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Summary

The Monitoring Site 1000 alpine zone survey was started in FY2008, when a survey of
the physical environment, vegetation, and insects in the survey areas—Mt. Daisetsu, the
Northern Japanese Alps (Tateyama, from Mt. Chogatake to Mt. Jonendake), Mt.
Hakusan, the Southern Japanese Alps (Mt. Kitadake) and Mt. Fuji—was carried out.
This report summarizes the findings obtained between FY2008 and FY2022.

I . This report describes the aims and background of the alpine zone survey, the outline
of the Monitoring Site 1000, a description of Japan’s alpine zone and the execution and

system for carrying out the Monitoring Site 1000 alpine zone survey.

II. Among the report’s highlights, representative findings are changes in yearly average
temperatures and average temperatures in March, last snowmelt and freeze days,
changes in functional types of vegetation, the relationship between dwarf Siberian pine
(Pinus pumila) annual shoot elongation and summer temperatures, the relationship
between first flowering, snowmelt day and ground surface temperatures, annual trends
in the number of butterflies, annual trends in the number of Erebia neriene, excluding
the effect of light intensity at the time of the survey, annual trends in number and
varieties of ground beetles, observation of bumblebees, and the habitat of flowers visited

by bumblebees.

Il. Regarding climate environment trends in the alpine zone, there were changes in
average yearly temperature, average monthly temperature and the warmth index.
Changes in the estimated date of snowcap, estimated date of snowmelt and length of
long-term snow cover varied greatly between Mt. Daisetsu and the Northern Japanese
Alps (Tateyama) and Mt. Hakusan. There were major changes in first and last freeze
days and number of freeze days for Mt. Fuji near the treeline and the Southern Japanese
Alps (Mt. Kitadake), with the number of freeze days on a downward trend. The rise in
effective cumulative temperature started later in snowbed plots than in fellfield plots,
and changes differed between sites depending on the year. Visibility of images from
interval cameras at sites in Honshu, which experiences a rainy season and typhoons,
was often poor due to bad weather.

According to Japan Meteorogical Agency observational data, annual trends in
temperature rise were less pronounced at high altitude points than at low altitude
points; by season, temperatures tended to rise in spring and summer. At Monitoring Site
1000 alpine zone survey sites, annual average temperatures trended upward, but

seasonal changes varied depending on the site.

IV. Plant response in the ecosystem of alpine zone organisms concerning vegetation,



dwarf Siberian pine annual shoot elongation and flowering phenology is summarized
here.

Results of the vegetation survey showed no changes in species on the Red List,
and no alien plants were observed. On snowbed plots, many species increased, such as
deciduous shrubs, evergreen shrubs and grasses and also forbs. Many fellfield plots had
more deciduous shrubs, evergreen shrubs and grasses, but forbs decreased in the
Northern Japanese Alps (Tateyama). Increased and decreased species in terms of
distribution vegetation zones, most species that declined were forbs present in the alpine
zone in fellfield plots, whereas species that had increased were those found only in the
alpine zone and species in wide vegetation distribution zones. Feeding damage and
feeding signs due to sika deer (Cervus nippon) were observed on Mt. Daisetsu, the
Southern Japanese Alps (Mt. Kitadake) and Mt. Fuji.

Over several decades, dwarf Siberian pine anual shoot elongation had been
increasing at all sites. Using weather data from weather monitoring stations closest to
each site, the relationship between average temperature or maximum temperature of
monthly or seasonal was analyzed. This showed that the higher the temperature the
previous summer, the more shoot elongation took place.

The flowering phenology survey showed that flowering took place later in
snowbed plots than in fellfield plots and varied depending on when snowmelt occurred.
In both snowbed and fellfield plots, flowering did not take place earlier. Annual
variations in flowering phenology vary markedly, even for the same species, depending
on whether the site is in Hokkaido or Honshu, or whether the plot is a fellfield or a
snowbed. For four species of plants, when ground surface temperature rises, the period
between growth starting date and start of flowering is shorter, and a prediction formula

showed that shortening of days is greater in fellfields than snowbeds.

Insect response in the ecosystem of alpine zone organisms is summarized for
butterflies, ground beetles and bumblebees.

