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We computed hydraulic and thermal variables in river using a distributed
hydrological-thermal model which has been developed in the Natori River catchment, Japan. These
variables were subsequently used as explanatory variables to predict habitat suitability of 41
stream invertebrate taxa. We applied the habitat suitability models to estimate stream health
metrics; taxon richness, species diversity, average score per taxon, benthic-index of biotic
integrity (B-1Bl) throughout the study catchment. We defined taxon-specific cutoff values to
determine presence/absence of the focal taxon by habitat suitability values, and used this to
calculate the taxon richness. The predicted taxon richness displayed significant positive
correlation 5P<0.05) with the observed taxon richness of stream invertebrates, suggesting usefulness

of this predictive model of species diversity.

B-1B1



2006

BOD

DO

HSI

e.g.,

HSI

HSI
e.g.,

939m?
Nukazawaet al., 2011
45
2006 1
Nash-Sutcliffe
Nukazawa et al., 2015 GIS
41
HSI
Maxent

Phillips et al., 2006

AUC Area Under Curve
-2

AUC

True positive

0 02 04 06 08 1
False positive 1-

-2 ROC AUC



2012

-3 HSI: 1

HSI
Shannon-Weiner
EPT
ASPT B-1BI
Benthic-Index of Biotic Integrity HS

-3 B-1BI

B-IBI 13

Spearman
eg.,
BOD
HSI
41
ROC Receiver Operating
Characteristic
/ HSl

2006

e.g., Nukazawa et al., 2011
Maxent

2000 2000

eg.

Maxent
AUC =0.866-0.976
Maxent

1 Nukazawaetal., 2017

HSl
10
Arscott 2001
11 Ara etal., 2015
2006
41
2014 AUC
41 AUC
=0.76 =0.76
=0.76
41 31
6
5 19
15
AUC
AUC
P<0.05
-4

Glossosoma ussuricum

LM

Protonemura sp.

4 HSl

LM



HS

32
ASPT
ASPT
ASPT
n=1-6
i.e, EPT

Diversity
02449

B-IBI EPT
R=0.9, P<0.01

EPT
B-IBI

B-IBI

EPT
0 5 10

32 HSl

B-IBI EPT

B-1BI EPT ASPT
SS
-1 Einheuser et al.

Saginaw

2012

2004

BOD

Saginaw 43%
12%
-1 Spearman
P<0.05
P<0.01
BOD SS NOxN NH4 PO4
BIBI -0.35 -0.43
EPT -0.35 -0.44 -0.32
ASPT -0.44 -04
Shannon -0.34 -0.55
PCl
PC2 0.29 0.41
PC3 0.31
PC4
PC5 -0.3

HS
AUC

Shannon

41

+SD = 0.81+0.10



45

P<0.05
-6

12
Nukazawa, K., Kazama, S., Watanabe, K.,
Catchment-scale modeling of riverine
species  diversity  using  hydrological
simulation:  application to tests of
species-genetic diversity correlation.

Ecohydrology, Vol. 10 (1), el1778, 2017,
DOI: 10.1002/eco.1778,

> > > )

BI
, Vol.73, No.4, pp. 1 1153-1 1158,
2017,
, G
, Vol.72, No.7, pp. _553- 558,
2016,
., , Vol.51 (6), pp.32-34,
2016,

Uchida, U., Nukazawa, K., Kazama, S.,
Kubota, K., Time series analysis of
mitochondrial DNA  concentration in
freshwater in Japan, Proceedings of The 7th
International Conference on  Water
Resources and Environment Research
(ICWRER), g06-03-1-g06-03-6, 2016,

Watanabe, K., Nukazawa, K., Aita, S.,
Kazama, S., Estimating periphyton dynamics
in a temperate catchment using a distributed
nutrient-runoff model, Proceedings of The
7th International Conference on Water

Resources and Environment Research
(ICWRER), 2016,
Bl , Vol.72, Nod.4,

pp.1_433-1 4382016,

Arai R., Nukazawa K., Kazama S., Takemon
Y., Variation of benthic invertebrate
abundance along thermal gradients within

10.

11.

12.

headwater streams of a temperate basin in
Japan. Hydrobiologia, Vol. 762 (1), pp.
55-63,2015, DOI:
10.1007/s10750-015-2336-8,

Nukazawa K., Kazama S., Watanabe K., A
hydrothermal  simulation approach to
modelling spatial patterns of adaptive
genetic variation in four stream insects.
Journal of Biogeography, Vol42 (1),
pp-103-113, 2015, DOI: 10.1111/jbi.12392,

Nukazawa K., Kazama S., Takase A.,
Watanabe K., A hydrological approach to
revealing relationship between physical
habitat and genetic diversity of stream
invertebrates. Proceedings of the 19th
IAHR-APD Congress, 2014,

Arai R., Nukazawa K., Kazama S., Takemon
Y., Thermal effects on benthic invertebrates
within the headstreams. Proceedings of the
19th IAHR-APD Congress, 2014,

G Vol.70, No.5,

pp.1 271-1 276, 2014,
24
, 61
,2017.03.17,
, 51
,2017.03.15-16,
, 53
,2016.12.08,
71
,2016.09.07,
71 ,2016.09.07,
) 20
,2016.09.03,
Nukazawa K Kazama S Watanabe

K,Adaptive genetic consequences of climate



10.

11.

12.

13.

14.

15.

16.

17.

18.

change for stream insects: a hydrothermal
simulation approach,,2016.08.30,Colombo

Watanabe K. Nukazawa K. Aita S.
Kazama S.,Estimating periphyton dynamics
in a temperate catchment using a distributed
nutrient-runoff model,,2016.06.08,

, 60
,2016.03.15,
, 27
,2016.03.05,
, 27

,2016.03.05,
Nukazawa K  Kazama S = Watanabe
K,Projected adaptive genetic degradation in
a caddisfly species under changing

climates,11th International Symposium on
Ecohydraulics,2016.02.07,Melbourne

, 70
,2015.09.18,
, 19
,2015.09.11,
, 23
,2015.09.02,
Nukazawa K Kazama S Watanabe

K,Projecting adaptive genetic variation and
species distribution of stream insects under
changing climates,2015 Joint Meeting of
JSMB and CJK Colloquium on
Mathematical Biology,2015.08.27,

Watanabe K Nukazawa K Kazama S
Aita S,Estimating periphyton dynamics in a
temperate catchment using a hydrological
simulation,The 26th General Assembly of
the International Union of Geodesy and
Geophysics,2015.06.25,Prague

19.

20.

21.

22.

23.

24.

, 26
,2015.03.07,

Nukazawa K Kazama S Takase A

Watanabe K,A hydrological approach to
revealing relationship between physical
habitat and genetic diversity of stream
invertebrates,19th Congress of the Asia and

Pacific Division of the International
Association for Hydro-Environment
Engineering and Research

(IAHR-APD),2014.09.23,Hanoi

Arai R Nukazawa K Kazama S Takemon
Y,Thermal effects on benthic invertebrates
within the headstreams,19th Congress of the
Asia and Pacific Division of the
International Association for
Hydro-Environment  Engineering  and
Research (IAHR-APD),2014.09.23,Hanoi

, 18
,2014.09.18,

, 22
,2014.09.05,

R >

, 22
,2014.09.05,

Nukazawa K Kazama S Takase A
Watanabe K, Estimating habitat suitability of
stream insects based on hydrological
simulation and its connection to genetic
diversity,Joint Aquatic Sciences Meeting
(JASM) 2014,2014.05.23,Portland

o

http://keinukazawa.webcrow. jp/home.html

o

NUKAZAWA, Kei

20725642



