(3) R - AREIE, BFR - BRR (FERKE T H#)

1) FERERAEH
1. BROHBE

1-1 R - AEEIE
1-1-1 Hufz - &

HPI =102 RF 2 A g, B o R Lo RIS H MNP S 72 kIIT, f)
B FIR I IERE &Pl AEE DR D LT H 5, AL b IOKIHIUE S KT HE & OF
FRME (Fr2EH ILHTRE) BRI, RO THIE 2K & < 570 23R LT 2 TPk
LTWDZ LR, REBRFHE L THEITOEND,

1-1-2  HE¥+E

HOR =10, fRE - 1R &b, 7R E L & 5 (LHEHIAT ©, £ OFHIROFEL ST 5 R
BIZHEROEZME TH D, 207D, HVKEHEZ LRICLEE/RMENREEL TVDHIF
Py, BEE ORI 2 K < AR DIRSERESNTWDHEE, 125 12X M7 F# %
A5,

1,500m LA R TIE 7 46 (BIEIRIERIAR) 2R | Ei%&ﬁ%ﬁ%énk%ﬁkbfﬂﬁé
N5, 5 - Al - SR EIET, 2FHHECTH L7290 1,500m LU EOIES T3 <z
~ T T T~ Rig EOWERAREEST >~ PV BEE. SHEE 20, @E M%mkmm
11 D R ORE S AFAET 2 #i e (PR O SHERI A K < AR LA 2L T D RBNFETH
%o Fio, AHOFHBMOM T2 472 A L7 EOWLIREEIZIX, ENAFROBEZE DL SR (5
H) ARSI, SR 2E LD 5725 SHBENEEL T D,

FRE L OREAE & R F I & FRIRRIC S MR 72 & 2 FHAT O R8s L <”d, 400~1,500m % T
TF & LIFAMRDIENY . SHPAEEICRET 25 ClE7 TR gk ST, <N
~ W I SRR AL U AR AP TR EL AT A DBHE S SRR T H D, 7T RO
X, ZEHIRIGEAS L2y _AFER LR LIRE ST 5,

1-1-3 B4

F 720 O ELRE 42 T, R 102 FE, WAEKH 15 L WO REERD H Y . BRICEMHITE
MTHDH, HIBEKRTY X)) U7~ h T N7 EORBFIHIAOMAEE L <. /2 b A
WZRATWS, BETIERRELEIOA XU OM, 7~ ZIRAFEZ T, N T W72 EOmE
HRAOND, E‘:ﬁiﬁ“ﬂi?*)‘tﬂ‘ﬁ%fﬁ“ Ly AATFTHFEIAILY HyHh T AT
EAILVRENAERL, A @A nEgE, SR LR TR R E TR L TV D

1-2 BFR-RBRAR
1-2-1 Hufz - &

RO & A AR O 53 KEEDRENCH T2 . MBEFROZEEHHFTHD, ZDODHFDRE
B MRroBRREB. S (TAT0F - va—h), §ilkiEe F (@EKICE>TEDS

94



WAV =) FOKIHIE SR T 5, F7-. 8% =10, Fhiig LV E RIS L
WFERGEENC L D B S, BUERREE 2R LT D, BARRHIEIIE% ILRO R SEIZ &7
V. BEE 2,000m WO LA R ER LD LWHITEEZ AT 5, BEFRICHEIMILEDOEENRD S
. BEMMCHEBARHIER 2 b5, KERILOWEEIZ ST 2E /) FAGHILAEITEE 100
~150m, HFIERAT 1,000m & ENERKBLTH O | BEBME LIAbAbELR LTS,

1-2-2 B4
OBFR

THA. BIE, XS, @MEKR ELEHENSE OB L Z T AN ST D, V FARDERH
LW OZEHOBTERREIEEL TV D, YHOREAE L LT, ik 850m (BAIARI) 7649
1,600mfHiEE TN T F 27 Z A THY | v 3~ Y7 — T FREEN TR O 220 LR OFE TR
WeT T ARMEE > TN D, FHRHSCHRENEOREICIZI Y~ TRER EBKSL L, =S
1,700m L EOFE WK 2 ENRETH Y < OIS ROEEEMNEFEL T D, —EBORE
TiX, BEAREZ T HICHE L2 bAEmmaRf L3 2 7 s ond, BRI E L4
ZEEER D72, HE L E RS EEAR S A RO TRIE L TV D (AR ILA),

QHRHR

YHIR O AL LT, 7T ORAERE 7T HROEEREITFEE LI IR, X7 K BX
O HAEM O L FEHIART IR S D v~ TF 7 O & L IRAEREBRA M TH L, £,
Bt = NS m i s o,

1-2-3  Ehi94E

SRR MY - HUE, &M, MEAEIC R . < o, B, BREMAER LTV, WILE
T, BRI RARGLEM DO =R DI EIILD, VX ) U T~ =R Uh, =Rkl
DORBHIIE, YRR ARGEEMOT~ 72 Eoh - NI IHEE A 7 B 15 F 49 FE)
BINTNWD, AibfEL LTEL IUCN O Ly R Y R MggfatiifElc 2/ (£ V777 avE Y,
Y~x) HESNLTVD,

RIRFLEMITHRE SN TNDA XU 72 EL < OB HAOWIE ., IR 7R Sk % R BRERIC
ARLTVD, S CHERE STV D SIERENET, BAARMUE TIX 90 Fl, B TIE 78
FEIZDIED,

2. HFEEE L TOMEDTREYE —2SREETFH—
2-1 Z2ERIR

JeER D AR 40 BT TSRS 1m 2 2 5 DIE, @I ZBRTIET A U B ALHE 722 S b T
RONTHBTH D, 7o, TVTHFEOPREERIKIZISWT Im 22 5B O L LD Hif
(T EARLISME, PEBEALR & AP E 2R 2 RALMOZTH Y . AARNERT 27 OHIRO
HCEIIICEZE TH D,

