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Climate change impacts on alpine ecosystems in the Daisetsuzan National Park in northern
Japan

“THE &'
*Gaku Kudo'

1. 0EE X A RIS R A A Febe
1.Faculty of Environmental Earth Science, Hokkaido University

WEFRERIRRZHICH L TREMRFLERTHD . HKREBZEOFEEBRANDEEEREITBIDITEL TL)
3. CNETIC. EVMOEEBNLE. ZHINE. PHEBOEBIEEZ DEFARBFEEINTSD. BOiE

B BREBERE. ZREDRD. BEREOETRESHTH D, UHLERS, BABEOILEHICH (TS
SR -BRET—ILESVICERREZIV YV IDT—IERBEAEZ L. FRIAZIBOEE/LCERERE(L
Z5|ETR LTV IEBRBFTOHICF. MEREOEBREZICOEZIV VY IRRETH B,
IEEICHBIRBLUELNABEFHARRKOEILIAETH Y. EELBEESMED LI ERFBFHDEVASILE
EBROEMZHREEEHEITRENDEL > TULD, ABLUICHFVTEAF. [IRDBRILPEE(TORHEM
ETLTHED., EYMOEBHBROZPTEOTIREEENE TR LI EHASTNIBLEERADEEL
ZHERINTUD, COFBETIE. INFTICAELRTEREINCEERT VD RERET S,
FHBLERIADT VRO RELT, EYEFH (D09 —) OBLEEYODTEELNH D, SILEY
ORETEEFHEEERTRERICGE<KEL T D, S®RITORHbESILIEMEEDRETE/ Y — V5 UICRETEH
BEAXST<HNET D, COLOEBERT—ILD T T /)OI —HEZ. BB RELTHAITIERBEEED
MEERICERUEEEEIE5Y, BERHEORHLICLDELEY E TEMENERE DHEBKRAEIND
BARICE. BREREONBICE DTV FTRENED, mLERBROERZEMERTH S VIL/\NFTNFHEE
BHSMERTHD. HME IO —FKECHVMEBRBNERT S, SUEEE(CH U THREGENEL
<. SBEREECIEVEENEEETICGU IO —BEATEFI(IC. £FBHY - VEB¥THARCESZR
MRECBDCERH D, BERHHETENENTERDFEEHRHEICILREL D & BAADZERY —EIRMET
L. ZLOBLEYTEFEEDVBETHAEET D, cNABITETELD. BILEVEFREOEREEIIN
B, 5L, BENERIEEWEBEUHDETESITEI L. FBY X VHHOBEZSDEREEIBINTE S, CD
K3, RIRZENCLBDEMEHDOEEIL. BLUERRICASHLEELEEZS5T,
BRGCHSBILBEZRETETLTUSD, AZLABHRERTIE. BESTBHEDEEXE F VT DILKHE
TLTVB, ZORAE LT, ERIBFHORRLE TEZIRIENEZ S5ND, BESTEMERXRIDITY )
NOY U1 FTFORFLEGRERRE. BRI LU ICKDERBRENBEEI N, BFEENFIRINEZIZH
(CREITCEDEND SN, Ffew ABLWRTLELBEOHSNDIFIVHTORMILKE. SRITOBEFDIC
5 TIEGIRLEEBHRNERDONAICLDINRLZEEZXS5ND, FIVIFTREMTEDHRRICLDEKX
FOO—-V&EERL. BUOEEMRICEDBLEHBHEEZERESE. BZHRUEEHBIE D, . EREE
BUERICLKD I SHBTBEEZIBEAS TR SINDICENYBELZ, BRICHMELATZIFIVHHNER
F. BLEEBROEMZHUEERE T D LTHRBICEELRBETH D, THDREER(C L DELEE R2R
([CEELEECENDS. ABREYHOANED EELEBEEDFREEEE L TEMTH D ENREBINT,
[MEZE T CEILEEBREEYZHEEEREL TULLZHICIE. REEEBRORERNELZIRAET-SY
VOBHIDBREMEN CTEETH D, SHIC. [MEEEEERIRICBEDETRE (CHICTE SIEGHREERE
STEDEE ERTNKRHENSD,

