v — % v AR
Marked leaders 41 38 37 32

HFEFE LA 39 38 36 31

Dead leaders

WIEFR A H .
Dead leaders (%) 95 100 97 97

AR R AR B .
Leaders dead 5 (13) 1 3) 6 (17) 1 3)
10 summer

L —82
~— % v IHAK
Marked leaders 64 41 94 107

PR AR 64 36 91 79

Dead leaders

MR A
Dead leaders (%) 100 88 97 74

EEHME RS A
Leaders dead 6 9) 11 (31) 10 (11) 10 (13)
in summer

L —83
v —F L I
Marked leaders 22 70 38 94

HMFEF 4 A 5% 18 58 47 7

Dead leaders

IR ERE
Dead leaders (%) 82 83 97 77

HEMHEEERY
Leaders dead 1 (6) 12 (21) 3 (8) 17 (24)
in summer

L—84
< —F v IR
Marked leaders 37 74 47 89

HFER A A8 37 68 15 61

Dead leaders

ARG RS
Dead leaders(%) 100 92 96 69

ﬁ%jﬁiﬁifggg%ézzﬁii 2 (5) 13 (19) 6 (13) 3 (5)

in summer

() HFERERBICEL 2 EEMMEREFBOE G

The ratio between number of leaders dead in summer and in all season.
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THEFE L 7B, FEIRECHIEL, ERMTEREN S {7 M EOBRIE, L-83, L-84ibB T H i
HTHb,

@ % ff B

Fig. 1513, L-81~L-84NMHERLFNLDBEI AT TOREESL, H1EDLHDOTHHETREL
12D ThHA, B, L-82~841F, MEBHFL-BLIHBE LTI hdor70, HEBORE YT L TR
LTH%, L-BIDHERIL Point- 2 TRETH DD, LEREMERKESGDE Y Point- 2 TIIKMIEE S
BEETHH, HERIMWRENSY*BITVE, 2%, 1 EHOAEHERER, HEOHFERDS %I
WP 3em/ FT, aHMHAPREB/EEL 5T, Point-1 & Point-3 & DMEBIZANEG 2, Wil
DEFEOEIMERIZLSZETH S, Point- 3 & Point-4 L MEEIRBRETH Y, AFEOEIIM
REILLD#ETHD, L-82~84Tld, AR ESHERELRHEREIL L, AR, FSrAEOTH
AR (P AR (-

L-81ic kB L T L-82~B4 DR EAS DL L2 - 72BHIE, L8155 Lz EBEEHT 588
T, BEOLICHFHOZBET LI, BEOMBISEVWHLEIATVE LD TH S,
ZOEMENE, BHEREBIELN, T, ABRRBEE STV E, #-T, BAMLEEML L oA
BAZ L-8LIIHE LT L-B4OMWREDFHIIREE 4L H 0,

@ FEHLALER

INFTILEZAEEBI B AHELEROBNELE, SEOEBELTELZEI LA TES,
Fig. 164, &SI BITA2FHOTER (1980~-19844F) L AfFHE (1981~19854) % R¥.

MEEMGERE I OMBFERCBVLTHEFTN&E, THPLEELN L, £ b0 8G
EFORERETLAEVD, KE  AHOTHEBETH L, S, ZITEEBEOREEME, LAEI0FH
FTOFHEERLC CREM Q0FBOME) TRLA, 72720, #ELAHEAREIL, Table 212K L7
IIRAERASH L2 VIEBEEFIIL - TRELR > T B,

BRHWEOETE L, LAWHOMEMEORRETHLH0, HROEEFRBEILZI - EEYRT
EEZBIENTED, Thbb, BEEETHLETIE, Point- 1 DM E&220~250cm, Point-2 O
225~260cm, Point- 3 ®250~270cm, Point- 4 M320~370cm A RBEOEE* T I &3k b, &
I L TEGER I, BEHMOMEBIARENS 26, HESFEVI LY, LTFLLFOBATOL
M OEROBENLLRCIEERTDOITTIER Y,

Point- 1 ~Point- 3MDEFROEIILE L, FEEOENNEV, TabL, WIBOMERDESL,
ERBELLOEEIIMRELABOREDEIILALNDTSH S, Point- 2128V T L-820 & RIEFEARKE
GAL-SUI DR 2HHE LT, $FLTVLHEEIGE) Z L2 FE 27N, FOI L H Fig.
16Tit, MEFOEEHLLTESLZ LN A, £AEMII, Point-4 & BT 5 & Point- 1, Point-2TH,
MEESEVD, HEEEERSEOEIRE, BEHVBEEELELT IO ITHERHS LTV,

@ HIFUH LR ORIK

CCTREMOAFTHM EMEROBRIIOVTER B, HOFMILOZV KL 2 HHET L2014
M gL LN EHIE, 1 FEDLDE2EENLDIIXSTEL, ZOHG, 1FE0FHE 3,
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Fig. 14. 4 ¥ ¥ H T FHEIZBITHAROER Fig. 15. 41 # YA T FHBETIC BT HMEREL
MFEAREE G R
Number (%) of leaders or shoots whose whole Average living length of leaders or shoots
parts died in winter (Acer mono) . Acer mono.
i BRIIbASTHEL TS a [ {HEH& Average leader length in summer
dotted totally dead b : #%E& Average dead length in winter
Ei . Al Eb—HIEFLTNS a-b . 4#fFE Average living length after winter

blank  partially or totally living



HERDRBICBITAHRHRSIZET 0% (1]A) — 25 —

. ‘81 ; £¥-
G 300.'801,82 | 1 I { }} ! 5 ‘
% { i'asT { } : { } ———Max, ‘
| ’83,84’ . 45 ~——Min. »-

Fig. 16. £ 5 ¥ H 27 OFER L £ 4H (EAT10BIZ X B)
Y. M. H. and R. L. H. of leaders of Acer mono about top 10 at each point.

Y. M. H:3EE EEHERELLES)

Yearly maximum height is the height the leader reached in summer.
R.L H 4&&E REORBRMEME)

Remainig living height is the height above which the leader died

in winter

AFEORMOATHH - MROBHEOLVERDOI L THY, 2EAEOFME G, BLIMER, 14
THHLVIIBEUBRLAEHOZETH D,

Fas, 1EETHLI LR, AFHMS1IEFHNTHIBELTE L7228 %, 2EETHD
Tl AEFEMAAFMEICAI) IEBRELA LI EEERT S, —HIE LT, BaxReE L
NEHOS L 2FEOFMOFG 2 T LITKRD B &, EiKiL Point- 2 @0.17, K&l Point-4 O
0.50k 7% % (Table 3), #HIIF 2, FHWILLAKOAEFYMICE» DL Z L7, HWHOBKIZEY
5726 LTwE, WE HhZFHoOIEnFEDERE Nn L34, FHBAMBIZS [(n —
1)XNnf /ENn &b, 2EEUTOLDZIDE EBLITR L 2 E8EROERES L2 5,)

WHEBMOTAIK & MO EFHIM & OBIFEHET 572012, Line-A O spll0& sp250h 6 Fh Fh g
BOZRHSHER G 0 B EEAR 1 AR R, FhroikAd L 2 E40K, 1 EEMOMESR, #EE, EUE
Rl L7z BEIS19824E 4 B24AIZER LD T, 3EEHIZIIVEIIMEL-SDTHD, B
THH, HRORFRIEFERIIL > TiTo 7. ZOBOAETRORGE, 198IEOMEXTHAD LD
Ehebo 2FY), TITIFEALIIEHE (1981F) IIHELALDTHD, spll0D 3 ELHIXI7.2em
DHERENH->72HDOTHDH, P IZ1368.8cm AHEIE L Ty 7z, sp2500Hid, 44.8cm & - 72 %
D A5, 2em MFE L TV 7z,

BIERR % Fig. 17, Fig. 181IRF . Fig. 174, WHHEIZ>20T, MEESem Db 1 AR, 2
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Table3. 4 % ¥ # L7 L —81D T D EHR
Age of base leaders of L —81 (Acer mono) .

Point 1 2 3 4
" ﬁuﬁ%ﬁ?l-year-old leaders 17 19 14 10
b I\?uﬁlﬁ%ﬁ?ﬁ&year-old leaders 5 4 7 10
i :%ilzpﬁ(aﬁw) 22 23 21 20
2 ﬁ%ﬁ%%-;e‘;{glg leaders 0.23 0.17 0.33 0.50

[ sp110 1 F4M sp250 1 FAER
_ 5} 1-year-old shoots 1-year-old shoots
w8 [
£ 1
%z —1
o ]
sp110 2 FEH sp250 2 FER
2-year-old shoots 2-year-old shoots
5
3
-
z
* o =
50
HORZ BORZ

Shoot length (cm) Shoot fength (cm)

Fig. 17. sp110 & sp 2502 BT A A Y H T FDOHDORE S DLEL
(1 KD 3EEFD SR L72BE S5 cm LLEDBIZDWT)

Difference of shoot length between spl10 and sp 250 about the shoots, 5c¢m
and over, which elongated from a 3-year-old leader, at each point.

sp 110 : Hi%k%#E the point at the front edge

sp 250 @ AR the point in the shelterbelt

#WEI35FERRST  Dotted parts indicate the dead parts

1 SEEFOAETFIZ KRS  Life or death of 1-year-old shoots were unknown

FAMAMEROMEIZHE~NZZLDTH S, Fig. 1813, Sem kBOHITEDTHER I REENOAE
LA 2EEMIIGITTHBETHELZLDTH S,

1EAKETHET S L, spll0Tid60cm R 5L DA 3 KD LA, sp250Tid10cm 225 b DI
T\, 2AEMERTILET A L splIOTIIMEESE~96cm D5 AMh L4 5H, SFHBEREDOHTON T
FELTWVh, —F, sp250TiE10cm ¥ M2 % b Didd3cm Db D 1 ANAT, MEEOAE L AFHHE
BEM35% & spll0C <A v, 77, spllI0TIRIBIFEDOFRETNTEOEIIBE L FHLL
A U785, sp250Cid1980E il Lz 2 s R LEEL L DLALNL,

Ptk Hi, Fafb LY OMEBIE E/HTEEIEL, FHE0L 00FGHEy, HIiZ,
Bl 248 sp350D 4 ¥ ¥ A LT O NOF (Photo. 3 EBM) IIRB SN D L0, ARBEHERSO
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1-year-old shoots 1 fE44% (21) j
sp 110 Z-L:ear-old shoots 2 F4EH ( 5) B
l I 3.year-old shoots 3 F4%# (1)

—

1-year-old shoots 1 F4E# (23)

sp 250 | } 2-year-old shoots 2 #4%#% (17)
J' 3-year-old shoots 3 F&# ( 1)
0 100 .. 200 300 400
HEROEE

Total length (cm)

Fig. 18. sp110& sp 250i2 BT B A ¥ ¥ W T F DR OE I DL
(1RO 3FELEHEL SRR L EORBER)
Total length of the living parts of shoots in relation to age, about all the
shoots which elongated from a 3-year-old leader, at each point.
AR IIALFES T Broken lines indicate the dead parts of the shoots
( JiXHAR () ! Numerals indicate numbers of branches

BAREH D OFHEBAFI (Photo. 2BH) CHERLTHVZ L, FWHOEGIRVI LER
LTwa,

LB, EOBERAEOR TR, EEFS1EBNTREILLZZAL AL R,

3.2 HERATE

3.2.1 KL LTEERLEETLER

WEBEOBED-HOHARNITIE, HERELHBNTFHNEHATRR, BEKRLEANL, +
OHHE, BROLICEBEHAORIFEBVAZVHTFIZBVTE, T XTOEEIFIERIZE>bIT
TlRZVELTH S (Fig. 19), FIzE, #EKERIZEVT, BEAOHESHOE, LVIFHFIC
AP REAR T B2 Lo H b, TOBE, BREROTHHGIHEEREEOBE LR
ELTw2 vz hy, REABEKIBVTEL, AAESEHOREN S THLAFES®OD &
TORE, BEOETESES L VCEEFRIINT2HEO VAR BE O THE, 2Eh, HEAK
HLVIETHESEEOTIIH - T, FF, EHFLTVLEEE, $TIIENZTCESEREAL S,
PENE & R=R -3

UEd & 51z, HERDE AL LHAREAOT T, BRIFKOF OG0 % BRI E T ONM 2 LFE
LTWEO0AHETHD, £72, EITRAERTR, BERIIEE SAEESHIB I TS84
bHD, AH LTV L2HETH - THRFOFETICHE ., TALDOAIIBWT, EFERRIZOME
3B TH L, Thbdh, EEALE, HEETIHUIBILZLOBEOMETRLZEBELTRLT
VAR EEMFITONE, £LT, BREKCBTLZREREDOBNE, BOEMETEI/-LEOKE
OEMEIELZ L THEH90, HEAKL LTEEARLECTLIERLEIIEH S,
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W

Planting e e b
AR

Poor results W% %7 7/%%
it

Compensatory

planting

B

A B

Fig. 19. BHAOBE L LHBEOE GEIIZBT56)
Comparison between the height of dominant trees and the average tree height in the case of planting.
A D HPMOHBAOT IR WIEARL FHICED D)
The average height of initial planted trees with dead ones.
B I AEF LTS HEEAROTEEHE MIERIERIEHLV)
The average height of all planted trees without dead ones.
C I EAROHE

The height of dominant trees.

O 3

3.2.2 TGOS —H L TORRER—

VN3 R+ W NOF: 45

WO AE, HFEHERREARFEROIZEPRT, £18EH6PENH32m T
DI GIRELL 72, fEalAE, POk S LEYI MR 0198446 1 ~ 2 A2, KEFEZICH - T—
WZatitd %> 2EH O ~ 2m OFAL»L1TAKR, HBRLA (Fig. 20), Aoz r o0
T, BEBAEHEL LI, HEBERAODPTLHEEEOKREVWLOLEBE L, fAKOBEIE S
CRhWEIZER, BREIENo.10M8.6m Thd, WHHENR AL, No.11D19.8cm THbH, HPEO
B, No. 22724, No. 7H35ThH-724%, BIDLDIZOWTIE, 7T1~76L13F~FETh o7
(Table 4),

HARDPEHERE L THARGEREL TV A I L HET A0, BER, HEXATFLICHE
Ty b (TOy bOFGEREROFSIIFELY) 2L, Tuy PATEIRDHE > TV EHIZoW
TH, Bal3m M Lod_XTorAoslE WEEZE, $TIEBMESATWARIIIDVTIE, £
LTRKEOORMOB TR EEGHYME L. T2, FRIETO» PAOLO LY b KE 2RSS
i, I, M U7z, 72720, ST HEDOBET, No. 6 & No. 9 ~No . 11O BBEOKGHEEH
BTEY, HFIZOVWTIE, FOME Tl O DB HIAZE OB, 7o 5 b plot12%
FITRE L7, 70w ORI, plot 1, plot 34%10m, plot 124%20m, id5m ThH 5.

Fig. 2113, £ 705 PCBUIATAKDHEEREBMELEFZRLALDOTH L, plot 12%KE, &7
Oy FADIELAEDIAREIKREREATH Y, &70 MIEBRI L L -T2, B, PEDT
Oy MICHE, MWEHES LIZAE YV, plot 4 Tidplot 3 L0 EHBEIMEL & o T BHT, Tiug,
plot 4 KN EOTERIZHFAE L, RBSIFHBELVIEVILORREEZ LGRS, £72, plot 1 T



HEOBIRIZ BT A HRHREIZET 8% (RK)

B X &

The sea of Japan

Fig. 20. {£BA#b & & > 7 QL RIFHUT &
Cut-area and stem analysis tree No.
Bz s o 7t AR No.
Numerals indicate stem analysis tree No.
WoUIBERE T ER

Dotted areas indicate planned wharves

Table 4. fit&A (1 7) OBE
Data of stem analysis trees (Quercus denlata).