LI CIIKRAER 2 B ATZFHIED, IHHIZ SO0 THREIMIZ ER SE oz & S ICLE&EDOK

95



ENbIbIND, LEEnoT, ZEOBENEZ 2 ERITIX, BERAKKKOMGEIR & 52
i, FHEUCSEHIXTEN D ILHIHIE Ch 2, BRSSO FRI D B AW IR C b % x5
RN TEBY . ZEOKRLZEPMET S, £, KOBARFIRBRIITEXE IR TESELT
Ja—v ¥y MERIEOMICH > T, KUEDOARNKE | RIEOZFHRNHEA LT WRETIC
bbH, THLTCTERBFHANFRILRZ BB T 5 HE CELEOREL LT I LIk
2

2-1-1 /s WLF

WHE T, BRARRR LY BICE AT E A AT, EE LY T 2 Em AR b2
S5 B LA E DO SFEERIAR (A AT T B VAR NI INMEIC T BN B AW FEE
P RDVIZIRITFTOFF I~ R & OEBERABECTF o~ B OHHEIC L - CTEHI
TW5, 29 LTCBIHEEMBIARZ K < HEw LF O B 3 2 i LT & FRIER T D, s Ly O RRIRNIS
ONWTIILTHIROEE, FRE, HZAERLEK I DBREE I L DRAE~DRER 3B 2
LTV D,

Py iy O S, FISHALI T 2> b R EHIF ST CTO e TR.O, FrCHeik TidA
Wy BHELZIZCH & LTAME, AR, #EE, REILRE, £z BBglithog =11, &
JIBEIERAL T V7 20728 £ D A AU O (LI 2 < B S0 5, B LIROFK BB & 5 551
LRI & AR H L TRV I T i@ n /o s,

2-1-2 BEJ 74 FOREE~NDEE

IHAHAE IRV S > T HESENAEICE > TV ED LY LT8R 2EE S 714 KEA
TWD, HEZ 74 Ridwo< Wi, ERRES (BE) 2o Tkh, HESH EoKEY

WCHEEZNTHT D2 LX) BIIEOMAEICREREEL 52D,

HE VT A REREN)EREILSCH B E72 & Tl TREWT L1 BEROKE 721 T2l
BOTEDRNZME 72 LHIHE 2 R > TV DN E Th D, i L O 2 K < s L Ok
FERDO—DL LTHEZ 74 RREMBEZLNTND

2-1-3 EHHEERUZOREIDIEE

U LU DEVEEDOEEOE FICEFET 250 (57) 235, HHOLBEITEE# Tz L
T <, BEMICEEEOBIEME 2D a AN XTI R AT, N <=V EO/MEARDH
e LT B OMMBIR 72D, SHENTIET A /YA 7 I9R0TI VT~V 77Xk
JVB L ATAFavipl ZEMBICAONDGBEREOMMBEENTD & FHOEEIRIC
ITBEKICE ST, ZuPEYY, T7HaX /) UH, BEATANTREFT L, FEHOK FEICIE

EIVHTIIVORET, XA AR a v FOREFEERD, FHEW D MR
TliX. WO, ZEEY BT X 5 IZFEL RIS L, SRR b5,

2-2 T+#
2-2-1 BAROD T HOEYHEFHERR

96



AARD 7 F O AT KR 6~13°C, K E 1,300mm LI EOHIE T, ACEANTIZm
A, BEEAIIXILHHE IR D, 2O X D RS HIETER 725340 O FO X R HL 7 LA
WIZH Y, JRWHEZ HD TS, BARO T FHIT, FEHKOEN AP EC L > T
252 2T, 5 oOHEICTTLND (K),

WO Z L L & A, BAMEHO 7 F RO 7 —7 1357 2.9 FETH > 7= DITxt
L. KK 103 FEE OGN dH 5D, £z, AR O T o~ VY — 7 FEHE ORI,
Mgz X D208 EF L DN E WS RN H D, Lo -o T, BARUEHTIZ 7 T 2RI U R
O oTHEY, ZNILXOREDHEFICLY . BEEPOYEIC)T THEMRMICRZN, 7
FTOEBIAEREEZRET S0 LEZX LD,

K BHADQDITTHREBELEDHH (EIEIEFEMD, 1995 &Y —EkiF)

2-2-2 ERANDTFH

THEE, R TIXI o X W VT, AT AU B O 3 HIsICREEE S S TR, 1T
T OTFHRIE, FIRIED (2013) ITLDHEIBIZ3 DD T ARG EIND, BAREEENT
Fr 5 A, HEEBERLYXE—TF I AR L, TEOZEMEEREEE T L35 s
W Z A (7T ALRAEE) Thb,

AARITEEO OV (BEE) CHEET2H8ERDL, SEO AV BOX v~ T S
e EBICTTF 7 T ACHESN TN D, DT T ADORBITIEEBN S < | FRRILIER 2D 72

97



W2 EThHD,

DIV EDE T IRIE, ZERETICET L, 7T OMMKEIERT D 5 ARIRIC—H
FU~ P PMEET L HT, BAROBARUHIO 7 F AR EFERT D08, MIRIZEIC SV FEPEET
Do BT IR VAL CEOBEBIZIISMLTELT, IRICEREEARLTH, 3
L OB FE I (17,000ha) CHSEFRMA RER R (83,890ha) LV k< | #itkz 724
T HROERITAARDIZ D DBETIRNZ LT D,

