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Abstract

This Project carried out the assessment of the biological corridors in the Lao
and Bai-bao stream in Hualien county, Ding-zi-lan stream in Taipei county, Xin-dian
stream in Miaolin county, Jhung-pin stream in Nanto county, Liou-chong stream in
Tainan county, Yang-ciao stream in Taitung county, Hou-fan-zi-keng stream in
Taipei county, Na-luo stream in Hsinchu county, and Xu-hai stream in Pintung
county between 2004 to 2006. This project used 10 simple indicators of the Habitat
Index Method ( HIM ) ( Morishita et al. » 2000 ) to know the longitudinal and lateral
artificial construction whether they would obstruct the passage via surveying the
habitat , the present of the biological corridor and population size and composition
of each stream.

Each item of the HIM indicators emphasized on the passage of the biological
corridor, the degree of the habitat diversity, and the recovery time of the riverbed
after disturbing. HIM hope through more simpler and faster way than other
evaluation method to evaluate and compare directly by observed the environment
locality. HIM becomes more and more important recently because it can evaluate the
ecological engineering construction quickly and it also considers the species

diversity and the richness of the habitat.
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Table1 HIM Score Table and Description

Item Assessment indicators Score | Criterion of the assessment
(Condition of the habitat)
HIM1 Passages between 5 Fish move freely
upstream and downstream | 3 Fish move difficultly
1 Fish move forbidden
HIM?2 The joint of the branch 5 | Move to the branch freely
3 Move to the branch difficultly
1 Cannot move to the branch
HIM3 The existence of the 5 Flooded always
watershore(wetlands) or 3 Flooded repeatedly in the year
subterranean 1 Flooded once several years
HIM4 The existence of the 5 Size variant
variable size rock on 3 The same size rock
riverbed 1 Only sand, silt or fine gravel
HIMS The existence of the 5 Depth variant
variable water depth 3 Depth variant slightly
1 Depth no variety
HIM6 The existence of the 5 Velocity variant
variable velocity 3 | Velocity variant slightly
1 Velocity no variety
6HIM7 The existence of the 5 Many different plants
aquatic plant 3 Some the same plants
1 No any aquatic plant
HIMS The continuity of the 5 Continuous forest
riverside forest 3 Few and scattered forest
1 No riverside forest
HIM9 | The existence of the sun 5 The sunshine time lower than 6 hrs
over the river Somewhere sheltered
3 All day sunshine
1
HIM10 The degree of the 5 Stabilize fastly after disturb
disturbance 3 Variety no evident
1

Variety go and return

The result of the evaluation for the six tributaries via HIM is shown as Table2,

and described in the content as follows :

1.Lao and Bai-bao stream : Although the whole stream had many lateral artificial

construction, some had setup the biological corridor as fishway and the nature

circumstances of the stream were very well, so the HIM score was up about 30,

and class to " Good ; rank.

2.Ding-zi-lan stream : Although the passage of the site was disconnected by the
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concrete dam, the natural environment was still better than other site. Therefore,
the HIM score was quite high here and class to " Marginal | rank.

3.Xin-dian stream - This tributary had abundant stream organisms among all SWCB
model tributaries, however, the passage were disconnected due to the artificial
construction and many hidden dams and concrete dams were setup on the
riverbed. Therefore, the HIM score was slightly higher than the Ding-zi-lan stream
and class to the same " Marginal ; rank.

4.Jhung-pin stream : Because many high riverbed blocked the upstream of fish and
the natural circumstance not better, the score of the HIM is not too high and only
classto [ Marginal | rank.

5.Liou-chong stream : Some high checkdams were setup in the river, but most of
them were built fishway recently, however the fishway really not develop because
of the bad design, as well as the poor natural circumstance, the HIM score is lower
than others and class to " Poor ; rank.

6.Yang-ciao stream : The natural circumstance of the riverside is good but some
section blocked by the riverbed structure, and more, the substrate of river not
various, so the score of HIM is not high and rank only to " Marginal ; rank.

7.Hou-fan-zi-keng stream : No high checkdams or heavily constructions inside the
river, and held to the model watershed of Taiwan Ecological Engineering
Exhibition in 2003, so the score of HIM is high and similar among sections, and
rank to " Good ; rank.

8.Na-luo stream : This tributary had abundant stream organisms, , however, the
passage were disconnected due to the some artificial construction, and lack
riverside forest, some score of HIM items lower, but in average the totally score
still high and classto " Good | rank.

9.Xu-hai stream : Because of no artificial constructions in the river, nature riverside

and abundant aqua biota, the HIM score is high and class to " Good ; rank.
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Table 2 The comparison table of the HIM average score and rank

(2005~2007)
Lao and Bai-  Ding-zi-lan Xin-dian Jhung-pin Liou-chong Yang-ciao Hou-fan-zi- .
Tributary Na-luo stream  Xu-hai stream
bao Stream Stream Stream stream stream stream keng stream
Condition of the habitat /Average
HIM Item
ppvyp  Passages between upstream and 22 3.0 23 2.0 17 23 3.0 23 43
downstream
HIM2  The joint of the branch 1.0 23 23 2.0 3.0 1.0 43 2.8 43
The existence of the
HIM3  watershore(wetlands) or 42 3.0 3.0 2.0 1.0 1.7 5.0 3.7 43
subterranean
Himg e existence of the variable size 46 37 23 10 3.0 3.0 3.0 37 3.0
rock on riverbed
Hivs e existence of the variable 3.0 17 23 3.0 3.0 17 37 26 3.7
water depth
Hivg e existence of the variable 3.0 17 17 3.0 1.7 1.7 37 39 37
velocity
HIM7  The existence of the aquatic plant 2.6 1.7 3.0 1.0 1.0 1.0 43 2.8 37
Hnvig e coninuiy oftheriverside 38 23 3.0 3.0 10 3.0 3.0 3.0 3.0
g The exisence ofthesun over he 34 23 3.0 10 1.0 23 23 2.1 3.0
HIMI0 The degree of the disturbance 4.2 3.0 2.3 3.0 3.0 3.0 43 4.8 3.7
SUM Total=50 32.0 24.7 25.3 21.0 19.3 20.7 36.7 31.6 36.7
Rank Good Marginal Marginal | Marginal Poor Marginal Good Good Good

From the evaluation result of HIM, it revealed that the better or worse of the
stream ecological environment was major in if the consistence was well between
different river habitat, the same as that whether the passage of the biological
corridor through or not, and if the habitat was variable. If the biological corridor did
not flow without obstruction, then river habitat divide into several fragments and
could not integrate into a whole larger environments. Small fragments habitat itself
can only supply fragile ecological environment, and supply less organism and
construct more unstable ecosystem. For the river environment, the well condition of
the entire ecological environment depended upon the good and bad gradient of the
biological corridor. Although some small creeks of our sample site were not easy to
joint with the main steam, the organism can not move freely even if in the nature
condition. This criterion can help us to be aware of if the ecosystem is belonging to
more fragile primarily. If the answer was yes, then you must be more careful to
consider the need of the biological shelter before carried out the ecological habitat
by ecological engineering method or maintained the nature world itself. For
example, the SWCB did many concrete structure or hidden dam to stabilize the

riverbed at some model watershed, however, it caused long upstream section of the
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concrete structure becoming shallow and flat current after fully silt formed, then the
mainstream varied frequently. The ecosystem will shift to bad because of unstable
habitat at this kind region.

Various habitat means that it can supply not only the need of the physical and
chemical condition for different organism, but also the diversity of species
composition. For example, if we build a continuous riffle habitat in a section, then
we expect the dissolved oxygen should upward and the yield of the adhesion algae
and aquatic insects would upward at the same time, then the number of fish
increases. In fact, beside the need of the basic production region, there must have the
rest and breed region for fish. It is very unfavorable for the river ecology if it does
not have the criterion that fast riffle and pool habitat appear by turns. Therefore,
various size rock, water depth and current velocity, all indicate the level of the
diversity.

The concept of the ecological engineering method was to build the space for
organism to stay in the past, but in recent day, the concept in some developed
countries such as Japan has gradually changed the idea to restore the space for fish
by nature force. These two concepts are very different in their principles and
notions. The concept in the past primarily focus on' fish can rest in the habitat |, and
now on ' suitable for fish to rest in the habitat ; . The former ecological engineering
plan was not easy to construct the diversity of river habitat, for example, the
engineer always computed the 1D formula to request the mean stream velocity, that
would homogenize the whole cross-section of the river, or lack of the concept of the
river pattern topography, then linearize the meandered river, both way as above will
normalize the river habitat. If we want to have more diversity habitat in river
environment, we should think over more attentive and exercise more high-tech
engineering technology than usual mode when we plan the project.

Basically, the several SWCB model watersheds we assess to have better
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ecological condition and more abundant biological resource than other wild stream
that lack of appropriate planning. However, the ten criteria of HIM of this study can
supply sponsored engineer to understand which item should be considered and
conferred if they want to make up well river circumstance. Although these criteria
could not conscientious as the hard scientific analysis we frequently read, each
intension of the HIM criteria is still very important, the public can clearly realize the
well of the river circumstance or not via five-sense method directly, that is not easy
done by other scientific method.

We also assembled tens of people that the soil and water conservation related
scholar, governmental organization and adviser company to hold the ' Biological
Corridor Improvement Programme | , the course that including the introduction of
the current fishway in Taiwan, and to setup the simple and convenient fishway to the
checkdam at the Niu-lan-he Stream at Guan-xi town, Hsinchu..

According to the review as above paragraph, we provide some suggestions as
follows :

1. To review and examine each biological corridor and structure in the basin to
check the item should be improved in the follow-up years.

2. Research and develop technical methods to creative (maintain) diverse channel
and habitat, as pools and riffles.

3. Suggest to setup the model watersheds of the biological corridor, some places
as Niu-lan-he stream have natural habitats and abundant biological assemblages
but with many checkdams and fishways, and built many water-familiar structure
in the past, could be as good and worse fishway design examples and materials.

4.Suggest to held the local workshop in the way of I Biological Corridor
Improvement Programme ;  this year in Miaolin, to choose some
ought-to-improve structures as example to invite experts, scholars and

responsible engineers to do the real improvement and research together, then the
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technology of the local engineering can move up quickly.

5. Suggest choosing and training the seed engineering to advanced country every
period to cultivate the up-to-date information and technology to enhance the
actual strength. Then it will benefit to move up the ecological engineering work.

(Keywords : Ecological Engineering Method, Ecological Corridor, Fishway,
HIM, Habitat Index Method )
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Abstract

Due to the steep topography and extremely short distance of flow channel,
landslide events on slope land are very common during the typhoon season in
Taiwan. To prevent the sequential disaster caused by landslide, reduce the erosive
sediments, sustain the eternity of ecological environment and reserve the sustainable
propagation of species, it is necessary to adopt the vegetation engineering method to
expedite the restoration of vegetation, control the soil erosion and mitigate the
sediment disaster and store the water resources.