No. | Bk LOMM | # & | WEHE MR R B e S
Distance from H DBH Tree annual ring Number of cross
the front edge number at ground sections measured

(m) (m) (em) level
1 0 2.7 8.7 74 11
2 16 2.5 6.1 24 8
3 42 4.5 10.9 71 10
4 93 4.3 10.9 71 10
5 113 4.4 11.0 71 10
6 148 5.2 12.7 76 11
7 164 6.4 15.4 35 13
8 218 6.7 12.5 71 16
9 235 6.7 17.9 76 16
10 251 8.6 17.1 76 19
11 260 8.2 19.8 76 18

MEEECEBRLESIEVOR, BERIEEOEEIIL - THHIFHNEMIHCZZHELRL T2

PHTHb,
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Fig. 21. £ 71» MIBITHHIE L WHER
Tree height and DBH in each plot

— R A Stem analysis tree
A 717y b4 Tree near the plot

Fig. 2213, #AKORMHOKBOFHRLABERE LR LD TH L, FHEORHIIT6TH
D, FERBICERPOOEBIZLAEE RV, T2, IR, FREITOLBILER VT L, 20
~OERTN - TIZHT oS, ARG, No. 2, No. 7X2RESK 7V — TIZE YT Ho No. 743,
HOWEOLS IZBFORKSIYAT T/ (Photo. 4 BH), TORET, #Li1Scm DERER
18em T - 7275, MILHEFIX26em LB IZEAL TV,

LB, ttRAEALOBRBKEIE, SBEWICRERTH-TL, BHOBVFEELZLDOFE(ALN
72

@ HEBRIIBUIAHNLED

EREIIEELEZBNFE LTI, ~HRICERBORR, BB, BKErP.LETERREHEIE
AHNDLH, COBHG, BoHEIIBOTERABOSY -y BRs I Eice s, T/, AE, kiR
B ETHRSOHB LSS, FRLUE, TRALCEREROEGRIRNSZIEAL, #IIKSI) sHTR
IR b, FOM, BEREEOTRICASNLTFHAELESEAEICLEROBERIIBHES N
BT, AEMEETAOEKEBRIIBIAMERRTHLHS, FRIBOKVEGIIERET 5,

Fig. 2313, R L7-MBROEHHY FHEIBMNCRLAZODOTH S, &5, REEEIL, HBEH»
LRI -7-ES (BE) Lo TEHEIRTWS, HEAOKEWNo. 1 &, No. 2T, B&EEHE
E122.6m, 1.2m OFNREDH D, FOMOMEAGIZIFEILLTED, No. 8, No. 9 D0.8mA RKD



Diameter at ground level {(cm)

HEEE
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BEHROMBICEB T A REICET AH%E ) — 31—
ri-p3 P.4-P.7 P.8, P.12 :
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F ® N
Annual ring number
Fig. 22. £ 70 v MIBITHHBREE L FRE
Diameter at ground level and tree age in each plot
— 3K Stem analysis tree
B3t A No  Numerals indicate stem analysis tree No.
FUENEFM—79 v MM Same marks indicate trees in the same plots
B X ¥ White marks . 7Ty b4} Stump outside the plots
(#) :#E15em DBEHE  The diameter at 15 cm above the ground
6 .
4 [ - ) L4 . .’ . * -
2 .. ° b . . * : * . 3 .
.« 17 s 2 . 3 N 4
o A dd
8¢ [ .
6} . . < . *
3 ’ . - L] . - . .
4 .. .- . . .-
£ ° o. : . M
‘g‘, 2 :. o. : :
2 r: 5 [ 6 : 7 72 8
g © P 80 60 40 20 O
- [ o T
8 L] . * ..
6 . ¢ . * :
. ¢ .‘ r ..
4 ..n :O :'
2 ..o .: :o
ol 9 [ 10 " N
80 60 40 20 080 60 40 20 080 60 40 20 O
£ & X

Annual ring number

Fig. 23. /1 ¥ 7HEAAOBEE&RE

Tree length and annual rings

BT3Bt No.
Numerals indicate stem analysis tree numbers
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THhTHo7o £IT, No. 1, No. 2BAME, HIBEPLORIETHMEFBELELTEIZEIZLE. 5
HEANEBHSNL VAT LG, NEANIIAZC L ZOBSICREL TV AT E2ERT S, 0
h, Fig. 2343, BIZOMBERREEZRBRL TWE, WTFNLUMREOR S HIYE-TEY, 3&A
EORAANM 0.5 mIZ1~2FTHEL, BEImIlELELSFETELTYAS, No. 8 ¥BWVT, #
NULEDFSOMRIZE, 10~45F I EDORERBHNAONE, COFERIEHLTEEOEEL &
KT A0, UFICRFE++H5,

Fig. 2413, SEAKOBAREOBEY, B ELSn BT LEREOEHTRLEZLDTH D, VT
NLMBOS EALI0FELHLWETOEKEED, HEMIIEV, £FHEHOL L\ No. 2, No. 7 ¥k <
&, V9SOELIAIOBFR, HED I WHHNSL DL, 2OBROES ¥ — ik, 2HEIZHTSM L,
—2Uk, FRUEOEBIBA0S5mm ULTFTOHFIZL > TWVEHDT, No.1~No. 8HFZINIZHTitF
o b -0, TO%G 1mm AR TEBEHRIELZLDT, No. 9 ~No IINZThizhTizE s,

Fig. 251%, —fl& LTHHEAK No. 31220 T, Fig. 2L BIABEWOERK Y, ERIEOLH
(Fig. 24) ¢ER7ZLDTHD, HHAANo. 3TiE, 2.0~2.5m £3.0~3.5m O CHELEIER L
TWwbA, ZOMMIZE, ThERERIBEOK M OBMSARY, 1929F L1959E0E TN TS,
1929 ~33FIZFBEAFE L L - TV B0, No. 37511 TH A5, SERBICIBLDEIEZLA
T, AL 1929~ 30FIBESTOMBIIHAT AMERTPR/EL-ZLEXFELLNE, —F,
19594 LARRFE V72 H 2 809012, No. 9 ~No. 1LiliRRED LMWV b, ThHRAERTKLILLD

L}
Width of annual ring (mm)
N

T 8w

Fig. 24. 7 2 7#AKROERENELE

Fluctuation of annual ring width

B4R No.

Numerals indicate stem analysis tree numbers
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5 | [ ’ .
W& (1983%F)
I Tree height in 1983 *—
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Fig. 25. B EEARDH L 7 OREBAREOF (34 No. 3)

Typical example of growing process of Quercus dentata (stem analysis tree No. 3)

CREVWEEIZLNRD, THLEERD LI IZ, BEEDE LV No. 2, No. 7 2B <{No. 1 ~No. 8 D"
NIZbRHLRAB, COBBICHIET 28 3, BE (BRI oMERICE TIN5,

Table 51, FHMOFBHEER L bNTH A, I THMLE, FHLTLOEZHALZETL I TO
EBEHERTH D, REOT@HEHRE L, FAFFTHLATOMIIOVWTL RN HoT, A
ORICH LTI, HTLbSBOEARERPSATHONLEBTH 57 & 3BS KL, Table 5424
HHOEMLIZLZ2FHOZTEOEIM, MEAEFIPOOMRICILLZEHOXBITOHMBLIRL
720 No. 1 TRBHE R OFHOREIFHETH 20T, ZHIIODWTRLTH L, THOFE
ik, BB Tl ~28THEH, NEHBONo. 8, 10, 11TIX6~8FEdb, FHOLEOHEN
Ll oTwbh, $72, No. 4 THERKIIOH (No. ) LAEDR (No. V) 3, F&REAN
320 (REHE) &0, B LTV 5, No. 6 TERKIADKE (No. I) L L7ZTORK (No. 1)
3, ERES36HD, BEHHELTEY, FESHICITEEALHE LTV, No. 4 ENo. 6 DB %%
ICE L7 Fig. 24 T 2L, IO DOREREBAE LB, FREOE LML 519594F
KHIGLTWA I EFEZLNE, TOLH AKEARIIBIARESREIZ VT, THL W, #is
BEOBRBIIBVWTEROHE L HEIRVEENTHAFS -2 2 BELLA, SEOHFTIE,
CLATBEOERIIHLYTAIHAAFMIEL.: WEhd L o7) JEEBELAHFERLL TV,

PLEmR~7- X 342, AREEROF 71k, BFLOMBEEL T4, BERAEIZEWT, ®ELPS
FHEGORBIALTIBIIHRETL P D5, £LT, H2BEOHEIETL L, THOK
i, BIRTL~24F, ABRRCTREFLLR- T,
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Table 5. FMOHEH A F VY Hh7)

The duration of life of leaders (Acer mono). Mg le : 4
[ scale . #F year

it K No

Stem analysis tree No. la b 2 3 4 5 6 T8 9 10 1

IE % 2E= 1| 1 21 29 1 3~5 (2,359~12)14 1 (46 8 6 1
Newest leader

I[I oxk o+ (p+ 2 (26 5,8 2 (3+)6+ 3+ 3
Base leader of leader— 1

M [0 oxt] (2) {3+)44 @3 2+
Base leader of leader— [l

N (I okl (2,3,5.7)8

Base leader of leader— [l

V [N Dk 4+

Base leader of leader— [V

+  UEERY BRI+ 2HEME
Or more, ex. 2+ means 2 years or more.
() FiEoAEOEBHE» SRERFICL 2 FTHMOLE T TOEH

Duration from the last leader change by lateral bud to the leader change by terminally lateral bud.

% B, Fig. 23Ci, ERBAEAMICEERIOSSKELLELRATILOLE L TR 2, #
ST, IR - REEOHERITE, SHSOEBOBBRI IV LEL oI Eilkb, £, HiFE
BRSNS OBEBTIIOHDE CHIIEB TR 2570, MRIRMBISTHLEZLEILHF
HL. 7270, FholddbITHRIBHNOZ L THY, ERBBIBVTEICHLHERTH -2
EREST, FROLYLBRFAREY LA HANAEKBOTERFL, MRELILZEVBEETSE
Do HoT, EQIHERICBIIABEDIEREIZR, ERLOThAFELLORDL, 22T, HEHOM
B/, fRANESOSEBR LY KD,

@ RRAMEGED S DHF

EOBBBIOKERIL, AREBEROD L TONMBEEFENTH /I EERLTWA, 7V TDF
HKECHLT, £E4000LHFOLOETRENSL I EIIOWT, HBVR, [ 73 THX
BHEBICHYRTIE LOZ P ELICRBR LCARHFICRREE R ZICESIT LU Z &M HED
FEDEL] L LD, [FLEEROEESTHERERIZLIY TELZLZbDOLHFEHLOMIC
HHILEBODIDTHEH, FITITESFICRTTHERMEB O LRERIFKA0. 5m 1ER EHITHHF
HEIC3m ICELTRE S, MUEMICE > TIR2EFREBEFHP 4 ntBCHIMMEIn KILTHDL
THhas] LBELTV A,

Table 6 i, 1981410 ICAKBEKTRINL, BELAY Y VOREORBB/ERLLLOTH
B, FHELERE, SIOEONBMMEOEREH TN - 2201 (spl00), HFROILKS+H %
0I5 FoH (spd50) 8 ICHERBIBILEE XS FAERLSHRFILEESR, LRTES
) OUMTH D, S0KBEL23LO LA ROEBEIR, 5 ~15cm Thoro T2, AHOHE
B, BELTLULERICHEELZbIITIERL, £31983FEOMERSAT, BERO—-F2vLE
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Table 6. 7> 7 OFFEARERAER GORIBHEL /-9 b EFESA)

Results of sowing Quercus dentata (about top 5 among 50 acorns sown).

A ¥ #® B K LR ¥ » B
The Ishikari seacoast shelter—belt Hitsujigaoka, Sapporo
sp 100 sp 450 & 1
# 15 E AR RIRHE AL 3 o e
Landward slop of Dune-1 Sasa bamboo bush in the forest y
fRE | £GE | WRE | MER | £k | HERE | MHERE | £k | HER
Increment Survival Increment | Increment Survival Increment | Increment Survival Increment
19824F 19834 19834 19824 19834 19834 19824 19834 19834
(cm) {cm) (cm) {em) (em) (cm) {em) (cm) (em)
9.5 3.0 2.0 9.0 7.0 3.0 14.0 14.0 1.0
9.0 0 2.0 9.0 3.0 4.0 10.5 10.5 2.0
8.0 2.0 2.5 8.0 1.0 6.5 10.0 10.0 5.0
7.0 3.0 3.0 7.0 7.0 2.0 8.5 8.5 2.0
6.5 0 2.5 5.0 5.0 2.0 8.5 8.5 1.5

AL TEY), OEOBERE, HLHTHRS VI EOEFR T SHFERMIZREE L,

Y TEAHOBBIREOMREIIICCOPORESMS Y, F2 i, FEYR, EE 15404
FREGIE LT, FHTI~13em, HATIT~37cm ¥ dIF, EEEKRBRIEHOR#EL LTS5 ~
10cm #HIF T2, BEHENVAAFEBERCTIT - 2 HKBERBRTE, BEIFONERN. 2~
16.0cm, 2HBRIEHDI/2UTTHY, HHIZBITAEERRT, 9.2~14.lecm &2 -T2, T
7z, MNP OERK L - BERBE TR, 1EBTIO~15m HET 22, 2EHICREFL LD TH20em o
FEL TR,

DEDZ s, BRERKOH O TOMPEESRE 2O, BEN"AERLTVA LI, 8
FILIPEHFDOHEREELONG, £/, ZOZ L, BHBFAKOBEL SFIL-HEORAE D
FROBEEDN, EERBOLOILEN, BoMikEnwI o dHEEEND, 7L, ERIORE
2, [BBOFELEOH IV —-FTIELI A 7] L LTBY, COARSHNORERRLRELRD,

AFEERIIBWC, P2 VORKICOHFNEHET L7010, HAKBRAKOBRKELZAEL 2,
Frf Bk ICE S BB (1983128 44R) 12, 19844E 8 A17TBIZH R i), tiIFKBEHK» S 0
FrREELL, FEEKIE, HEH»5250m (Fig. 19, #E K No. 7 O EIZHY) OfIEIZ Plot A, B
D2HIARELL.ZOKRESE, BOBOD, BEHIIFETIZREI0m, H2n ThHo, AL, HE
RADTXTORBKIZOWVTERL 2,

HEERNOBRBEOKE T A T THo72DT, A T2 TREKREE Table 7SR L7, FF
RACEHFOROhZVEK LD - 27%, MECOBFRIE, L312100%THh 71z, 90% OIS
BT, —OORBEISDOHFRARSI0OREBA, b A, LOWBMTANo. 74561, 87&
(9B 3EKIE) OFF/yALNI (1984FE 7T A2 BEALE), EREFLORBHFRIZ, RETD
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42em B o foo AN G, ARBOKEOHIIIME ) TARKRBBTORELS, [HFEOAEREITE,
FEHT0em REAEL, 3~ 4ETHEIZLOI~2.mICTTELTVD] EHHELTWVE, ZhHNT
Ll EROHRAROEBRRITIZE VT, HE0~100cm DERBIIEI VL o2 L EWHIET B,
%5, plot B TiIfFEHR (2~ 45K P3#d -7

HEBEHFIZOWTIL, BHRBE BT 5 ERENRED B, B, RSN, fRELL LN
T, HENIFAFESNT VAP TS0 aple 81k, WY TEMRE LAHE Y 0T #E

Table 7. FIFEHERRKBTFERICBITLH L THRED» L OHFOERE

Sprouts from stumps of Quercus dentata at the cut area of the Ishikari seacoast shelterbelt.