S—n oy N7 FRIE, BEESIZE A ST TRICED BN AT, UL Bk, BAROHA
A7 TR EFELT 5, L, 3—a v/ X7 FROMEKIZ. BAROT D 1/5 225 1/6
Lnbiv, BRODTZFHRED bZEREITE S RN & ZERRICEELZTARBEL AL T
RN ENS, BROTFHREFIEL TV D,

TAYBTFICELTIEZ, BARDTFOL D ICHM TESAREZIES Z LI1XT L AR, KD
OO E DL LTAERL, 7 AU DI TIEHEIRE IR T2 2 ERRETH 5,

ENOTFHRICONWTR TH L &, BRUCHFGEPE IR STV D A LML & gt s L T&
R HIVTWAHERE - s H | BFIR - B S S E405 BAMR O 7 ki, AbifibEr s (R,
BEIAN) O AERRICE TR, BAYEN 7 FHRIZOW TR, EFRETFICHD &, MERMZ(L
FD7 W—ThD I LREME L TETLND,

3. HEEH
31 ANRFT7UD T FREKRE FAYDERT T (FAVER - RANFFTHNE -

Z4 5. 2007 - 2011 &, (ix))

TIVRFT IO T FFEAKRE R OERTFHRIE, 15 Ml TR Sz U 7 e LTo
B Th oD, ZNOIIARZORELZ T, FEHERREAROBEE2H 2R L, HRx RBERESMT
RT3 — 0 o T T ORI Db N BN AREROFRE L BEE R, -,
TFOBET L ENO OFMRIKFT 5% < OFORAFSLFTE L TEHEZRHIR TS 5,

TNARF T IO T FFAEKE R o7 L, dBEERICRIT 5 7RO IR# 2204 &
ZOEREFHEEE M2 LT, 7 HROBER L ELZEFET A ENEETHY, 20T
DIZARRIRILGFTTH D, ZIVDDNZOFELZ T TV WBEHEZRIRA AL, fkx 7R
AR TE2I—r vy _XTFTOMMAROT T, b TERNOUFENRERTFHIER BRE R L, 1
FE B IO BHHE £ TTRCOESHEZRE L WD, 7 HITER LB O T b EE R
BLRO—DTH Y, HEHEKIHIE% OTFHRAL & AR R CREE ORI BT 5 BUEETH OB
ERRARTH D, HHE, BROTZT T HRORIREOBEBRIZBNTARAIXR R AEHEZFH, 1 S0
BIFED R % 7RBRBEHER OH T, EOXIITELEFEL 2o7ehE R LTINS,

32 LU E (RS (BE)

LIV BT FREEE B o A BT 150km 0 H AHEIZIE DSk LA TSR KL TH Y |
0RO B HEENEE L CHEE > THRZE SR LW KILERFD, 5O PHIAERE TP E 4L
TV 5, Wik 984m, HfEHT T8km2 IEE DB TH 5, AANE FICH 572 AN D A AMERIFEE,
AN BOEENS D, VNV BICIE, 7o~ T FREBOFIEN L IUTEE THofi L, —#f.

98



By BB~ ) XBRATHN, TR EERT D, o, BRI TR
ANDZEN®H D, HIKIC iv4xw/?%%a¢/% V=i EOBERBEST DA, B,

Fo~wFERELETIMHLAOND, FUFHIARBEUO T FTHRERFEMT2ETLH Y |
SZEKMICHIS LT TH D,

3-3 dETFTAUN
T AV AREZIE, TAVITFEAXTaTFO2NFETD, ZOIH, TAV BT
FiAbkE 30 EEATE G 48 FEAHE £ TOIRWEHIFH CTHOMT 2, HfA Az, il LTHD

R EROEND S, LT AV WOEFKITFELIV L, LA T TREEERELE TS 2

EWZ, TAU BT TR, BROTFOLITHMTEERZIES Z LITFLA LR, Zh

SOMOERFEDOOESE LTEET D, 7 AV I T FONmBIIRAIZIANZH, RZT 5

ITHIIRIZ K> TR D, FRIFEH T, ERkE2 0 T Wik IR T 20BN M TH D,
AR DAL SR NT T, T AV DT TR T HHRIIEIC 3 2DX A Tib 5,

B RNTBETTRAVAT TR T AV AT FOMRD I L, ok bdb b osVidEFcAbR
HHEAT, BiEEIX, BT AV AT FEY NI T O 2L o TS, U=
TOM, aFTE, v/ XE, = VIR, N XRAREOERBNRRLT S, T AV AT )
DOFTIE, BAROTFHRIZH - & BTV TH D, WRIZIZVA ALY RSt v F il
FHHROFENRR SN,

o HAEREIRASHR © B X D IXEEER. T oXT F TG I vy BT TOH, (K I R
v, BHEEIIT AV AT F oM, 2V % Y NU BT EOMOD TR, v FE,
JUVRE, N/ xR, a2 TR, “/ﬁ)&',?ick“@élfﬁ’%<®@’i@%ﬁﬂiénéo TAY T
FAEODEIEIT. RO FELRIB WO T < 72 28I

C BAY R =T AV AT Va =TT T I, /1/4’v7ﬂ‘\ AV A =04
72 EOHEMOFEMIALNDHRT, il A 7B | < O 2R T 5 S TR
b, KEBTET AV BT F 24V R7BBELEL, Zofiic=) )%, aFJ ., h=
TR, EF/XRE, TUR. XA VEREOEMNERT D,

4. RE

AADBAMN T T (Fo~=FH—7FHE) 13, STREOZELZT, iR
RIS WA ED Z LR E LTI O, F—rysX T2V B FEEOWSINO 7T
M ENEE OIS SRR FHIED B S e,

ENOTFHRTIE, AR O FHIE, dER S (AR, Bam) 25 E TR
ZERE NICH D Z &, MRINEGITA R, BH—ThH2D Z LR E LTHET b, i - 5
Fodig, B - BLAIR - BLROE S ZOHFIHICE £ D, Z6 OIS B AT T HTH 5
ZEEBBL, TTHROMMICER L THDE, BRCAMLHAREI N THNEZ D, Th
OAFMCTHEESL LTHROLLND Z L IINEETH D,

99



Iide-Asahi Mountain Ranges

and the Okutone-Okutadami Mountains!