F—DO—F BLEER. [REE. BLEY

Keywords: alpine ecosystem, climate change, alpine plants

©2016. Japan Geoscience Union. A1l Right Reserved. - MGI20-01 -



MGI20-02 AR ERN S EE2016E AR

SMRZEBMNLMMEAEYIORIED T/ 0J - (CRIFTEE -FEM S LEYEHIC-
Effects of climate change on flowering phenology of montane plants: a case study for a
spring ephemeral and alpine plants
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Plant phenology, seasonal and periodic behavior shown by plants, is though to be largely affected
by global climate change. Most studies on plant phenology have been carried out on the
low-elevation sites in and/or near the urban area. Phenological observation has been rarely
conducted in the montane area, especially in the alpine region, where global climate change would
have a strong impact. In this presentation, I will show seasonal and yearly variations of flowering
phenology in montane plants inhabiting in a secondary forest and alpine ecosystems having a snowy
climatic regime. Target species are Erythronium japonicum, Diapensia lapponica var. obovata, and
Sieversia pentapetala. I and co-researchers observed these flowering phenology from 2010 to 2015,
and also measured air and soil temperatures, and recorded directly or estimated indirectly dates of
snowmelt. According to an analyzing technique reported by Kimball et al. (2014), we could express
temporal changes of the flowering rate as a logistic curve, using degree-day accumulations based on
air and soil temperatures, day of year, and day from snowmelt as explanatory variables. I will show
the species specific difference of significant variables against the flowering phenology, and the
effectiveness using a logistic model for describing and predicting flowering phenology of montane
plants.
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Monitoring of snowmelt in the Japanese alpine zone by using time-lapse cameras
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The vulnerability of alpine ecosystems to climate change, as pointed out by IPCC, and the necessity
to conduct monitoring in the alpine zone have been recognized worldwide. The Japanese alpine zone
is characterized by extremely heavy snowfall, and snowmelt is a key factor for the growth of alpine
vegetation. National Institute for Environmental Studies has, therefore, launched long-term
monitoring of snowmelt and ecosystems in the Japanese alpine zone since 2011 by using automated
digital time-lapse cameras, and 18 monitoring sites are under operation currently. By comparing the
photographs taken at the same time each year, we can determine the time for snow fall and melting
and the spatial differences in their speed,

In this study, a new monitoring method by digital cameras was developed in order to detect yearly
changes of snow-cover areas at high temporal and spatial resolutions. We used images derived from
the cameras that we have installed at mountain lodges in Nagano Prefecture (at elevations around
2350-3100 m) and at around Mt. Rishiri in Hokkaido, and in addition, the live camera images that
have already been operated by local governments in Tohoku area and Mt.Fuji. RGB digital numbers
were derived from each pixel within the images. The snow-cover and snow-free pixels were
automatically classified by statistic discriminate analysis based on the variance of gray-level
histograms for each image.

The detected snowmelt dates showed site-specific characteristics and yearly variations.
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Timing, magnitude and origin of seasonal rockfall activity in the Southern Japanese Alps:
A multi-method approach
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Recent technological advances have enabled us to monitor bedrock micro-cracking at high time
resolution and succeeding rockfall activity at high spatial resolution. Precise evaluation of the
trigger of each rockfall event, however, requires a combination of multiple methods that detect
cracking and falling activities and provide data on their controlling environmental parameters.
Long-term monitoring is also necessary to evaluate the contribution of each trigger to the rockwall
erosion.

Multi-method monitoring has been conducted to detect the timing and trigger of rockfall activity on
an alpine rockslide cliff composed of Cretaceous sandstone and shale in the southern Japanese Alps
(Aresawa rockslide, 2900 m ASL). The monitoring programme includes manual measurements of peeling
from painted rockface and collection of fallen debris (4-5 times per year) and thermography of
rockface (yearly), and data logging of time-lapse photography of rockface (daily), crack opening,
rock temperature and moisture (3-4 hr intervals) and meteorological elements (air temperature and
precipitation at 10-min intervals). A stereographic pair of sequential photographs allow us to
visually identify the location of new erosion at daily resolution. Combined with precipitation
data, the photographs also indicate the type of precipitation (rain or snow).

Five years (2010-2015) of debris trapping show major rockfall activity in winter (between November
and May) and occasional activity associated with heavy rains in summer. Highly active areas of the
rockwall experience retreat by >1 mm per year. Time-lapse photography displayed at least eight
rockfall events within the shot area in the 2014-2015 period. The integration of multiple data
enables understanding of a sequence of natural processes towards rockfalls, suggesting that at
least three types of rockfall processes recur annually (Fig. 1A). (1) In summer and early autumn,
heavy rainfalls (>100 mm/day) raise the rock moisture content close to the saturation level, often
triggering significant rockfalls, probably due to raised water pressure in rock joints or
lubrication of joints. (2) In late autumn and late spring, light or intermediate rainfalls are
sometimes followed by high moisture, shallow freezing, rapid thawing and eventually by small-scale
rock peeling. (3) In early winter and early spring, the same process occurs as in the second case
but rainfall is replaced by snowfall (Fig. 1B).
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(A) Event 1: 5—6 October 2014 (B) Event 5 & 6: 1-2 & 10-12 April 2015
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Fig. 1. Examples of rockfall events (F) and corresponding environmental conditions in the 2014-2015 period.
Symbols: R=Rain, S=Snow, D=Depth.
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Natural and artificial factors controlling 275-day flow in the Japanese Alps region
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The thickness and flows of an ice mass of the Kakunezato perennial snow patch, Mt.
Kashimayari, the northern Japanese Alps
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We describe field measurements (ground penetrating radar (GPR), geodetic survey and crevasse
observation) to provide new information on the surface flow velocity, the ice thickness and the
snow density profile of the Kakunezato perennial snow patch in Mt. Kashimayari (2889 m asl) in the
northern Japanese Alps, central Japan.

We found the thick ice mass (over 40 m in thickness) in the central part of the Kakunezato
perennial snow patch. The snow density is > 820kg/m’ below 1 m in depth from the surface in October
2015. The ice mass had flowed 12 - 17 cm / 24 days in the autumn of 2015. Thus, we regard the snow
patch as small active glacier.
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The flow of the Kakunezato perennial snow patch
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