The vegetation engineering can be defined as a man-made working method
which was used to create a comfortable living environment, effectively introduce a
proper plant material, expedite the restoration of original coverage and achieve a
goal of ecological conservation. This manual has collected most of the relevant data
from various aspects such as slope engineering, vegetation working method,
plantation operation and investigation method of vegetation coverage. Based on the
soil and water conservation manual of recent version published by Soil and Water
Conservation Bureau, namely, the Vegetation Chapter(in soil and water conservation
handbook), the Vegetation Material Handbook, the Investigation Handbook for
Vegetation Community in Watershed, this manual is edited and compiled. The
foundation work for vegetation engineering, the concept of vegetation initiation,
design and construction practices, detection and analyses on vegetation are also
analyzed and edited as a handbook. This handbook manual can offer most of the
information for the engineers who are engaging in slope land vegetation and
restoration of green plant

In Chapter 1 Introduction, the content and scope of vegetation engineering at
slope land are introduced. Meanwhile, the relevant laws or acts for vegetation

survey are also collected. In Chapter 2 The principles of the pre-operation for
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foundation work, the foundation work includes ground leveling and slope treatment,
drainage, foundation at slope toe and protection engineering works on slope surface.
The relevant construction method is discussed in various paragraphs. In Chapter 3
The characteristics and application of vegetation materials, seed materials,
imported soil, vegetation coverage materials, vegetation staking materials, general
pile materials are depicted and discussed. In Chapter 4 Initiation of vegetation, the
initiation method which initiates the vegetation can be classified into seeding
method and plantation method. The difference between these methods is discussed
in various paragraphs. Chapter 5 The construction of initiation method for
vegetation, discusses the characteristic difference of various initiation methods and
design method. Chapter 6 Detection and evaluation of vegetation efficiencies
presents the criteria for evaluating the effectiveness of vegetation work.

The manual is aimed to offer a ready-for-use handbook for the engineers who
are engaging in the slope vegetation works. In addition to using this manual as a
design handbook, the engineers are also suggested to refer the Soil and Water
Conservation Technical Code, Soil and Water Conservation Handbook and relevant
engineering handbooks in their design and construction practices. Conclusively, the
design and construction in vegetation engineering are greatly dependent on the field
condition of jobsite and the engineers are advised to perform the vegetation work
with caution.

( Keywords : Slopeland, Vegetation Engineering, Vegetation Investigation
Method )
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Abstract

Sediment disaster and non-point source pollution are common problems
associated with slopeland activities regardless the types of utilization and
development. Therefore, the objective of this research is to provide strip width and
suitable vegetation species guidelines of vegetation buffer strips.

Field erosion plot studies and indoor flume studies were conducted to identify
the width of grass strip. Experiments of environmental stresses; especially the
submerge and overtopping stresses caused by flooding and sediment deposit;
respectively, that may exert on vegetations were performed at seven selected grasses
to isolate the high stress-resistance species. Through references collection and
compilation, along with the field and laboratory flume studies, strip widths for
various functions of vegetation buffer strip were therefore formulated. Similarly,
through references collection and compilation, along with the field stress-resistance
studies, suitable vegetations including trees, shrubs, and grasses for vegetation
buffer strip were also suggested.

The research outcomes for three consecutive years are summarized as follows:

1.Vegetation buffer strip should consist of three zones that include trees, shrubs,
and ground vegetation. The width of the vegetation buffer strip depends on its
designed function. The width of an ideal vegetation buffer can reach 300m,;
whereas, 10m or width equivalent to the mean height of the selected trees of the
designed buffer should set as the minimum width provided that land acquisition
become the issue.

2.The width of ground vegetation; especially the grasses, should set at the
minimum of 4.5m to maintain the sediment trapping capability. The width of
the grass strip should not exceed 7.5m to prevent concentrated -flow erosion

from occurring, which may in turns cause additional soil loss.
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3.The ideal grass species for vegetation buffer strip should possess high
stress-resistance ability. The environmental stresses that grass species may
encounter involve that from water and nutrient competition, shading, submerge
and overtopping cause by flooding and sediment deposit; respectively.

4.Bermuda grass (Cynodon dactylon), Tou-Liu grass (Zoysia matrella Tou Liu
Tsao (TL)), Wedelia (Wedelia triloba L.) illustrated their high stress resistance
during the sediment overtopping test; whereas, St. Augustine grass
(Stenotaphrum secundatum (Walt.) Kuntze) ranked first in flooding submerge
test. They can be considered as suitable ground vegetation candidates for
vegetation buffer strip.

( Keywords: Grass Buffer Strip, Strip Width, Suitable Grass Species, Sediment
Control )
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Abstract

The frequent disasters around hillside areas in Taiwan usually result from the
fragile geological conditions and improper developments which create serious soil
and water conservation problems. The disasters on hillsides surrounding urban areas
have especially caused more damages due to their adjacency to dense residency.
This study aims to modify a GIS-based combined index model and apply it to
evaluating the ecological impairment and disaster potential on hillsides around
Kaohsiung city. The Analytic Hierarchy Process (AHP) is employed to determine
the relative significance of 12 indexes adopted in this model. Given its capacity of
spatial analysis and calculation, the GIS-based model produces the combined-index
score. The higher model score indicates the higher ecological impairment and
disaster potential. Accordingly, the highest-scored part in Kaohsiung metropolitan
area turns out to be the southwest to Shou Shan and the backside of National Sun
Yat-Sen University, where two debris-flow-prone streams stay nearby and
landslides have broken out in the past decades. The model is hereby validated to
effectively identify the critical areas with high disaster potential, which will warn
the agencies of precaution and remind them of further investigation on those sites by
establishing effective engineering measures. In addition, site investigation is to be
carried out in the three locations, based on the modeling result with higher
combined-index scores, and their proper use of eco-technology to the constructions
is to be examined. Finally, the applicable guidelines of various ecological
engineering constructions for specific conditions will be delineated.

( Keywords : Analytic Hierarchy Process, Disaster Potential, Ecology,
Geographic Information System, hillside )
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Abstract

In this project, various ecological engineering methods for slope stabilization
were collected from various countries, compared and suggested to be used in
Taiwan. Vegetation species appropriate to be used for slope stabilization in Taiwan
were also studied, analyzed and classified. These results were used to establish an
on-line system, and education and training for this were conducted.

As for the analysis of stability, STABL, widely used computer software, was
used for analyzing the stability of several ecological engineering methods for slope
stabilization. Some ecological engineering projects in Su-Le watershed of the
Shihmen Reservoir were used for case studies, in which the stabilities of the
completed projects were evaluated.

In addition, in this project, four cases of ecological engineering methods for
slope stabilization in the United States, China and Japan were collected, classified
and translated into Chinese language, so that they may be used as references for
engineering plan and design.

( Keywords : Ecological Engineering Method, Slope Stabilization, Stability
Analytical Method )
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Abstract

The soil and water conservation bureau dedicated their efforts in the
investigation and planning on 921 Earthquakes Memorial Park in Jioufenershan
area Nantou county after 921 earthquake in 1999. The construction of this park
started from 1994, land levied and the appropriation of public land were about
262 hectares, and planted proper protophyte to correspondent with local
environment as main tree species such as common jasmine orange ~ autumn maple
tree ~ Taiwan cherry tree ~ sub costae crape myrtle etc. Ideally expect the area could
be restoring rapidly as an integrated ecological system after reconstruction, and
provide locals a good place to experience the renovation from earthquake disaster

and ecological tourism.

In order to accordance with the establish purposes of Jioufenershan Memorial
Park, the field survey range cover Jioufenershan and its adjacent areas , and further
divided into five regions as the district of scenic viewing terrace - vegetation area ~
secondary forest area ~ memorial monument area - protophyte demonstration area to
proceed vegetation survey separately. Where 142 species of the most common or
special species were sieved from the survey outcomes, and then compiled as

" Jioufenershan Memorial Park vegetation manual | . This manual may hopefully
make people more familiar with the protophyte in Taiwan, and promote the horizon
in vegetation rehabilitation as well as ecological conservation in landslide area.

(Keywords : 921 Memorial Park, Native Plants, Vegetation Investigation )

30




R 3R E HBY REE-LY RIFAIEL FEp
Handbook of Debris Flow and Landslide
Source Treatments for Soil and Water
Conservation

i 4 | TREHE
Lin, Shin-Hwei

FEER |95

F £
SIS 88 21 YRR S| Wb T SR g 6 I
C mui’}, o BRSBTS I BRI Bt T A
Sy N e B SR [EREEST (R HEARIE P - R AR
Ejg AL A
LY (S g
Lo Al (AR AR~ pAAE S TS RYE  UREAR R R
ST 2 -
2.4k (U SRS R SRR SR T (R )
R L B O T R I BT B VB R
-
3. PSR G (4 F S B () -
A= PR PR R S
1L CE R VIR R o A2 Wt T (R - SRS e
BRI o 1 BRI AR~ D T -
2R ¢ BERI A R [
3300 S E 0 AR - I “‘Wﬁﬂb%ﬁﬁwﬁﬂ
AP PRI LV RVET > 1Y [EH R R RV RTEVR -
S AP U T (R 58 2 BRI - R ﬁjg’qﬁ%’:’ *

31




~

EERT ISV R

(Mg s MW ~ 3 Zin s REEAIL ~ k3 F3F)

32




Abstract

The earthquake in September 21st, 1999 has caused of loosing earth in hillside
areas, and lead to tremendous disasters such as landslide and debris flow in
extensive areas. In order to enhance the conservation of hillside field and national
territory security, as well as soil erosion prevention to mitigate the damage from
landslide and debris flow, this manual is prepared for related authorities as a
reference handbook which focusing on the protection of endanger downstream
communities or areas and the preservation of ecological environmental.

The operation processes of this manual are used for the following situations:

1.General hillside or forest landslide areas - vulnerable disaster areas -
environmental sensitive areas and those which needs proper restoration and
conservation areas.

2.The projects which based on the national conservation strategy and action plan
to process cases of hillside protection in country rehabilitation areas of reservoir
watershed and highly potential mud and debris flow areas, while carry out by
soil and water conservation bureau and its related engineering offices, county
and city government, village and township office.

3.0thers emergency disaster mitigation and rescue projects caused by typhoon or
torrential rain.

The strategies and principles of sources treatments in this manual include:

1.The treatments start from landslide source areas and extend to downstream
debris deposit areas, and focus both on the prevention of landslide and soil and
water conservation aspects, to avoid collapse and minimize the sources of earth
volume thoroughly.

2.Hiring locals to participate in treatment works.

3.Invite scholars and professions to assist village and township authorities to
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provide suggestions and technical advice.

4.The introduced materials should be based on ecological concerned,
correspondent with local environment and expect functions * and to obtain
materials from local resources.

5.In large scale hillside conservation projects, the major concern should be in
accordance with its occurrence mechanism and scale, and to choose proper
treatment measures to achieve maximum efficiency.

(Keywords : Landslide Area, Debris Flow, Landslide Treatment, Soil and
Water Conservation )
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Abstract

Because of its rapid germinating capability and strong accommodate ability in
different environment conditions, grass is suitable for large area coverage on hillside
region at the beginning of rehabilitation works, with functions of fast protection of
landform surface - erosion control ~ check winds and control sand - wasteland
restoration etc., while the Gramineae grass species are especially the most popular
that been used. The Soil and Water Conservation Bureau has published the
introduction of vegetation on soil and water conservation- Gramineae grass species
in 1989 for all reference. Due to the diversity development of vegetation in soil and
water conservation, the original published manual should be correct and augmented
in accordance with the pace of vegetation engineering development on slope
conservation.

The green manure plants possess root nodule which can improve both in
physical and chemical properties of soil, and arouse function of microorganism’s
activities in the soil. The Taiwan seed improvement and propagation station, COA
has dedicate their efforts and accumulated lot of experience in breeding ~
technological research and promotion of manure plants , its appropriate to invite
these professions to participate in this program to enhance the referential materials
more in integrity and wildly usage. Thanks to Taiwan seed improvement and
propagation station, COA for their generous help.

There are 26 species of Gramineae grass and 10 species of manure plants which
are suitable for hillside been collected in this handbook. The description of each
species include scientific name, English name, habitual behavior, and the characters
of root ~ stem ~ leaf ~ flower and fruit, distribution of range, propagation and planting
ways, description of usage on slope land etc., the attached drawings and pictures

provide useful reference for those who work on the soil and water conservation, and
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it may also be helpful in popularization of nation territory conservation efforts.