A total of 60 species of butterflies were observed over four sites, of which 10
species were Alpine butterflies. There was no decrease in Alpine butterfly species or
increase in low-altitude species. Number of species and populations were placed into four
groups by plot: alpine butterflies; subalpine region/highland butterflies; low-altitude
butterflies; and summit-dwelling/migratory butterflies. Excluding the effect of light
intensity at the time of the survey, the number of Erebia neriene populations was
relatively stable in some plots but was declining in others.

A total of 33 species of ground beetles were observed in four plots on the Mt.
Hakusan site, of which 12 were alpine species. Both the number of species and
populations of alpine species is declining, and newly observed species included species
living in low-altitude areas. By environment, alpine species had declined in lower

altitude snowbed vegetation plots and fellfield vegetation plots.



Six species of bumblebees were observed on Mt. Daisetsu and five in the
Northern Japanese Alps (from Mt. Chogatake to Mt. Jonendake). On Mt. Daisetsu, the
large earth bumblebee (Bombus terrestris), which has classified as an invasive alien
species in Japan by the Ministry of the Environment, was observed. Flowering plants
visited by bumblebees by habitat, the species with the highest frequency of flower visits

were those growing in tall forb vegetation (snow-meadow vegetation).

V. The Summary covered the relationship between the four dangers to biodiversity and
the alpine zone, and observations were made concerning the issues and policies in
preparation for the fifth survey period.

Penetration of the large earth bumblebee is a matter of concern regarding the
third danger to biodiversity. As for the fourth danger, the following are noted: rising
temperatures and earlier snowmelt and last freeze day; changes in animal and plant
distribution; expanding habitat of sika deer and other wildlife; and changing animal and
plant phenology and its impact on the effects of species interaction.

With regard to issues and policies in preparation for the fifth survey period, the
Summary covered actions taken up until now and their outcomes as well as issues going
forward, survey site locations, survey methodologies, survey structures, information
management and dissemination, utilization of survey findings in conservation programs

and coordination with international frameworks.
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o . . . .
Bilar 1E= 001 0003 46 <0.001
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A+ CERAISN - REIBNTRLIZ,

S TFX/ A K Date Temp: y=EXP(4.29617-0.12071%Temp) AIC= 456.3, ETJLIFUNFRLAMNo1=H, BAE~DHTIFEYLRD
Ehot=,

A9 A: K Date” Temp:y = EXP(4.84160 —0.17921%Temp) AIC=243.64

SRXZY: K Date"Temp:y = EXP(4.08932 — 0.12260 * Temp) AIC=234.9

2522k Date Temp+Plot: 2 EE i y=EXP(5.09168-0.08049%Temp) 2 ERZE y=EXP(5.09168-0.44423-0.08049%Temp)
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SYITER/ XYV TOVCDHELEIELT-ET )L Date Plot(AIC=268.26)L73Y) | SREDELE AR SN M oT=,
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HV-1-32 FEFTEHFEOMKRERESBROBROTFAET IV
FTERTEHM OB MREEELDBERETT FRXEERTELRIZOVWTY ST, [REE
[E& YA TEAICN = RERATRL,

S TX /341 K Date " Temp:y = EXP(3.58143 — 0.04905%Temp) AlC=427.8 RE:EE(XFIFLVEDFEME (P =0.81)

AT A TAOYRERELLIZERMN OB EINT=ETIL Date ™ 1(AIC=216.86) ASE RS . TEFTELR D A

BESTOVRDEVOEEEXZITTIC—F (EERMELHMIE 18-20 B) EFBEh .. TERFRAEHBA~DEBEDE
E(FBOHTINESNZENTRESNT=,

SR XA : X Date” Temp:=EXP(3.81163 — 0.09013 *Temp) AIC=196.39

U5R=Ty H Date” Temp*Plot: BEEEH y = exp(5.31999-0.16288%Temp) BERZEy = exp(5.31999-
3.25701-0.16288%Temp+0.20917*Temp) FREATIH T vy = exp(5.31999-1.58031-0.16288*Temp+0.14575*Temp)
AIC=238.19 T-fZLFEITHIYF-158031 BLUFEIT/ Y FLMEREEEDRKEFRADEZRE 014575 (FHFE

