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Climate Change Impact on the Hydrologic Environment of Ise Bay
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Synopsis

For the purpose of an integrated watershed environment management, a coupled river

runoff and ocean circulation model is developed. Climate change impact on the

hydrologic environment of Ise Bay is assessed by the model. Future climate change of

rain fall amount and air temperature from 15 CMIP3 models are used as an atmospheric

boundary conditions, and climate change of river discharge and water temperature from

Hydro-BEAM prediction are also used as a river mouth boundary condition. Future SST

in Ise Bay increases by about 3°C in August, while 2°C in February. Coastal areas are

more strongly influenced.
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Fig. 1 Annual average discharge from rivers flowing

into Ise Bay (source: Ise Environmental Database).
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Table 1 Specifications of Hydro-BEAM.

Item Contents

Cell size Horizontal: 1 km Vertical: 4 layers

Hydrologic Rainfall, evapotranspiration,

processes snowmelt, outflow, underground
seepage

Runoff process  Surface: kinematic wave model

Subsurface: storage function model

River channel 50 m mesh DEM

Land use Forest, grass, paddy field, city, water

Hydrologic Roughness, albedo, moisture

parameters content, hydraulic permeability, soil
porosity

Meteorological ~ Rainfall, temperature, wind speed,

data pressure, water vapor pressure,
sunshine duration

Outputs River discharge, water temperature,

density of suspended sediment

Table 2 Specifications of RIAMOM.

Item Contents

Basic equations  Equations of motion
Equation of continuity
Hydrostatic equation
Advective equation of tracer

Variables Current vector (u,v,w), pressure
(surface height), water temperature,
salinity

Coordinate Z (60 layers)

Horizontal grid  Latitude and longitude (1/72 degree)

Open ocean JCOPE2 re-analysis data (1/12

boundary degree)

Tidal data NAO tide model

River boundary  Discharge, water temperature

Meteorological ~Wind, temperature, sea surface

data pressure, humidity, cloud amount,
rainfall

Outputs Current (u,v,w), water temperature,

salinity, sea surface level
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Fig. 2 Observation points and selected validation

points (circle).
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Fig. 3 Comparison of monthly sea surface temperature (SST), salinity and surface current velocity from model

results with observations at point No.2 (left) and No. 18 (right).
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Table 3 Future climate change value of precipitation,

air temperature and sea surface temperature.
Month Precip. Air temp. SST
X o +BC +yC
1 1.038 3.249 2.075
2 1.071 3.445 2.076
3 1.057 3.126 2.101
4 1.027 2.870 2.033
5 1.065 2.933 1.976
6 1.039 2.939 1.981
7 1.109 2.787 1.947
8 1.129 2.953 1.923
9 1.067 3.133 1.923
10 0.991 3.081 1.991
11 0.913 2.963 1.986
12 0.955 3.158 2.028
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Fig. 4 Future SST changes from CMIP3 models at

open ocean near Ise Bay.
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Fig. 5 Relation between present and future daily

discharge of Kiso river.
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Fig. 6 Future water temperature increase of Kiso

river by model in relation to daily air temperature.
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Fig. 7 Monthly mean SST distribution in January, April, July and October under the present and future

climate conditions, and SST difference between present and future.
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Fig. 8 Future projections of monthly sea surface temperature (SST), salinity and surface current velocity at point

No.2 (left) and No. 18 (right) compared with present model results.

Table 4 Monthly mean values of future river discharge of Kiso-sansen rivers, present and future
SST and SST increase (future — present) at the point No.2, No.18 by the model.

Month | Discharge SST °C (No. 2) SST C (No. 18)
m’/s Present Future Increase Present Futute Increase
1 384 14.53 16.77 2.24 16.22 18.37 2.15
2 474 13.78 16.00 2.22 14.66 16.86 2.20
3 484 13.76 15.95 2.19 14.06 16.24 2.18
4 620 16.61 18.85 2.24 16.93 19.15 2.22
5 1159 19.20 21.30 2.10 18.93 21.05 2.12
6 970 21.53 23.64 2.11 21.40 23.46 2.06
7 558 24.48 26.68 2.20 25.53 27.69 2.16
8 761 26.75 29.62 2.87 26.34 29.14 2.80
9 1176 27.62 29.79 2.17 27.67 29.86 2.19
10 1479 22.98 25.19 2.21 23.46 25.63 2.17
11 496 22.38 24.53 2.15 22.72 24.82 2.10
12 533 19.03 21.18 2.15 20.57 22.64 2.07
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