( Keywords : Slopeland, Vegetation Materials, Gramineae Grasses, Green
Manures)
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Abstract

Sediment disaster and non-point source pollution are common problems
associated with hillslope development regardless the types of utilization and
development. Therefore, the objective of this research was to investigate the
sediment trapping efficiency of grass strips which often serves as the front-end
control of a vegetative buffer strip. Information mining on the subject of vegetative
buffer strip or related disciplines were conducted through literature review.

Vegetative buffer strip not only serves as a buffer along agricultural upland, but
also creates riparian habits. Most of the reviewed literatures recommended a
vegetative buffer strip; especially a riparian buffer strip should consist of three
zones. Any fast-growing trees; for instance, cottonwood, elder, dogwood, and maple
are suitable to use next to the stream banks to protect stream banks from erosion.
The middle zone situated between streambank zone and inner zone serves as a
habitat zone or corridor so that slow-growing trees or shrubs should be selected with
greater diversity. The inner zone mainly consists of grass and minimum width of
6~7m is recommended.

Through laboratory experiments and literature review, the results of this study
provide further support to last year's field study. The results suggest that grass strip
formed by either Bahia grass or carpet grass with the width along the slope of 4.5~
6m is sufficient for trapping sediment. Grass strip with the width exceeding 6m may
encourage rills to occur within the strip.

The concept of fix-width design for buffer strip may need to re-adjust to
varied-width design. Varied-width buffer has given a promising trend in sediment
trapping efficiency based on literature review, which provides sufficient protection
to places where surface runoff converges yet not overprotecting places where

surface runoff hardly concentrates.
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Four creep grasses and three erect-stem grasses were selected for indoor
environmental-stress tests that included both water and sediment submergence tests.
The purpose of the environmental-stress tests is to simulate the environment stresses
that grasses may be subjected to once become part of the grass strip, and to
understand how grasses respond to stresses.

The sediment submergence tests were not successful due to growth failure in
the beginning of the test, nor did water submergence tests. However, St. Augustine
grass (Stenotaphrum secundatum (Walt.) Kuntze) survived for close to three-month
water submergence test with gradual growth, followed by carpet grass (Axonopus
affinis Chase), and Bahia grass (Paspalum notatum Fliigge) failed the water
submergence test within two months. Carpet grass revived from withered after
released from water submergence stress. Further research related to environmental
stress is needed.

( Keywords: Grass Buffer Strip, Strip Width, Suitable Grass Species, Sediment
Control)
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Abstract

This project tries to comprehensively inspect and analyze the multiple uses of
slope areas in Taiwan. By reviewing successful management approaches in slope
areas from both foreign countries and Taiwan, establishing use level spectrum of
slope area, and creating evaluative indicators and criteria, this project will propose
different management models and detailed strategies to make sustainable
environments with the functions of superior quality, safety, leisure, and
environmental protection. Also 21 case studies have been investigated and evaluated
by using these management models in the end of this project. Hopefully those
strategies produced from models shown above can be useful in management
development of slope areas in Taiwan.

(Keywords : Multiple Management, Conservation of Slope Area, Use Level
Spectrum of Slope Area )
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Abstract

Soil properties analysis, vegetation species, and vegetation cover rate have
been investigated for experimental areas. Soil conversation model was also
modified. Land slope, soil loss depth, organic matter content, coarse pore size
percentage, soil pH value and soil hardness has been used as evaluation index for
plant growth conditions. The main factors affect soil erosion is rainfall, soil
property, topography, land surface condition and conversation practices. Soil and
plant have closed relationship and would affect each other. Soil and plant are not
independent. During the early vegetative stage, the soil properties will affect plant
growth tremendously. If the land is in good soil condition, where will be covered by
plant rapidly. However, it will take longer time to complete the vegetation cove if
the land is in poor condition. The vegetation with complete vertical structure,
namely, canopy, under canopy, shrub layer, grass layer, and surface residual cover
would control soil erosion effectively. To evaluate the vegetation function should
consider canopy cover, surface cover, land surface roughness, and moisture content.

( Keywords : Plant Growth Habitat Condition, Soil Erosion)
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Abstract

This research presented a strategy for landslide recovery on the hillside by the
concept of ecological greening technique. The practice of ecological greening
strategy includes the following steps: 1.the survey of ecological environment and
potential vegetation. 2.The selection of applied plant species. 3.The cultivation of
nursery stock of the potential vegetation. 4. The measurement and improvement of
the soil stable on recovery base. 5.The establishment of a multiple forest from
seedling. 6.inducing of ecological succession by artificial subside and management.
The goal of first year was to cultivate 11 native species in Taiwan, using the
containers of different configuration and volume size for cultivating the nursery
stocks of tropical species. For selection of an appropriate container the seedling’s
quality and morphologic indices were analyzed. Seedlings of Acer
albopurpurascens Hayata, Cinnamomum camphora (L.) Presl, Cyclobalanopsis
globosa Lin & Liu, Diospyros maritime Blume, Eriobotrya deflexa (Hemsl.) Nakai,
Machilus zuihoensis Hayata var. Zuihoensis, Palaquium formosanum Hayata,
Radermachia sinica (Hance) Hemsl, Reevesia formosana Sprague, Syzygium
formosanum (Hayata) Mori. andViburnum odoratissimum Ker. & Maxium aged
about 2-3 months were transplanted into 3 kinds of dibbling tube (A,B,C- type),
2 kinds of soft pots(D,E- type) and one kind of long tree-pot (F-type) respectively.
The seedling’s quality of every species after growing 6 months by the effects of
container configuration and volume size, plant height and dry biomass were
measured and showed best by F-type, and D- and E-type were next, then A- and
B-type were slight smaller than former, and the bad one was C-type. However,
general assessment on a morphological index of T/R ratio, sturdiness quotient,
Dickson quality index, the seedlings, except C- (too small) and F-type (too large),

the rest were suitable for planting. After inspecting the conditions of seedlings have
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root circulation or not, the easiness of container to take off and the seedlings has
proper size for planting or not, dibbling tubes of A and B-type were showed best
criteria for growing seedlings.

( Keywords : Ecological Greening, Dibbling Tube, Containerization, Seedling
Grading, Assessment of Seedling quality )
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Abstract

Ecologic technique has gained attention in recent years. The rational of
ecologic technique is to utilize natural resources to not only prevent the occurrence
of disaster, but also conserve ecologic system. Agricultural and non-agricultural
development on sloping land produces sediment as well as chemical pollution which
greatly affect the water quality and ecologic environment at the downstream water
bodies. Therefore, the objectives of this research are two folds. One objective is to
quantify the proper width of the vegetative buffer strip within which eroded soil can
be effectively trapped by vegetation. The other objective is to identify the suitable
grass species with which the filtering function of the strip can be maximized.

The main functions of this year's research include: 1.conducting field
experiment and 2.Review related research results. As far as the field experiment is
concerned, two grass species were tested at three buffer strip's width on three slope
gradients. This year's field study indicated that a limit in the width of buffer strip
seemed exist. Taking Carpet Grass as an example, 6m-width of Carpet grass buffer
strip can trap 90% of the sediment that generated from 1.67 times widthwise bare
slope and that from the strip.

( Keywords: Grass Buffer Strip, Strip Width, Suitable Grass Species, Sediment
Control )
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Abstract

The ecological patch theories are used in this study. The quantitative evaluation
for the Chufenursan, Huasan, and Tsaolin areas can be reached under local and
landscape scales using patch, corridor, and matrix variations and energy flow
analysis. Moreover, a watershed ecological analysis system has been established to
build a domestic ecological knowledge base and maintain a better ecological
condition. There are five models in this system including landslide extraction,
vegetation restoration ratio evaluation, ecological index calculation, slopeland
sediment yield estimation, and multi-variant statistical analysis.

The landslide area for the Chufenursan, Huasan, and Tsaolin is 234.02ha,
9.61ha, and 1255.08ha, the kappa value for the Chufenursn, Huasan, and Tsaolin is
0.87, 0.79, and 0.78, the vegetation recovery ratio for the Chufenursan, Huasan, and
Tsaolin is 68.9%, 42.9%, and 37%, respectively. The poor vegetation recovery areas
for Chufenursan and Tsaolin are located at collapse cliffs and occupied 35.55% and
30.94%, respectively. The poor vegetation recovery area for Huasan is located at
steep slopes and occupied 33.47%.

The vegetation recovery condition was analyzed for the 921 earthquake and 72
flood events by patch numbers, areas, and edge analysis. The results show the
landslide areas are decreased and the shape become fragile through biological
reactions including species, substances, and energy flow for Chufenursan and
Tsaolin study sites. The estimated sediment yield by USLE and sediment delivery
ratio for Chufenursan, Huasan, and Tsaolin is 18718.20tons/yr, 109569.72tons/yr,
and 2633726.52tons/yr, respectively. The average eroded depth is 0.04cm/yr,
1.76cm/yr, and 0.80cm/yr, respectively.

The analyzes factors for vegetation recovery of Chufenursan area using

multi-variant discrimination reveal the first function and the second function
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containing 90.9% variation. Among them, the first function is composite with
sediment delivery, soil, concave or convex bank, runoff influenced factors, and flow
dynamic factors. The second function is composite with dip slope, landuse, aspect,
and slope. From the Huasan case study, the first and the second function can explain
99.3% variance. Among them, the first function is composite with landuse, sediment
delivery, and aspect. The second function is composite with slope and elevation.
From the Tsaolin case study, the first and the second function can explain 95.5%
variance. Among them, the first function is composite with slope, dip slope, geology,
landuse, and sediment delivery. The second function is composite with concave or
convex bank. The third function is composite with soil, slope, and elevation.

(Keywords : Vegetation recovery Ratio, Landslide, Ecological Index )
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Abstract

The grass strip has different definition as that addressed in Soil and Water
Conservation Handbook. The grass strip that continuously referred in this study has
similar definition as that of vegetative buffer strip. According to the first year field
experiment, we found that grass strip’s sediment trapping efficiency increased as
time proceeded. The sediment trapping efficiency also increased as strip width
increased.

Two findings were obtained from this first-year field experiment. 1. Field
results indicated an existence of sediment trapping limit as strip width reached to a
certain width. 2. Creeping characteristics that possessed by Carpet Grass helped
improve the sediment trapping efficiency that even outran Bahia Grass.

As far as surface runoff water quality was concerned, apparent difference was
found between experiment treatments. However, no regulation controlling the
experiment outcomes was found.

( Keywords : Grass Strip, Vegetative Buffer Strip, Sediment Trapping
Efficiency, Runoff Water Quality )
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Abstract

The major items of this project including:

1.Ecological investigations and continuous monitoring on the Physical and
chemical environments of aquatic and terrestrial areas of creek.
Included the investigation of hydraulic and hydrological, water quality, creature
Resources etc.

2.Compilation of the Watershed Ecological Resources Survey Handbook.
The ecological environment, including physical, chemical, vegetation and
animal factors were collected in this handbook. In addition, the investigation
items, used tools and measures, analytic methods and investigation frequency
were also discussed in detail.

3.Detail design of habitat enhancement and compilation of design reference book.
Hydraulic calculation, erosion and deposition analysis of stream channel, detail
design of habitat enhancement for 4 check dams have been completed in this
project. While the detail design of revetment and sill works in Mu-dan Creek
was also completed and the length of stream channel is about 300m.

4.Image simulation of habitat enhancement concepts.
Photoshop and 3D max were adopted to produce 2 sets of dynamic landscape
image simulations and 30 sets of static landscape photo simulation for actual
planning and design cases.