Ty,
NG URDTYHILEEEDBRITEL YA EDENDHAEEELT-ET /L Date ™ Site (AIC=240.88) A EiRSh
1=

SVITXR/X)oVFTOYRELESELT- Date ~ Plot (AIC=243.32) AMEiREN  SREEDBEEZEA LMo, BITEHA
O EHEITEEREMA 15 B, FEIATHIHEN 31 B, ILIUEEEMN 26 HTHo=H. BESRIETAVE
ROTEFZELEET HEHBIINS,
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KRIV-1-11 FAEREE . RIERBFEHEERB . £FTERB ~MIEMBBE-EZHEHRED
wRERELBHOTOVMEDTEY
BiREFAEMIRE. BT EEHRE. REHREXREEE . SHREIEEERR . £FTER
BHII#thRERED B FENSCULIZE>T=B, FEMIBBRIE. FERAT—C A D#E, thRERE
EEHIETFIE(RERE) KELUFEFITROHEEFBLAFTERBIIERTREL-ME
LERDEREITRARE.

BE BE
Eadce v
1AFRE LR EREh 6/9 5/12 5/5| 56 (+ 13 )| 348 (x 73 )| 107 (= 13 )| 261 (£ 6.1 )
IBFREILEERE 7/20 6/30 6/28| 117 (x 22 )| 117 (£ 58 )| 149 (£ 15 )| 80 (+ 28 )
1CFREILUFEIARIHTE 6/9 5/17 4/26| 67 (x 12 )| 372 (£ 97 )| 119 (£ 09 )| 237 (£ 53 )
IDFRE LFEFE 4 iR 7/18 7/6 7/6| 134 (£ 21 )| 125 (+x 25 )| 147 (+ 09 )| 283 (£ 47 )
2Bedt 7 LT R (3LIL) B & 6/21 5/21 5/16| 67 (x 09 )| 368 (100 )| 115 (= 14 )| 279 (= 75 )
4CeBILIKER 7/29 7/15 7/16| 140 (£ 17 )| 129 (+ 55 )| 150 (+ 09 )| 169 (+ 53 )
4He ALLEE HE 7/21 — — — — — —
AT A
1AFRE LR EREih 6/15 5/12 5/5| 62 (x 13 )| 416 (x 81 )| 110 (£ 09 )| 182 (£ 28 )
1CFREILFEIARIHTE 6/11 5/17 4/26| 69 (x 10 )| 388 (£ 9.1 )| 117 (£ 14 )| 198 (£ 38 )
2Bedt 7ILT A (ILLL) A Eith 6/22 5/21 5/16| 6.8 (+ 09 )| 378 (= 110 )| 110 (= 15 )| 183 (= 7.1 )
SRATY
1AFRE LR EREih 6/6 5/12 5/5| 53 (x 14 )| 319 (x 81 ) 95 (x 15 )| 181 (£ 35 )
IBFREILEERE 7/16 6/30 6/28| 114 (£ 21 )| 145 (= 45 )| 142 (= 16 )| 123 (x 27 )
ICFREILFEITIHF 6/1 5/7 4/26| 59 (x 1.1 )| 297 (£ 92 )| 106 (£ 15 )| 192 (£ 54 )
DIRZITY
1AFRE LR EREih 7/22 5/12 5/5| 92 (+ 13 )| 778 (+ 94 )| 158 (x 13 )| 159 (£ 56 )
IBFREILEERE 8/6 6/30 6/28| 133 (+ 14 )| 358 (£ 60 )| 138 (x 18 )| 149 (* 56 )
1CFREIUFEIRI YT 7/12 5/7 4/26| 96 (x 1.1 )| 708 (x 116 )| 162 (£ 1.1 )| 319 (£ 66 )
NIYURYTY
IDFREILFEE 4 EiFE 7/31 7/6 7/6| 140 (£ 14 )| 265 (+ 56 )| 138 (= 13 )| 258 (£ 69 )
2AedL7ILTR (L) ERTF 7/23 7/3 7/5| 125 (£ 10 )| 187 (117 )| 147 (+ 1.1 )| 240 (£ 75 )
4CeHILIKER 8/12 7/15 7/16| 144 (= 1.1 )| 282 (£ 44 )| 149 (£ 22 )| 172 (= 49 )
4HeBILRE HE 8/1 = = - — — —
SYITR/IRYYD
IBFREILEERE 8/10 6/30 6/28| 134 (+ 14 )| 414 (£ 63 )| 132 (£ 16 )| 148 (* 70 )
IDFREILFEE4EiFE* 8/11 7/6 7/6| 143 (£ 12 )| 363 (= 45 )| 117 (£ 19 )| 309 (= 56 )
2Aedt 7ILTR (FLIL) BETF 8/3 7/3 7/5| 134 (= 10 )| 290 (= 112 )| 140 (£ 20 )| 246 (£ 49 )
6Be® = LLFRMIR R AF50 8/17 4/5 4/15| 118 (£ 06 )[1253 (=179 )| 145 (£ 11 )| 230 (= 57 )
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Z Y 7w, BRI EM 23 L TS BER S 5,
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A4 NETEVWRALIL, ENENOFEOEIEIIRE o7, ZOEWRHIERAICEI D00,
FERBERI OB R A KM L=t DI HONWT, BARABRANBLETH D,