BEs | #EE | HFRORDEORKE | REOBEBESE HHEHE™ 14T ORER
Plot |Number of| Sprout Number (%)of stumps | Stump diameter at| Sprout length™® Number of
stumps rate with ten or more sprouts ground level Acer mono in
(cm) (cm) the plot
(%) (%) (%) min | max | ave | min | max | ave (%)
A 10 100 90 11 16 |13.4} 45 99 | 75.1 2
B 11 100 91 7 19 |14.4| 42 | 134 | 74.6 1
KX Plot size : 10mX 2m
& # Cutting : Dec. 1983

# # Measurement : Aug. 1984
* 1 BARBRIZBITHEKME  Maximum sprout length from each stump.

Table 8. %3 T HFREMEE FHE™ L )
3)

Sprouts from stumps of Quencus dentata surveyed by Niijima7 ’

7S (B
Stump Sprout
HFROLE
Total length of sprouis
ok IR e L= B W | AN | BHER 148 2H§H
DBH H Age Number | Number | First year | Second year
(em) (m) (em) {cm)
Lkl - — - 63 5.8 — 99.2
Juvenile 1.5~6.1* 2~4* ~3 - - -
AR 9.3 - 27.8* 69 19.6 - 102
Middle 1.5~20.6 9~11% 7~50 3~52 - -
e 26.8 18.7* 74.6% -~ 40.7* 40.4 104.4
Gerontic 18.2~33.3 16.9~20.9 | 69~81 6~91 |24.2~60.6 | 75.5~145.5

* 1 DB O— R LY

based on typical forest physiognomy of the experimental area
*¥2 (FHOLDOERWTER

calculated except unexplained ones
* 3 D MIREAL 138D S HLEHFARAMIE L 72 6 &R

6 stumps whose sprouts were dead were excluded from 13 stumps measured at the beginning
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FIRRIER LD TH DAY, NEH» o OHFHIIFEYS. 8K, HHF2HEHDOTHEEI . 2cm, [k
(BRI TIE19. 64, 102cm, EEM TIL40.7K, 104em LB - TWh, ZORBREELT, LGiE
BEARIZBW T Y70 b DWFEN (AR, AHMHRE) 1, HoTwkn,

72750, BEOZ &R, T LOAKEBEROS L IXBEFENICL > THALTERERIELTEL
CEERLTWAR W, 2855, ERIZIVRELA DI ITHEOH A, L, EFENMES
L-TEMFEZ bR THDE, £, BEOHM ERIMELMELLHENE LALLM THE
RESE, H5E, MELLZHFHAMEECTRERHIILLEIONE2LTH S,

3.3 EEHEOER

3.1 THR~NLZFHORESL, 3.2 THENHESBIIBTIMALENOHERE LTERENTD
ONBEHETH Y, BEFHABMLAMAOBRL L TARLIENTEL, —AT, BEKEISAFLLT
REERFE*Z2LTED, TARBRERE L TREEXBMLALLDELTELRALIENTES, K
BT, B4OBRORRAELBEREOBEBREL L TELHALEY,

Fig. 2613, SENDEHGHPORKDLHFE, S SETE (EBITIET L) OBEKIBRZRL .
LNTHD, HFEBRTOMEIR, FVIBEITII0~100cm/ET, P2 & HFHESFLPANT L m
FIELL, Thit, SEOEBOREIVETHEREZRE, BIEFEATHELLIIICELZLEILND,
FOW%, EFERICEA TR eEREHIE L. HEILL - TR, REARIZBOLTHE~IEESD
BEICHYT ZHERSFHETE Whdld) b7t BEHAVIIBFEIC1IERETHH
T BT LTHOLKEEMILEHTIY, 20L 208EIIERNITEEY -0, FWMOTHIT,
B CREETD -, AEANALBEZOEBERIRLTD, 72, wTFRIZBWLTL, BEFOH
RICHET 2R ORET2H 8055,

Tree Iefgth (m)
}X
7k
J/

|
|

il

(=]
B

2]

=
Altitude (m)

(o] 100 200 300 400
BED S OEM
Distance from the coastline {m)
Fig. 26. BB O EETRE
The formation process of a gradually incrasing canopy line
A ERENTEIC L 5 T B84 with narrow annual rings
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R BhiR —_—
Canopy line’ = e

k-

Tree height

L]

Aiiig» 5 DIERE
Distance from the front edge

Fig. 27. \EHEOERAERE (BXRX)
The formation process of a gradually increasing canopy line (Model)
BRI FH IR
Broken lines indicate the same tree age.
BRI E R CHEI SRS NS

The fronter the trees are, the earlier the tree height is restricted.

B, Fig. 26 PS5 EBHOE VL No. 2, No. 7THBEWTHE, 1960ELLOTHMOREORKEIZ L
ST, EBFFEIL > TOLHHIIPWTid, ATTR LA, 22751, No. LiZDWwTid, BEIS#EL
2.6mITNBH7-0, ALBEOKNET TTFIF,

DEoZ s, WEMIICEE (KFE) 28T, Fig, 27 IZERXMISRLAZ LS, BEKEL R
T HEERK (RO E) &, KPLFHBREEL, RIEICHEOHNBRIIR GBI LDICER
ELTHIMIEEMEIMRLBEERZLND, 7L, ERICEAHEHREOEKBREICBWTHRE~LD
BEFORRICHNET IO L DIEL L7201, FWRAICELPAShDLEEION S,

4 & B IR

1E TR~ L IS, EEAEROE, SEERTICL > TRELHEIEIORLH, BT LTV
HWHOBMSBIZE S RBICEL T, BRROERBREERLY, BRPEETHLOOEEERIER
LR TR EEZOND, —F, HBRAFKERIEIMAROEFTLHEEL VALY, 2, 3&ETH
NREBEROERIRL TV A, FETHE, HACETCEYBLYSIDLEILNABEDFORE
DEELZRAFELT, RELACERTIELHS 5V IIEENTF Y OBBBR LY LiFs, 2h
LOBBBERIR, TATNBKRE, RE, REC2LLFERLY, WThLRICL2WEOBLRR
ThHrILhs, AFETIE [RE] BRLEHL, Ro¥hTBBHTA L2 ARSh2 L BT
Bo BMABRI, @k (BE) BHCHLLAAL, &% (BE) KTl VIIFEL,
OO (B8) BRICSTLONG, BEOHRIR, BrOREBRTELL, BREREFL1S
THEAEXE, HEXBEORETH VHROE~OHBEHTORETH . 4 b, AEBARICLIBEL
HERE LR 5, $77, BEShDHBER T3 ARES, BRESPEICHE L0 EEES
CUEA, KBTI, TEHD, BT, FEESICOVTEN, R0 OBESOEMITH % E %k CHEE,
EEESRICDOVTHENS,
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4.1 BRUBOBER

RHTE, BUSL2ERUBOBE Y, BE - HEHEE LTHFNIES 2oL, BHTHELL
EEILOWTHRNRD, 8, ELHOHRIKEE, B - BEIC L - THREICEB L2276 —E O
M2 RTEELOND, #0780, ELIESIE 2V TIEBREERDISHERI TORMIEVEGR2 Y
17, BEBEOEETHLARELEREOX DY, HRIKE RESA) CHEILERAZVWIED
EZbNb,

4.1.1 HMEOREH

BRI BT DS S OB, AL OKTITR T CORMIAHRMIZEEL TP L {, WK
HIHBEREOY — 2 HFBENBI L Ch b, Fig. 2813, AFERKRIIBIIL2HESH O (Line-A !
1986452 H 6 H, 3 AMHME) Thi, £dl, JOBATE, HBREEADLOELERIZIBIERH
(fiiFig. 8 ) L b PEMKS0m OBLIIH S, 3 A14H OBE T sp200& H AIZALN LT
ZE100cm BiEOEHIE, BEOMMME) bOT, BMERIAOMTETRAL L MEBTE Y, 2fTELT
M HEOEESREL LI ALNLDEEITWE (spl00) LH2HE (spl50) DM THYH, 2A6HD
BEEIZL8cm H o770 THITH LT, METHY ZFOHE2HEIZAOGNLFAL (FEFH200cm D E
— 7, MEMHLORESNAE2ROBARIHRLAZGOTH S, F1HE L EMIZ, FUH
B AERETH - T, BIWITEBEIBEATCH L, 2770, MABEOEETRANEED LW

B R B
Sea cliff (Feb. 1986}
Dune-1 Dune-2
200 Y 1 ° —

I ag 1
E i \ / \ \\\ _____________ ]
P S '
::1 & 100} P \‘/‘\/‘\/‘/ \
ﬂ% | 1. ‘ -
p
%
00 = 160 ‘ 260 ' 360 ’
wBE DS OER
' Distance from the coastline {(m) m fé,
;f T N L < ¢
of s RS T SRS R

Fig. 28. ®E A (HFHERM Line—A)
Distribution of snow deposit along Line—A at the Ishikari seacoast shelterbelt
@ : Feb. 6, 1986
A Mar. 14, 1986
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@i GESE  76cm) bdH 77, BB, 198642 H 6 AIZBITEHATOEHWLETE X130cm T
Hoto

Fig. 294, M U AFiERHOBF (19874 2 A198) TaHh (A%, BISEHE (PRKBTFER)
DM T, HWEGEME D 20m KA ICA - 72 EICHYS T 5, BREDEHN CHE EH80cm OEH
i BEETHORES TN Thob. $1HELTOMTE, HROMMIC L - CHEEICERH A5
hiz, H1BEOMNBEAFR,?ORFTIRFIRKEZLTINE2-,TED, REBTIMTEL66cm TH
olte FORBRIE2BLEFOUM BHEIZE TRATV , TRLYAEMOKEERIL, 100~
120cm TREL TV, &8, BEHZICHAELTERLAD, BREPLEIBEI TOMIZLEE
HHhHNTA, F0) LEBFFE20~30emDERTIE, BREHHFOHNOBIZRBEFEHLTVEI LD
Hoto

Fig. 3013, #ERAICBITABHTHL (19854 2 HI9BEIE) . AKPIDFHM % EEEHH50em
D EEIIHBOBMTII32em DBV H o7, T2, HBTH (4. 3) 20 SlFEAOER L2
B O PIER 121230 ~40cm DIETZ A - T 7z0% (19864 3 A128), MM CRHERNBA TV,

PLEOHEGIO LS, WESZGISSHERT I, BENLZEREBRVT, ErRLDIIY, 65
WIERESRASh B E LTHEN TSR A,

. B R EW K
B R Seaciff Dune
Sand beach | {
L]
L]
200} ¢ .
€ .« %2 o*
< .
R <
Q
] '8 ¢ L A ¢ .
b .
z 100}
=0 o o _°
7 o .
L]
L]
Xy ;.' .
B ]
0 100 200 300
wBED S DIER =
o 10 Distance from the coastline (m) LD
#E 3 : : | o€ ©
w3 [v % g
0 : L

Fig. 29. #ES4 (AHHERKERFMAL 19874 2 A19H)
Distribution of snow deposit near the cut area (Feb. 19, 1987)
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3 . h

T 100} / ¥

s | 1
B = *

Gm '§ : .\./._./ e T :
=3 | / )
@ 0 Q/J. N 2 N 5 : e

o 100 200 300 * 800
STER D & D FERE
5T 18 ) Distance from the shoreline (m)
Shoreline P—— T

Grass area Woodland m‘!w

Fig. 30. #&E5M (B 19854 2 A19H)
Snow depth at the Sunasaka seacoast shelterbelt on Feb. 19, 1985

4.1.2 BOBH

© #BERRE

BREENIHBOMBE BEXM) &hTwbnid, EEXPSTEITOMELERRETH S,
BEEL, BWARARCKRESPEAINLGE, LK BRI THEREPRETIBRIL, BEINLH
OWIGH E L > T b,

ARBEBIZOVT, 1916~ 1965F ATHEMIMATH D, & ITHFNHE OO spit (W) TIHEIZH
6miTHMAMELTVDERESNTVEY S, T IHE, HEEFBEASEMD Line-A, Line-B %
BU—HTHRAEEOHKZBHIEL L, 19814F L 19864 & & BT i, Line-A fH TH50m #%B L Tw
% (Fig. 31, Photo. 5 £H), 1984 ~86F DOMBHAKLIZL 2 L AWM OBBEN SV, RAESKLED
TRTHBENEAZ IR TV AT TEZVY, BEEE, iELFKE SBoRKEE LTHEM TS
Bo EXIW, WENEELZVHRBUIBEDNLITREOSH 2 4HMIE, EELMEFIFLETH S,

B, BIBEOERMNOBEELC TR, BRENF4EL, B5MIINv=r =2 2 EOEROMRNE
HLTVAERNP S AR, ERNICR, BEEPOKBITHERIL - THEIN, BOBHKIZK
o TWTHHOMGE (BAERE) (2@d% - Twikvy,

@ HBOFEHE

HHHREE, EPERIII - THEBESNIHE, T2bbBtibNIZELZEHELLTV, £18
E#BFHE TN 72 b REMLOBRCERIIL - THESNATG T, B TLI280ER2HDHT
B A RBICER, HAKREFRIIAEAEAL T oFBg s, TROERREII, o8
W1 EoBEK 8z, EORBEAFEIEL T, SROMERLENIIEm S L) 2l
BRELEZESh, Zo#TiR, BVWEEHLICESHEIREEOEN Y 2> THRLDT, FHIC
BETLILENTESL, H2HEERVZONEAME T, & ICEHIICHABARO RO E T
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Retreating distance from the
coastline from Jul. 1981 (m)
'
(2]
©

BREOHEES

-50 b -

(4 ¥y
%124 12l l21alalslelzlelololnlelT2lalals] o3

Fig. 31. BB Line— A 5812813 2MRBANH (19814 7 H ~19874 4 A)

Actual condition of beach erosion near Line—A at the Ishikari seacoast from Jul. 1981~ Apr. 1987

IR ABRE SR,

BREMMPICHELCBEIEEBAICRYE L, LBNEREOL S ICHREWE ISR LT
BET LI EHNTESL (Photo. 6 FH). Table 91, 2/ —H ¥ 7J — (WEHMK : 20em®) 12X oT
BB LAFEERIIEI R TV RROBTHSL (1985F 3 AR, No. 1 ~4it, Line-A 2BV T
HIWEOBMEFHNERAME T, No.5i, F2HEONEMFTH THAELIH10~20mO# 58 Tah
Do WEINEAHHEICRETALL, 1.0~92mm OBFEERHIIRE LTI Itks, 38
EOMBICHL T 2 sp200h 5HWETE, REBRICBOBRBE SN 7,

® HHEOTH

1) #EHE

HWHELYHETA/HOI, S1IHEESR»SHKACBOTRIEABORES (UTHEWESR) *EEL
THEHER L/, REPASEIBERCECVZ, FHOOOKE i, 190.2cm®, 127.1cm’® 2 HET,
BOBIRXBOBDE.Tem, 4.7em Th b, 72, FI1HREOHBMTIE, VALVRAELERL TlhEs
OEbD SHEHMORBE Y HE LT,

R, S L E~KIIFITTHE L7 (Table 10), BMEHIM S ICRBEZYHELL
i, BESESIIELRTBIBOMRKBEL 2 - Toiv, BER, RRERICIMEAKLRERE
HIZEB SR TR IR, E~IIBWTYL, BWOMKBFEL L > TR VKRN SH LWV
HWREWIIEE L B, B-RCRBEROREENICHERONEDEEANE L BRI L 72,

i) H1HE»oNEMOHESE

Fig. 323, RBEHICL - THE SN HBRELERPOOEBICL > TRLAZDDTH S, HE
BEEHINEAHORN S, FE2HEHRFO spl80L DABMTEHERBIZIILA LR, BIZLTI
X10 %g/em® AT &% B, 72, BEIPOFEENERTH- TLHRIZLEERKREL, #lzE,
1984/85 %M D8 1 B A+ (sp90~spl00) Ti, 6 X102~160x10"%g/cm® (HHFSE0. 4~11mm #
L) ERELGENH L,
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Table 9. Line—A fHEICBUIAEEBOEWEDE (X —H 277 —I1Z LA
Sand contained in snow cover near Line—A,

Mar. 11, 1985
No. HETH e S RES &H&E  Sand content
) S = - By
iR (sp) now | KB e | wpmmsl | ef/RER
Distance Depth Measured .

Dry Equivalent .
from the amount ioht deoth Dry weight
coastline wele i P Measured amount

(m) (cm) (mm) (g) (mm) (g/100mm)
1 100 63 194 4.23 1.5 2.18
2 100 63 187 5.28 1.9 2.82
3 110 175 812 26.21 9.2 3.23
4 120 113 506 2.60 1.0 0.51
5 160 180< 144* 14.44 5.1 10,03
* I FRE69cm D AIRIL
69 cm in depth from the top was measured.
Table 10. FRHE DR E M
Duration of sand collection with containers.
F O ® B B B X H
Season Placement Recovery
HEHM 1984. 11. 22 1985. 4. 1~ 4. 16
Snow covered period 1985. 12. 4 1986. 3. 27~ 4. 18
F—H 1985. 6. 17 1985. 11. 5
Spring —Autumn

AEESETRESACHBXEIE, B1H 0SS ABMMEIZDO LA > T, 1984/85%H)
T splOOf K TL00X 10 2g/cm? 4 A T2 b, 7, $1BEONEAMNAE T, REBYIIEELIE
RICHBELTWBOBFMELALLZA, 30mm & -7 (19864 3 A2TH), ZOBBEHELED,
MERBICLTUE LA LS, RBBSIZL2E80WIEH 505, #HIPEIZ20~29mm &% -7 ZHI
3 LT, 147X10 Zg/em® (HERE10mm #2%) RIS/ sploaDHRKiKIE, £Db DL d#EEL T
BOT, BEOSA T, H2HE (spl50fHY) BALE-—2s2ELTWwE, JOHBIZE, B
ODEBLLEDI, RERSHTLTHLCEB TV IHAOEENAEVEEZOGND,

i) 818 mEE oK

Fig. 33a i3, 19814 @ Line-AftiOH 1 I OBEBHMME LR LD THE, TOROWOHET
HWIAEZAEDSE LT B, B ETERA SEBE~025m X 30m OXEIZ-OVT, 19814 L 19864 (MF
%) OMBTOENER L (Fig. 33b), BED-OESMPET LB WA, (ILASHRL
TWhRWERPORATIRIlem BB B o EHH I TENFS L, HHENFSCETIZ, FRICH
BEEPHALTWAEITITh L, HWOBEHMIE, BB WNW —2ESE £H.LE LT,
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E1HME ®B2@E
Dune—1 Dune—2
v v
150 . WEIER 10
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Fig 32. 18 EBRFOHENE
Distribution of sand deposit behind the Dune—1

I/, WEMEORMEEL LTR, "vory=y, MW, NTF R, RARF, THENTH, hEN
Y, FAYLRENALNLD, SEOWET, WHE0cm DL EOBEAOMAIZIZIZI0 ¥ 1w
7 THo7,

BEn ks, BENERBEKIIBIZ2ESYBPOROBEIL, BEPLPHENELEBLZITLLD
—ELTWwaWnA, E1BE (spl00 HK) OMEMSIE$ CREREIZLCllem, 28R (spl50
) OFEAMEOEVEISTlam THY, FRIVAETH, HBRBE*HRTIBIZEELL
Vi,

4.1.3 MRE LMD EHA

Fig. 34, 1986ENMERI, HBIPDEAERHNMAE TCALN AL TORDEBATH S, ADH
T, /MEN2EREREDOFELOcm RIZB N TV 54, KEOKBTIHRICHE D THBEET
Thb, BOFITH, t#h%E40em PHEFICH 25, FTHMUER, #LO0mOLIHIMETE, T
NOBELHEWMIBRC EHEEEES LAY, ADHITIE, FHNEHNH120cm @ & I AT40em, %W T



HEROBFBIIBIAKRFRECHET LR RE) — 45 —

5

Altitude (m)

%
o
8
&
8
z
3

B %
Distance (m)
Fig. 33a. AMF#EEKE 1 B EHEMOBTE (Line-A 1)

Bird’s-eye view of Dune—1 near Line—A at the Ishikari seacoast

(¥4 grid size : 2.5m)

L I

Altitude (m)

— 1986
B OM 1981 i %

Distance {m) Distance (m)

Fig. 33b. #F2 & 2B ORI (19814 ~19864F)
Deformation of sand dune caused by sand deposit (1981~1986)
Fig. 33a. DX B L 72832 onT

This figure shows the hatched area of Fig.33a.