5.Education and Training courses of Ecological Engineering.
A Taiwan-Japan Conference on Ecological Engineering has been held in July
2004 and a field trip abroad for site investigation on ecological engineering

aspects was also taken in 2004.

( Keywords : Creek, Ecological Resource, Watershed, Referential Design
Drawings, Landscape Simulation)
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Abstract

1. Background Information
1.1 Project Goals
As the second-year project, this year project expands and modifies the research
outcomes from previous year project, i.e., an integrated watershed-level planning
and design model of the natural ecological engineering methods, in order to achieve
the purposes of disaster prevention and treatment, natural resources conservation,
and protection of watershed resident and their properties within a single watershed
management project. Besides, the application procedures of the model for the study
watershed had also been operated at two reaches.
1.2 Study Watershed
From the 100 meters upstream section of Nan-Kang No. 2 Bridge to
Yung-Yuan Bridge, the study watershed of this project includes the main channel of
Pei-Keng Creek of 4.26 kilometers with total area of about 1412.5 square
kilometers.
1.3 Operation Items and Contents
A. Practical model for the integrated watershed-level planning of the natural
ecological engineering methods.
B. Modification and application of the watershed-level planning and design
model for the study watershed.
C. Extension of watershed ecological engineering methods.
D. Engineering design of study watershed.
E. Multi-media demonstration of the planning outcomes.

F. Recommendations on the follow-up yearly plans.

2. Practical Model for the Integrated Watershed-Level Planning Of
the Natural Ecological Engineering Methods.

To verify the viability of this model, the five major stages (Figure 1) of the

model are examined by the scoping principles of watershed management project
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suggested in the “Technical Guidelines of Soil and Water Conservation”. Shown in
Table 1, comparison result indicates that this model not only satisfies the principles
but also impresses the appreciation and promotion of ecological environment. Even
these complex procedures can not be completed without interdisciplinary
collaboration, the planning and design process of a practical model should not be
over-modified such that some important factors or information will be ignored or
uncovered.

Table 1 Comparison between the scoping principles of watershed management
project and the five major stages of the mode |

Objectives Monltor.lng,
o . . Evaluation,
& Investigation | Analysis | Design &
Principles Extension
Watershed o o o
Condition
Problem o 5 5 5 o
Analysis
Treatment o o 5
Necessity
Treatment 5 5 o
Content
Supplemental
@] @]
Measures
Priority and o
Implementation
Budget o
Planning & 5 o
Allocation

e : highly consistent; o : somehow related.
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Figure 1 Integrated Watershed-Level Planning and Design Model of Natural
Ecological Engineering Methods

2.1 Watershed Environmental Investigation and Analysis Procedures
Based on the outcomes of last year project, a handbook titled as “Planning
Handbook of Watershed-Level Ecological Engineering Methods” was edited as part
of this year project and will provide key procedures for on-site engineers.
2.2 Watershed Spatial Allocation of Ecological Engineering Practices
With three criteria on ecological environment, natural hazard potential, and
social-human-tourism value, sub-basins are categorized into natural conservation

area, sediment hazard prevent area, and ecological-engineering enhanced area based
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on their characteristics. The principles of sub-basin zoning and their categories are

tabulated as Table 2.

Table 2 Categories and the Zoning Principles for Sub-basins

Criteria
MSaLTl?- gbeargiilnt Ec_ological Natural H_azard Sogﬂbﬁﬁ::r?n’
Environment potential
value
Natural Conservation Natural & | No serious hazard or
Area Healthy protection objects i
Serious sediment
hazard, steep stream
Sediment Hazard channel, narrow
Prevent Area i channel, or )
populated protection
area
Ecological-Engineering Fair No apparent \();]el:/helf:: Hﬁiﬁ?
Enhanced Area sediment hazard pr
potential

- : Criterion not applicable.

2.3 Safety Evaluation on Ecological Engineering Practices
Appropriate ecological engineering practices for ecological-engineering
enhanced area should be identified based on their safety features as well as their
fitness to the natural environment. In this year project, six safety features of an
ecological engineering practice are included and applied as follows:
(1) structural stabilization,
(2) sediment control,
(3) channel stability,
(4) ecological conservation and restoration function,
(5) plantation function, and
(6) water-front accessibility.
2.4 Environmental Monitoring Procedures of Watershed Level Ecological
Engineering Methods
To evaluate the performance of a watershed management project on its

objectives, monitoring data gathered after the completion of the project are essential
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to this procedure. Two main investigation and monitoring subjects in this model
are water quality and ecosystem and they will be the key information sources for

adaptive management.

3.Modification and Application of the Watershed-Level Planning and
Design Model for Pei-Kung Creek Watershed

Investigation and Analysis of Environment and Ecosystem Data
Spatial Allocation of Ecological Engineering Practices in Study Watershed
Safety Evaluation on Ecological Engineering Practices
Environmental Investigation of Watershed Level Ecological Engineering
Methods
Guidelines and Principles of Environmental and Ecological Databank

(1) Conceptual model of watershed environmental databank

(2) Design considerations of watershed environmental databank

(3) Scale considerations of watershed environmental databank

(4) Data collection methods and procedures

4.Extension of Watershed Ecological Engineering Methods
4.1 Collection of Related Research Reports

With similar hydrological and geological conditions to Taiwan, Japan was the
visiting country for 2003 project. For this year visiting country, Australia was
chosen for its early development in ecological engineering methods. Several
famous watersheds were visited during the trip, including Integrated Watershed
Management Project THALGAU at Salzburg, Holderbach Catchment at Tyrol, and
Woerglerbach Catchment at Innsbruck.

4.2 Translation of Selected Sections of Related Publications

4.3 Communication and Exchange on the Techniques of Ecological
Engineering Methods

4.4 Edition of Reference Handbook of Ecological Engineering Methods

Planning Procedures
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5. Integrated Treatment Planning for Study Watershed (the Second
Year)

5.1 Supplementary Survey of Demonstration Reaches

5.2 Engineering Planning of Demonstration Reaches
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(Keywords : Watershed, Ecological Engineering Methods, Environment )

89




PE A | BKRAGTARRLP
Handbook of Watershed Ecological Resources
Survey

3 4 iz % Lin, Shin-Hwei
=3 % Tsai, Chih-Wei

#HER |03

¥ &

ﬁ%ﬁi i I B S I TR R E'lirﬁ@?ﬁ/rﬁ% i
e PR o & RSB SR VR R R
[l TR PR INE T AR E R ﬁﬁi'ﬁ:aﬂ P

(EIT R R S RIS ORI VLR W PRI s PR A

FHENRCRE ECERPE S ST ST AT A SR
] o TR R 4 %F'ﬁf}%’flﬂf SRR - R AT
IR

B B R

C (I SN R

S

G

Y A

CUR (I S F&t?ﬂ’ﬁl%‘@ R

T R R B

(Bdd  Bk®~2 62 - BENE)

90




Abstract

In order to explore, evaluate and monitoring ecological environment of
watershed, it is essential to conducting ecological survey to obtain the
environmental and biological data. Not only the field survey works on water body
itself and its riparian areas are necessary, but also the land-use pattern of the
adjacent areas are also critical to assure the integrity of the survey outcomes. The
handbook contents ecological environment materials which including physical,
chemical factors, vegetation condition, animal community and distribution. The
interpretation and operating descriptions about survey items, survey tools, analytic
methods and survey frequency were also been discussed in detail. The handbook
contents:

Chapter 1. Introduction of watershed ecological survey

Chapter 2. Physical factors of watershed environment

Chapter 3. Chemical factors of watershed environment

Chapter 4. Vegetation survey

Chapter 5. Animal survey in species amount and distribution

Chapter 6. Application of watershed ecological survey

Chapter 7. Interpretation of watershed ecological survey cases

( Keywords : Watershed, Ecological Survey, Environmental Survey )
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Abstract

Vegetation is one of important factors that affect soil development. Although
different vegetation has the same parent material but could weather into different
soil. Different vegetation has different root system and distribution, also effect soil
property. Soil properties affect soil stability, water infiltration ability, water
retention capacity and soil nutrient. Therefore effective vegetation growing will
conserve soil and water. Soil property and vegetation growing are related each other
on soil and water conservation.

This project investigated the soil properties variation before and after
vegetation. The benefit of soil and water conservation in different vegetation was
evaluated also, which could regard as an index for green resource reconstruction and
preservation.

( Keywords : Plant Growth Habitat Condition, Soil Erosion)
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Abstract

The objective of this project is to promote the concept of ecological
engineering through Ecological Engineering Expo. Main themes included in the
Expo consisted of watershed management implemented in Pi-Tsia-Ko Creek, design
concept of ecological engineering, and the significance of environment
conservation, maintenance, and sustainable usage of natural resources. In addition,
promotion of local agricultural industry by local government helped rally the Expo
as well as address the core concept of unifying ecology, production, and living.

( Keywords : Ecological Engineering Expo, Mudstone Badland, Watershed
Management )
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Abstract

The following conclusions were drawn from two consecutive years’ field
survey on the success of staking-and-wattling excluding those sites that did not
survive for two years:

1.Vegetation coverage rate was found decreased in 25% of the survey sites,
7.81% of the sites remained the same vegetation coverage; whereas, 67.19% of
the sites showed increase in vegetation coverage.

2.Two-way Table analysis indicated that slope aspect had significant effect on
rejuvenation of vegetation cover. Its effect reached 0.01 significant level, which
outran that from slope, soil, staking-and-wattling spacing, and geology.

3.Installing staking-and-wattling on sand stone, slate, and mudstone was found to
be less successful; neither on clay loam and clay soil. As far as slope gradient
was concerned, 55% ~ 119% (29° ~ 50°) is the proper range for
staking-and-wattling. Same conclusion as that from last year of setting 2~4m
as taking-and wattling spacing was confirmed.

Field experiments provided the following conclusions for vetiver grass:

1.Sediment trapping efficiency of vetiver grass during the early growing stage did
not exceed that provided by staking-and-wattling simply because gaps between
grass stems provided passages for runoff to flow through.

2.Using vetiver grass for the purpose of erosion control required high capital that
was 1.57 times higher than that of staking-and-wattling. Staking-and-wattling
had higher benefit-capital ratio in the first year of implementation for sediment
trapping and runoff detention; whereas, installing vetiver grass gradually gained

its benefit-capital ratio as time proceeded.

( Keywords : Staking-and-Wattling, Vetiver Grass, Suitable Site Conditions)
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Abstract

Since 2001, the Soil and Water Conservation Bureau (SWCB) has promoted the
plans of ecological engineering methods for precaution against natural calamities.
However, these plans only provided sectional design drawings for different working
methods, which were localized upon the view of point or line. It has not considered
the conditions of geography, hydrology and soil calamities to integrate into the
planning. In order to apply the past research findings to the entire watershed, an
integral planning and design using ecological engineering methods are needed. In
other words, one needs to use the entire watershed as a unit for ecological
engineering methods planning, and sets up a model at the same time to achieve the
objectives of taking precautions against disasters and protecting the natural
resources and human lives and properties. It is hoped that the integral planning of
watershed using ecological engineering methods as proposed in this study can be
served as a reference for similar watersheds regulation in Taiwan.

(Keywords : Ecological Engineering Methods, Soil Calamities, Watersheds
Regulation )
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Abstract

Remotely Piloted Wehicle (RPV) technology possesses advantages of
mobilization, instant response and non-limitation by strict weather condition. In this
project, we used RPV technology to collect the environmental information of
20 hillside areas managing by the Soil and Water Conservation Bureau. These RPV
images could provide SWCB with Instant and wide environmental information, such
as, the foundation information collection of the sloping fields and the whole
analyses of change and monitor. Then we using Polynomial and Rubber Sheeting
rules to do the geometric correction, and analyze the correction results, providing
the suggestion to SWCB for the image application.