DY A b - Tay MIAEFTL2HOBMARGHE ZHR LI 2 A, REILORE L BRED
@7 e M E, AIOFR 7 vy MR, ZNENBRERIME B OFELE 2 — 2 H3E
LCTWe, — /AT, RELORE M 77y hEFEHT vy b, RFELUOZEHT 2y b ERIMNYA
FOFEW T vy b REILOEEM 7 2 > &AM A FOREH T 7y FeE | STHIBREESC 1L
B2 D7 m oy NETIE, BRIEBRLE A DFEERE N F — 3R> T\, Ziud, KUEZEE)IC
KT BT = 7 v O— A DS LS Lk N O BREE ] TR R D RTREME A RIR L TR Y . RUEE
T AEIEYM O 7 = ) n D—SEOPRICE LT, Mgt E E 85 2 L o EEM A R
THHDTHD,

B LA OBHAEIC B R A I T ERNL, MBEOAE, [MHA, HRmRETH LI, HY
A BRI (A - TH) 1Tk TRBORE INRL- T, SHEMHEORIEY «
JaY—, EMHICERURFEL WD, FHEE CIIEYOABRERIITMSRNC L > T
RESNDEN, BRI BICHEIEEITEMICEFT20 T, £< OS5 MHEWIT ST % i
BHIMCHIEICE > T, ZhUd, (WA TERIT N —FIEITTT 2546, SHEDHE D
BAMEBIM N M SN D FIREME 2 RIB T 2 b O TH D, FHMEMELEOBER L, ~ AT RF
IR EEHERRY r— X —DIFEE— 7 W & —T 5, FHMEWEE ORI ORI, &L
RESRICTRAN 70 5 B8 % KT T rIREMED B D (Kudo, 2014),

JEEHREREE T, BRI PRI OV — X AN 2 5 0T, oA BRI
HNHEIRIC L 20 &2 =T, R CIREERMEZ R > - CTh > CHHEE CICRMIR 2232
Z LD, A BEIOMENTCEE O BAER B & BIER A B ICHBRZ2BRB A Do 7D
U R ORERESE G L TnWb LB LD, AE TITHEMOEFT Y — AU REL,
FEIOMEITIC > TREIZ EF LTV, 20729, BEICE S IREERMEIIREIC L > TEEET
HD, BHENEWRIZOWTIE, BEOAECIEE LS OER ., #] 2 1X HE 2 &2 BHTER 12 B
LTS AR H 5, BEICEET 2 ERNPMEICL > TR0 THIUE, [EEENCH
57 x /)Y —IREE, [ R ORI TR 5 Z &2 B,

L, ABEAE (MEmEBEHEKIENS CEBATH) ~BERBE £ To & hFzm
TEEE & DBIRITIT LIRS0 | ) A ) DB OE N L T —EOBMEN RS-, BIEBRE
A CoFHHFEmIRE & B L OBRE —BIBEET L (N B IO LBFIRGET L

(GIMM) ZHWTI P ~F oM L IRXXFT A UTRA, OTXR= DO TTRIT S Z
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W EE R L » &, HIFRmIEEOEENENEFERHDOIZ Y T/hEanWE P,

