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Salix hukaoana in macro scale and changes in
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Fig. 1.
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The environmental factor values on river mesh and Salix hukaoana habitat mesh.
In order of its latitudes from the north, the habits are Waga river, Ikusa river, Naruse river, Ina river,
Narusawa river and Yubiso river.
The histogram shows the distribution of river mesh, and the point diagrams show the distribution of
each habitat mesh.
The value of geology in a watershed is the ratio of granitic rocks and tertiary deposit to total watershed
area.
TPI represents topography of valley floor taking values of 0, negative and positive, meaning flat,
concave and convex respectively.
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Table 1. Geological component on catchments in the habitat of Salix hukaoana.
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Fig. 2. A part of analyzed mesh and Salix hukaoana potential habitat mesh.
Red is the potential habitat mesh, and grey is the river mesh in the enlarged area.
Red mesh is estimated with the environmental factors of S. hukaoana habitat; W1 is between 60.1 and
85.5, winter snow depth is over 80 cm, TPI is between -3 and 0 and the ratio of granitic rocks and
tertiary deposit to total watershed area is between 61.7 and 100 %.
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Fig. 3. Newfound habitat of Salix hukaoana in the field survey.

Pink is the newly found habitat in this study, red is the known habitat.

Green is found not to be habitat, black is not yet surveyed.
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IRACOKI R (19 20,000 4T & SO (§9 6,000 4E5T) 128122 E Y Y+ FOFIEEF
KENIIRAOKIIRFEN], B SGEED], B - Ok - k- REBIEOB AT (K-3 2H)
RAOKMRIENIE, AP BE L ) ST (R - MIllT 1988; £~ AR & 2006), FEMBIMFEE G
FHED 5F & LT (UM 1982; 5 2006) HEE L7z. MIGEELIE, FPEREEBIEL D 25CTHE
(KA - WIMT 1988; %2 1990), FEEMARFIEREIBAEELF L E LCHEL, 4km U LEOXEIZOWTHE
F10km /Ny 7 7 — R FEE S,
BRIIBUED, KOBIERAOKIREN, BRI OREN OWER (ZH 1990),
The potential habitat of Salix hukaoana in the last glacial epoch (20,000 years ago) and the
Hypsithermal period (6,000 years ago).
Light blue and orange colors represent the potential habitat in the last glacial epoch and the
Hypsithermal period respectively.
Pink, red, green and black are the present potential habitat (see Fig. 3).
The potential habitat in the last glacial epoch is estimated under the condition that average monthly
temperatures are 5 C lower than today (Omori and Yanagimachi 1988, Sasaki et al. 2006) and winter
snow depth is half of today (Ono 1982, Hara 2006).
The potential habitat in the Hypsithermal period is estimated under the condition that average monthly
temperatures are 2.5 C higher than today (Omori and Yanagimachi 1988, Yasuda 1990) and winter
snow depth is equal to that of today.
In areas over 4 km in length, buffer zones with 10 km diameters are considered in the above
estimations.
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Summary

Based on five environmental factors, the potential habitat of the endangered species Salix
hukaoana in the area between Tohoku and Chubu, Japan, was estimated using a geographic
information system (GIS). Past S. hukaoana habitat was also estimated in relation to historical
climate change. The known distribution of S. hukaoana encompasses the following range of
environments: warmth index 60.1-85.5, snow depth >80 cm, topographic position index (TPI)
—3 to 0, and the proportion of granitic rocks and Tertiary layer in the watershed >61.7%.
Consequently, 248 potential habitats along rivers were identified from areas where these ranges
overlapped. After exploring 54 potential habitats, we discovered seven additional habitats. The
distribution of S. hukaoana was restricted to two hilly terrain on the Sea of Japan side in the last
glacial epoch, and to a narrow area along Ou mountain chain (part of the Chugoku range) in
the Hypsithermal period. The strict limitation placed on its habitat by environment parameters
inhibits the maintenance and expansion of S. hukaoana populations. Since its potential
habitat is in areas that favour dam construction, the conservation of this species is threatened.
Consequently, it is imperative that we identify unknown habitats and conserve them immediately.
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