On the other hand, to promote the characteristics and achievements of the RPV
technology effectively, we made 3D animation which simulated the area called
HOU-FAN-ZI-KENG. We used 3D simulation technique and many media elements
to make topic 3D animation. The 3D animation can become the reference of the
application and disaster prevention effectively.

Finally, SWCB implements RPV technology to build environment information
for many years. This project collected the RPV images to establish the “Remotely
Piloted \ehicle information system” in 2006. The system could show the
introduction of RPV technologies and applications. It also provides convenient
functions about RPV images query and download for SWCB officers to reach
benefits of information sharing and distribution. In 2007, this project according the
result of 2006, renewing the image data and maintaining the web system, let it be a
good operating.

(Keywords : Remote Sensing, RPV, Flood-Prone Areas )
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Abstract

Taiwan Island is of complex geological and geo-environmental settings and is
prone to landslide and soil erosion triggered by torrent storms and typhoons if soil
and water conversation are not well cared. Hence, effective and efficient monitoring
of the slopeland-use changes is essential for reducing or even preventing illegal and
over developments on the slopeland.

This project continues the efforts of satellite slopeland-use monitoring, a
long-term project managed by Soil & Water Conservation Bureau (SWCB).
Slopeland-use changes were analyzed from SPOT series satellites and
FORMOSAT-2 images aided with ground truth work and GIS data provided by
SWCB. Reports are then issued every two months to city government for in-situ
checks. Results from this year are summarized below. Total of 6 periods of satellite
images covering the slopeland regions were analyzed, with additional 3 periods of
SAR images for Shihmen Dam catchment basin. Among the total changes, 503 spots
occurred in period 1, 615 in period 2, 332 in period 3, 439 in period 4, 342 in period
5 and 438 in period 6. All changes analysis is finished. Attempts of
check-and-report in timely fashion was made and tested. Total of 8 trials were
carried out so far. Preliminary results demonstrate that such campaign is quite
convincing as far as contingent monitoring is concerned. Finally, the landslide was
identified for a total of 6 periods over Shihmen Dam catchment basin. The
occurrence associated with slope, direction, and terrain height, vegetation covers of
6 top-priority remediation areas has been analyzed and verified by ground truth
work.

( Keywords : Mountainside Monitoring, Satellite Images, Mountainside
Management )
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Abstract

Four factors were applied as classification standards for slopeland utilization
limitation. There are land slope, soil effective depth, erosion degree, and property of
parent material. In this project, the rationality of criteria for four factors was
reviewed. The slope and parent material criteria are reasonable, however, the degree
of soil erosion and soil effective depth are not independent, which will affect by
slope. Actually, the criteria should be independent for land use classification.

We suggest that, slope and soil effective depth can still use as classification
standards, and degree of soil erosion and parent material can just apply as a
reference. Furthermore, we are trying to quantify the soil erosion amount by
applying USLE, and classify the degree of soil erosion.

( Keywords : Slopeland Slope, Soil Effective Depth, Degree of Soil Erosion,
Parent Material )
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Abstract

Land preservation and environmental conservation are critical viewpoints for
policy-making; especially three quarters of Taiwan’s territory belong to slopeland.
Utilization, conservation, management, and maintenance for slopeland resources
become important works. However, the practices for slopeland management
correlate to variety of aspects. Also, slopeland polices are modified according to
social economics development, soil and water natural resources restriction, and
land-use patterns variations. In order to solve problems encountered, the
administrators need organize related policies and regulations to restrict slopeland
development and push soil and water obligors to implement maintenance works and
duties. Prevention and mitigation for soil and water hazardous can enhance land
security, improve natural resources utilization, and achieve sustainable development
goals.

The major slopeland management tasks can be separated as 1.enforcement for
against regulations and 2.soil and water conservation plan investigation and
supervision for legally developing cases. For too many relating regulations and basic
staff transferring frequently, the on-the-job training cannot satisfy the fundamental
knowledge and techniques for implementing occupational activities. In order to
increase managing practices smoothly, the Reference Handbook for Slopeland
Management Practices was published to accomplish this target. In this handbook,
these two parts as mentioned above are providing references to staff.

(Keywords : Slopeland Management, Land-Use Patterns, Enforcement for
Against Regulations, Investigation and Supervision)
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Abstract

The team has accepted SWCB’ s commission to launch the " Water and soil
conservation management and debris flow disaster prevention instruction program
of Shih-men reservoir ; . Program content includes: 1.design a debris flow disaster
prevention instructions Manual for the communion, 2.hold a discussions forum on
debris flow disaster prevention for the communion, 3.hold 40 instruction sessions on
water and soil conservation and debris flow disaster prevention within the
communion, 4.edit Tayal version of water and soil conservation and debris flow
disaster prevention pamphlet, 5.hold 17 instruction sessions on water and soil
conservation and debris flow disaster prevention for the community, 6.hold
10 instruction sessions on water and soil conservation and debris flow disaster
prevention within schools.

This instructional program undergone by the team is showing positive results
by increasing the residents' awareness on disaster prevention, deeper understanding
of SWCB, fortifying residents' understanding of the slopes, and
encouraging residents to understand and support the continuity of this program.

The public acknowledges that further instructional programs should be carried
out. Due to public demand, more forums will be held ~ experts and scholars will be
invited to share their precious knowledge and experience ~ documentaries and films
to be shown to encourage active public involvement, as well as to spread the water
and soil conservation awareness. In future, water and soil conservation issue such as
disaster mitigation, preparation, response and reconstruction issues and decision will
be practiced by the local residents and organizations at the assistance of central

governments.

( Keywords : Educational Program, Water and Soil Management, Debris Flow
Disaster Prevention, SHIH-MEN Reservoir)
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Abstract

The slopeland sediment hazards caused by 921 earthquake, typhoon Toraji in
2001, typhoon Mindulle and Aere in 2004, and typhoon Matsa in 2005 may decrease
the slopeland economic development. Therefore, the watershed scale planning and
treatment as a unit becomes an important soil and water conservation activity.

This project includes four main topics as follows. 1. Developing slopeland
watershed analysis system, it can be used to evaluate the complicate watershed
hydrological and geomorphologic information and calculate the watershed
hydrological and geomorphologic characteristics. 2. Developing slopeland
watershed information integration system, it can be integrated with historical
treatment data, reports, and illustrations to provide policy-making assistance. 3.
Preparing slopeland watershed illustration volume, the delineated torrent watershed
with area under 1,000ha in the First and the Fourth Engineering Office jurisdiction
can be provided to staff as a handy reference. 4. Holding slopeland watershed
analysis system and slopeland watershed information integration system educational
training.

There are two developed computer systems can increase the watershed
planning and implementing efficiency. Besides the education training included in
this project, it is also recommended for other engineering offices to fully rollout the
system benefits and promote the works. The delineated watershed information
illustrations are covered the First and the Fourth Engineering Office, in the future,
the watersheds in the other engineering offices can be systematically delineated
through the developed systems.

( Keywords : Torrent Watershed, Information Integration, Watershed
Ilustration Volume )
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Abstract

In order to develop the slopeland management efficiency and slopeland
information enquiry capability, the expert system for compiling the declaratory
statutes of soil and water conservation has been established by Soil and Water
conservation Bureau. Since the related soil and water conservation regulations may
be changed from time to time, the developed system need be maintained and
enhanced the data analysis, collection, inquiry, and management capability. It is
necessary for promoting this system for practical uses and improving the soil and
water conservation project evaluation ability for staff. This project includes the
Slopeland Management Reference Handbook, English version for the Soil and
Water Conservation Evaluation and Supervision Regulation, Chinese version for
Japanese Sabo Five Rules, and integration, data renewal, and function enhancement
for the inquiry website system and expert system for compiling the declaratory
statutes of soil and water conservation. The Slopeland Management Reference
Handbook modification is based on the new civilian penalty and the incomplete in
the second edition to increase the capability of staff. English version for the Soil and
Water Conservation Evaluation and Supervision Regulation is following the global
tendency. The former English translation reached a good reputation; therefore, the
project includes this regulation. Because of the similar natural hazards, the Chinese
version for Japanese Sabo Five Rules may provide a reference. For the integration,
data renewal, and function enhancement for the inquiry website system and expert
system for compiling the declaratory statutes of soil and water conservation, they
can provide slopeland management efficiency. Staff may benefit from this system

and inquiring update knowledge to reach a reasonable landuse and sustainable
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management.

(Keywords :

Slopeland Management, Soil and Water Conservation Related

Regulations, Declaratory Statutes of Soil and Water
Conservation )
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Abstract

This project is according to the related provision concerning agriculture road
problem of "national territory rehabitation strategy project”, " act project”, “the
regulation (drafted plan) of the national territory rehabitation™ and” public facilities
after-calamity budget of the reconstruction engineering review operation point".
Aim at Roads of Agricultural to carry on a data collection and add inquisition. Also
draw up various index sign parameters to carry on The Investigation of Agricultural
Roads and The Valuation of Repair Environment Impact, grade point and its
importance ratings. Have the agriculture road of repair need in the meantime, the
after-calamity budget of the repair engineering ground to lift adequacy review the
important point(drafted plan) manage by providing the supervisor with the
organization maintenance decision of basis.

For this, this project sets out from the idea of the national territory
conservation, through ratings and proportion of agriculture road anode and anode
factor, build up “The model of The Valuation of Agricultural Roads Repair
Environment Impact ". Can use to importance of evaluating the ratings agriculture
road, is the decision basis of sequence and necessity that repairs engineering. The
importance of the agriculture road can basis: 1.Benefit index sign, 2.The
environment impact faces index sign, 3.Manage the valuation index sign of index
sign. Among them, the benefit index sign includes: The benefit of the being
subjected to of forestry benefit area, abundance village of the being subjected to of
agriculture benefit area, unit length of unit length, be subjected to the amount of the
benefit inhabitant's amount, public facilities and act for function and the only
connective road etc. of road. The environment impact index sign includes: The
comparison, ecosystem sensitive comparison, geology disaster sensitive comparison

of the non- agriculture land usage, collapse area comparison and the amount of the
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debris flow etc... The two greatest index signs(12 parameters) provide "importance
grade point” and "management index sign".(according to originally plan provide the
agriculture road current conditions data and photograph). When the after-calamity
agriculture road damages of time, Central supervisor's organization establishes
"review group” and decides the decision basis of the agriculture road damaged
repair.

Use Chang-hua County and Yunlin County as this period plans inquisition
scope, according to current “Internet agriculture road geography information
system", totally have 851 agriculture roads in two counties begin to carry on
inquisition now. In addition, inshore because of Chang-hua County and Yunlin
County greatly part of belong to flat ground district. So, be divided into flat ground
district and hillside region area to carry on repairing the valuation of the
environment impact analysis. Build decided agriculture road geography information
system, provide the decision support of agriculture road after-calamity counterplan
of the repair engineering.

Investigate a result to know according to this time, in Chang-hua County and
Yunlin County, have already completed the scene of 851 agriculture roads
inquisition data in, have already merged into of the highway system or picture data
to arise problem, should revise the situation of agriculture road data to is shown as

form below:
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County Agriculture | The agriculture | The picture data | The  amount
City road road  merges | contains  problem, | physically
amount into the amount | should revise the | completed
of highway | amount of agriculture
system road data
Chang-hua
445 14 10 421
County
Yunlin
406 2 20 384
County
Total 851 16 30 805

In whole Taiwan of 21 counties, agriculture committee the guidance once built
up of the agriculture amount of method is total 5,942.(corrected to 5,785, this project
investigated after) In the front the period the project, Taichung County and Nantou
County have already completed 819 inquisitions of agriculture roads. Plus the
agriculture road that this year completes to investigate, include Chang-hua County
and Yunlin County, 851 total agriculture roads, add up the agriculture amount of
method of completion inquisition total 1,670. The estimate invites again can
immediately complete the increment that the inquisition of 21 total amount
agriculture roads in county City in whole Taiwan analysis and geography

information system database for two years.