FEBREWIR O MF mIRE & AR ORRRIL, —HORE TILE | EE 2 K & iR mik
g BRI —EORRN RO, EHMFRmIRE & Al ORGRE —BRILBRIEET L (GIM) B &
O ALIEIREET L (GLM) ZHWTHEE Liz & 2 A, FEFEHIR O R mRE & ORIk
DRHTELLDIFIIP~F oS, IXZXFT, O IT7X=0 VDR ThHoTe, TLHDOMIZE
WThH, IBREOEETI X A4 T ZBRWTHE TIER o7z,

RELOARBAECHONLIEY = /) o V—F =205, BHEL-LOBEHIR 0L 8 % T
HL7=mF2EClid, REHE IR O E LM< Z T, 1 CoRIR EAIC L BREHEITN 4 A
s S, HSHEMITKIE XL D bEMRITRHOEEL 2T 5 2 L nmE ST, EITERkICX
S>T1CORIEES L 10 HEOEMT OFIULIIE Z - 728546, &I O BAEHIF 238 5 H [
HiESiLD E PRI &N (Kudo, 2019), FiZ & OBIEHIRIICIZ Y v v b Z L ofifEE (EAE)
RBEDENBEMR L TV D ATREMER BV (BlZE. 7 v N NOBRTEERED D e ERRTE
HIMIZEL 2 5), £/-, SA7 vy b TR, 7oy NNTHERIPEDERS LRI EE2H
b, SOITA L Z—r I AT TRHONIZEGRN D ERETHRENSK T T 5 2 & A3~ gt
SINTEY, BN, [URZLSE), MRS EROBREHIMEICEEL TWLRMER S D, KV FEMR
7 x )Y —REOMIICE, BEEOEBLOHEMRRRER ZZE LIt =4 Y 7 LT
FEORFNLEEND,
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2)iAEH
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Z w7 M, WAREMAGLI OBIGE RIS, M1 ~27 vy b, ERTEBEE RETZ
EOTEDLRBIEMAERN, A M1 ~27 0y hEFEE L, 2B, iR v FOREMIT I .
3. (4) 2oz kL,

3)AEFZE

TAV T8 MEELITERREICLY, HBEOMEAERLZTE LT, 74/ 7k
7 MNRETIE. EILEO T CHIEIRICOAAT AR DAL VB R WA RIEERE S L, 2
O E IR A fiek Lz, BRI Tk, (R EREOH IR EICE BT 57T a vEE
FZxtg e U4 EREERsk L GELWIEFIRIE, T£=4 Y 794 b 1000 &L
HE~v=2T )V RHE~v=aT )] Z2B2HOZL),

4)S5H-B Ak
O e E AR OB

YA FNOF a VEOHBURNAIZET 5720, 1 bl 7 ey MRl 144720 O fk
REEEEZER L, TR, &7 1y bOREfERMEREE LT, BFEOMRMEERZDO A
AHEREFSE CEH S EERE L, W2, A MRIOVEEEREREE LT, £7 1y hOF
Bifes BB oadt a2, 7 ay METHoEE R Lz, 7o, FHMEMERE OB HIZIZL
ToX Gz rx 7 =22, MER : —FRICEREIOREZIT> TV DL5E
Wi, AEREIR S BOT—2 2w, () A4 87087 MRA : A RICHEEOREZ
Fhi LTV DHEEITIEL, R EZITERO 5 BREEEEEN 2N 0T — 42 2 iz, ()8R
HE =2 T VITED BT 8:00~14:00 OFT —X OIrA Hviz, 1K 2 B OHE % E
B L TWDEEITIE, 2B 5 BREESCEEERNB LW EOT — 2 & iz,