($80cm EASo7z, CORRE, BOBBIUTRFERATEY, MBI > THK LMD, RSLE
DIILETAWIZHOONRREZEZONS, Tabb, UTDLIIZ, SLbomfiE, SR
TOHEOEELHBASES"” (Fig. 35),

Y, MEOHFLEE, MERIPHEBILZZILILL - THOBBHORERMZ L -HT, BOBHIEE
L-BE&IC e riEmses, MEER, MECHEESNBRICEBRL THE P2 vz,
HERET R ERDLELLENLR0DLTHE, 260, MELEZBHT L, EH L2 BHY
LRPEREHBIIEZ LD BELETA L) EBELLEL LRSS TH D,

$7:, HEAOEEY, HEHLTUZVEIET CRICLIB4OBKEIDET S, HTBET
2, EBWICER I EREL, BRLAE, & EOLIIHEWNEIOCBRIZKBT 5. &
ZE0HBEZICL > TEROBIEMATABOBOER I To 45, REAETEBN+FIZE- T



— 46 — HHAE AT ARG %358%

Fig. 34. MEBATHR LB REAECHED SN TRESR BN L7 £ DR

WEI B Lt EA5s)
Branches were depressed downward by the pressure of snow layer and were lying by
being covered with sand layer even after snow melted

Remaining Deposit

Sand [ Wind erosion Movement
E 2
] Accumulation
LA OBIE T EDEERE DN W DR
Preventing sand drift Increasing distance Sand layer in
of movement snow cover
WROBMERT SE.EH
Decreasing of Sand deposit
land roughness on the snow
[ 1 -
Adhesion
WROHE
Covering x5
Water content
EY %39 =) "E - ME Bk
Snow Snowfall Snow cover Thaw Stratified
settlement
*#E LREE
Adhesion Settling pressure
Tree Lean Lying Covered

Fig. 35. T LHBADMEB MR

Trees covered with sand layer caused by snow cover
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Waho, B ENOBOMNEEIE D, BRLUED L Z2EERHEIL, YEORIZL » THHTY
Enetd, MERLTLLEHRKE,»SOETE 2T TIE RV,

B, BEBEIhA% BOWHET L LEELT, MERMET LA TAILT 208 I,
Fig. 36!, Line-A @ splO0{ETHB SN HOEFH TH S, Fig. 36I1L1QTEMEZDIRET, X
FEhEOH  BUEBWTH L, BFRERRYRT, ZOBOHE, 10FL LATICAE»HEFE ST OB
HUTHEOAHET L LD LEELHI AL, 10EFHA2H 4 EMETOMIE, RPIIEEIALD
AN DA, HEMERNIKEL-IEEFEESNL, 3ELROMERNICHBREL LD, HOE
LR L BbND, ZORVMEBIELTHLES, MELAFLTVE, 0L 2HBHEE
2, BAREICAON 2 BE LIIBOHENEELLSN D,

4.2 AFEEAFR

AETIE, SEEDEFBAEBRIIZILINIESOEREL L THHATEZWEEL, OB
BMEHTHRALLIZT, KTFOES ) EBEETBEOBERERT, AEEIBOWER I, Th
T I LB KK DE S HEDR - BEROLEOY ) v, BROEFESE - MEEEK, +4b
Lt & QR EY IO sl X T h, FORT, FIZIEREY i, BEMKOMELHL
FAEBIs, BErwArY, Vavdaowy, AANTRY, T UL EO - ILEMIIODWTHE
L, [%ROZELPFOWBEREPONEIZAZIIONTRERTEERHY L, HEROR REE BT

H-2
7 7 i// /'
| -2 .
' i
4 N eTR A 3 w,m..:::.gy
10 | -
o m

Fig 36. P& hrzn 27 DELFS (HRFERH Line—A sp 10044:41)
Survival of a broken trunk of Quercus dentata covered with the sand layer
(The Ishikari seacoast shelterbelt, near the Line—A sp 100)
B3R % KT Numerals indicate age



— 48 — HHREEEETIIERE %3585
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DB LKA LM FTRET LD hs, ERETEZUETANEBEOLREL L
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4. 24BERER, REHHEEE D,
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¥) B L,
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SRETH, FEE (WEOWH) SEEEIL > TR,
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HEAREELTHRIZEET D,
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Higher salt deposit on the leaves (X102mg/cm?)

Fig. 37. FEEFSBOELOE (A—EMA»5F U B ISR L EOHEE T EOE)

Comparison of salt deposit on leaves picked at the same point, at the same time
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OTBORENBIESIIL - TREATEIIG > 2B, SEHPAGHTCVLEOFTTEOL DA
BERELL 72,
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Fig. 38a.
Seasonal variation of salt deposit (@, 4) from Aug. 1984~May. 1985
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Weather conditions in winter and salt deposit fluctuation
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Weather conditions in winter and salt deposit fluctuation
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Fig. 40. HIEHL TR COEEEFTEOHE

Comparison of salt deposit on the leaves between canopy-top and low layer

® #HTEEB (sp175) Canopy-top at sp 175

O TR (spl75) Low layer at sp 175

A HHEEE (sp350) Canopy-top at sp 350

sp AL LOBM (m) %Y suvery point, distance from the coastline {(m)

{, BEUASBREBROLLIALERBLTVELDEELLNE,

Figo BT, 1986F 1 A8 H, 2H6 R, 2H20RAI:, HAOKEHIICHEELBMELS: (Table
11), sp235DFAARTIE, BENHMH, LELRML 7o, HWHEEOFEE BRI - TRIZESTS
(2

Fig. 414X, Table 1109 H, BIRHIZE T 2EERELET HHARDY 6 ORI E L FEIFSTREZR
L7 DTHb, AR, IR OKTORMICIE L, BEHRIKEIZH D, 19864 1 A 8 HOH
{(A) IZ2wTaNE, BRI TLIEET (A-1) OEERSESSVHBIZRL TS, 28, &
DEEOEEETEIE, 10.2X107~27.3X 10 mg/em* TEEII L L vAS, ZHIEHRTI9854 125
290, 308, 19864 1 H 4 HIZBRMARBINTHEI L0, ERETEN —BRHDS L-OLEHLIZ
BnLzbnrEZORE, 2H6HOF (B) i, BREOFEEFTENLFE SN TV5H%, HIEALR
HBELTHBENOLDOW LR s Tnh, UEOFITit, ERESEIEROM-HEST KL
TWaH I ENRBENT.

Rz LT, 2H2HO6 (C) i, WIRLHESOMESEYEIN TV LHEE LRI HE-
12 DTHDLH, HBH»OANTHENERORS (C-5, C-6) ThHh-Th, LFLIEFEETE
B R, 2, BOVEBELKRVAEBROFAN—EL TV RVAESHIZ, MALLOBROEED
EINTVEDEEILNE, FOEKRTHE, BKORHRUT, BRIZS S SNIEGTERES
BlIll TP TAH5ZLEHEETH S,
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Table 11, BARDEAIC L 2 EEE S BEOE
Salt deposit on the leaves in relation to the position.

A #AEH BEE |No. |EHLOBE | EXEESE X
Point Date Snow Tree height Salt deposit Position
depth above snow cover| - -
(em) {(cm) (X10%mg/em?)

sp 110 [ 1986. 1. 8 70 1 150 27.3 B\# & Wind-blown
2 150 16.9 B, B Leeward
3 130 16.8 ” Leeward
4 95 10.2 s Leeward

sp 235 | 1986. 1. 8 51 1 405 18.0 MS5EER  Canopy top
2 365 9.3 BN in the canopy
3 305 10.3 ” in the canopy
4 245 9.3 » in the canopy
5 190 7.3 4 in the canopy

sp 145 1 1986. 2. 6 195 1 120 108.8 FE#&& Wind-blown
2 90 83.0 B B Leeward

sp 130 { 1986. 2. 20 147 1 75 94.3 BE\#&Y Wind-blown
2 105 90.6 ” Wind-blown
3 150 135.4 » Wind-blown
4 160 100.1 ” Wind-blown
5 130 105.2 B, B Leeward
6 130 | 90.4 ” Leeward

@ FEESBORERIEENES T

HEETBYEAFEBRICS O SN IES Y TTREEEL LTART 20 THNE, SHAICET
LEEESBOMMBEBPIRELALLDOTRITRIER S &\, Fig. 421, splb0ilB T2 ¥ ERGEY
HE (x8) ELBEO, SHAOERESE (YH) 2RL-0OTHD, SEHICBITLREAE
3, BAMIIEESN TV, HARIZBIT 2 REHRBIL, 0.768 (spl75F &) ~0.951 (spl00) T
B, EHRIIEVHEERL TV,

FEESESAME BB 2 EHFICL - TET I 200, ERENRBIIL - THORBL 2B
TE5AEDINE, BREEFFERINTVIRLHOLONFET Ly, 7L, HEEFEE, SFED
REEBIELAINHBLDTHLLS, FILLEECNFEZORS, T/, FEEFBEBAROHEIL
DRV LEBBEEEOMFRE, TEMIIHABIISA T 2, #0708, EEESEY, BORES
FERAT LA REE LTHRI T EIIEENH LD, BLBEKIIBT2EEOMATERIZS
LENAERPRRTAEAGL L, HMENLZEIFVETETSHS S, PIANE, #HETD L 2&R
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i N .

Fig. 41. B BI0EEEH B
Salt deposit on the leaves in relation to the position (scale : X 10 %mg/cm?)
* | B Wind-brown position
FH D 5H OBE Tree height above snow cover
A 1150 cm (Jan. 8, 1986)
B 1 120cm (Feb. 6, 1986)
C 1160 cm (Feb. 20, 1986)

L o THAELLHRBREORE 2B KN L BT 25610, BE0-DL L THETAZ L
HAREEELLND,

%8, Fig. 42T spll0Z BT spl50DFEEFEBICH T LEEMMOMEIIHEL TIEE2LD
W, SIREONBEAMNEICMETALOEELIOND, Tabh, HEBRBICIZMMNAS S 726 E M
Lo THRADE LY FIZENERT L, E7, BAEAHOBL)HL—HTLEhHREER
HBhbd, 2, sp3s0NEEIEGTEO spls0lH T 2EFIZEE2& V2 0Did, ABRIZTIT AT
ZEIESTRDOUL YV HAHFREL CEDEEZLND,
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Salt deposit on the leaves at sp 150 (X102mg/cm?)

Fig. 42. sp150 OFEESE (x#) CHT2EMAOEELESE (Y &)
Salt deposit on the leaves at each point (y—axis) in relation to that at sp 150 (x—axis)
B [ 1985FE DA WO E fE Measured in the high salt deposit season in 1985
A 1986FE DA MO U EE Measured in the high salt deposit season in 1986

4.2.3 BEILLOWMICLLEV

Fig. 4313, BBEOEEETENLERSINTBAIIOVT, BEPOOEM ) HESOKREE
DEOENNERLIZLDTHD, FEETEL, ABBERITAERNNHONS. T/, Fig. 43B D
19865 2 AOBID LA, BEEFEVS VL ERLBENOEERIB L ABRAOEEETRE L IIESS
HTwa,

%% B, Fig. 4342513, spllI0DELS—HEWTH B, £hid, BRERSHRIL, BAEEFSET
KHLBHRLEN T L 2T ADTH b, B2, 19864 3 A18H @ spll0ix, 38X10%mg/cm®
T, MOREBAIHNEEETEI D2, CORRMSINA-EL, SETICHo7200, MES
BTEIEEIIL 00T, SEATES > HBEEREZ ST TRV E, BEARTEREOHE
SR L EEZ LD,

4.3 ERAELERESR
KETHE, MBEDHFEL TV LBORERT LT, BUE RRESEZEVHITE, Thi3, #if
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Salt deposit in relation to the distance from the coastline

A @ :Jan. 14, 1985 A Feb. 14, 1985 BB : Feb. 25, 1985
B O :Dec 25 1985 @ :Jan. 23, 1986 A Feb. 6, 1986
B : Feb. 20, 1986 A D Mar. 17, 1986 3 : Mar. 18, 1986

FCTRNHEORRE, BHEETFEIHEL TV LONRE,LTH L, HEDBRTILER BT
OREIZTESLLOTH D, BT ERRBOEME, RICHT2EH0EBARNENI LTS
D, —RICEGEIRAEANRD D FEHECRRBOZETERL T,

AETIE, BAE, BEESEIINT AR TIRPRELR EOBBNERICLEBEETHRELLZ, T
3, WTOIEict b, BAOETARESILERORENERL VS, WEPTRILT L5004,
EENDABESHNILZTRERL RV, FOILFAMLE LT, BEROERIZH > TERHRAT
AT N5, BRLOAES, HEMCATBE, LSORETHL, Thbid, ABNIIHE -
RREFULESELFRELUIERT OGNS, ZOEKRTIR, AHEROESH1IM O 1B LI,
BHOKT I L THRALORFERZLTDEEILNL,

WEFE & LT, BAEME, # ERBOERNZEESA % BRRERIZL > THELO, TOKRIIEINT
B ls B CHRED BB 2 K COEGEE AR ESBOBEEERE L. 2O0T, HEHIZL
S TR - BRESEFRL T AERY L5 2 A0, AFITRE CEE - AxEsrEdilE L/,

BaEoBEIE, BT ARy Y VAR (EFREIHY) w1707 4% (BHCHR
SRR AR L. T/, miate LT, EHRAMALOV AL -y =R, B
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i, BRAlE LT k1. 5m & L7z, BUERTOBEIE, BHEMICER I E6%2KE, BEANS
BEFRAL.