Original database Previous of project | The origin plans
Inquisition amount — 819 851
The agriculture road should be
— 111 46

revised amount
After revising whole Taiwanese

5,942 5,831 5,785
agriculture road amount

The origin plans physically carry on agriculture road now after investigating,
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find the problem with the following, Can't recognize agriculture road name, The
agriculture road length difference is big, The agriculture road length revises, Have
already merged into an of the highway system, The picture data has problem that
should revise the agriculture road the data etc. This all shows that the data of the
agriculture road database system has a necessity to take in to renew. The national
territory rehabitation strategy project has already built the necessity of engineering
to extensively discuss and query to existence and abrogation of agriculture road and
it currently. There is a necessity carrying on comprehensive inquisition and
valuation to provide the reference of management decision. Besides, the side ascent
disaster (collapse, mudslide etc.) and agriculture road system is vitally related. If the
agriculture road database system been complete then defends the contribution that
the relief work has equal degree to the sloping fields. So should accelerate to carry
on the agriculture road inquisition and the construction more complete agriculture
road database system, defend the efficiency of relief system by exaltation.

( Keywords : The Model of The Valuation of Agricultural Roads Repair
Environment Impact, Chang-hua County, Yunlin County )
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Abstract

Taiwan Island is of mountainous with high density of population concentrated
on a narrow belt of western plain. Human activities are forced to move toward
slopland and even mountains after an overdeveloping of flat plain. These include
establishment and construction of local community, agricultural zone, golf course,
and road network, among others. The competition of land use with nature leads to
landscape changes to a substantially dramatic degree. The complex geological
setting is prone to landslide and soil erosion triggered by torrent storms if soil and
water conversation are not well cared. These Typhoons adversely raged against
some counties. Hence, monitoring of land-use change to reduce or prevent illegal
and over developments becomes critical for effective and efficient land
management.

This project continues the efforts of satellite land-use monitoring carried out by
Soil & Water Conservation Bureau (SWCB). Land-use changes were analyzed from
SPOT series satellites and FORMOSAT-2 images aided with ground truth work and
GIS data provided by SWCB. Reports are then issued every two months to city
government for in-situ checks. It is proved that the use of satellite imagery through
the current Project substantially enhances the efficiency of monitoring of land-use
change and improves the detection rate.

( Keywords : Mountainside Monitoring, Satellite Images, Land Management )
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Abstract

During the past few years, multiple disciplines including RS, GPS, GIS and
MIS data survey are used for data collection, retrieval, and analysis in order to
efficiently monitor and manage slope land by the Soil and Water Conservation
Bureau.

The main goal of this project is to integrate the data of changed point areas over
the years for decision-making analysis. The result of the statistics and analysis can
be used as the references for policy-making on slope land management. Mean while,
the functions of Changed Point Areas Inspection and Management System are
upgraded and released to every local government units. The inspection efficiency
man be increased by the generally participation of every members on slope land
management system. All these efforts are used to reach the goal of e-government
and to hold back the illegal behaviors in slope land areas.

( Keywords : Remote Sensing, GIS, WWW )
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Abstract

The slopeland and hills occupy almost three quarters of Taiwan area. Soil
erosion, avalanche, or landslide occurs frequently for vulnerable geological, steep
slope, torrential streams, and high precipitation for its subtropical location. Besides
the natural erosion damages, the further destruction are caused by slopeland
development. Based on the limited land resources, the slopeland development
becomes larger scale under business and population stress. It may result in severe
ecological deterioration and soil and water conservation problem by inappropriate
development.

Recently, the land development is focusing on slopeland for population growth,
economic development, and limited plain area. The ecological deterioration, soil and
water losses, and influence on land resources conservation may occur by violating
slopeland utilization without application under unfamiliar with regulations or
violating purposely. Therefore, it is an important policy-making topic for slopeland
investigation and enforcement and management to prevent inappropriate
development.

This project reviewed the current slopeland management and enforcement
results, published a practical teaching material, and held a conference. Hopefully, it
may increase the concepts, communicate between the basic staff in municipal
governments, and improve enforcement capability. It may also increase conservation
concepts and law-abiding behaviors and reduce violation cases through investigation
and enforcement continually.

( Keywords : The Law of Soil and Water Conservation, Slopeland
Management, Investigation and Enforcement )
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Abstract

Due to the lack of human resource, overload works and politics matters lead to
the low performance in slopeland management, the Soil and Water Conservation
Bureau (SWCB) use remote sensing, GPS and GIS technologies to assist to monitor
the development in slopeland.

Specialties and experiences are required to investigate, report and ban illegal
usage of slopelands. However, fast turnover causes the gaps in the knowledge and
experiences of slopeland management and monitoring business via satellite. This
project products advertisement and multimedia disc to propagate some important
views of soil and water conservation to the populace. Instruction disk, courses, field
trips are provided for public officials to promote their ability.

(Keywords : Remote Sensing, GIS, WWW )
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Abstract

The SWCB takes charge of planning and developing the Web GIS for Changed
Point Areas Inspection and Management System, and the local governments retrieve
the data, inspect on-site information register case information, and manage the
follow-up case tracking through the system, it costs less time on administrative
procedure, and enhances the management efficiency on slope land monitoring
management assisted by satellite images.

Web GIS for Changed Point Areas Inspection and Management System is
planned and developed to provide an integrated and web operation system,
meanwhile, the database is built with normalized database structure and integrated
spatial and attribute data.

The slope land predominates the territory in Taiwan, and the complicated slope
land management business can’t be coped with by the traditionally artificial
methods. To maintain the whole environment resource. The SWCB uses GPS, GIS,
RS and MIS technologies to assist the business on slope land monitoring and
management in recent years. Those actions are expected to manage the slope land
monitoring business effectively.

(Keywords : Remote Sensing, GIS, WWW )
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Abstract

As a result of soil and water conservation cases increasing recently and to adopt
the suitable law and regulations explanation for the use in a variety of slopeland
exploitation, an expert system with network oriented developed in this study for
compiling the declaratory statutes of soil and water conservation issued before. The
system provides users effectively through keywords query to get the information of
declaratory statutes in slopeland exploitation.

( Keywords : The Law of Soil and Water Conservation, Slopeland
Management, Declaratory Statutes)
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Abstract

To reach the information sharing goal, Soil and Water Conservation Bureau
(SWCB) have set up much internet information management systems to provide the
all circles with the real time information and to strive more time as the disaster
happen. All the internet information systems still have to keep upgrade their
functions and to set up the backup system, which can improve the system operation
more smooth. There are 9 functions upgraded for “ The Debris flow information
Center System” ,14 functions upgraded for ” Internet Geographic Information
System” ,14 functions upgrade for “The Engineering Management System” and
3 items maintained and upgraded for “ the Central Weather Bureau Rainfall
Connect System” .

(Keywords : Debris flow information, Engineering Management, Back Up
System)
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Abstract

The lands in Taiwan are very widespread. The landforms are dangerous and
inconvenient, so it" s difficult to monitor the use condition of lands and realize the
degree of damages. In order to protect and manage the lands, it" s necessary to set
up a management system for lands use well. It cans not only knowing well the use of
lands but also evaluating the process of disasters recovering to the related units in
the future as the reference.

This project is based on “The Application of the Technology of Remote
Sensing on collapse, Debris-Flow Quantification Analysis and Slope Management”
and set up a process of land management, including the suggestions of process well
in land use, intergrading the data in SWCB and the information in Debris-Flow
Monitoring station and Remote Sensing images to precede soils and gravel
guantification analysis, and as a reference for land management.

( Keywords : Remote Sensing, Debris-Flow, land )
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Abstract

" The sun-pie river watershed investigation and planning jis a part of " Easy to
be flooded the local flood to govern the plan ; . This project implementation will
protect the indigenous people area and reduce the earth granulated substance disaster
and the flood scale.Acceleration hilly land water and soil resources cicada chrysalis.
This plan implementation will increase the groundwater to make up the note and
promotes the resident to live quality, It will achieves easily to be flooded the local
flood to govern plan.

This plan will collected the watershed present situation material,
hydrological data,conservation of water and soil question, silt productivity,
humanities material and industry activity. This plan will make the location survey
and field work.This plan will make silt sampling analysis and the brook field work.
This plan will depend on the question gravity protection object and the
transportation convenience by stages. This plan will divide into for 8 year to carry
on the goverment. This plan always governs the funds is 865,500,000N.T..

( Keywords : Watershed, Soil and Water Conservation, Flood Hazard )
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Abstract

This project covers four major watersheds situated in Pingtung Township,
which include upper watersheds of DongGang (No. 22), LinBian (No. 41), Southern
Pingtung Coastal Region (No. 42), and Sihchongsi Basins(No. 23). Recently
typhoons and torrential storms often strike this region and cause slides on hill
slopes, stream banks, and road sideslopes, which result in disasters of debris-flow
and flooding, collapse of stream embankments, inundation of houses and farm lands,
as well as bridges break off. All these have greatly affected the economic
development, lives and properties, living quality, and local ecology.

Based on landslide survey results, total of 1,729 landslide sites were sighted
that covered area of 395.75 hectares; in which, 772 sites covering total area of
124.60 hectares and constituting 31.5% of the total landslide areas were situated in
slope lands conservation regions, and 957 sites covering total area of
271.16 hectares and constituting 68.5% of the total landslide areas were situated in
state-owned forest area. The spatial distribution analysis indicated that
138.03 hectares of landslide constituting 34.9% of the total landslide areas were
located in LinBian River Basin, 89.01 hectares constituting 22.5% were located in
FangShan River Basin, and 66.68 hectares constituting 16.8% were located in
SuaiMon River Basin.

There were total of 49 potential debris flow torrents officially announced by
Soil and Water Conservation Bureau; in which, 13 of them with high threaten level,
23 with medium threaten level, and 13 with low threaten level. To protect lives and
both public and private properties, there were several ‘Designated Soil and Water
Conservation Area’ officially delimited by the government, which included Pingtung
008 in LinBian River Basin, Pingtung 019 and Pingtung 021 in FenGang River

Basin, Pingtung 025 and Pingtung 026 in Southern Pingtung Coastal Region.
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Increases in runoff volume and less infiltration due to slopeland development
has put direct threats to lowland drainage system; especially in ChiaPin drainage
network located at upper DongGang River Basin. In addition, the sudden slope
gradient changes at the boundary of slopelands and plains as well as heavily packed
agricultural and non-agricultural development has greatly occupied the land that left
no room for flood retention, sediment settlement, and disaster buffering. Therefore,
flooding and sedimentation problems often cause disasters at villages situated at
plains. Similar problems can be easily found in LinBian, FangLiou, and HengChun
areas.

Master plan was therefore drawn through this project under the guidelines of
‘Flood Control Project’ and ‘5th Watershed Management and Erosion Control
Project’ outlined by Executive Yuan. Funding required for both flood control and
watershed management was prioritized so that those may directly affect lives were
ranked first, followed by civil facilities, and farmlands. Countermeasures considered
in the Master Plan include those for sedimentation, debris-flow, torrent control,
landslide control, soil and water conservation for roads, slopeland conservation etc.
The total funding was estimated to reach NT$1,524,200,000.