OHMREOARBHBMELFIEDLVE LY

EEIRERE A ORI AW R o277 — 2 S8 RO H ARE N T O, HIBR) /534
ARBRE, BEICOWTEEFEEN S L. (A, 2006 ; HAF a vHEEEHS, 2019 ; AA
B B&mELZES, 2013),

fEgBFEDOADMEE LT, EROMRINTMEN RO Ly RUR NOAT Y — L fERMEOZE
K, RIKFLaW & HEER D BABEYE~OEREDOAREE L ) £ iz (hRERE AR MRS
A SRR AR, 2016 ; JLUREBREEAIE RIS AR IR, 2001 ; A1 R B AL Bh) (R kF
IRIRAS, 2020 ; BRETAE B ARBREL RS A A Wi DRI S HEEESE, 2015a 5 2020 ; REFIREREEH A
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SRR - B IRBRBEIREMTIEAT A ARERETES, 2015 ; BB IRAEMZERMENTIES - BB IR AR IL#
WFZERT « B IRAETRERBEITER B2 B ARIRAERR, 2004 ; [LIALIRZRAREREE A2 & 0 HARFR, 2018),
FEO 1 EAREMICT 20T, HBEMOMELSEROELEZEET 5720, Tk
(2020) IZHECCLATF DI NV—T 3T %70z, ZNA—T53F OFMC &7 - TiX, dbfgEo Y
A b CHERR S IVTZFRIZ DWW TR S (2020) , AN O YA b THesd SV FEIZ- DWW TIEEEH (1996)
BB L Lic, ZOeHabtd ROl o, AMNTIEEILT a 77223, EE IR &R S 5
L7 L, FIC iofi%@£k$Mkf£@é7w~ 25T bz,
ITN—7A (ELFav)
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FERELTHX AV EaUEY, SHOICHELOBKEOVHHEARELTHE A%~
ZI e AT EOMITEIUEICERT 5T a v TTIEAaW A, &I A TR X < R
SNbD, ZNoOFavirELdTHRELE - mEOFa v —748 Lk,
TN—7"C ({54 i)
< AR E 7RI T, m TR A TSR SN D S —T
IN—7D (LUTESH - BEERE)
XTI IICE N Ny TREEWVDI TV ILTETHA1TEI 2 /R 3R & RN 2358 < @&l
EBAZ T THXHTRI YYD TATFN, $BETIIHERS LA TFE VR
YECATHET NG T N—T,

@7 n—7BIRI Ha¥iE

B O T a VHORET — X 1%, AERORE, a3 VEOR
BRI OTIL, AR OBENFETRERELTEN/H TS 5, £ HIV-2-1 RIEREHED
IHBEHINIEED T EHEFE B IXL2ENKREN, 22T = DIBLIEE

F—HDIELOE VAT THIZD, Ebl-) OFEHEEEE RNV | SUoiE | FHEGEOEE
2-LIC LD 5 TT U ZEICEHR L T B EREAF R T 5 RLIEHK 0 0
(A - BB, 1999) HWWT, YA Ty hoF 3 TR 1 0<M<0.3
OIS DR & A T2, 2 03=M<1
RI F85MRA % T v 7B L =T — 2 b 65D % 3 EMQ
Bt & BR800 & % A8 L C R HIAIO 2485 C. RI = SRi : 120=<“:A<<‘:0
/S/ M — 1) (ZRi: T 7MEOEFN S: AR, M - méKwo
77 OFERS) OXTHE IS, RIBEOMEIZ0 ~ 1 OfEPHD - o=

BAE LD, LITEWIEERE - R It a2k,
FavHEA~DD4 T N—TTLIZRILfEEZRD, L—F—F v — b &2ER LT=,

@OR=t V7 OREBEEDOERESD)

EILED T H IR T 2 X2 B FIZONWT, ERT B v MBI 2 B OFEREE)
ot LTc, R=b A7 OIFENIE D H O RBEICRKE < EBEZ ST, FRICHE LRV IEOFEREN
HDHZENRMOBNTND (A - FFf, 2007), F7oHRUTE 1 RIORETT A FRND 8 MK
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EH & 72 D03 HUBRSOIE SIS Ko TRAEDOE — 7 13825 Z L AHE S TS (FEH 5, 1984),
L7eh o THERUT — X IITTHEREO RESCTHE B I L 5B LEZ T WA aReErRdb 5, 22T
FRAT H ORE OB EIRN L T= e 0 7 EEREROFEREB OB 2R T 5720, EREAET
— S HBRDIZ 30 43I T2 D=k A ONEIERE & | AR 0O IR O R o0 F BRI 23
Bz 7y MCOWTZOREYFAN G, —ERE (30,0001ux) ([ZHF Lz _= b 1 7 OHEE
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