BEKE 5 E, KA (FSF D ldem X Mem) IS F — R #RICENTTHEE L2, Az E#icx
TR EEFL, ABMICEAMOELICEMTEL LIk > Twd, HiES 81, WIERRA%15~120
SO, HEBECHATAESRTEYY, BYRHIBESEN S > 2P ROBEDOHEIS LR
TV Eas, FHEEEM IRRE L,

H—HIAE L BT REOMETFHILTOEE) TH D,

L F—EwBiA A4 k100ml (2B L, BET 5,

. BT ToIRD, F-YeErKiZET,

. 24BERIfE, BREWEEED,

CREHFROC-A A VBEFUET D, WEICRTIYINAF A —%— (IM-20B : BB EE L
¥) AL )

5. RO Cl-A 4 v BELNSL, - YORMKE, BENEHEH)OEER (g/m’ar) 23K

&, ThEAXETEET 5,

4.3.1 ®EK-BEMOE

®© i E B

T E CICHBEOBEIZ G 2 BHBIZOWTE, ThITLELDREAIH LD, T2 TOR
MEGEOBMNIZ, BHNCEROSELITLA0I, TEYEABOXRNZBESHF KDL LTS
b

R Lo, RAKELKERARS BEKRCHRN, K oFERET, FEAHIUTO
EBNTHBY,

—

=W e

¥ P Iy 7 x VB A
WEDBHBE 1.2X1.6X10.0 (ff - & - &S)
i bl I 4.6

B # (m/s) 2,7~40.0

BO#E g A (%) +1MF*

i 2 (%) 1LF*

*RHEAOm/s DFEERT

BB O ALE, B X2lem, WEH2mm (SH -7 2 Bl ICHE~, BEMOBRE L, BEE GE
BE) 345% ThhH, WML, BERHEHEM TRELZ, WEIR, A (LK 10cm, TK:
50cm, & & [20cm) OFMICEES lem OH AR ETH B, EBIRAEIL, BiEMERIZOWTids
m/s, 10m/s, HHEIZ2WVTIZ10m/s, 20m/s DBOBO @) ORETIT - 7z, WEMEIL, -5H
(H 8, SHEREMZEOSHEONE, AT RN E~OHBELRY, 22 TikH=
2lem) M H25HOMT, MAEOFB L ESMIC2IE, SHSIIBCTEHSHEIZI0~13HOMES %
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7z,

Fig. 443, W REREIH & MERGKIZoV T, FREIOn/s DL ZOREALOGHERLA D
DTHhb, BELOEEMES -SHORES (EH E52.5cm) K& -Twah, ZOMER, HAOE
P H ) BAEPBRFABREL DR > TWVh, BB EMBEFTOBEFMGIZOCTRERENIT2
Hhb, H1H1E, 20%UTORKIILLMEY, BETRFEHOATHADIIHL, MTIEI8H
~1THOEEMTEICOELBZETH S,

2 00E, 0% FORGEILICA A BN, WETIRISHETTHLDIINLT, MOPFIIHE
HTH60% DHEBELEHFERIZEL T2, £LC, BREOHH, 1I0HETTHIITHEEE LY B
FIZBILEREDENEL 2 TnAIETHD, LLEDEL, BHOBRKDENLHBEROEIZL
LI0EEZLNRD,

HBELTWAEAIR, EREE WRoBGREHOR BN B TREEORBAZALNTHE L
HoTWwhIeThb, 4B, UEoRELROSMAIL, #E LEEFEEIBLTNDELDTEH-
s

&
Height (cm)

E

40

1)
# Fence

Fig. 44. JBURZ 81T 5 8 i K OHRRT % 0 BGE S

Wind speed distribution around dune and fence in a wind tunnel

scale : %
HHEBEE Base wind speed #E Dune 10.7m/s
(—3H, 52.5cm) ' Fence 11.1m/s

H : /I3 Height of the dune or the fence.
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1) BANBEOEIDE

Bomid, BEEFICHEEDLEL SIS, TOLD, HREIFFEL TV 2BEHBOR®E, FE%ES
Bid, KESFETLHIEINS > TEIELTE Y, HKBEORBLY ST TR VWIRETORE, BXES
i, HWEETRELZTIETHETE Ry, 40, FBEFICEL THHFIME300m I L HRIRS bk
HT, KEPRESNTKETORELBAETEERAET LI LN TEL, WERORRRE I
TH b,

B LB R, BECEZTAME (NW B —SEINE) 2RFELREL . BE, £HH
IZHEDHV W~NW £xi$ s L7z (Table 12), MIEBE VTN H# L1 5m Th B, Fig 45T, &
Weic B EGE, BEESEY, BAERELICHZU-BEELES NbOMEHA1) BT
1008 4 HHHMETR L, BEESTEL, I C2EMEL.: (BEERSTOME  2.1¢/m® hr,
1.8¢/m”hr) EHWATH2EOWEIZ BT ERESE (FHHELIIH T 2HME) 3I1z%L L,
FTERBREINBEEOER LD 572,

Bk, S1MEONBENTERL, FoKATE, BREEEN (HE1) DiZ0%DET—FL
Twad, AEESREG, S188E (MA2) CHERZESD30%, BEO0m EH (@Es) T
18%, 360m {&F (M512) TRI% I TRHRIL TV D,

Fig. 451213, BAEBROFHERIIOVWTYH, BEPBESLHABOLRITHE 2T, #E1.5m HHD
BELZRLTHE, €O, REBELOFEELY, EHBE S8BT 2FHRERICE S L
IRBERLCRELL, BESNZRERE, WEFE CIORRE T THEE, S0%ME ML
WhH, BBHOBERYAREROER KB LSS, BEFRTRAEL B VA, ZOBHELT
i3, BEOKEFAHEU TN E, £, BBSEOTERICM NS SH D, MEIrSKEAARDIE LT
LI ENEZLNS,

i) R0 bRk E TR EA

2D bilEEKIE, ERREOR, BBEYHEOHEBCHOTHEYT - RTOBE LI, wbWwh

Table 12. HI5E RO BBREDORE

Condition of the measurements.

. el et D R f wind d
WeE | W | TIORE (AR MEDRER Range of wind spee

Date Wind Average of (1023-RF3) (5 4 M)
direction wind speed (time) (Ave. in 10 min.) (Ave. in 5 min)

Min. Max. Min. Max.

m/s (min.) m/s m/s m/s  m/s

1984, 9.26 W 7.4 (60) 5.9~10.2 5.4~10.4
9.27 NW 15.2 (20) 15.1~15.4 14.7~16.1

10. 4 | W~WNW 9.4(130) 8.2~10.7 6.7~10.7

R SHE]l 5m

1.5m above the ground at the base point.
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Fig. 45. Bz B 2 ME & BaXiEHE (G k1.5m)
Wind speed and salt spray distribution at the cut-area (1.5m avobe the ground)
. Sept. 26, 1984
: Sept. 27, 1984
P Oct. 4, 1984 (Salt spray was measured)
BREERERICE A (BTEGE : 10m/s) Measured value of the wind-tunnel {10m/s)
DRI ERRERICE A (BTEEGE : 20m/s) Measured value of the wind-tunnel {20m/s)

BE0>»e0

“Z ) LARMTHE" &, 10mX20m OERIIERMESE LA, HENKS (El 2m) OBEMO
REHELIHERLALFMEINTHE, 22T, EHELABEMIIREICSZ 28862
DI LE L7, RAEE, 1986F 3 H1ZBICERL 7z, MOMZICIE, 30~40cm DIEEI R - T e
A, WA e h o,

PES RHE, 219KBIV/RBET, 19822 LREKER SNAETh L, BEDRER TS
Lwitkl.2m T, 7O0-vHBERIMEL DI TFEL, 202 vHEERPUEGOBEIISZ 5
PEGERL, BEMBELXE TR, BEFIHEAMTHINAERORRIZFZE L., MEHOR
FIENE T, BEKOEBIZH > TERSNZZERAFMIIELL, BEAMRICEATHZ, AOKES
i, PR AT10m B T250m b TRE L TH 5,

Fig. 46i3, BEAMBETEEOR LM10m OB EOBELEEL LT, BHHORELERLALDLO
Thb, HEPOEELSOBEIL, 3.7~5.1m/s (105 HFH) TH-7:, HEAMBELXBORHIZA
BIzfEvy, BEOELEEL LI 525 2200, BIXKMAI0n e TEELD52% £ TRT
L, #0RTOBTIRM TR ZDE* R o7, BLEM&ES 5m Tid54%, 10m T55%, 20m T73%,
40m Cii85% ¥ THGELIZME L, bbb, BEME —EOHMAOMMBTER L CTRETLH L
i3, BHMTHVL LD ORI THE I LB HLO LN,

4.3.2 MWEEHRE

A RARER % O EGE - BEESBXHE L, BESEARXESESD, HROBEIZL - THEFED
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10Q e
= [ '~ .
N e~ ./ 1
o \ -
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o 50F -
£
3
:E\ g S
L Br A Mz R X R
= g Fence work zone
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RS 5 DB

Distance from the base point (m)

Fig. 46. 10mfFE CRAAMASEEE§ 5 XMIZH T HEETA (2 D b iEFEHK)
Wind speed distribution at the fence work zone, where parallel fences,
10 meters apart, are arranged at the Erimo seacoast shelterbelt
(B DI03FTFHEE 0 3.7~5.1m/s)

(10minute mean wind speed at the base point : 3.7~5.1m/s)

AMFETRKECRETHLEZLN, $48I, WHEBOBKILEFRLOBELBZTIITVEE
ZRoNBNLTHE, WESIE, bl om EMBEIIHLUTAEEEITHEL, 28, HEIZEMAIIKL
BOMATOREFEIZOWTHE, BHZRBOEGOBER™ " b RESRTVEA, TOHEIZLN
LB FBEEIRGRKELGRKD LD TR, BRELBBTENL TROLLENSH B,

Fig. 4743, Line-AfHiiZB T, WHHBOBMLEHETORE LB LA-6OTHL (MER & 19864
11A148), HAEFIIBETICOWTIE, #B.E1.5m THEE L7, BERORMIE NW €, 13138
BIIEAOERTH), H#EEELOXESIIBITH600 M TFHEMEIZ19.2m/s, BA105 BT E 51t
21.2m/s T o7 BUANE, BIMEZRAFOME 3, 4 TIENW 2R.LE LTHL CIRRZDS, @l
HTREEL TV,

BUEE, #F18EE (Ma2) CHRES WA1) O66%ICHY L, H1BEOHRT T n KHOME
ETI326~43%, WA ELSm Ti24 ~19%Tholc, —H, BEETEE, £ 1HLTWBBILHS
L, MWHEETIZI8 ~20%DETH -7,

HHEIZA-THS, HEH, hhltmOownTnilBnTsh, BIEOEBICL I EEbR AR YY
DEVHHESINS, ThbL, WE3PLMH4 2T, F1HEETIZE TS EEDGIEAM
EaINf, T/, E2WELE (WAS) ICEHELT, #0E%OMS (B 6) TIIHEINOREAY
60% &% 5T iz, ELETIRBEAWE S N0 LT, REESE GHES) d#mRL w5,

%8B, WAOHEL Sm OBEEIZE LT, #&E7 THNFALALZDWE, WATEIHEOBAE
HICNEL, $IEBTICROREIALPEL CWALDHLEZOND,

PlokHio, B s 28 8 1 EFERE TICARE (AL, HRENL T UEHE O§iEH
LBHBELEFALOABRME TERELZEDEIZ V. Thbb, BEFICHEAOEEESEEAL L
D, BIWELSEHRBCT THSREBCHBKESINET 5013, $10EEABCKTORE A
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BHEM 5 -HEM

- MEBDOREROLR Thin canopy area  Closure canopy area

® Coastline on survey day in 1986 Dune—1 Dune—2 Dune—3
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Ho c
W2 —te__ -
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Distance from the coastline in Juty 1981 {(m)

Fig. 47. Hi#IIBITHEEE BEIESTE
Wind speed and salt spray at the front zone

BEElER S ET Em T,
Numerals indicate the survey points
@ #tl 5SmDEE (%) Wind speed (%) 1.5m above the ground
O HHEHOBAE (%) Wind speed (%) at the canopy-top
A E].5m OEEESR (%) Salt spray (%) 1.5m above the ground
A HEES O BGEIE S (%) Salt spray (%) at the canopy-top

2, L LHFEP LT KR BAERKIIZ > T s LB SN b (Fig. 48),

5 HHRAOEE

AETHE, OFBERTITOACKEE, KFOEEIC L > TEREILL T2 2 o N 5 HREE
FHALSEL-ODFNERLE L TE o 2, KMEKEHIZACEIIOVWTE~E, &b, BRA
RELIE, ABETHRNZAZBERIZI S TL/ALSNABEORBKTH S,

5.1 {(REOER

ARMENTE, GFBHFEFRRAKRE (BB, KE:7.5~10m, WEE . 300m, KEE : 160ha) Hi
THo70, WEFEH400m K S (19864F B, Fig. 49), AREREH» SILEERRER A~
THOMBERZIE, 3EICHITTERBEIN (Table 13), AKX IZ19834FE K DA I LI D o5k &
H, BUEOFHIZEE SN CRBVORTIEIRE N, BRIZISIFEE]IZ, CXIZ1985FEEH
AR S i, BB LA LIE, (ZITNNW—-SSE TH %,

HLUOKBELTREST L2060, EREOFIM (ES 1 1.6mm, 5 25em) A LHEM F2
D3 ~d4m, MMM 3m PHRALIE (FHE1.2m, RE1.5m, FEIS6 1m) AEXRINL
(Photo. 7 £8), Fig. SOXHFEMOBEE /R ¥, BHEMIE, KEIBVIZHESALL O BB EM
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- > BAF EOBEOREL. 5m ORKIES R
R S Salt spray above the ground without trees
g%
K3
© WAL OISO L SmO X
3 Wind speed above the ground without trees
Q
®g
£
=
RS MEE SR
- Salt deposit on the leaves of canopy top
ug
ﬁ%
3
MBS
£ | RAM Distributi .
& | Biown off zone/\ istribution of snow deposit
©
H J
(1§ HRIE FitME
= a5 Accumulated zone Normaily snow covered zone
- BOBE
E a éﬂi ™ e Sand movement
" gB own off zone Sand deposit zone
10
2 ,/W»%MMMWMHNM
"3

BEDSDOEK

Distance from the coastline (m)

Fig. 48. {#EBRIE O

Seacoast environment due to sea wind

: Edge-fence) &, Zhh HHMNAFA L L THERRIZFETICHE SRS D (BRHMBEM | Inner-
fence,F- 1 ~F-31) L2 oh b, HABRMOKERBII20m TH 5, BROBKEMR F-1) »5
FI1HETTOERIT, HEHEMOERE LM THo, A8, PR ORI LR
nh7z,

5.2 HREAOZE{

HEH T, BEOEPIZL - THADITEL CICHNBER OB HE L7 (Photo. 8 BH),
WETFN O REEZPOALNI LD THEA, 1985/86FEDEAMIIRELLLDEIFLVLIDTH
2o £, MBATUEEREORIFHE SN (Photo. 9FH), TN, ECXBLLHDOLD
i3, 1986EMEHOMEMDLTH 5,

5.2.1 HEBORY

KEBOKRZETIE, 1 XLYY 2 OWEBR, DT 5T HIFONMEDOERIMND L) iR
HEROLNTD, AL TDOEEENKIBICHKL L2OPBEEIRLOE, 1986FE0RENTHL, FEE
DA, LMW OBETEICE L ERERAE (Fig. 4988) T, BIMIZEALN 2D - T2,

BLESV CEERORISBESNDR, F-7T~F-8BTHE, HERIAI ¥ Y H 7T, HiE
OEEBMOEFIHEL kol F-8~F-9HTit, FEEOHAIE, HIT7DHIIO>VTLA
LN, ERBORAIE, HEABEMOEMR I TOBKICETAEL, #AIDHATRREL A
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B *x &
The Sea of Japan

T .
FrAU KRS, 5
e R AN

R S »‘r&-

Y ST
D e\
L

Fig. 49. RIREIC & 2R DK 5
Partition of the clear-cut area according to the time of cutting
A 11983, 1984
B 1984
C 11985

Table 13 kML DR B 2 B

Jurisdiction change of the cut area.

T L. ==
X PR R FrE®AH MARTAH
Partition Area Date of Date of the sale
(m?) Jurisdiction change of stumpage
A 176 117 1983, 11. 15 —*
B 111573*2 1985. 1. 23 1984. 7. 18
C 99 076 1985. 11. 21 1985. 5. 28

*1 I UAEEDOTHERL S,
Jurisdiction change with stumpage
* 2 BRHOBBBBROEEEE L
Containing the area of farm land shelterbelt behind.
Vi, BIERICBOWTEERORVPFEIILIEILDEDIE, F-9 X YWVAERMTHS, F-9 X Y NERT
2, HBFEMOLIZHEX 2n L ER TS, EEEOBAE, F-16E TEEFIETHIDH,
F-16 X W ABEAITRASH M L OBMRTEEIERS UL LLVERNTEE L2, 1 HOHED
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BRI o771, F-13~F-14ilh »1:
—BIZFTHA (19864ERE L),

F- 5.2.2 MWAOHE

HiRss A A s BADHHOME, 19865 OMEHIZ KM L
Edge-fence” |- inner-fence

Al o BIEK X BBAOHRE, HREMIZBFAEX

_f ptine H (B2 LIHTH2E) O, LT, MO

NICRGTEZD, MMEoHhio2wTiE, Fhi
TOAHMIZ, RELZERORVHKATLREL
TWBOT, RTIB<AFHRICRED TR,
WX, HRABBMF-5480—F BT
T ATHAR B A S P15 B OB R OB E T
DORFI20m THE L7, BEIZHL - T, HHBEAM
F-345 F-153 COKPBAMME —2D 70 5 b
ELTHo720 70y FOFFIE, BHOKNEHE
WOFEFEMHEH L. F-3 L0, RETH»
Lkig (A THolz-H45HOREDS B

406 m S—

200m e

o Tkm L7z5 plot 4 ~plot 7I22WT, PR EAME D
Sl B PIBS B E TAT 28 5 m OB RAEK % 5
Fig. 50. Byt ORCE o, BROYHRIKIE & BE L7, plot 3, plot 8,

Arrangement of fences

plot 133 &K% WMEMR L L7, plot 10~12iF,
EREFMBIHEEREOATHE L2, 2B, Table 141, BE DS %, Table 153 THOGT %
RLEbDTHDH, HEIHNEMIEHERLACHEL 2o T4, plot 845 plot IITHIFTidE i
Barm-Twva,

HABEMEIIC B VT, HREHEME B SIZE, 7, EBROKABEMS,SERE T, B
FHRARPEMT 2BaANAE ORI, TOZ & 2HEAT 572012, plot 83, ARPIFSEME & kiR &

CET B E L DI6D/NKE T LA (Fig. 51). KEHBMOIRE (Y =1) OKEBENL/4HTE
LB OETIZE - T b, Table 1613, plot 8 ICBITAINBOERY, SIFAKETICEIFEBAOS
HTRELELDTHL, WEEIHYETEY =1, Y=20/hKETH, 2:ACERRELLZ ST
bo B, KAEAMZEOKE, ZEANKREIATVALD, KRBEMRHEE (x=1, x=40/,

KE) OBMAEREILELE>TWE,

Fig. 52i3, plot 8 L [AAEI (x=1~4, Yy=1) & (x=1~4, ¥=2~4) {I5FT, plot
3~plot 13OHEXRLRLALIDTHS, BLHOWMFIZIHFESA ORI HEE, B e LTH#H-
720 plot 9 L W AEMCTEFBAROIEA0% MBI TV 5, £<IT, plot 10~plot 12DY =2 ~4 D
HEATRINEYAORT, FHEIELOREHEMOEZE n DHEBICKOhTWE, Y=10K
BT, plot 9ETIRELZ LD plot 5NIFTHE, 28, ZOIXRIFIATHH, BLOBE
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Table 14. KEHKZICBITAHEOSH (A%

Tree height along the cut area

B oe
Range of tree height
Pk FiG
c

m

Plot

13

100~300
300~500
500~700
700~900

12

16
28

19

21

48

20

16

P

Unknown

FEERHK
Total

14

14

44

24

28

59

28

raliv =1
Tree height (Min.)