To overcome the flooding problems, total of 36 locations was proposed for the
implementation of flood retention and sediment settlement so that loading as well as
flooding frequency at the bottle-neck regions at plains can be released. Total of
28,266-m river training structures and 328 erosion control structures were also
proposed to protect rivers from scouring at both river banks and channel beds. In
addition, 3,866-m of slope-toe protection structures, 19.8 hectare of slopeland
vegetation, 14,690 nursery-grown plants, 19,550-m of staking-and-wattling, and
13,236-m of drainage ditches were included in the Master Plan not only to control
landslide from development, to reduce soil loss, but also to reduce debris disaster

downstream. The indirect benefit that this Master Plan can produce includes
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conserving soil and water resources, reducing damages caused by flooding, restoring
high quality ecological environment, and prompting local tourism.

The watershed readiness rate is foreseen to reach 45.61% after 8-year
implementation provided that this Master Plan is carefully executed, and total
volume of 1.513 million cubic meter of sediment can be regulated. In order to
foresee the result of flood control, digital elevation model was constructed for upper
DongGang River Basin and was used in FLO-2D model for simulation. The
numerical simulation indicated that the installation of flood retention basin can
reduce flood areas by 59.8 hectare. With the interagency support from Water
Resources Agency and Directorate General of Highways to release bottleneck at
bridges and roadways, the effect of flooding control can be expected to further
improve.

Land acquisition for flood retention, sediment settlement, and vegetation buffer
zones is the key to ensure the success of this Master Plan. Therefore, inter-agency
communication is required to fully implement the integrated watershed management
project. Support of forestation from Forestry Service is required to control the
landslide as well as dragging and torrent control to maintain the conveyance of
rivers; especially for WaLuSe River, DaHo River, CheeChia River and FonShan
River.

Stability of hill slopes is an important issue; however, buffer zone along the
edge of hill slopes is required to secure the safety of lives and properties. Therefore,
census of dangerous as well as illegal buildings is required. Installation of vegetation
buffer zone and promotion of slopeland disaster prevention drill and education are
essential for flood and debris disaster control. They shall be considered and carried
out in the future action plan.

Eco-engineering techniques are encouraged to use under the basic requirement

of safety so that disrupt of riparian habit can be minimized. Corridor for wildlife
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shall receive higher attention than recreation usage; especially along the riparian
zones. Amount of concrete structures shall be reduced and replaced by suitable
materials that can be gathered at the construction sites to maintain the harmonious
atmosphere.

This Master Plan is expected to generate NT$178,261,000 of benefit annually
as compared with annual capital of 160,871,000 that makes benefit-capital ratio of

1.11.

( Keywords : Integrated Watershed Management, DongGang River Basin,
Watershed Readiness Ratio )
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Abstract

In order to reduce the problems of flood and sedimentation hazards in the
watersheds of Hou-long Stream and Zhong-gang Stream effectively, the
comprehensive, safety, ecological and humane treatments are considered. In the
scope of investigation, the mitigation strategies for the key problems in the
watersheds are proposed for short-term, mid-term, and long-term plans. The plans
are divided into stages to be performed year by year in order to reduce the scale of
hazards, build the ecological environment, and drive local development. It is
expected the project can make the economical growth and functions of soil and
water conservation to a win-win situation in the watersheds of Hou-long Stream and
Zhong-gang Stream. Therefore, the project performed investigation on landslides,
debris flow potential streams, torrent, roads and mitigation structures in order to find
out the present situation of the area.

From the investigation results, there are several large collapses and landslides,
such as Ba-yen Keng landslide in Kee-lung river sub-watershed, Chu-huo-keng
landslide in Da-Hu Creek sub-watershed, Ren-long landslide in Ming-der reservoir
sub-watershed. In addition, there are a large scale collapse of Road Miao-21 Lo-La
section in Da-dong River sub-watershed, and a Lu-man-ku collapse at Nan-ho Creek
sub-watershed. These large scale landslides become the main source of
sedimentation in the project area. According to the investigation results, the debris
flow potential streams in the project area are mostly stable, only some streambeds
are accumulated with sediments. However, it is not likely to cause sedimentation
hazards. The state of the torrent creek is normal, only some structures were slightly
scoured and riverside slope eroded locally by the streams. For conservation work of
roads, the most problems come from poor drainage system causing up-slope and/or

down-slope collapse, or losing of road base. For the mitigation structures, the
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investigation results indicate that the mitigation structures are mostly in good
situation and being effective. There are only a few structures shows local scour by
the streams.

To understand the characteristics of the two watersheds, the digital elevation
model (DEM) is utilized for analysis of topographical, hydrological, hydraulic
routing and sediment vyield characteristics. According to climate, topography,
hydrology conditions and discharge data published by Water Resources Planning
Institute, WRA, the water level and sedimentations are calculated at many sections
for different recurrence periods. The results of the hydraulic routing analysis show
that there are some overflow situations in Nan-hu Creek, Sha-ho Creek, Da-hu
Creek, and Kee-lung River watersheds. From sediment yield analysis, the condition
of streambeds mainly shows sediment accumulation rather than scouring. Only a
few locations show local scours and it occurs only occasionally. To better handle the
key problems of protection targets, the targets are separated into two parts of
sedimentation hazard and flood hazard. Where there are problems indicated by the
analysis, in-situ inspections were performed to understand the distribution of
protection targets and influenced zones for listing the critical protection targets and
zones for further engineering treatments.

This project utilized the geographical information system with the
factor-weighted method to carry out the calculation for priority order of watershed
mitigations. With the landslides recognized from SPOT satellite images, routes of
debris flow potential streams, affected regions by debris flow potential streams,
overflow zones calculated by hydraulic routing, protection targets (including
buildings, roads and bridges), and the “influence zones” are delineated. According
to influence zones, in-situ investigations and further analysis, the four “Key
Planning Sectors” in this project are determined as the Da-hu Creek watershed,

Sha-ho Creek watershed, Wen-shui Creek watershed and Kee-lung River watershed.
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Among them, part of Kee-lung River watershed and Sha-ho Creek watershed are
chosen to acquire aerial photographs, and 3D digital flythrough simulations and
future vision posters are made.

This project focus on combining mitigation and conservation, considering
sediment budget balance and safe drainage, safeguarding protection targets,
protecting environment and ecology, developing prosperous rural village,
concentrating positive management and maintenance, etc. This project proposes all
aspect mitigation strategies, including afforestations, landslide treatments, creek and
debris flow mitigations, soil and water conservation for roads, village constructions.
The treatments focus on areas of high flood and sedimentation potential for
protection targets. The causes of the hazards are discussed; characteristics of the
watersheds are analyzed; and current soil and water conservation treatments are
reviewed. With integrated mitigation concepts, contents of the mitigation treatments
are finally planed.

To estimate the benefit of the mitigation plan, the benefit assessment is divided
into a direct benefit and an indirect benefit. The direct benefit is reduction of direct
property damage, direct business interruption loss and casualty/life loss. The indirect
benefit includes social benefit, ecological environment benefit and risk management
benefit. Watershed mitigation benefit is assessed quantitatively based on the
proposed engineering projects, field investigation data, and analysis data.

It is recommended that the integrated plan shall be carried out stage-by-stage
and year-by-year; using process management to feedback, control and improve the
performance of the integration plan to a win-win situation in the watersheds of
Hou-long Stream and Zhong-gang Stream on the economical growth and functions

of soil and water conservation.

( Keywords : Watershed, Soil and Water Conservation, Hou-Long Stream,
Zhong-Gang Stream, Investigation and Planning )
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Abstract

In this year, concerning about after typhoon Mindulle, more sliding occurred
around original sliding zone of Li-Shan village. New sliding area included
Song-Mou tribe, old tribe and Ga-Yang tribe. More effort should be applied in
regards to remedial work for safety of tribe area. Extension of the monitoring work
can help to prevent debris crises for Teh-Ke reservoirs catchment land.

A few typhoons hit the project area this year, communication was disconnected.
But, with the help of battery system, the monitoring system and prewarning function
were able to implement well. No major disaster occurred within renovated area.
Safety of this area was ensured.

Some of the monitoring items were replaced in order to keep the whole system
functionable. In Song-Mou, New station were set and connected together with the
original. Groundwater level change together with TDR cable for sliding zone
monitoring can help to the safety for a larger area.

(Keywords : Li-Shan Landslide, Song-Mou Landslide, Criterion for Safety
Management, Monitoring System, Prewarning )
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Abstract

Tong-siao watershed includes six time watersheds such as the river of Fang-li,
the river of Yuan-li, the river of Nan-shih, the river of Tong-siao, the river of
Zun-tou and Bei-shi-wo river etc. and the total area reaches to 29,000 hectares
around. Know together as circumlittoral Tong-siao coast watershed.

This project in addition to is whole to manage project content according to
water and soil conservation technical specification the 144th river watershed
conduct and actions is basic to configure. Also collect and investigate a work
through a series of data. Aim at project soil sand problem, floods problem, district
village in the area to develop first, road water and soil conservation and former
disaster and manage situation's etc. to carry on examining analysis. Select by
examinations the factor of the adequacy valuation and its power heavy enactment
and allotment with decide that the watershed valuation has the initiative sequence to
is the reference that the follow-up parties concerned is in managing with examining
basis.

After two stages of the valuation is analytical, in project inside the scope,
obtain 3 watersheds as to particularly program area. Aim at three greatly manage a
block to put forth it to manage counterplan and measure suggestion to is the
application of follow-up related engineering. Its flat surface measure, program
design diagram and unit price to analyze. Aim at origin to plan area on swim the
programming that the watershed is made as follows.

The upstream and midstream of Da-keng river, the upstream and midstream of
Fu-sing bridge and The upstream of Che-lun river :

1.In the geologic strata of Tou-ke-shan, the suggestion constitution can prevent
the column grid of rockslide from. And constitution adequacy it blocks soil and

plants to get measure to keep intact object by its improvement and the

162




protection.

2.In the Li-ji the geologic strata, the suggestion establishes the catchment good
stone cage. On the other hand obstruct soil sand and then can drain on the other
hand, then can reach a ground stability in hillside and avoid excessive soil sand
jaming river bed thus.
In the river bed part:

1.The river bed piles up a lot of gravels, although will not immediately cause
large-scale disaster, still must the periodical clearance silt up of ground.Avoid
excessive soil sand into river in the upper stream course of river, the water cross
section of of the in order to prevent influence.

2.The amount of water lacks of and stay ground monotonous. Suggest through
acquire necessary material locally a way, create the ecosystem rivulet of
diversification to stay ground. Also effectively store more water, make soil
self-restraint more headwaterses.

( Keywords : Evaluate Factor, Comparison, Particularly Program Area, The
Ecosystem Rivulet Stays Ground )
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Abstract

Soil and Water Conservation Bureau Taichung Branch made great effort and
construction in the key areas of Taichung County, Taichung City and Miaoli County.
The project collected the achievements and promoted to the general public.

Taichung Branch pays attention to rural development in these years. The
promotion of the project includes paper propaganda and video. They’ re not only
the tourism guide for traveler in the future also the best promotion tools for the
visitor of Soil and Water Conservation Bureau.

In order to promote the achievements and the realistic beneficial results of Soil
and Water Conservation Bureau Taichung Branch, the project has multiple
marketing plans including “History of 2nd Engineering Office” , “Rural
promotion activity” , “paper propaganda” and “Photography Competitions and
video” . They benefit the local economic development.

