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Data needed for monitoring and assessment

 More evidence (data) are needed for better decision support 
for sustainable development. 

 Advanced (smart) sensing and measurement methods are 
key technologies for deeper understanding of target systems.
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Biodiversity is the basis of ecosystem services

NATIONAL BIODIVERSITY STRATEGY OF JAPAN (MINISTRY OF ENVIRONMENT, JAPAN)



Studying natural & regulated flows

OUR TARGET SITE

Yagawa: spring-fed stream (permanent flow; Temp ≈ 18–20 ºC)

Fuchu Yosui: irrigation channel (irrigation in May-Sep; Temp ≈ 5–30 ºC) 4

Confluence

Yagawa

Fuchu Yosui irrigation system

Tama river
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Physical habitat & fish fauna (monthly since 2014)

SURVEYS

Native and non-native (incl. trans-located) species
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Are non-native species all bad?

OBJECTIVE

Native, endangered Lefua echigonia Non-native, invasive Procambarus clarkii

 Red swamp crayfish (P. clarkii) is 

popular as an invasive species in 

Japan

 Crayfish occurs in nearly entire 

Yagawa stream   

 Lefua habitats seems to be similar 

to crayfish but they rarely co-occur. 

 Do these species use a similar space?

 Does crayfish introduction affect the 

swimming behaviors of Lefua? 
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Laboratory experiment

METHODS

Equipment

Glass cylinder: 

-Diameter: 25 cm

-Water depth: 5 cm

-Substrate: small gravel (D: 1–3 mm)

-Opaque screen to cover outside

Camera

-QBiC MS-1 (ELMO Co. Ltd.)

-Video format: 1080p/30fps

Experimental condition

Water temperature: 14.7–16.1 ºC 

Time: 30 min (5 min acclimatization) 

Block (10 cm×10 cm×6 cm) (2 cases)

-Presence/Absence

Number of individuals (6 cases)

Species Length (mm) Weight (g) Number of individuals

Crayfish 34.0–55.0 (41.2±5.9) 0.9–3.5 (1.6±0.7) 0 1 2 3 4 5

Lefua 42.0–57.0 (52.3±4.9) 0.6–1.6 (1.1±0.3) 5 4 3 2 1 0



MoveTr/2D (Library Co. Ltd., Japan)
Background substitution

Calibration (pixel-length relationship)

Tracking

Data analysis
Movement distance (cm)

Movement speed (cm/s)

Movement acceleration (cm/s2)
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Image analysis

METHODS

Background substitutionBackground extractionOriginal image
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Movement tracks (8 cases)

METHODS

C-5 // L-0                       C-0 // L-5

C-4 // L-1                    C-1 // L-4

C-5 // L-0                       C-0 // L-5

C-4 // L-1                   C-1 // L-4

Without block With block



Without block With block

L0-C5

L5-C0

L１-C4

L4-C1

L2-C3

L3-C2
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Movement distance (cm)

RESULTS & DISCUSSION

Warm color: Crayfish
Cold color: Lefua

Time (s) Time (s)

Conditions



Without block With block

L0-C5

L5-C0

L１-C4

L4-C1

L2-C3

L3-C2
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Movement speed (cm/s)

RESULTS & DISCUSSION

Warm color: Crayfish
Cold color: Lefua

Time (s) Time (s)

Conditions



Without block With block

L0-C5

L5-C0

L１-C4

L4-C1

L2-C3

L3-C2
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Movement acceleration (cm/s2)

RESULTS & DISCUSSION

Warm color: Crayfish
Cold color: Lefua

Time (s) Time (s)

Conditions



Lefua moved more than crayfish
Water temperature might have affected ecophysiology

Lefua is known to be found near spring-fed streams 

and is tolerant to lower temperature 

Block seems to be used as a shelter kind of habitats

Tracking schooling fish is challenging 
Automatic tracking of multiple individuals is not easy

But fish position is highly correlated in space & time

Statistically sound assessment is needed

Future works
Experiments under different temperature conditions 

 effects of behavioral modes such as feeding

 Improved algorithms for image analysis 

 multiple individuals are difficult to track simultaneously 
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L. echigonia and P. clarkii presented different behaviors 

SUMMARY
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Ecosystems
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Innovative 

measurement and 

advanced data 

analysis are the keys 

for sustainable 

development in near 

future