BEEE
Tree height (Max.)

204

489

232

410

160

464

252

484

223

551

250

542

360

643

238

840

Table 15. i FEO5H  (FH)

Crown height along the cut area

T & B
Range of tree crown height
PLE K

{cm)

Plot

13

0~100
100—200
200300
300~400
400~500

10

30

19

12
14

19
34

11

10

A~ B
Unknown

FE AR
Total

14

14

44

24

28

59

28

24

BEEKTS
Crown height (Min.)
BEERTS
Crown height (Max.)

110

257

76

250

67

240

110

53

408

84

328

130

384

130

467
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FAREH R
Edge-fence ™~

/ / BT A
Inner-fence

F-9

fppE e b eed
Wind bank 0 0m

Fig. 51. RAE/DXEDOAE
Arrangement of quadrates (plot 8)

Table 16. W IZBIT L EEHEDHA (plot 8)

Trees damaged caused by snow pressure along the cut area (example of plot 8).

fep * 7 BifhE
Cut area Shelterbelt | Trunk broken (%)
y ' & %
1 2 3 4 Normal trees (%)
" 5 o0 ® O -
Seacoast O 60
1 40
o 000 O o
©00 © 0]1010) 47
2 o 27
' | ee 0000 00O O ©
3 ee o 01010 0000 27
© 0]010] ) 33
0]010]0)
o0 © © (01010
00O 22
N B4 56
Landward
girhE
Trunk broken (%) 8 63 8 10 34
HATEE
Normal trees (%) 0 6 54 62 36
@ Btk O BHhAk O EmhEAR (1 X327

Trunk broken tree Branch broken tree Normal tree (Each mark indicates a tree)
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plot y=1 y=2~4

L3 -

Tree number (%)

Fig. 52. 70 » FBi#ER

Distribution of damage ratio

#HR  hatched [ BITN trunk broken
B4 dotted ¥kt branch broken
F#  blank D 4f#87% L undamaged

ik, —EREHMLZb00LIlALNT,

Fig. 5313, #HEOBBIIOWTRLAZ LD TH S, BEliE, 1985/86% 4 M (1986) &, ZHLLAl,
FCFOBEEIIF T HEEVI DI, TTEHIMIHA TV AEHLY, 1985/86FELHIZS 5
N BETH D, plot 3, plot 4, plot 6 Tid, EEIC1IBCELIFIICITHEOBEES: A 545, F0fk
O7O » FOBARICELTIE, IHEOI H80% L EAT1985/86ELMOFIETH L, B, TNLHIO
FHEEDEIRZLDIIOVT L, FDHNOOBETLS, ZLALDLOFKRFEXERD L O L HH
X (A

Table 171f, BN BOSH LR L LOTH D, EFNEHB00cm B2 725 Did, plot 13TD
308cm 751 TH D, FOMOBITNIE, TXT300em LT THEREL TD,

RED L)z, HEICL > TEU KGR ) LERBHRRERL (F-3 ~F-15) OB KIZE, &
H#RORALE, TEICLHEEILNLSR - HOFHEI BB I N (Fig. 54). HARKOREAITF-3 ~
F-9icmLThY, BHEMES I EBELTHE RTEIEC 2L ICONBERIRT LTS, #Ii2
HEBORBAIE, BAHICHEEIILD,

B, WABRMF-30BROERTIE, 4.1.3 TRNALSI LREBRNCBERLLP 7O
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SERfRET e #3585
#a  1986FLIAY
986 mixed before 1986

Table 17. i@ D GH (KE)
Trunk broken height along the cut area

FHEE

Damaged tree number (%)

Fig. 53. #iEDKH

Distribution of the time of damage
FHERII 2EU EICh s TRE LI LERT
Slopes indicate overlapping

100

BT e B
Range of trunk broken
height
Mk ki

(cm)

Plot

13

0~100
100~200
200~300
300~400

13

EHEA (&)
Unbroken {trunk)

FEREH
Total

14

14

23

44

12

24

28

39

59

20

28

18

24

BEThE
Broken height (Min.)
EEiThe
Broken height (Max.)

160

279

110

266

40

265

234

58

229

150

282

50

286

130

308
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i FRPORS LR
X/Inner;f:ce Fro F-s
AT AN

T ¥ XA
iR A Snow damage zone
Edge-fence —
EREEXME

Sea wind damage zone

Y

(o] 100 m

Fig. 54. ZERFINEAROHEERERXH

Partition of zone according to the difference of the damage factor in edge trees

B - HOMERAE S, BERS L5 LAREVKES A LTS (Photo. 105H)

5.2.3 BRMOMIA

BB ORIADBE L, BEADIHHE L [, 19865 ORTHICKNE L7, BEIC L 2HRMOR
Wit FEREEBBED S LEE S S OERES (Fig. 49, 505 OMAPIEMTRE L7, I
BB & AERED b AR B C I 5 L2 o 72

Fig. 5514, ATBA & ORI D VLT, FIEL & 2 HAHRMOBIKE L7 L2 b0 Th b,
HAIRBO S SRR L% L oS S Th A, R0 6O TRAILS ~ 5 K4 (1980~
L0cm) HEBTEAEE D5 <% o T\ B BB OB ATLBICA L, THBIL LA 2o 720 AL
WOWHEORE 3L Tho 71205, BREZAITOLO (7)) b, mR#EH 5 I L OEGHIIY
REA A7 b0 (bXN) Lo IR L ATLEORIRE, M F-2 55 P-10% Tilis
LCt U, MBS A AR BEBA X ) By F-115 0 PIBEMIC I, BISMOY LT 4RERBTEME X b 5L
F-I4% BV ThHEREELTWEV, $72, Y & F-14PATE, FIST-RELLZTITH S,
IO EIionTit, HEFRMOKABIIER SN ASEOB S EOMETRE (5.3) TiHx
b

5.3 HEROSARK

KT, BB L o T U7 OB R 5 TR~ by £ L, B ERETHE 210k o
CHA OREWTABAT 5 2 EAERSNBA, £0) b CCREOBE, BANBEC S5
BIEGITET A B, FIE T & REORD CBAOIHH, BEBORIE L5 L LS
nNahHLTHbE,

5.3.1 RBAMEL B BEERUED

W LB e, HARBR AR B 1248, FRB A & 7 o 2 DR AT S IR L7, & OARRRED
N ORE DR AT, W TR OTE, RABROBIRY 7 5 Ui, MEDED I, T
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Fig. 55. MPIBEEM DBARE S

Distribution of the damaged panels of inner-fences

B painted : HER torn off B blank :%$E7% L undamaged
B dotted © EAHH bent DP RS EMO LR Tops of the edge-fences

WIZIZEROTH (Photo. 11BMH) LEFLIIGIFTELRBIENTET,

EROBELIET L0, REFOHAETLEM L 72 (198645 2 A14H, Fig. 56), Line- 1 i, #
P BA B & ARPIBS EAMRF- 8 & F- 9 ORI TRET R EAMICEALAKR TH S (Fig. S08H),
WHEBFRMONMITILIE 6 ~ Tm OBEBAFDH Y, Zhrbkid, FHLEABTERI VK An KL
STV, EARTOME FORBEER2cm THo 720, WELDVBHOES TEHRIE TV LH
Fbdol,. BEEOHEERFESem i, F—FL-1OSSIZHLBL, V- FL- LBt hidEER
SHICABREh, MEERP L EEZ 005D, HREDIEMOKMNERIZIE, HEEEEM & ZIZRE L
ERXOERAER IR T W, KB EMA S520~30m HARIIZA S L, BEFRIZH120cm T-EL %
720

Line- 2 iZ, B EM & 12 KPIBFEM F-28 & F-200 M TR ET KA EMICFET 2R TH 5
(Fig. 50%H), WABOEEEIZ2VTid Line- 1 LEIMTH 275, Line-1 ER7% Y, Line- 2 Tidi
RASTHE BRI Y 725 vz oi, KRBEMORBABEICKRL IREOL VKM I H .
ZFLT, HEFEROKEHITARRIIH 5220m S TREFRIZEFE L, 230m B TIHRIHANT
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HRRRL LR
Edge-fence
300, ¢
+ ‘ . Lz S
200} i .  Shelterbelt
L Cut area ‘.,
g 100 1 - . * svee o
£ i . . Line 1
E& é_ ol —_ i 1 N -
WS 300, s
=3 -
7] 2004 . -
100} e . v . .
[ L ) | Line 2
200 100 0 50
HESE R D S DIERE
Distance from the edge-fences (m)
Fig. 56. Mg EMELDOBE DA (19864 2 H14H)
Snow deposit around the edge-fences (Feb. 14, 1986)
Line—1 ! at F-8~F-9
Line~2 I at F-28~F-29 (See Fig. 50)
Wiz,

FEOEBE, B EMAHT HRRICEBM %L LD TH D, Fig. 571, HEHEMETEORE R
20T, BTEHWZHE CUTRTHE D BIAD & BRI 28k (VTS © R &
THRELZLOTHS (1987F 2 A19HME) . B, BBHBOF-7 & F-80MIC, BIfIIC>»
THRMMEEEDPLOBEBEAIITE LB ICEEL L, KROBZRIIVTALH100cm TI1I1T%
Lwd, BTHBRTEHABHEROBERICEREIEE SN T WAy, 28, Fig. 570+ BB & C
DT, FEROBZERRTL7:0, HEFELIEBIILIABHEORY LAV ME bAT WAL, BTH
BOKEBAOBZROE(E, BEOMMNOBETH ), BEHIMA SR BTV S & o T
%o

RIS 2GRS, BPHSORBIFELSRITBRINL S L3, BEROBEEL: LT
HAEESNTEN, £72, ZOBRIE > THRRHIIRITA L EOBENE L L2 LiZo0n T, BB
(BT IHK) TORE L LH DL, ZOHEIR, HBESS10~50m ORLEIE EATE S LT

o FEIOHEZ, WEEM S OHRBIIAIT TR SN, Thbh, HECHTIE, B
CAHBRBICHEEARET 50 0@ HFEI0n EEEL20IZd L, SEOBITIE, HEHEMI 2010
MPICHET LB FR: I LG B 2L, WEOLE, KEBTORES X OLEIIE
NTVRWLORELLDTHEE W,

Fig. 583, #H&EPEMOMKAE 5 m, HKAKEM (F-7) OPEMHSOcm 2B AE 707740
(19874£ 2 H19H) T& 5 (Photo. 128H), WHBKIZEAL TV DHFBE SN, BIEIZL (HFS
ARBHFE L H>TVDON, 2AEHICAR EREAIZRBAF LA 727 0ThH b, FEBI123cm »
L0, HABEMCARRIIL Y - B EBOERTAVBFIIHNST L0 ThH L, TREOEY
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Fig. 57. E LW (@) & B THiZ () TORTHA OLE (19874 2 A19H)
Comparison of snow depth between windward edge (@) and leeward one (&) (Feb. 19, 1987)

400, HOBRALL-W

Sand mixed layers
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Fig. 58. FRIMIZBITHEEME
Snow profile at a snow dune (Feb. 19, 1987)
%R Air temperature : —5.3°C
+ BB New snow @ £5»HE  Granular snow
O LEHF Compact snow -k Ice

E B0, 35g/cm® T, FRA50m A 0. 26~0.27g/cm® (FEE - 98~100cm) £ W @& <, FRE
BHITRBESEVWHEITTRA(EELE Y, JOILIo0T, SOHBEKOH Tk, A
WD, 144~0.288g/cm®iZ3t L, FRE0.426g/em® L WE XN TV 5 GHE | BB EMAKICZ ST
H19884E 3 H23H OMECIE, MO0, 14~0.22¢/cm’®, HEEO.31~0.36g/ecm’> TH »72) 6
WEmIoB 25T, WKL HMAEMICBE S/ (Photo. 13, M4BM), ARPIBEM O
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B, MR- TERKICESHIEEL, ML) 2FE0BIE U7z, TOBEIE, BiEmM
DEBEHEREEBREIPINUTOREIHETH -2, 207280, Hif (5.2) THEXLLI %
F-11% 6 WEEE O, HEEMREL ) BUARBER CIRBEEINIILALE L bt EALND,
12, WEHEM L D EVHKEBEMO, TROTIIA ST, BEORBEL DD o200 15
BRENE LIt £2005, 2B, HRFIIRETLEEZONBHANDESTIE, & IZBA
& DR BIBE s,

ERWHEHICHBIBE S LT, KEABKRBEISIR, FLRBICBOEP LA L, Fig. 59
X, ARERHEM CEAICHAANER LR EOSHBOMBEL A LI 0O THD, 19864128 2
BICRE L RNERC, MERHERL TV BOETTRLTHS, REBEHE, 1#K#H72H5~10
PEWHE L, ERPER SIS T, BEIEL, REFHOMINSEL % -7z, RWOMEIL
W, 19874 4 A10RIZAT o 7245, BUVERTITId 5 A19HIZ R » 72,

1R EARADEMRF-1 OBOEEL, F-1 & F-20MORKICEVTh, kro%n b2
FHBBEREALTEY, kMM EBERLTIDOBEIR SN TV, F-1HEEOUKTHRVT, #
HORBTIHREMA S LEORBICALR, PLVHBTORPRRIFESIILTlem 3H o7, #
H~10m M EAZ &, HBEIRBIZEL LT Ilom 0@y, 28, ETHKE BIMME) 8w
Th, BRPOOHEENF-5~F-6 ICHETLHMEICRPAFLRE L2, THOEMZRIBNT
b, HEREIE AR TEREE) OMHNIOm MEA72im E Db adh o7,

3] k3
Wind bank
. o
% 5004—
L
Nm 'S q 30
L 400}
; o
= 300} E
8 {20 £
g E
LI 2001 °* . 2
c L4 g
L] 3 . " o ° 110 L %
E’ . ° ﬂ (%]
k- 0 g oy :. A, ada : a " : . 0o
2 ) 10 20 30 40 50 60 70

HARBHE & 5 BN DRERE

Distance from the edge-fences (m)

Fig. 59. #EFHMFIZ BT 5B EM AN OHER &
Sand deposit inside the edge-fence during snow cover season
WAL ORIE  Placement : Dec. 2, 1986
{BIYX  Collection : Apr. 10~May 19, 1987
(O ! Dune-1~F-1 AF-5~F-6 W :F-14~F-15
@® F-1~F-2 A IF-9~F-10
* I EBESREBEROEEYBAYS

beyond the height of the sand sampling container
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Fig. 6013, @25 OHR L Fig. SO9TRLAZARTOREHBROBBELERLAZLDOTHEL, &
7z, Fig. 601248, AL LA B THEWEMOKLREMBE (1987424 A 7 A, Photo. 1588) & kKN
il (19874 4 A10H) ORE LOWDE S 2 5bHbETURLTH b, HAMIZOWTIE, KA OE
HEERMFAEFRIn OBATHE L. EORGESHCLLMETIE, REEHFLT L ERED
B CHE LML VA, BRELOWETE, HENEOLVWERMLEAL, 2771, HERICEEEL
DWEKGFEEATEY), EOHBEINEDICHESIA TS, BB, NEEELLR O2HEN
Hhbhd, ZhiZiR, SORKETHZEEIOBALI L, NEMIEISEREROR L 8)I4H)
HREANCHTFORTOXIBICALZIEFEZ LN S,

