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New Thinking on Plant Carbon Sequestration in Irrigation and Water
Conservancy Engineering - A Case Study of Canal Greenways
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Abstract

In the vast agricultural areas of the country, waterways crisscross each other. In the past,
agricultural channels have long shouldered the functions of irrigation and drainage in
agricultural production areas. For channel maintenance and improvement, emphasis is placed
on functional maintenance and improvement, and less consideration is given to agricultural

environmental greening and ecological environment functions.

In recent years, in response to global climate change and the issue of carbon reduction
and net-zero emission, the irrigation and water conservancy engineering has also proposed a
new method of carbon sequestration for plant greening in addition to functional maintenance.
Plant planning is carried out for the gap of the channel improvement project, and the relevant

planting principles are studied, and the carbon sequestration assessment is carried out.

Taking the Greenway of Chia-Nan Irrigation Channels as an example, the whole line spans
31 towns in 3 counties and cities, and is constructed along the side of Chia-Nan Irrigation
Channels. About 135,000 trees, shrubs and ground cover are planted along Canal Greenways.
The tree species are selected to be native Taiwan tree species as the planting characteristics
along the counties and cities. The trees are matched with shrubs and hedges, supplemented by
ground covers. In addition to maintaining the original irrigation function of Chia-Nan Irrigation
Channels, it also improves the overall water environment and increases ecological value. About
95,000 trees and shrubs will be planted in 2022, and about 425,000 trees and shrubs will be
planted in the hinterland along the line in 2023, with a total planting area of about 50 kilometers.
In addition, this study tried to use the correlation between the green coverage rate and planting
carbon dioxide fixation mentioned in the manual of the Architecture Research Institute to
estimate the carbon dioxide fixation amount in the planting area along Canal Greenways and
the green coverage rate in the entire planting area. The total amount of carbon dioxide fixed in
the 40-year life cycle of planting and greening is about 12,700 metric tons. In addition,
according to the research results of the carbon dioxide fixation capacity of forest tree species
by the Forestry Bureau, the annual planting carbon dioxide of the entire Canal Greenways is

calculated. A fixed amount for evaluation comparison and applicability discussion.

According to research results, compare the carbon sequestration capability for Green
Building Assessment Manual (basic) with the ones for major species for afforestation, the
former estimates carbon sequestration equivalence classification for different plant types

explicitly, but the latter only estimates carbon sequestration for trees. Due to the variety of plant
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types for green spaces in canal greenways, utilizing the calculation formula for Green Building
Assessment Manual (basic) is more applicable for different plant types (e.g., mixture type, tree,
shrub, ground cover). The calculation result for carbon sequestration equivalence is 317 tons
per year. The estimation principle for major species for afforestation is considering shrubs as
trees, the number of shrubs within green spaces is about 500,000 and the calculation result for
carbon sequestration is 3,898 tons per year. The carbon sequestration equivalences are 12,700
(former) and 156,000 tons (latter), respectively, in plant greening 40-year life cycle. The content
for latter one is about 12 times larger than the former one. Therefore, if the types of tree species
planted within the green spaces are known, it is suggested to adopt the carbon sequestration
calculation formula for Green Building Assessment Manual (basic) to estimate every-year
carbon sequestration equivalences within green spaces. That is more consistent for the benefits
brought by actual greening effect.

In addition to maintaining the stability of important agricultural water resources and
preventing disasters, the improvement of agricultural channels is included in the plant greening
plan. Through the carbon sink function of trees, carbon dioxide is sequestered and the carbon
dioxide concentration in the environment is reduced, thereby enhancing the carbon reduction

efficiency of irrigation and water conservancy and mitigating the impact of climate change.
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