1. Description of the Natural Environment

1.1. Iide-Asahi Mountain Ranges

1.1.1. Topography and Geography

Mt. Gassan, highest of the Three Mountains of Dewa, is a late Quaternary volcano seated
atop Tertiary mountains, while the Iide-Asahi Mountains are fold mountains made up of
granite and the Mesozoic-Paleozonic layer. Glacial, periglacial and nivation topography
(particularly in the Asahi Mountains) can be observed in these places, while a major
feature of the region is the formation of asymmetric ridges, where the topography is

significantly different on the east and west sides of the ridge.

1.1.2. Flora

Both the Three Mountains of Dewa and the Iide-Asahi Mountains are mountainous areas
mainly covered in Japanese beech Fagus crenata forests. Impacted by winter winds, these
areas have some of the heaviest snowfalls in the world. As a result, the area has many
features that have resulted from heavy snowfalls — not only with a nivation topography
developing over the top of ancient glacial topography, but also wide expanses of “pseudo

alpine zone”, where the subalpine forest has not developed.

Below 1,500m there are expanses of F crenata forests (deciduous broad-leaved forests);
this region is appraised as having virgin forest remaining. Since Mt. Chokai, Mt. Gassan
and the Asahi Mountain Range are a heavy snowfall area, anywhere above 1,500m is
covered in deciduous shrub communities such as Quercus crispula var. horikawae and

Japanese rowan Sorbus commixta, Sasa kurilensis communities, and snow patch

' In the “Overview of the five candidate sites for the nomination to the inscription on World
Heritage List”, this area was mentioned as “ Okutone, Okutadami and Okunikko”. Because
our main focusis the forests in Okutone ane Okutadami, this sheets called the area as
“Okutone-Okutadami Mountains”.
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communities. This zone i1s characterized by the formation of a “pseudo alpine zone”
between the normal forest zone and the alpine zone that is devoid of any subalpine
coniferous forests. The eastern side of Mt. Gassan and other mountains in the range is
sheltered from the winter winds and contains the highest number of snow valleys or snow
patches in the country. Snow patch communities have developed in these areas,

comprising a diversity of alpine flora.

The vegetation on Mt. Iide is characterized by many of the same heavy snowfall area
features as the Asahi Mountain Range, such as snow patche communities. There are
expanses of primeval F. crenata forests up to 400-1500m; heavy avalanche areas divide
the beech forest, with Hamamelis japonica var. obtusata and other scrub plants growing
in these places instead. This area is characterized by the complexity of the vegetation
distribution and the vertical distribution. The beech forest floor is often dominated by

Camellia rusticana, which has adapted to heavy snowfall areas.

1.1.3. Fauna

In the Asahi Mountains alone there are 42 species of mammals, 102 species of birds and
15 species of amphibians on record. There is a general abundance of fauna. The overall
region has a high large mammal population distributed across a vast area, including the
Asiatic black bear Ursus thibetanus and the Japanese serow Capricornis crispus. Birds
include the Japanese natural monument golden eagle Aquila chrysaetos, as well as the
mountain hawk-eagle Nisaetus nipalensis, the northern goshawk Accipiter gentilis, the
peregrine falcon Falco peregrinus and other birds of prey. Insects include the Trechiama
solorientis, T. nivalis and T. montislunnae, with unique species differentiation between

Mt. Gassan, the Asahi Mountain Range and Iide Mountain System.

1.2. Okutone-Okutadami Mountains
1.2.1. Topography and Geography
This 1s one of the heaviest snowfall areas in Japan, south of the divide between the Pacific

Ocean and the Sea of Japan. This has resulted in some unique natural landscapes
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impacted by the snow, characterized by avalanche chutes, gullies formed by snow melt
and periglacial topography. The Echigo-Sanzan mountain region was formed by
significant uplift in a relatively recent geological era and has taken on a steep erosion
topography. The Okutone region is at the southern tip of the Echigo Mountain Range has
a steep topography with the mountains at a level of around 2,000 m and also has a
stepped topography with nivation depressions and high amounts of residual snow even in
summer. The monotis fossil bed at the western foot of Mt. Mizunagasawa is the largest in
Japan at 100-150m thick and around 1,000m long and has yielded fossils with shells

attached.

1.2.2. Vegetation

1) Okutone

The distribution of vegetation is impacted by factors specific to heavy snowfall areas,
including avalanches, snow pressure, residual snow and snow melt. Due to the high
number of V-shaped valleys, valley forests typical of heavy snowfall regions have also
developed. The vegetation in the region includes a Fagetea crenatae area from 850m
(Lake Okutone) to around 1,600m above sea level, with Hamamelido-Fagetum crenatae
covering the moderate slopes and terraces in the foothills where there are few avalanches.
Nanoquercetum has become established in avalanche areas and on fallen slopes. The area
above 1,700m is characterized by communities of snow patch vegetation, with many
plants endemic to the northern region. Some slopes have beeches with trunks growing
down the slope while their tips slant up the slope. Due to the high snowfall and prevailing
winter winds, there are hardly any subalpine coniferous forests in the ridge area (pseudo

alpine zone).

