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Herath Laboratory (Hydrology and Flood disaster mitigation)

Srikantha Herath, Guest professor (1995~)

Herath laboratory was established in 1991 as one of the three
laboratories that constitute “International Center for Disaster-
mitigation Engineering (INCEDE)”. Herath laboratory works
within INCEDE on flood disaster mitigation and on Hydrology
with Musiake Laboratory in the 5 th department of the Institute
of Industrial Science. At present 5 doctoral candidates are
working on themes on flood modeling , damage assessment and
hydrological processes.

The main theme of the laboratory is development of numeri-
cal models of hydrological processes based on the governing
equations of water movement in all phases. They directly utilize
physical catchment properties, which is an important require-
ment when catchment characteristics change, either under
human activities or natural phenomena. The models are applied
for flood forecasting, damage estimation, flood reduction mea-
sures, water resources planning, coupling with climatic models,
etc.

1. Distributed Hydrologic Modeling

Over the years three different distributed mathematical mod-
els have been developed for applications to different sizes of
catchments. They are, 1) A complete distributed mathematical
model, which treats the water pressure as the state variable cou-
pling interception, evapotranspiration, sub-surface flow, surface
flow, groundwater flow and river network solutions, which has
been applied in catchments ranging from 10 sq. km order with
50 m resolution data to 70,000 sq. km with 2 km grid resolution
in Japan, Thailand and Philippines. 2) A model treating storage
as the state variable, that can simulate both natural as well as
human water usage including water supply, drainage and itriga-
tion whihc has been applied in dense urban catchments with
high spatial data resolutions. 3) A geormorphology based dis-
tributed model for application in very large catchments of order
100,000 sq. km. which discretizes the catchments to slopes and
river network using geomorphologic properties of the catch-
ment. It has been applied in Japan, Thailand and Mekong basins
up to 400,000 sq. km. in extent.

2. Flood Modeling and Mitigation

Mathematical models for flood inundation simulation and
damage assessment is being developed. The figure shows an
application in Ichinomiya river basin, Chiba prefecture, Japan,
where the top figure shows the inundation simulation of a 1996
flood. The assets within the catchment, such as commercial and
private buildings, industry, agriculture are spatially distributed
utilizing remote sensing land classification. The 3 rd layer
shows economic damage distribution of residential buildings
expressed in terms of million-yen per 50 m square grid area.
Economic damage is estimated using depth- damage functions
for different types of assets.

Another area of research is the utilization of infiltration facili-

ties, such as trenches and wells to minimize direct surface
runoff and increase ground water which in turn enhance the
river base flows leading to better riparian environment.
Optimum distribution of such on-site measures are investigated
using distributed catchment models coupled to infiltration facili-
ty models in study catchments.
3. Hydrologic Information Exchange

Difficulties in applying distributed hydrological models to
practical problems are the model complexity, large volume data
and processing needs and training for proper use of such mod-
els. Internet based decision support system development is
being carried out to enable remote users to use mathematical
models available at INCEDE for flood forecasting and to visual-
ize impacts of different decisions made. The system is
developed on a central database which stores hydrological data
as well as knowledge for model execution and result analysis.

Simualated
Flood Inundation

Land cover map
from LANDSAT data

Distribution of
Flood Economic damage with
Road and River networks
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