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Abstract : Concept of potential nature in riverine environment is introduced extending
the concept of today's potential natural vegetation in ecology. Degradation of the
quality of nature in riverine environment in modern age of Japan is analyzed consider-
ing major human impacts on riverine environment in view of the concept of potential
nature and historical development of modern technology in Japan. Essential advance-
ment of industrialization of modern Japan is summarized into three major steps from
historical point of view in human impacts on riverine environment.

Multiple disciplinary approach is desirable for both comprehensive understanding of
riverine environment and implementation of river works. Unification of terminology
is necessary for meaningful discussion among different disciplines. Several examples
are listed and a guideline for unification of terminology is presented.

Natural characteristics of riverine environment are summarized as in the following
three items, namely, 1) natural disturbance regime, 2) continuity in a watershed, and
3) diversity of morphology. It is shown that if river works are executed to restore
these functions, they satisfy essential requirements of environmental ethics. Quantita-
tive techniques are required in river planning for evaluation of habitat suitability and
for providing alternatives for consensus building among administration, experts,
residents, and so on. An open system is recommended to be able to revise a sub-model
when advancement in technology is established retaining the main frame unaltered. A
proposed habitat suitability evaluation system consists of sub-models in hydrology,
hydraulics, micro-habitat and macro-habitat suitability, life cycle suitability, environ-
mental economy, uncertainty of natural disturbances, consensus building, and so on.
Recent developments in the sub-models are explained through examples.

Key words : degradation of the quality of nature, habitat suitability, potential nature,
riverine environment, unification of terminology
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L, TIEFE B & 4 fous & us 5 03] )| | A= HE BT
T2 (EFHEs1993) Th 5.
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Basic problems and fundamental concepts.

Basic problem

Fundamental concept for an answer

What is essential natural characteristics
in riverine enviroment ?

Potential nature

What is desirable conditions of
riverine habitats ?

Environmental ethics
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Table 2. What is the basic concept of nature in riverine habiat ?
—Definition of today’s potential nature——

Today's potential
nature

The state of nature which we will encounter when surrounding conditions, such as,
climate, soil, weather, land use, and so on, remain unchanged from those at present
only removing the human impacts.

We have freedom to choose the time when we remove human impacts on environ-
ment. The selection of “today " is arbitrary in time domain.

2 TR TH 5 (A 1985). Z oRFU TRy 7
AL D TR S R E B - THs b, 1896 4RI
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e EDOKPNTHEAKER R ET 55 ARE Sh, i
SR X A ARgREE S E R L T & 1.

NG Ok & Fef 8 n HARBI i 2 B e ko B
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AN B R4S
WNDARA LT % BRI %2 & 5 88 2 5 2,
WAL b LS 2D, T, BVWSETEIETEY
RFz Lrxiskeinu. Lo, ik Table 4 ioR4=
DORTHAREW IS DTHY, ho, hich RHiTcH
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1892-1902 1911-1921 1960-1975 Year

(4) |
Remarks
(1) A curve if we denied the first industrial revolution

in Japan

(2) A curve if we denied the second industrial
revolution in Japan

(3) A curve if we denied the intensive development of
Japanese economy

(4) A solid line shows actual variation,

Quality of nature (conceptual number)

Fig. 1. Degradation of the quality of nature by
human impacts.
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Table 3. Three epoch-making periods when human activities radically upgraded in modern Japan.

Period

Social evens

Specific fatures in river works

First industrial revolution
in Japan.

The priod between the
Sino-Japanese War and
the Russo- Japanese War

(1890-1903). at Yahata (1901).

Selling off of government owened com-
panies to financial combines: Nagasaki
shipyard to Mitsubishi (1887), Miike coal
mine to Mitsui (1888), etc.

Start of operation of national ironworks

The first River Act (1896).

National flood levee projects started in
major rivers.

Development of heavy
and chemical industry.

The period between the
Russo-Japanese War and

the World War 1 (1906~ | 53 m high).

Emerge of hydropower as energy source.

Completion of Oi dam (1924) (Kiso river,

Emerge of dams (cross river struc-
tures higher than 50 m).

Utilzation of much more water than
low flow stage becomes possible.

1920).
Intensive development of | Bullet train, industrial complex in re- | Large-scale amendment of the River
economy. claimed land and urbanization. Act (1964).

Jump to a developed in-
dustrialized country (1960

An age of steel and concerete without

Floods in urban rivers.
Shortage of water supply in urban
areas.

-1975). constraint of cost.
Explosion of amount of works.
Standerdization of river works.
Table 4. Essential natural characteristics of riverine environment.
Essential three natural characteristics | Representative phenomena or factors
Physical dynamic

Natural disturbance regime

Flood, Drought

characteristics of
riverine environ-
ment

Continuity in a whole watershed

Trasport of water, nutrients, and sediment,
Migration of bio-organisms ; River corridor

Diversity of morphology

Riffle and pool system, Sand bars, Banks
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T AR V. B S To HkG, ER
oL « A& EEDLDTb oL LTHWbRT
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TwAd. Zhid, 28k (1944) p3HE e, Thl & ad
aE FomMoBThs ], THHHEKCET D] &0
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Table 5. Distinctions among three stages of river restoration activities (I(lingeman, 1996).

Rehabilitation Activities to fix, restore or put back into good condition.
Allows ecosystem to work better than before, but system may still lack full natural
ecological function.

Restoration Activities to bring back to a former state, to a natural state or to a representa-

tive of the original form.

May require repair or reconstruction to return river ecosystem to close resemblance
of its condition before past human disturbances.

Re-naturalization

Going to fuller restoration of the natural dynamic state.

Involves fully comprehensive treatment of entire system.

FlEoERZTa Vo BEOLENHS | LT T
ABOERLTHS.

Fofl, FHSETrk Landscape T —SEOHAL & LT
A EhHMEO—RTH - T, LEFM—EDE L
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P 1985h).
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TR, WModRWy bR, HRL
SOfELE LTolkicEE LTHRE L HigLic L
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Table 6. Three principles of environmental ethics and principles of nature-oriented river works.

Principles of
environmental ethics

Principles of nature-oriented
river works
(natural characteristics of watershed)

Significance

The right to exist for all | Diversity of morphology

biological organisms

Diverse physical conditions are basis
for biological diversity.

Coexistence with future
generations

Dynamic equilibrium under natural dis-
turbances of floods and droughts

Equilibrium implies that the similar
conditions are given to the next gener-
ation in riverine habitats.

Understanding of closed
ecosystems from global
point of view

Continuity in a whole watershed

Watershed-wide continuity means that
balance in a closed watershed is under-
stood.
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gediE— (1944) © PR, SRS,

A% B PRI (19850) © 1AL R FHE, S
It S, 78-79.
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A, 5

ERVAIIRES E VTR

Necessary sub-models and important components for habitat suitability evaluation.

Required sub-model

Important components

Hydrologic model
cycle, etc.
Hydraulic model
Micro-habitat model
Macro-habitat model
Life-cycle model
Economic model
Uncertainty, reliability
point in a section, etc.

Consensus building

Environmental flow, prediction of rainfall in a watershed, time series of hydrological

Mathematical simulation of nature-rich river course including 3-D analysis, etc.
Structure of substrata, ecological pressure among several species, etc.

Water quality, temperature, etc.

Growth and death of biological organisms, etc.

Economic analysis of river restoration, environmental flow, etc.

Uncertainty associated with vegetation, scour and deposition, location of the deepest

Legal structure, public involvement, visual technique, etc.
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