2) Okutadami
The local vegetation is characterized by primeval F. crenata forests, substitutional
secondary forests following the logging of F. cranata, and Erman’s birch Betula ermanii

forests, as well as subalpine broad-leaved scrub forests of Quercus crispula var.
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horikawae in the high snowfall areas facing the Sea of Japan. The Echigo-Sanzan

Mountains also have a pseudo alpine zone.

1.2.3. Fauna

Due to the diverse topography, geography, climate and vegetation, there are many
mammals, birds and insects in the area. There are 7 orders, 15 families and 49 species of
mammals confirmed in the region, including large mammals such as the Japanese special
natural monument Japanese serow Capricornis crispus, as well as the Asiatic black bear
Ursus thibetanus, the sika deer cervus nippon and the Japanese macaque Macaca fuscata,
and small and medium mammals such as the fox and the Japanese natural monument
Japanese dormouse Glirulus japonicus. Two rare species are included in the IUCN Red

List (the Endo’s pipistrelle Pipistrellus endoi as EN and the Japanese dormouse as LC).

The many birds, including the golden eagle Aquila chrysaetos, designated as a natural
monument of Japan, live in a variety of environments, such as the forests, the lakes and
the wetlands. There are 90 species of birds confirmed in the Okutone region and over 33

families, 78 species confirmed in the Okutadami region.

2. Proposed OUV

2.1. Heavy Snowfall Environment

There are very few regions in the Northern Hemisphere around 40° latitude that have
snow depths of over 1m outside of alpine zones. One such area is the northeastern United
States. The only mid-latitude area in East Asia to have snow depths of over 1m other
than Japan is the Changbai mountain range, spanning across northeastern China and
the Democratic People’s Republic of Korea. Japan has exceptionally heavy snowfalls for

the East Asian region.

In the mountain regions, seasonal winds containing water vapor hit the mountains and
are forced upwards, depositing high volumes of snow. The factors contributing to the high
snowfall include the abundant supply of water vapor, the strong seasonal winds and the

mountain topography encountered by the seasonal winds. The warm Tsushima Current
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flows through the Sea of Japan on the windward side of the Japanese archipelago,
providing high volumes of water vapor. In winter, Japan is sandwiched between the
Siberian High on the continent and the Aleutian Low, creating a very large pressure
gradient, a condition very prone to producing seasonal winds. As these damp seasonal

winds cross the mountainous backbone of Japan, they produce high volumes of snowfall.

2.1.1. Pseudo Alpine Zone

In this region, there are hardly any tall tree forests above the timber line; while it is the
same altitude as a subalpine zone, there are either only a few small subalpine coniferous
forests (Abies mariesii forest) or none at all, with the area instead covered by deciduous
shrubs such as Acer tschonoskii and Japanese rowan Sorbus commixta, or Sasa
kurilensis. This kind of subalpine zone without any coniferous forests is called a pseudo
alpine zone. The factors that contribute to a pseudo alpine zone are believed to include
snow pressure in heavy snowfall areas, strong winds, topographical factors and the

impact on the vegetation due to postglacial environmental changes.

Pseudo alpine zone landscapes are mainly found in the mountain areas between the
Tohoku and Chubu regions, particularly in the mountain areas of the Tohoku region, such
as Mt. Gassan, Mt. Chokai, Mt. Shirakami, Mt. Iwaki, Mt. Asahi, Mt. Iide, as well as
areas facing the Sea of Japan, such as the Echigo-Sanzan Mountains and Tanigawa
Mountains in the Joetsu Mountains and the northern part of the Northern Alps. Pseudo
alpine zones can also been observed in mountainous regions not facing the Sea of Japan,
such as Mt. Akita-Komagatake, Mt. Kurikoma and Mt. Adatara in the Ou Mountain

Range.

2.1.2. Impact of Snow Gliding on Vegetation

The phenomenon of a layer of fallen snow on a mountain slope sliding under its own
weight is called snow gliding. While snow gliding happens slowly, it has immense
pressure (snow pressure) and has a major impact on the tree forms and vegetation by

continuously applying snow pressure to the ground and plants on the ground.

104



Snow gliding is propelled by a very high driving force on mountain such as Mt. Iide and
Mt. Asahi, due to the great depth of fallen snow as well as the steep mountain topography
with its deep valleys. Snow gliding and avalanches are thought to be a causative factor in

the formation of the pseudo alpine zones, bereft of subalpine forests.

2.1.3. Snow Patch Communities and Surrounding Vegetation

There are snow patches (nivation hollows) from Mt. Iide to directly under the main peak
of Mt. Onnishi. Mountain ridges with snow patches are wind-swept and easily dry out. In
summer, they become dry alpine meadows, home to chionophobous plant communities
mainly consisting of small shrubs such as Komebakazura, Loiseleuria procumbens and
Japanese stone pine Pinus pumila. The areas around snow patches are surrounded by
chionophilous plant communities often seen in heavy snowfall regions, such as Phyllodoce
aleutica, Trautvetteria caroliniensis var. japonica, Micranthes japonica and
Nephrophyllidium crista-galli sbsp. japonicum. The gravel beds in snow patches are fed
by spring water and are home to Saxifraga fusca, S. japonica and Epilobium fauriei. The
lowest snow patch areas are covered with communities of 7. caroliniensis var japonica,
Moliniopsis japonica and grasslands of Thelypteris quelpaertensis. Distinctive snow

patch topography has a concentric distribution of vegetation and a diversity of flora.

2.2. Fagus crenata Forests

2.2.1. Phytosociological System of Fagus crenata Forests

Fagus crenata regions in Japan have an annual mean temperature of 6-13°C and an
annual precipitation of over 1,300mm. Horizontally, they are cool temperate zones;
vertically, they are mountainous regions. Given these climatic conditions, the potential
center of distribution is east of the Chubu region and covers a wide expanse. F. crenata
forests can be divided into five beech associations by a phytosociological comparison of the

differences in species composition (Fig.).

