
aa

Comparison of Runoff characteristics in bare and vegetated 
headwater catchments, Northern Alps, Japan

Mayu Fujino(1*), Koichi Sakakibara(1), Maki Tsujimura(2), Keisuke Suzuki(1) 

(1) Shinshu University, Matsumoto, Japan (2) University of Tsukuba, Tsukuba, Japan *Current affiliation: University of Tsukuba, Tsukuba, Japan

◆Gauging station

No color

EGU general assembly 
2023, 26th April 2023 

Respond to 
rainfall events

Ratio [vegetated area (m²) / bare area (m²)]

0

10

20

30

40

50

60

70

0 6 12 18 24

G
W

 c
o
n
tr

ib
u

ti
o
n
 r

a
te

 (
%

)

0

10

20

30

40

50

60

70

0 200 400 600

Sklash and Farvolden (1979)

RGW+RP＝１
CGWRGW+CPRP＝CD

R: contribution of each component
C: tracer value
Subscript GW: groundwater

P: precipitation

D: runoff water

◆Analysis

◆Sampling event

◆Few studies focus on vegetation effect on stream runoff in
an alpine zone
◆Previous studies only report the role of talus deposits in 

stream runoff in no-vegetated catchments

Pinus pumila 
forest

Canopy of high density
Difference between bare area①

Difference between bare area②

✓ GW contribution to runoff is
- Higher in vegetated catchments (23%)
- Lower in bare catchments (2%)

✓ The role of GW is more important 
in the vegetated area than bare area 
due to existence of thicker soil deposits
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soon after the 
rainfall events

Subsurface water 
flows slowly
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→ Effect of water-rock interactions 
Bare area <  Vegetated area

Little is known about 
“How does alpine vegetation affect runoff 

characteristics in alpine headwater?”

◆Headwater of Mt Norikura (3026ｰ2600 m)

Date: JulyｰOctober, 2019 
Measurement: Stream water level (every 10 minutes)

Precipitation (every 0.2 mL)

Date: 17-Aug, 2019 and 5-Oct, 2019
Sampling water: Runoff (Spring, Stream), Snowmelt, Rain
Measurements: Water temperature, pH, EC
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To evaluate the effect of alpine vegetation 
on water storage and runoff characteristics 
in alpine zones

Objective

How does land cover affect on 
runoff characteristics?

Effects of alpine vegetation on water 
storage and runoff characteristics

Runoff characteristics 
in alpine zone

Bare Vegetated (Pinus pumila forest)

Soil horizons (>0.8 m)
(Shibata et al., 1976)

→Runoff water could be a mixture 
of the two components

Snowmelt

→Vegetation increases the possibility that 
the water has a long transit time 
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◆Hydrograph

◆Water quality 

◆Hydrograph separation

Dissolved ions
Hydrograph separation

◆Effect of land cover to GW contribution

◆Runoff processes in bare and vegetated area
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