TH, BEBBIIBIANBOERENI0~20em (ZELLHKAHEMF-30EMTIE, 6 B TH
(19874) 2BV TLHBOTIZ5cm ILORTBHABE S N7 (Photo. 168M) (W2 | 1988 DM
ERFIZERE LOBOE S1460cm 282 72),

Dok yis, REICI288E LT, REN, fIRBLBRCTHRFRLZIEIE-RICERL TS
A%, KB%, ATRIMEEARICHKERICERSINEFLICILeHITHIEATES (Fig. 61), $72,
WELLOBIREARLER L LTRXSHARRPEL, T LEBKREHBICEF LA, 28, WER
PEBTALIEHICR, KFEMA L SEEASCEX S, BEEBOEBNAF - LHEBRELTE L LER
bEBINT,

5.3.2 {ERBKBRIIBILIEEESE

KHEIZE > THAUZHBOBANBRIZZ S SN IEALBFERTELIEEL L THEEBT 2012,
HRAROEERSBLWEL 72, EOWEUL, WHABEMF-1 ~F-15F TOLZKAEMRE Iz VT
BEDOBOCEHEEND AT TINOERLA (1987 1 A29A, 2H9A), BED/2H, Line-A D
splS0ICB VT H R U BRI L7z, Fig. 6213, ZORKEYRLAZLOTH S, WMlE R E L, BH
BEBEEFEIFZVEVI I LELL, GLAKRAFIEILEEL, F-9LE (MEM) TZofmitEms
5> TWh, ORI, FIRLAZ (4.2.3) KAOSA TRV Line-A 2BV, BE»HBR
PELHEROFERTENWP LI L LABHTHS (Fig. 63). ITDEVIE, BREESAS, K
FHENIEHERTHEShERL LS IIELT 201 L, KBTS TINRITEIIELALE
ERBEOMEIETAILERL TV,

B, 1987 1 BOHOEEETEV ZAIHERBLTELC R > T30, | AZHOBRE (7
FORBAKE  5mm) DEBEEZ LGNS, 72, Line-A D spl50ii B AEEE, 54.5%X10mg/cm?
(1 A23H), 73.6X107%mg/cm? (2 A9 H) LHBLTERHEADEAIKL o TVLEDIR, BREH
LOBEHAHEMOLEOIIN, KAMGTEVIIHERPER SO, SEHOELERL
Line-A Qi L HOTEHPRLD, FOKER, BENTFORESBUIEVFEL O EEZLNLS,

5.3.3 {REMMHBIIEITLERELERIESE

B IC BT, BGE S LIS % W% L 72, Table 1813, {RBAHMGZIC BT 5 ELE, BARE
SEYMELALED, BAELORES (Ml Sn) BT L2EOBETHL, XEDIIBITE60
SRS, 10.4~12.8m/sTH o7z, R L LAMERBOBREIZOWT, 1057HFEHEET
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Fig. 60. #igby MoV DR
Sand deposit along the edge-fence

@ AKWBEMO 1 m B8 (19874 4 H10H)
on the snow layer 1 m in front of the inner-fence on Apr. 10, 1987
. O : AP EM 1 m B (198748 4 A10H)
on the snow layer 1 m in back of the inner-fence on Apr. 10, 1987
A HREEMROL.3m M (198744 A7 1)
on the snow layer 1.3 m outside the edge-fence on Apr. 7, 1987
W FRARE R ORI E L R A SR (1987TERER)
in the sand sampling container inside the edge-fence after the thaw in 1987
* I REABOFRYBATHAIE, EOLoBOES E#ELS
Height of sand deposit measured on the grass when the height

of sand deposit was more than the height of the container

BR
Wind
HeBAHi 1%
%_ before the cutting / after the cutting
@
]

¥E B¢ Distance

N F
™ % ‘ﬁ&? , orest ione.
Cut area i

7%,

-2 4 HERE FiHamEis
Blown off zone Accumulated Normally snow
zone covered zone

Fig. 61. #RHHRRIC & 2 A &S O B (1RKX)

Appearance of blown off zone and accumulated zone of snow cover due to the clear cutting

i, 1.5~2.5m/s, S5O BFHEAETIE, 1.7~2.9m/sOEBHBALNZ, 1 AITHMED b D75
05, MR BEM I L CHER 2SIV BRTH L, OO, KEABE»LKW-BETH
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Fig. 62, HE#MRBHV-OFEESE

Salt deposit on the canopy-top leaves along the edge of the cut area

A :jan 29, 1987 {sp 150 on Line—A : 54.5X 10 ®mg/cm?)

@ : Feb. 9, 1987 (sp 150 on Line—A : 73.6 X 10 mg/em?)

(=]
=]

3
Seawind
_— 1RER I O SRR
Edge trees of cut area

=< Pk

Inside trees of forest

~~
S~

f£:3-05% §
Salt deposit
/
/

HBE DS OIEM
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Fig. 63. MHIAMAFEE S EOLE HAX)

Comparison of salt deposit on the leaves of canopy top (Model)

%o

Fig. 6413, &M inBHEEESITHT AMMETRLZODTH L, 2720, 1985824 HD
BlE OB, FEEZILELOBRTHERE LICRNSBIHETCE Lo, KlHIIBITLH
M, H1BRICBITLHNEL 3 A18A, 115 A0 2O B AHEOTY (90%) &
L, BEL Tk, HEMREXEORE L, L0 5m TRE L.

1 AI7TAEE OWEE, W LEER, WRBEMIIZELTwb. £oMT, REMTOREIE
WHEDHHESN TWEEEZOND, 2720, ZotE, BEAMF-1LLOKARMOREIZES T L EER
312%ThHH, HWEHFEMICBITHEHEL28% DFETUT THL, I hid, RFAMEITEHREIBHIZER
BT L e, HBEMOBTIIHRGE S 2V Ehs, MBI EBORIIBIHFLCE -T2z EE
Aohd, ft-T, EEICHRRANCHLUECHEL TWRiE, 1 AI7TE OEEHREIZ BT 2 8EE
LS HEHRErBELONEEZLNE,
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Table 18. J%E I O BIRE OB E

Condition of the measurements.

BUEDFIPH Range of wind speed

3 B B 3 S GRS e ) (105 H*F3) (5 5 [EF)
Date Wind Average of (Ave. in 10 min.) (Ave. in 5 min.)

direction wind speed (time) Min., Max. Min. Max.
m/s (min.) (m/s)  (m/s) (m/s)  (m/s)

1985, 1.17 N—~NNE 12.8 (60) 11.6~13.8 11.4~14.3

2. 4* WSW~NW 11.6 (60) 10.5~13.0 10.3~13.2

3.18 NW 12.6 (60) 11.8~13.3 11.6~13.3

11. 5 | WNW~NW 10.4 (60) 9.5~11.8 9.3~11.8

R Rl 5m
¥ I EIBREEISm

1.5 m above the ground at the base point of coastline
1.5 m above the ground at Dune— 1

METESE
Top of dune N
P B e P
o Fence work zone
. 100p— e . T .
R \:& \\\ .
- ot T o=t
] \\\\o\/ o
a \ —
o N, HELERELBA
" § SO .~ Speed of sea wind crossing
[ “~<._  the inside forest
b % S .
& g ‘‘‘‘‘ .
1] N . N
0 100 200 300 400
BERE T B
P Fence work zone
100 T T T T T T
;; |
~ L .
§ 6&.
3 A
= @ sol \\\‘/ |
,!, o o>
o \_'\O °
23
w3
¢
0 . N .
0 100 200 300 400
BEH,SDIER
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Fig. 64, fREIMMERIZE T D EE O - BoES 2

Distribution of sea wind speed and salt spray along the edge—fence

B :Jan. 17, 1985
@ : May. 18, 1985

O :Feb. 4, 1985
A Nov. 5, 1985
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BmR
Seawind
————-
REE R
Edge of cut area
) 3 é \\\ A
o T ' No Inside of the forest
z S /
P A S DR
Front edge Distance from the coastline

Fig 65. fREAMARSXIZE T AEE (H1E3.5m, #EXK)
Comparison of wind speed 3.5m above the ground between the
edge of the cut area and the inside of the forest (Model).

KA 5721 A7 QBN AT, KBEABE A SR 24D 3 IR T 5 0 BE LAV,
BIMEE (M E1.5m) TREEADIOBEEIZEA L, SOIZHKBHEMOR D BHTIL80% A%
CETHA LD, TRURONENTRLT LRI LTEL T, BEEEND5~85% DB EAH
EERI,

DEDZ 26, #ES 5m (M1L0.5m) OEGEICIOWT, KEOBE® AN ITREIT Fig. 650 &
INHhb, Thabh, KA, KFEERELZALHET AL E, AEIICMEMEASHTHIZ
BELVEC AL LD, FiBPONBEAPTTOREIIRBIILKT TS, FRICEEBRL CRER
&, HRSHBELLOUCRBILOE#ICL ZAEOERIILEALR R,

BEIEBOBES, 19854 2 A4 HORFEICDWTIX, BUREFIH, $I1BECBTAHEMEL 3
A18H, 11AS B2 MOBEIIBTHHMEDFY (67.5%) &L, FULAUIIHSIT2HMEIEBREL
TRz, BRETEE, BRELISETEIEL, FIWELTEREEIDS~T0% I8 L7,
FOHRLEHEMAAONHDY, FB1HEHKTI00m TLL%BREDMEE % > TV 5,

%12 Fig. 45, Fig. AT TR EHHROEE, AEETEIIHL T, KHEPL2WHEGOM L1 5Sm & #3HF
HHHBEOWEBICOVTR LA, Table 1913, O SORPBHEIHET W CERE, BXEFEIC
Lo THBABEOKBOHBBERE IR B LD THED, ZO Table 19T, WiRZELTHEI1HE
DEEPSE2HBETITrHRELL, A—HHBTHIEBUETL L WV72OBRETIIR VD, SRS
%100+ 2 MM ETTRT &, BHEOBBMEAZI~61, REAMAKRES65~86, BRXIESDEORIBEA
11~20, fkBIERMHBZMEA36~53L 20, KEZROKBHIER, A LIcEBRIZEIE VL LY
RLTWwD,

6 HEOHRE

6.1 HEOHME
RE T, HFEOREEIRLZICHTH, BAROEI NV ELTHTEFME T A2 LERA D, £h
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Table 19. A8 & tRpA AR O RSO LK

Comparison of seawind environment between front edges and the edge of the cut area.

W H R EEE B % B oM K &
Date Base point at Front edge The edge of the cut area
th tli —
cCoBSINC T b1.5m | HYSEES BB E0.5m (31E3.5m)
#t1.5m
1.5 m above Canopy 0.5 m above the fence
1.5mabove | d |t (3.5 m above th a)
the ground e groun op .5 m above the groun
F—6 F—9
Mg | RN 20m | M| N 20m
Edge | 20 m inside | Edge | 20 m inside
the forest the forest
}il‘ ]‘z 0, 0, 0, 0,
Wind speed (m/s) (%) (%) (%) (%) (%) (%) (%)
1984. 9.26 7.4 100 39~61
1984. 9.27 15.2 100 42~59
1984.10. 4 9.4 100 46~56
1985. 3.18 12.6 100 69 50 65 28
1985.11. 5 10.4 100 86 31 84 10
1986.11.14 19.2 100 39~45
méﬁ% 2, ) o, 0 o, o )
Salt spray (g/m”nr) (%) (%) (%) (%) (%) (%) (%)
1984.10. 4 | _3°% 100 11~18
1985. 3.18 0.54 100 45 25 36 11
1985.11. 5 0.51 100 49 13 53 7
1986.11.14 3.42 100 13~20

2, BIE I CRBNBEROERCEBEROKBRBIZE LR, RO LERETLIALTH
3, $hibb, HAOBMKOEENTHLOIBANFERNE LTHFLEL T E06THb,

Bl 22, WEBOBEEESBVHEZERL T L) BEEICHIE S TEHORE L RETLIE,
WS CREELHEIELTVH0ICH L, FEBICANREZOHENSET LTV, T2bs, KEM
ELHIIHBEREFFBEIN T EHETICENTY, BRARIHASBRIZES Sh2ESFBMS
NTwaZ EPEESNT,

7, KEOFEL TV ABOEAREIIDWT, R L RXIESE L HFIIHRT LI BRIk
THETLHE, BIHEOTHROKRTFIEBHLMVE L 2OERFAEMN L IREEOEBRIZSSLINT
Wit, FLTC, ZR0 L EEL TRBEBAGICRITONEME G E3.5m) NRIZSIH3INS
BHRBLWEELLN, 3612, BEESELHEL T, KED OB ARG OMEE O I
BLENLESE, AEAMIIBVWTABM ST 27,
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DEoz bas, HRummemEML LE L5, HEESABRIZILIRGESOER, BED
LOBMY L FOMICHEETABROETNIZLE T ERTWEEELZLNE, THETHRA
HEIE, EZENOBEMARLLEOBEMASH R L SR, FHODEEVEERE LTRIIN T 5K
HELSHTULI iR EVFMSNLr -1, BHREHEFBVIZL 26T, BIOM
FEIII AL XL XS NAEAVBRAM SR TnwAZ Eds, BIRSESE LIBEOEARERE, #HAko
BHRIZEFOCAIEIC L DERY BEWL LToOBX L0 b, Wl ERmHE GHEEE™ - #l
BE™Y . aerodynamic roughness™) #WMsEr@ELLTELABRE,

BEE L TOBKREME I, BERKBIEG LZRADTERIDPHRDD20I, THIAVWHETK
FPLRMEFLEELETL, 2O EEHII, BEHEVEEMHPS L) BRAHEDTOHF~ L KRN
BETHLE, KEOMNLAE LOBRKEIEST A I TIIRERE Rigs o O +F457
CEERERT A, ThbL, WEREIIL S, CEBERSKRTOBRRMMEIZES LEEFREZ2L0
12, B0 XS LHEBOBEBRIIELINEERGOENTELTVLEERLRD, B, ZOWMEIKE
ORI B YRR A MEE, WHEALLEZBRRIBLTESZLOT, HFIIO-T
BT LbHTRELAZVIVEEDRTO LS, HFErROTNICEREROEE 25 2 2EMLILA
DNELTESLZABILICE T, MFEDHEILLADLBMELELIONS,

—%, WREROERIZBBEFHHASE, 2ABEAEDH LR -7 (Fig. 66)e ZLT, HLIZAELL
Makid, EREESOMICHE, B LoBEYrEh R, ) $EBLLD, RBRRICRIARED
WA OMICHEINPHIT WA E L, Tabh, BACEIVEETHIETSILI2E-T, HLOH
AROEEFWELFLEIBL TR EEILNS,

L34 OBAOEBIIMTAHFEOFMTH L2, MFICHBESIIBORANHLEREH
T, BIUBIARDET 9, &G  EEREICHTLHEMKE LTEHESINE, 205, K, B8

30| BN EH
Clear culting Damage of Lrees
| #® % BHORMA —— BRENOK —— AR
Cut area Increase of Increase of Wind erosion
wind speed carrying power I
A L HGEDOMY —— WESIDRD — [Bp - HEK
Shelterbelt Edge Decrease of Decrease of Accumulation, Deposit
wind speed carrying power RYOKP  — B O3S - W
WEORIL Sand collision
Delormation Covering
T of sand dune
BRAFH REORS — w4 - 58 - A%
+| Remained i) 21 Snow adhesion, i Lol 274
shelter beit Formation of Covering Physical
snow dune | damage
BURIEST D — AT ROMM AL BOEE
Hp Increase of of salt Physiolosical
Accumulation deposit damage
of salt spray

Fig. 66. MFEHEKRIBARICGTZ 2%

Damage of trees caused by clear cutting of seacoast shelterbelt
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LTEAT - WEHETAILE0 D, MECTHERE IR THPRSTRIIN L TRE - REO®KHE
ERSBVWIEIZE > TElE NG,

MR RE S, BB RS R L TR~ %, SHbh B T S AT v 25 OB RS
i3, RHEEAHICREBR T O ABELLTELZAOLRTEY, F--BWLREHRIFHZFZOLOTH
Bo L L%As, BHBEAEREMTHL LA, 20T TEERTAEMIIE > TRES L VI
BREOHB L MG T AR TRESRIZEN OGSV, THIZH LT, BEKCXE S #bEEE L
TR0 E A, FLT, A RBETA L) ICEES ATV AHEMAOESE, #/ g Tianl
FORNAIBOMEL T CERMEEILL TV B LT A2 LT E 5, MK, EBEKOREN
i3, WESRIPNLHEIREINA LB LESME I N THRTAXKIETH A,