A comparison of the number of component species in the forest canopy revealed that the F.

crenata forest group in the areas facing the Sea of Japan has an average of 2.9 component
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species, while the forest group in the areas facing the Pacific Ocean has an average of
10.3 component species. The species composition of the Sasao kurilensis — Fagetum
crenatae in the areas facing the Sea of Japan is also distinguished by having significantly
fewer regional differences. Consequently, F. crenata in the areas facing the Japan Sea
have formed almost pure forests. This is thought to be because the high volume of
snowfall in winter keeps the soil moist from the beginning of spring through until early

summer, providing perfect growing conditions for F. crenata.

Fig. Distribution of Fagus crenata Forests (partially revised from Fukushima et al., 1995)
1. Sasao kurilensis-Fagetum crenatae

Sasamorpho-Fagetum crenatae
Corno-Fagetum crenatae
Lindero umbellatae-Fagetum crenatae

A

Sapio japonici-Fagetum crenatae

2.2.2. Beech Forests in Japan
The Fagus has a disjunct distribution throughout three regions of the world: Europe,
East Asia and North America. According to Fukushima et al. (2013), East Asian beech

forests can be divided into a further three classes. Beeches in Japan and the Republic of
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Korea belong to Fagetea crenatae, those in China and Taiwan belong to Litseo
elongatae-Fagetea and those in southern Yunnan Province in China and in Vietnam
belong to class of evergreen — broadleaved forests (class name and definition are still

undecided).

Japan shares many similar features with Ulleung Island in the Republic of Korea. The
Korean beech Fagus multinervis found on Ulleung Island also belongs to the Fagetea
crenatae. This class is characterized by having more deciduous trees than broad-leaved

evergreen trees.

While F. multinervis forests found on Ulleung Island are similar to the F. crenata
forests in areas in Japan facing the Sea of Japan in terms of growing into a pure beech
forest in a heavy snowfall environment and having a forest floor partially dominated by
Sasa kurilensisi, the forest floors are mainly covered with ferns. F. multinervis forests are
not distributed throughout the whole of Ulleung Island; in fact, the whole island is
smaller than Shirakami-Sanchi World Heritage Site (17,000ha) or the Oku-Aizu forest
ecosystem reserve (83,890ha). This means that Japan has a far more expansive area of

pure beech forests.

Like the beech forests on Ulleung Island, European beech Fagus sylvatica forests in
Europe are similar to the F. crenata forests in areas in Japan facing the Sea of Japan in
that beech trees occupy most of the tree canopy. However, they differ from the beech
forests in Japan in that the species composition of European beech forests is only 1/5 to
1/6 of F. crenata forests; they are less diverse than F crenata forests and the ecology has

not been impacted by a heavy snowfall environment.

Unlike F. crenata, American beech Fagus grandifolia almost never grows in pure forests.
It is characterized by growing in forests as a constituent species and mixing in with

evergreen forests in the northern United States.

F. crenata forests in areas in Japan facing the Sea of Japan extend from southern
Hokkaido (Okushiri Island, Kuromatsunai) to the Hokuriku region and include the

Shirakami-Sanchi World Heritage Site as well as potential World Heritage sites, such as
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Iide, Asahi, Okutone and Okutadami. F! crenata forests in areas facing the Sea of Japan
are all characterized by a heavy snowfall environment and very little compositional

variation.

3. Comparative Cases

3.1. Primeval Beech Forests of the Carpathians and the Ancient Beech Forests of
Germany (Germany, Slovakia, Ukraine, 2007/2011, (ix))

The Primeval Beech Forests of the Carpathians and the Ancient Beech Forests of
Germany are a serial property comprising fifteen components. They represent an
outstanding example of undisturbed, complex temperate forests and exhibit the most
complete and comprehensive ecological patterns and processes of pure stands of
European beech across a variety of environmental conditions. They contain an invaluable
genetic reservoir of beech and many species associated and dependent on these forest

habitats.

The Primeval Beech Forests of the Carpathians and the Ancient Beech Forests of
Germany are indispensable to understanding the history and evolution of the genus
Fagus, which, given its wide distribution in the Northern Hemisphere and its ecological
importance, is globally significant. These undisturbed, complex temperate forests exhibit
the most complete and comprehensive ecological patterns and processes of pure stands of
European beech across a variety of environmental conditions and represent all altitudinal
zones from seashore up to the forest line in the mountains. Beech is one of the most
important elements of forests in the Temperate Broad-leaf Forest Biome and represents
an outstanding example of the re-colonization and development of terrestrial ecosystems
and communities after the last ice age, a process which is still ongoing. They represent
key aspects of processes essential for the long term conservation of natural beech forests
and illustrate how one single tree species came to absolute dominance across a variety of

environmental parameters.

3.2. Ulleung Island (Republic of Korea)
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Ulleung Island is a lava dome in a volcanic archipelago in the Sea of Japan, situated
150km east of the central Korean Peninsula coast. It is a tall and steep volcano that was
formed by the hardening of an eruption of sticky lava. The island is surrounded by cliffs
and has an elevation of 984m and an area of around 73km?2. Being in the Sea of Japan, it
receives heavy snowfalls in winter, like the areas of Honshu facing the Sea of Japan. F.
multinervis forests are distributed from halfway up the island to its highest point. The
forests are nearly pure forest, with some mixing with Acer pictum Thunb. subsp.
okamotoanum and Tilia insularis. On the ridgelines, the forests are sometimes mixed
with southern Japanese hemlock Tsuga sieboldii. While the forest floors are mostly
dominated by grass plants such as Maianthemum dilatatum and Acer pictum Thunb.
subsp. okamotoanum, some are dominated by S. kurilensis. This species is distinctive in F.
crenata forests in areas in Japan facing the Sea of Japan; it has adapted to heavy

snowfall conditions.

