ZEIEAY T
PR — P+ T

Muroran Institute of Technology Academic Resources Archive

7

Y
N
&
]]lm
S
=

SlEZF A Em O ) 1KIRIZ 5
AS

u

N

E:&: Japanese

HARE

/ABIH: 2023-11-29
F—7— K (Ja):
F—7— K (En):
ERE: 2o, BXEA
X—=ILT7 KL R:
Firi&:

https://doi.org/10.15118/0002000154




K 4 R TEW
AL O B XUIREE SR OR)IKIRIZ G X 5 2B O
mXEAEER A A R PRI W

BB’ AN wk

B AN w6

SAEEB D) N KT TR L LT, BEROMTIIKED EFIZEY, WKHEE
DGRBS 2 F ot KA O LB AN T 2 & FRIEA TV D, KUEZE
Bk 2 ) AR RESR OISR &2 RS 2 720121, KIRZE L Z 5 T & Dt -
KIBETNVORBBULETH S, 5%, WIIOBKERERDOERED - OMIERIZONT
R ZHED D BN 573, FEMIZREIS R ORMFT O 7o OIZIE, KUEEENZ KR 23 17KIR
DISEIZONT, BRI O KIBEDO R & 728 WO & 722 2 HUERE S Z B L CTH LS
THILENRMETHD. £ I CRFETIE, FERMHOHE OEWITL U7oKiRZ (%
BT E DI - KIBETVEHICHE L CEOMREEZRIEL, FHISh DA (LE T
MR L7z,

SRR A D 2 i KRR AR L, SRS & AR & O BRI 72 HUEE 23 5
9 HACHEEZE 4L A AR & Lz, Wi - KRBT T VIIRA - MEmimEeE, At
AR S OV E R R 2 KRBT 5 T L ZMAA O Tk Lz, RhriH oy 2
CATKIBRRE DEWE 52 THE Z L OKEBOEVEHRAT S & L big, kI % 5%
BINCHAT A0 T RAH#H -,

R LT VRN EBEOWIFEL OVKIRZ FHHR TE D20 EMRAE LR, —EORBE
THELTE 2 Z LA SNz, BUAAKIIE AT, FEIC S TR (RERR
H) OFENRREL, TOFE, FlZE L CIRELOKENFELS LD Z E00R
mEhz, EHIT, ZOFET/NEFWTIPCC RCPS. 537 U A ffske&ifE Tzt it Bl
Tt w R OKIROFER T AT o 7. ISR ILE A, FARSAAIERE Y $ EFOK
EAMES I Z B, EKIRIC L THEssem KM EAEMIC L - T, KUREBI OB % [AlEEd
DT & 72 D REEA R STz

U ED X1, KimSCTIERE A OKGEEE D FE S I M H O KR B 2 5 8IS
W, EEOFEHCHLS (I 2BV TERMICEHMECE 28T LV AFZICBHFE L. K
WFFEIE, MEEFEAGHICIT D H KR OA BREORA - BAICIEHT5 Z ENTRETH
5.



ABSTRACT

As an impact of climate change on rivers, suitable habitats for cold-water species, including target
species of inland fisheries and endangered species, are projected to shrink as water temperatures rise
in cold snowy regions. Detailed studies of river ecosystem adaptation to climate change require the
development of runoff and temperature models that can account for changes in water temperature. In
order to develop detailed adaptation measures, the response of stream temperatures to climate change
needs to be understood, considering the geological characteristics that contribute to temperature
differences in adjacent watersheds. In this study, we developed a runoff and water temperature model
that can explain water temperature changes in response to geological differences in cold snowy regions,
tested its performance, and quantitatively presented the predicted changes.

The target watershed is located around the Kanayama Dam of the Sorachi River in Hokkaido, Japan,
where rare cold-water fish species inhabit and the contrasting geological features of Quaternary
volcanic and Mesozoic rocks are distributed. The runoff and water temperature model consisted of a
combination of models representing atmospheric and land surface processes, slope runoff, and stream
network runoff processes. The model was designed to explain the difference in water temperature by
geological features and to consistently explain the water balance of the river basin by providing
different water temperature settings for each component of the slope runoff.

The model was verified to reproduce observed stream discharge and water temperature with a
reasonable accuracy. In the area where the Quaternary volcanic rocks are distributed, the contribution
of groundwater (basal runoff) to runoff was large, resulting in a stabilization of stream discharge and
water temperature throughout the year. The model was then used to project future stream discharge
and water temperatures under the future climate based on the [IPCC RCP8.5 scenario. The distribution
area of the Quaternary volcanic rocks was shown to have lower summer water temperatures than that
of the Mesozoic rocks region, indicating that the area may be a refuge for cold-water organisms
vulnerable to high water temperatures to avoid the effects of climate change.

As described above, this study develops a new model that can evaluate in detail the effects of
unprecedented climate change on stream temperatures in cold snowy regions in specified periods of
time and at specified streams. This study can be used for the conservation and restoration of habitats

of cold-water species in cold snowy regions.
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