PEDLI I, REDHEETAHIIHPRELEETHAIEIILD, ATORENLTITEEHLEY
HHOTREILO L%, XN LERROBEL LCHFMTE 2, Sl VWA, BRI TOR
WIZHERZEA T LY, BHAEE SN IOREAFREST, BEHBMTRFLBRIIZEL2VE)ICE
S 7cH G, EAROBHRIIBRETNRBEKROMEEIRBESIA-Z EIIL 5,

6.2 BEMSLIEN

RRCERFORLEERBLLHICH DT OMBRLETIIOWTERT L, HBEKOBKIE, $EL
HEARBOH0, BIBRT LT BTN EHBIRZAE AN OATEL Twb, fEoT, #EEK
DHFEEZLE, BHIAOHSHLHENBTIONLVET D20, #AOHED S IIHE»SOH
7, ABHMICEER, 50, RACHETLIEHREVIMEFTTARIIE S,

6.2.1 HEHOEK

WERTIR) BHOBSE, ~HROAMKOBALLLER L, — I, FHIIRBIOEL WKLY
STEOWHERMETTHIE, $abbARORADY EE3NBHT BEKIZEERPIGELTY
BLVIBENSTHELLRVLLTH L, 2846, &ML F—#II, [HAIEERMEESIZH
LY BIREISE L] " %2098, BERKORKIIE > TAMOEERZFE I OB TEL AL T
Hb, BEROBME, BiX - BRRETHL, - T, BEKRIBITHEFEMOBMEE, BFIIH
STHENRBEL TV EHE  BERENBRELESLETLIIL2BML L0 L2 Y
bbb, BERCBTLEFOHNERT LR T LI L, iSThE, EHEE242WEKET (&
WM 2060, L) BEMICHEERLAHETHL, T L, KEAETEMETIBIIBY
LEHFONGEE, HEMIZIRTHL,

Fh, MHEXOBELAMKLBREATIIRZZ, BRIEOKE - HWETE, WHEoHEEEL LTIk
BOGFHESYERL, FHEBHBORE - BALTERTLIIENE, LALLYS, BEKOBHIC
BUTHEREAR MM THEEIS D T E 5, BREOEE, B LT 5 ~10EUMICHIERE
ZRABREIRELTVAMKRERDLNETHL. MBOFLGZZNUMNOMETHL, ZOEXH
i, REKBEZBI AR LR TLL00BBBOEL Y ILHETLLOTHL, MEDE
i, KHORELBNETLREIDIHD, $abh, FEBHREARDPASNIINIEINE D, B
BEILL - THETLZPOEVIILEDTH S,
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@  Hi AR~ DA A

EBEOHEFHOEFMBEIZO VT, ChITIILERIAEERERBLE L THEESA T
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DEEZE, FAERNOERKRBEEAL LTLELAETIEATE, AEAT L KAEBEROKTEA~
O L72HD—DOFBE L THEMITAZLFTESL, METHIE, YWOEEARIC L 2HEMKIZH,
ZOTLLBEREROBRKEEL 20T, BRAERIIBVT, FHEI-EOBMBENOTIIEDT
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@ #EOLE - HEDOHER
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THLITILEBELETLD, RERHETHINE, BRI HIEEREL-BES Y LEL
Th, TOANOHEDE, BEKEEROBEL 2 RKREBERIIB VT, L3 L bHTHREOKE H
TETVHEDITREV, ML, HWEDE(HEBTHAHHELTH S,

Fig. 67Tix, 3.2 Tili-x7:, ANERAKRON L TOHBBITRKERR LK 7O 5 MIDWT, #i#
EICHE Y, BB ZOBBUTORARERE LR, BB LTWIRIIOWTIE, EBLH
TREER, 72720, plot 12I2200 T, 2OMOKIbEHEEH/THELR L7, plot 1 ~plot 8
OB BEHIIE, KEREBEL - Twh, BEOKRF L LE4ADIARETREEHR T 28F 2 HiE
Fholtb® HREEEA), BHERLTLIEBETEILVAHEISELTVE60 (EREREAR),
FOMCEGTHE, KBERAREFOROE G 0% 2BATEYN, ERERRIARLTHEOLNEITE
OHE% B D,

plot 120 A, DT T » b ERNLEERBRHLHBEZRLTVIY, KEREEOSHLHE
1342%, EHTEREETEODLE64%104% 0D, RROKERELDIREFTRAROLED 5H &4 %
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Vi, ZOZ LI, FAREILOEEHLUNETFOE 10
BT bREER (, KEBRERIIT%, EREERE
2EBBEOI%E LD, Thbb, F—DOEEHLK
EOBRHHLNDHE, BOBOIKELEHSH DL
HERERRS L LY, PTREMET ABEIEE A
Ehv, BETHRE, R—HEEIS0HIZL T, #&
BEEHILLIFE Lo Tk,

BED L2, BHERKTIE, REBOEL LS
PRMBIEAE S NTE LT, HEREHEI%kbhr

Btr, WEOEBU LB & OF 7 A HF £ 174 0 50 100
ThiE R oL WIREBIZH B, ZICRAEEBERIIE Percentage of accfn*::tzigtree number (%)
VT b, BIZSkHEERET D EFTIRR L, K

BRED DOl L LT EREAOEEN ¥ 20 ngﬁg@fﬁﬁﬁiﬁhw

LIENWTED, BEu@E 70y bERT (3.2, Fig 2088)

. Numerals indicate survey plots (ref. Fig. 20)
6.3 HWHTREN AR BB 3m B b

Bifi CRAREBERICB T O EHIEMATEEL T Trees above 1.3m in height were measured
LT, SRR R R e o SRERRRER DL iR e
ZAHLEHEE DOV, LA L, #EEKIFED  from the same stumps
%o BB LT OLBRAEN TG, Wi O REEREAG
B BEREROE, BRI -KEF2HER3Es
oolzix, ek, tARANLGHBRECOFETHBLTE, LAL, ThITRNTEALLHZ, HE
MCTRESNLFETH- TDH, HBAREZ, BECEDISMLEOBBED L) FOET, HAEHKEITEIZ
AT LVCERBICS S Shb, T, HEAMOMEERIC, SEELARRY L2 TH
by FZT, MBAREZRFETHLZTTII AL, EENIIH2HRFELEIRTERIVLEL LS, T4
by, RELKATLIHEOH - 2HBHREEOERIT, MBLELILEM%E, 00 LOoBEHFEEH:
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FLT, BRFEIR, FHROATREOE(YO#ETLILOIIEETH S, MEFHOEKIL, &
FEOBRFENORBAERIIEDLLITON, RERLZLZVEIICTEIETHS, REHLDE
BABIIONEVIBAE, REBTHWL, DT VORBBERTHIEEELD, DF ),
REAEOREE, MEFEBIHEITRILL, KHFERLEOTELRTREL 6BV,

B, HLIBEKEIERINTRIE, BEXROBHFLEZ L8, EHORE - WU EERICHE
LT L KERRC, HRBERL Db, BERECHLRESHEL 4210 2 L 3£
FRLTwh, fiziE, BRERKTIE, »BERTIRE N CERTERA»LOBETHASCS
B LOBLARMIERTAMBARET L LI 27217790 34 suow v KEICHES R

Ll

Tree height (m)
[3,]
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éi’L’Cb‘Zg“”mo
LFOZEASEIEHOBETEY EFVMICRTEUTOL )RS (Fig. 68), KEFERLD I

(3]
— B L SRS B 5
Temporary waste 2
of sand and snow. i W T R
ERIE T it ] * 2 B

Buffer zone Zone for reqgeneration and reformation

l{ﬁﬁ lv i “f} D P" EW

el
TN

iy 7 R Witk (FHH+HRZH)
bL 1] Road Shelterbet composed of former regeneration
2 Warf and reformation zone plus reserved zone
BARZEM Bi{RePm
Development zone Environment modification zone

Fig. 68. MFHBEAROFNE (EBERROH)
Procedure of developing shelterbelt for new purpose

1D HFORS (RRETED S RIEN)

Deviding the shelterbelt into development plan zone and reserved zone
2 BREOHSBENSHEIIER L LOUEHT L L URETS

R TERORBETN L B0 2 R A & DR L L THRL,

FOHRN HERT A

Clearing the front of reserved zone to regenerate for reformation and

clearing the development zone with remaining buffer zone for protecting

the zone for regeneration and reformation behind it from temporary waste
3 IHRBIH, EHEETEDD

Progressing the construction work and reformation
4 | EIRRHRE SR L BT, BT ORELSDS

Developing the buffer zone after the completion of the reformation
5 BROET L BERSEHORE

Completion of the development and the environment modification zone
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A Study on the conservation
of seacoast shelterbelts in relation
to development areas

Tomoki SAKAMOTO'

Summary

1 The author has considered the technological possibilities of managing a seacoast shelterbelt when
its land development has reached a high level. Clear—cutting which was done at a seacoast shelterbelt
was studied as an experimental work for changing environmental conditions. The purpose of the
experimental work in this study is to make clear whether the situation of the spread of seacoast shelterbelts
mollify the seawind environment, or not. Changes in environment and trees which had occurred after the
clear —cutting at the shelterbelt were compared with the normal conditions of environment and
trees. From the results of the above, the author re—evaluated the seacoast shelterbelt and considered the
ways of keeping the shelterbelt in a good condition.

I Forest conditions were surveyed because they seem to indicate the environmental effects on
shelterbelts. As for the trees in front, windblown tree forms were clearly visible. The canopy line from
the seacoast going inland makes an increasing slope, which is called the windblown forest—form. The
formation of the main trees also changes when going inland from the seacoast ; that is, from the Quercus
dentata—Acer mono type to the Q. mongolica var. grosseserrata—A mono type. Various tree species could be
seen in the zone that was further inland more than in the front one.

[T Vertical growth of Acer mono was investigated continuously, twice a year for 5 years, at the front
zone where the vertical growth is limited. It became clear that most parts of the leaders die, and then the
change of branches to trunks and the elongation of dwarf shoots occur. The frequency of this process
becomes higher when the zone is nearer to the coast.

The growing process of Q.dentala was investigated by stem analysis for the purpose of grasping how
tree height difference had arisen. The growth of sprouts from stumps was 50-100cm/year at the
youngest stage, in both the front zone and the inland one. Most of the sample trees had traces that
indicated past death in tree trunks that were a few years old. Death sometimes occured in the trunks of
trees that were a few years old in both zones. New shoots changing into trunks, which occurs every year,
or once in a few years, began earlier in the front zone than in the more inland one, and the tree height was
lower in the front zone at that time.

IV Movement of snow and sand, salt deposit on the leaves, wind speed, and salt spray were
measured, because they were considered important factors in a seawind environment, especially in cases
where there is a forest whose site(soil) preparation is not so important any more.

The front zone of the seacoast shelterbelt was considered a snow and sand—accumulation site. The
pressure of the snow layer had injured trunks and branches, or had pressed them downward. Sand
deposit, on top of the snow cover or in the snow layer, had disturl_)ed the recovery of trunks and branches
that were forced downward after the thaw. On the other hand, new shoots from the buried trunks and

branches had become trunks, which was considered one of their ways of spreading themselves.

Received March 19, 1989
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The characteristics of the salt deposit on the leaves were investigated in order to determine the
possibility of using salt deposit measurement as an index of the seawind environment. It became clear
that the salt deposit on the leaves has a seasonal fluctuation, and rainfall decreased it, but snowfall,
especially in mid—winter, did not. Likewise, it was ascertained that the ratio between the salt deposit on
the leaves which were gathered at the various sites at the same hour is stable. As a result, the salt deposit
on the leaves can be used as an index of seawind environment.

Salt deposit on the leaves of the canopy tops decreased going from the seacoast front zone toward the
inland one. This means that the seawind environment around the canopy tops of the inland zone, where
vertical growth is as limited as in the front one, is less severe than at the front.

Wind speed and salt spray ratios were measured where a part of the shelterbelt was removed, in
order to grasp the seawind environment of the place where the shelterbelt had stood. The wind speed
ratio decreased to 50% of the base point at the back of Sand—dune—1, where the front edge trees had stood,
and after that, it increased to 60%. The salt spray ratio behind Sand—dune—1 decreased gradually. The
wind speed did not recover, and decreased gradually along the fence work zone, where parallel fences 10m
apart are arranged.

V  After the clear—cutting, with the construction of the central channel, the amount of leaves on the
edge trees decreased, and their branches and trunks were broken due to snow pressure. The influence of
snow pressure broke the metal panels of the windbreak fences, too.

The environment around the crown of edge trees was not less severe than that in the front zone, as the
result of the deposit of snow and sand, salt deposit on the leaves, and wind speed and salt
spray. Therefore, the clear—cut revealed the seacoast environment which had remained latent due to the
existence of the shelterbelt.

VI It can be considered that the mollifying of the environment by the shelterbelt depends on terrain
roughness, increased by the existence of the shelterbelt ; this is based on the fact that salt deposit on the
leaves of the canopy top and leader—change frequency decreased in the more inland zone.

The revealed seacoast environment showed that the seacoast forest, which is the shelterbelt in this
case, prevented the land from changing into a waste of sand and snow, and that the shelterbelt should be
evaluated in relation to its extent.

Based on the above, the author proposed that the seacoast shelterbelt should be not only protected
with structures such as windbreak fences, but also regenerated and reformed before development work
that makes environmental conditions worse. The procedure of shelterbelt development should be

considered for minimizing the deterioration of the environmental conditions, not only after the development

is completed, but also during it.
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Photo. 1. ARiEEH (AFMAERSHEL)
ANEHFEOEZ I » THIUKBFERDOKAIFED LTV 5
A bird’s eye view of the Ishikari seacoast shelterbelt, part of
which was clear cut for the construction of the central channel.

Photo. 2. R CIEFYFREETHA ¥ Y H T DML (19824 4 A23HH#E)
Bushy treetops of Acer mono at the front. (taken in Apr. 1982)
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Photo. 3. Bl b DIZHE LHEEH ) DFHEAEHERD 1 7 ¥ 5 T 7 OWEEL
(#BR X 0 350m, 19824E10A 29 H &%)
Treetops of Acer mono 350m from the coastline. (take in Oct.1982)

Photo. 4 . BFRICBAAT N TOMRM (198447 A 7 HiEE
Enlaged stem containing an old stump. (taken in Jul. 1984)
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Photo. 5. WiBICL o THET AHER
B (19844E128 25 %)
Beach erosion.
(taken in Dec. 1984)

Photo. 6 . BMERBMITEE X /- 1/E
(19854 3 H11 B ##)
Snow containing sand layers.
(taken in Mar. 1985)
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Photo. 7. (REIMMBRDOB5EM (TERFRIME, 19844 1 A10H )

Fence arrangement at the Bannaguro-edge. (taken in Jan. 1984)

Photo. 8. B KL HEMOEEE (19864 4 A18H &)

Damage of inner-fences and trees caused by snow pressure. (taken in Apr. 1986)
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Photo. 9. MIBERDEEEDEL &P EM F-1314E, 19864E 6 A26 H#&§2)

Decrease of leaves along the edge near the inner-fence F-13. (taken in Jun. 1986)

Photo.10. MEEIDEE, FEICL - THK L-HEHY, MEAETHRICAY, RERLERX b)Y
hizve (198746 A 8 H#ER)
Buried treetops in the sand layer. Treetops , which were forced down by snow pressure,
were covered with sand in the snow deposit and could not recover their standing position
even after the thaw. (taken in Jun. 1986)
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Photo.11.

Photo.12.

EROFH (19864 1 A23H
B#)
A snow dune inside the edge-
fence.

(taken in Jan. 1986)

FE RO (FRPIFSEM F-7
DOMEEM, 19874 2 A19H #&
%)

Cross section of a snow dune
with sand layers, behind the
inner-fence F-7. (taken in

Feb. 1986)
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Photo.13. fREHHIARZIZ BT HEA~DESE (19874 1 H13HHF

Adhesion of snow to trees. (taken in Jan. 1987)

Photo.14. #HBEM~DEE (19874 1 A29B#5¥)
A snow layer hanging over an inner-fence. (taken in Jan. 1987).
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Photo.15. #KiER5 M DRFME DRE &
BB (19874 4 A 7 HH#R)
Remaining snow, covered with a
sand layer outside the edge-
fence. (taken in Apr. 1987)

Photo.16. R ICE LN TR LTV 56
ERE. kMBI IR &R
ZOETHRVEL, WBIIE
bh7-FErdimENENRT

(19874F 6 H 26 H##)
Remaining snow, covered with a
sand layer in front of the inner-
fence, F-3, on early summer.

(taken on Jun. 26, 1987)