3.3. North America

There are two species of Fagus in North America: American beech Fagus grandifolia and
Mexican beech Fagus mexicana. F. grandifolia is distributed across a wide expanse from
30° to 48° north latitude. Due to its wide distribution area, there is quite a range of
mutations in the species. The dominant species in North American summer green forests
is more often oak in the Quercus genus than beech in the Fagus genus. Unlike F. crenata,
F. grandifolia almost never grows in pure forests, instead growing in forests as a
constituent species. Due to the wide north-south expanse of the F. grandifolia distribution
area, the species with which it mixes varies between areas. Particularly in the south, it is

characterized by mixing with not only summer green trees, but also with evergreen trees.

There are three main types of mixed F. grandifolia forests, from the north to the south of
the distribution area.
- Acer saccharum - Fagus grandifolia forests: The northernmost or highest altitude type
of F. grandifolia forest. The forest canopy is mainly made up of two species, A.

saccharum and F. grandifolia, with a mix of summer green trees, such as Quercus, Tilia,
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Ulmus, and Asesculus. These F. grandifolia forests are the most like F. crenata forests.

Northern species such as Maianthemum and Dryopteris occur on the forest floors.

- Mesomorphic mixed forests: Located further south than the former, on plains and low
hills from Appalachia to Mississippi, with a tree canopy made up of a wide variety of
species as well as F. grandifolia, Liriodendron tulipifera, Acer including A. saccharum
Tilia, Castanea, Aesculus, Quercus, and Tsuga. The proportion of F. grandifolia tends to

increase on lower slopes and along water courses.

- Magnolia grandiflora - Fagus grandifolia forests: Found in Georgia, Alabama,
Louisiana, Mississippi, Florida and other southern states, these forests differ from the
types above in that they characteristically mix with evergreens. The forest canopy is
dominated by F. grandifolia and M. grandiflora, with L. tulipifera, Quercus, Acer, Llex,

Liquidambar, Carya and other species mixed in.

4. Challenges

F crenata forests in areas in Japan facing the Sea of Japan (Saso kurilensis — Fagetum
crenatae) are distinguished by growing in wide expanses of nearly pure forests in areas
impacted by heavy snowfalls. They differ in diversity and composition from beech forests

in Europe, the United States, China and other places overseas.

Of Japan’s F. crenata forests, the forests in areas facing the Sea of Japan extend from
southern Hokkaido (Okushiri Island, Kuromatsunai) to the Hokuriku region and are all
characterized by a heavy snowfall environment and very little compositional variation.
These include the Iide and Asahi Mountain Ranges, Okutadami, Okutone and Okunikko.
In consideration of these regions facing the Sea of Japan that are covered in F. crenata
forests, it 1s difficult to have them listed as a World Heritage site solely on the basis of

their being pureF. crenata forests, since the Shirakami-Sanchi site is already inscribed.
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1. Fagusforestsin EastAsia and Japan (on the Sea of Japan side)

Characteristics of forest vegetation in East Asia

@Three types of temperate deciduous forests which differ in floristic composition
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The disturbance regimes vary among the different forest types. Small-scale
treefall gaps prevail in cool-temperate deciduous broadleaf forests.

Table 4. Summary of deciduous temperate forest types

Wi Cool
z Wined broadicall
broadleaf forest  broadieaf forest  conifer forest
Dominants Quercus Fagus Quercus
Conifers
Species richness  High Low High
Disurbances Treefall gaps “Treefall gaps Treefall gaps
Fire Fire
Big blowdowns
[MNakashizukn & lida 1945)
>The cool deciduous broadleaf forests domi iby Fagus are

distributed only in the limited areas of East Asia.

Features of Fogus forests

® Fogus mixes in with evergreen species in southern part of the distribution

area, while it mixes in with other deciduous species in central to northern

parts of the distribution area.

Fagus sylvatica, F. multinervis, and F. crenata are almost monodominant in
northern forests, as the portion of Fagus increases toward north,

Fogus tends to contain key species for forest ecosystems, as Fogus species

often dominate the forests.

® 11 Fogus species are distributed from warm to temperate zones in the
northern hemisphere.

® Fagus forests occur under conditions of relatively humid oceanic climate.

o
\ !?I hFE
/ L

A%LaFF

Hukusimaetal. 2005)

The phytosociological system of Fogus in East Asia is classified into 3 broad categories.

Class | : Fogus crenata ferests in Japan and £ multingrvis forests in Korea (Ulleung lsland), The forests
contain many deciduous species.

Class Il : Fagus forests in central China and nerthern Taiwan. The forests contain many evergreen species.

Clags Wl : Fogus forests in southeast Yunnan Province, China. The forests contain many evergresn species,
as this arca belongs to subtropical zone.

L L

(Hukusimasial 2013)
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Fagus forests in lapan

® Fogus forests in Japan are classified into 5 -—
associationsaccording to species
compasition. i

®  Forests are almost monodominated by
Fagus in 5aso kurilensis-Fagetum crenatae
association distributed from Tohoku region
to central Japan on the Sea of lapanside.

® Fagus associations on the Pacific side are
basically richer in tree species and feature
high biodiversity.

e - 2005)

® Intensive dominance of Fagus in heavy snowfall region

Relationship between snow accumulation and
dominance of Fagus
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® Survival rate of the beech nuts during winter is higher in areas with heavy
snowfall than in areas with little snowfall

F. &2
LEEN

(@) ®) (e)
trom seed disporsal from goeminason from siod dispiesal
o sy

i germination 10 3G BN

S rch regr
£« e g

[ s

{Homma af &) 10549

Summary of Fagus forests in n

® Fggus forests on the Sea of Japan side are considered to be a forest
vegetation that has adapted to heavy snowfall environment. Such
Fagus forests are unigue in the world.

