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Abstract

I. Introduction

The River Enviromenatal Management Plan (REM Plan) is defined as the
long-term master plan to care for the ecological health while providing production
and recreation opportunities within the river zone. The REM planners should
adopt the viewpoint of watershed planning and national spatial planning. The plan
is to incorporate five main aspects: water quality, water quantity, river morphology,
ecology and land use. The first four aspects are concerned with the management of
aquatic environment and the last contributes to spatial management. All the five
aspects are essential to effectively enhance the river environment.

After reviewing the existing issues on the above five aspects, the overall goal
of enviromenatal management plan for the Zengwen River is set as: Enjoy the
ecology, economy and life with Zengwen River—restoring the vitality of the

mother river of Tainan.

Il. Targets of Zengwen REM
Short-term (5 years), mid-term (10 years) and long-term (20 years) targets are
set for the five aspects the Zengwen River.
A. Water quality conservation:
1. Short-term: River pollution index classified as Non-polluted in all
reaches for annual average.
2. Mid-term: River pollution index classified as Non-polluted in all reaches
during the whole year.
3. Long-term: Clissified as Class B water in all reaches during the whole
year.
B. Water quantity conservation:

1. Short-term: 50% of the base flow provided from the
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Zengwen-Wushantou system. At least a controlled flood created by
Zengwen and Nanhua reservoirs.

2. Mid-term: 100% of the base flow provided from the
Zengwen-Wushantou system. Wet season base flow provided from the
Nanhua reservoir.

3. Long-term: complete discharge management based on water quality, river
morphology, and ecological considerations.

C. River morphology conservation:

1. Short-term: An annual 150 thousand m’ of coarse materials retuned to
channel from the Zengwen reservoir and 70 thousand m’ from the
Nanghua reservoir to reconstruct the armored bed upstream the
Tsoumalai bridge. The riparian zone restored from Ershi levee to
Zengwen River bridge.

2. Mid-term: An annual 250 thousand m’ of coarse materials returned to
channel from the Zengwen reservoir and 150 thousand m’ from the
Nanghua reservoir to reconstruct the armored bed upstream the
Zengwen River bridge. The riparian zone restored from Zengwen River
bridge to Mashan bridge. Morphological equilibrium achieved from
Ershi levee to Zengwen River bridge.

3. Long-term: Coarse materials returned to channel according to chanel
equilibrium principles to restore sand bars in the estuary and riffle-pool
habitats in the channel. The riparian zone restored from Mashan bridge
to Guoshin bridge.

D. Ecological conservation:

1. Short-term: exotic fish species reduced to <50% upstream the Ershi

Bridge. Extent of habitat and number increased for Southern Taiwan

Chinese stream loach. Extent of habitat increased for Taiwan bitterling,
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2. Mid-term: exotic fish species reduced to <30% upstream the Mashan
bridge. Extent of habitat and number increased for Diadromous
migration fishes.

3. Long-term: Wetland restored for Zengwen River estuary. Number
increased for Amphidromous migration fishes. Extent of habitat and
number increased for Farmland Green Treefrog,

E. Landuse management:

1. Short-term: Levee enhancement from Ershi levee and Zengwen River
bridge. Illegal fish farms removed from the estuary. Environment
triendly agriculture and aquaculture trial programs launched.

2. Mid-term: Levee enhancement from Zengwen River bridge to Mashan
bridge. 30% of agriculture and aquaculture transformed to
environment-friendy practices.

3. Long-term: 100% of agriculture and aquaculture transformed to

environment- friendly practices.

I11. Policies of Zengwen REM
A. Water quality management:

The basic policies include reducing channel bed dredging, enhancing
construction management in channel (controlling concentration of suspended
load), providing land for simple water treatment facilities, strengthening landuse
management (preventing pollution from pesticides and fertilizer), providing base
flow and gravel bed materials to restore self-cleanning of the river and providing
washing dilution flow when discharging fine sediment to the channel.

B. Water quantity management:
The basic policies include applying structured decision-making to determine

the best plan for environmental flow, working with MOA to develop irrigation
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water saving strategies, continuing the development of Smart-Water Management
system, saving agricultural irrigation water and recycling public water to
implement environmental flow, and simulating natural flood and sediment release
for reservoir operation.

C. River morphology management:

The basic policies include returning coarse materials to channel bed
downstream reservoirs, resourcezation of reservoir sludge, flood and sediment
releasing (reservoir operation) following the natural hydrograph, reshaping the
channel to form the riparian zone, minimizing construction works in channel
management, allowing natural evolution of channel and resolving local
aggradation following strem geomorphological principles.

D. Ecological management:

The basic policies include improving longitudinal and lateral ecological
corridors with near-natural construction works, improving fishway for Yufeng
Weir, drawing regulation for in-stream construction management, renaturaling
drainage and tributaries to connect water systems, and working with the
Taichiang National Park to restore Zengwen estuary.

E. Land use management:

Three categories of landuse zoning were delineated. The “Ecological
Protection Zone” is designated to protect the estuary, upper most reach and
riparian zones from development and most recreational use. The “Nature-based
Leisure zone” is designated from Zengwen River bridge and Zengwen 1st bridge
and allows daily leisure activities. The “Agricultural Production zone” is
designated from Guohsin bridge to Zengwen River bridge and allows agricultural

production under regulation.

V. Action Measures of Zengwen REM



measures.

A.

Measures to be implemented by Water Resources Agency are listed as action

Water quality management: Draw up in-channel construction regulation to

prevent watr pollution.

Water quantity management:

1.
2.

Develop feasible plans for environmental flows release.

Develop smart-wateruse irrigation system and implement it in Chia-Nan
irrigation zone.

Simulate natural flood and sediment release pattern for reservoir
operation.

Revise reservoir management regulations.

Optimize environmental flow release plan to consider the needs of

various species.

River morphology management:

1.

3.

Develop plan to return coarse materials to channel downstream the
reservoirs.

Develop plan to reshape channel by cutting high floodplain and creating
shores with spur dikes.

Adjust channel form for the reach prone to aggradation.

Ecological management:

1.
2.

Develop plan to improve longitudinal and lateral ecological corridors.

Renaturalize tributaries and drainages for key locations.

Landuse management:

1.
2.
3.

Provide counsel