2. Analysis of the distribution area and fragmentation rate of
Fagus forests in Japan

The status of Fagus forests in each area was eval d by g itati lysis of
their scale, coverage rate, and continuity,

Sort out areas on the basis of
in masses

k4
Extract areas with Fagus forests
which have certain scale and high
coveragerate

h 4

" 4
by farest roads (overlap rate of
Fogus forests and forest roads)

Scale of Fagus forests and c e rate

P Area of Fagus Coverage rate o
fogion forest (ha) (%) PR
ML Waga  Karig 122,702 313 9
Dsoutherm Oshima 2w §
it 122,630 326 ¢ 5,
@lide-Asahi Mountains 97,124 19.3
DKaga Mountains 78,830 22.8
‘BSourthern Echigo
Mountains ?s'?sa 31""

(Dishirakami Mountains 53,658 26.3
i Hida Highland
i 51,518 15.7

Legend

Area of Fagus forest (ha)

~50000 (881)

] 50001 ~80000 (4)

I 20001 ~110000 (1)

I 0000~ ()
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Fagus forests and distribution of roads

Southern Oshima Mountains  Shirakami Mountains Mt Waga/Kamuro Mountains Sourthern Echigo Mountains  lide-Asahi Mountains
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Summary of Fagus forests in eacharea
Fagus
forest Rate of Rate of
. . : i Area Area | fragmentation | continuous
Hida Highland Mountains Kaga Mountains Nolat]l by rosdeR] foresttie)
- cells)
el 53,588 358  96.42(, Continuous Fagus forests
Mountains with low fragmentation
Shirakiami-Sanchi rate.
{World Heritage 14,514 0.01 99.99
Site)
Southern Oshima
Motuntains 122,593 5.04 94.96 ¢ Large-scale forests with
less continuity.
M. Waga/kamuro | 14 616 239 9761
Mountains
lide-Asahi
Mountains 97,190 110 98.90 ¢ Continuous smaller-scale
Sourthern Echigo forests with low
o ——— 78,530 1.33 98.67| " fragmentation rate.
Hida Highland 51596 2.84 g7.16| | Smaller-scale forests with
Mountains ' : ) [} less continuity
Kaga Mountains 78,865 2.48 97.52

3. Features of Shirakami-Sanchi

8

Video picture

Shirakami-Sanchi

113



4. Heavy snowfall environment from Tohoku region to central Honshu
on the Sea of Japan side

Heavy snowfall environme

Heavy snowfall environment ® Jetstream (westerlies) and humid atmosphere on the Sea of Japan result in
®  The area from Toheku region to central Honshu is one of the regions with the heaviest snowfall heavy snowfall environment
and strong winds in the world,
®  This has resulted in unbgue hy, plant © and distinctive natural landsca;

Mear ridge

*Grassland communities
e.g. wind-swept

| grasstand and altherbosa

5

W0 ”fm‘xlsfm/{/. )
o=

~Snow patch
*Nivation hollows e
. e *Snow'patch vagetation 3
} S ard - o
Near summit £ W 3 ' 1 n - n “© - L] - -
" r- w
Pstsiclo e 2o [ : = = I I =
Avalanche chutes | ., § -é § z 5
= g Z g 5 '
5 § g ; +_pmepns
& """+|u - o
= , Y Ml SFCRILATITARSRAYE -~
Lower to middle 'y _ . [Tt ot o the Workd Vil 48] 625 9 8o, BURIET A HAMANE bl THY, # e
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Asymmetry ridg by strong wind and snowfall environm: Pseudo Alpine

low relief surface
(West) 4 (East) -

The pseudo alpine zone is a kind of subalpine sone (same altitude & subalping tone] without any
subalping conifercus forests, with the area instead covered by deciduous shrubs or dwarl
prevailingwind bamboo flooe. This kind of zone was established by heavy snowfall in postglacial period,

Pseudo alpine zone landscapes are mainly found in heavy snowfall environments from Tohoku
region to central Honshu on the Sea of Japan side.

— periglacial processes

, slpiees ildarmass, grasatand. scruds

* communitias L
f contfarcn A decidoous B deciduous

W ferust breadlest broadiest

9000 0 alpine sheubs

ferest
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[a} Thedlps b} lol Ouw Kountain Range
moraing Comparison of vegetation zones in the Alps and lapanese mountains (As for the Alps: Polunin &
‘Walters, 1985; partially rodified)

[Kikuchi 1997}

Snow patch communities and surrounding vegetatiol
® Snow gliding (slow snow

sliding) and avalanches occur
on mountain slopes, forming

Echigo Mountains ® Residual snow is observed until summer near the ridges. Nivation hollows are found
abaove the residual snow area (snow patches). Due to time lag in snow melt and

excessive soil snow patch appears surrounding the snow patches.
avalanche landforms and ® Ducto strong winds, there are grasslands such as wind pt grasslands in the ridges
unique vegetation landscapes. and flat terrainsin the ridge areas.

(W TMBLNAF (LERHF DS

114



¢ Heavysnowfall
¥ landscapese.g.
+ avalancheslope
nivation hollow
P and pseudo alpine
zone

Future directions

* Possible options
# no action
4 nominate as a serial extension of Shirakami-Sanchi

€ nominate as a new site focused on unique heavy
snowfall environment

4 renominate the whole site including Shirakami-

Sanchi, with the theme of heavy snowfall and
Fagus forests
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