(Keywords : Marketing and Promotion, Rural Development, Village )
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Abstract

The watershed of Tongha Bridge is located in the areas of Chuchi township in
Chiayi County, covers the Bay Bridge, Lumun, Ziyun, Elan, Neipo, Baigi, Tonghing
and Longshan eight Villages. Planning area of watershed is near 1156.7 hectares,
around up to 21.4km. Important roads have the third province road, county road 159,
county road 166, county road 169, Chia 118, Chial20 and so on a number of village
roads.

Mild climate, the average annual temperature is between of 20~23°C, the
highest 33.7°C, the lowest 10.1°C. Sooner or later, a larger temperature changes, it is
a special type of climate of mountain area. Rainfall concentrated from April to
September, rainfall distribution increased with increasing elevation.

Population, according to the Chuchi township offices statistics to 95 years in
August, the total watershed of eight villages around 8933 people, the average
population of about 3.686 people, Longshan Village and Bay Bridge are more of the
population.

Topography and terrain, from the eastern hills to the west is gradually plain, top
595 meters, the lowest 63 meters, 205 meters on average, for more than a second
slope and the first slope, with an average gradient of 53.5 percent, while the
distribution aspect from the east to the south-east distribution is the most.

Geology, Layer Zhuolan is the very formation accounts about 50% of the soil,
belonging to the siltstone. It located in the west side of the hilly district, which
features water to soften easily collapse in the region for as many as 30 main causes
of the collapse, resulting in the area was off-white stream. The other strata contain
Kamshu shale formation and its very, Kuishalin formation, Tokeshan formation and
local alluvial and so on. In addition, the project area in the west side, there are

doubts about the Jouthukan active fault through the village Lumun and Ziyun
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village, was the northeast to the southwest through to assess the activities of the
potential magnitude of the 6.5 earthquake.

In the basin, located in the watershed area of the central Choshui river upper
reaches of the river area, Puzai river belong to the basin. The main river watershed
areas by the Cheungshuping river (that is, Chiayi A023 debris potential flow),
Yimtin river, as well as the composition of the Choshui river. Tongxing bridge in
the watershed area with the Chachuzhe watershed connected to the areas,
Cheungshuping river for the slope and Yim- tin river basin

Sediment of the disaster, it is the areas of potential landslides and collapsed in
the main stream. Potential debris flow at Tonghing village, Chiayi A023, that the
alleged plan to Cheungshuping creek, for the preservation of four buildings, the
number of people is about 27 people. Landslide in the area of Changshulun is the
most serious potential for landslides at source Chiayi A023. Further more no harm
occurred in the past, but the failure is continuing slide shows to present. It is seemed
lack of effective governance, in addition to the impact of Baiqgi village of road
traffic, the lower stream reaches of the Tong- hing village is a major threat.

( Keywords : Investigation Watershed Investigation and Planning, Tongha
Bridge Watershed )
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Abstract

Watershed management planning for Jhuoshueisi was conducted based on field
conditions. After finishing discussion of field problem, remedial strategies were set.
This planning was part of flood prevention work plan for local drainage system.

Upstream watershed for Jhuoshueisi has been through extensive developing
stage. Some forms of disaster existed. Especially after Chi-Chi earthquake, potential
of danger was expanded. Typhoon season in the past few years induced very large
amount of damage and casualty. Watershed management planning is urged to be
implemented.

In this planning, works are divided into two parts. First is the work required to
have the watershed back into equilibrium in regards to debris transport and local
drainage system. The second is the work called for help to prevent damage to people
and property.

(Keywords : Jhuoshueisi, Watershed Management, Investigation, Planning )
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Abstract

Upstream watershed management work is very important from the point of
view of land safety, ecological preservation and environmental protection. It is
conducted through image cetification, GIS data base collection, field investigation
and analysis based on geomorphology and river engineering. Current endangerous
factors for each watershed are evaluated and remedial strategy are set. Final plan for
the total problem are set including management and engineering work.

In this pictorial guide, methodologies applied in proceeding the watershed
management planning for Jhuoshueisi are described mostly in tables, graphs and
photos. Background informations are collected and presented in sequence. And, at
the end, a few important topics in relation to this specific watershed are presented to
provide a forum for future discussion.

(Keywords : Jhuoshueisi, Watershed Management, Planning, Guide )

173




P oagp | CPUEI AR RERICED LR

Integral Investigation and Management Project
of Da-Ken Creak Upstream Watershed

i x| iR

Lien, Hui-Pang

FEER |95

K 2

G A RS B P R = R A ST SR
B A R B AR R Sl BFF 17790 2 - A B
LELPERIer (59 28% ) ST (59 569 ) PYTTER RS » [WIF5 & Sl
Wl VPR R ENT (] % > PRI TR o b T
W2 S5pgul 2 PN Pl B o -

ASF W FAIPIT AR ] 2 (53%) - HOWERELRORIN - gk
WE I & o = Rk R T R UG o B R B M R
FHPSE > PRI B RORGE AL % - AV [ BREA ™ AR - 4
BiopTaHEN 26 (R ASS 24 BIAC I HPEE L R PR ERNEAE
SPLE E P L0 > (B F 2yt gl Vb ) %Jﬁﬂﬁﬁﬁ:y i o

F BTSSR 0 S 021~ AT A R oA

VR AR DD IR R 238 347 I SR NI EE 214 2 2 2
FARHPTIETALT (B 15 5 o SR 33 1 A U I R 8 H

A
B 5 T SRR B 1823.6mm o FEARET A B SRR T A

Wi 25 & VEEAIRRS T e B R I Pl T Wﬁﬁu
e TR e Bl %ﬁ?ﬂp 7 USRS K i R
PRIVt > RO SRR IRV S PSS A

174



Fpb st Pre R UERURISE DS R SRR PUEEL 2 IR
WD FHENYEER AN o AR [T RS
P B E PR O Y -
1%%%%%@%%’éwwﬁ A= BRI QB - 4 2t
BRSBTS TR LR R T O
AEE = RS 37— R 2 667f YT R 2130f iy JBk i~ R 1494f

% .

(Magi : FALE ~ 4 A ~ Bk o EMILR)

175




Abstract

This research watershed including Da-Ken-Chao, Chin-Swe-Chao and
Kwan-Shen-Chao watershed is in the upstream part of Feng-Chia Bridge in
Taichung City, and the total area is 1779.1 ha. The major geologic layer is Tokershan
Formation and Tzolan Formation , therefore, this kind of layer is fragile and often
cause large amount of sediment scour and boulder deposit. Due to the special
geological layer and also too many protection target at the downstream section, it is
important to make integral watershed mitigations.

Through field investigation, forest land is 53% of land use, then is agriculture
and building site at the downstream section, and industrial product is bamboo and
orchard farms. There is also many hiking route in this area for recreation and 26
farm roads for farming usage, and most of the road environment is good, only a
small part has minor magnitude up hill landslides in which needed to be notice.

This research area also have 3 debris flow potential rivers, and after the 921
earthquake, there are many landslides, including 347 spot in Kwan-Shen-Chao
watershed, total landslide area is 214 ha, but after 5 year, only 15 new site is spotted
and total landslide area is 33 ha. Besides the above mentioned, this research also did
some work on habitat investigation, and this area has many valuable animals and
plants, and the water quality and quantity is good here.

From result, for soil and water conservation management, including creak
mitigation, debris flow problem and landslide disaster, for construction
recommendation, the first period need 26,670,000$ the second period need
21,300,000% and the last period need 14,940,000$ for future management planning

and construction.

(Keywords : Tokershan Formation, Tzolan Formation, Integral Watershed
Mitigations)
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Abstract

This plan area lies within the boundaries of Changhua county, Da-Tsuen and
San-Jia-Tsuen watershed upstream slopeland, the whole area is 1,750 hectares,
belong to sub-watershed of Ba-Gua mountain watershed, it is Ba-Gua mountain
tableland, the west of it is plain, it is Shallow Slopeland, plan to collect the main
wild small stream in water district and include You ying gong river , Jiang zih liao
river, Ku gua liao river, Ba gu river, Siou shuei river, Fan zai tian river, Gu jing
river, Zhong river, San jia chun river, Nan fang liao river, Tan river, Wu li river ,etc..

The annual average rainfall in the plan area is 1292.6mm, there are only two
too small for section places of You ying gong river upstream after river chocking
spot calculation, and other can pass peak discharge of 50year frequency. In the plan
district, the river two sides often collapse the stone drops, it influences the open
water that the plant blocks the river, so manage the plan area for a fixed period of
time and is based on river and work importantly. In addition, the total length of road
in the plan area is up to 31.1 kilometers (the density of the road is 1.78), most road
states are good, and the small-scale collapse of the slopeland needs to pay attention
to on several roads.

In this plan district, geology is mostly Tou-ke-shan strata (89.2%). The local
form is eroded by the torrential rain, upstream river silt particle sends strongly,
downstream river (near 137 County Road) is produced and deposited. This plan area
lies in the intersection peacefully of hillside fields (the question that river links up).
For over ten years, every relevant unit makes great efforts to manage, has already
lowered a lot of and flooded the floods feeling. But in recent years, bold heavy rain
take place probability increase, very more target that midstream and downstream
must protect. So, the sediment control and postponement peak discharge of upstream

slopeland, and cooperate with the downstream water conservancy unit to seem very
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important to manage wholly.

( Keywords : Chocking Spot Chocking Spot Calculation, Sediment Control )
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Abstract

1. Project Origin and Purpose
The persistent torrential rain in June 2006 caused the landslide of the downside
slope and the roadbed sinking on Tao-Bei Township Road No. 4 in Luchu Township,
Taoyuan County. The range of the landslide not only affected the traffic, but also
endangered property safety of the buildings nearby. In order to protect life and
property for the area and ensure the unobstructed traffic, 1% Engineering Office, Soil
and Water Conservation Bureau specifically transacted “The Renovation Planning
for the Landslide in the 7" Neighborhood, Shan-Jiao Village” project.
2. Work Contents
Various works were performed in this project such as the field investigation in
the landslide area, information collection, landslide characteristics and disaster
analysis, etc. Accordingly, renovating strategies are proposed based on the above
works and the design layout of the renovation is presented to achieve integral
renovation and hazard mitigation.
3. The Range and Scale of the Landslide
The landslide area in this project, falling from the northern slopes of Tao-Bei
Township Road No. 4 to Dong-Hua Golf Course in Lin-Kou Township, was mainly
located on the vicinity of the Bench Mark at Mount Da-Gu. The estimated landslide
area was around 2,400m2 and the volume was around 14,000m3.
4. Causes of Landslides
The stratum in the project area, with almost horizontal and impermeable layer,
iIs mainly Da-Nan-Wan Formation covered with Lin-Kou Formation. When the
persistent rain caused the groundwater to accumulate in the impermeable layer, the
laterite covering on it soaked in the water and became softened and easy to wash

away. The above-mentioned was the typical landslide phenomenon along the edge of
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Laterite Tableland.

Since Tao-Bei Township Road No. 4 was mostly constructed on the crest line,
the washout along the tableland edge was hastened because of the rapid surface
runoff from the heavy rain.

5. Renovating Strategies

After considering various factors including safety, economy, efficiency and
unobstructed traffic, a “Reinforce Slope” is suggested to be the optimal solution for
the slope erosion renovation of Tao-Bei Township Road No. 4.

6. Project Planning and Design Layout

The standard design profile for “Reinforce Slope” adopted two kinds of
geotextiles with tensile strength of 100 and 80 KN. The slope was designed to be
backfilled in three steps. Since the rock foundation was relatively week according to
the geological investigations, “Reinforce Foundation Plate” and “Micro Pile” were
designed to enhance the bearing capacity and integral stability.

The storm drain in the project was composed of gutters, new ditches on each
step of the retaining wall and lengthwise ditches. According to the hydrological
analysis, it showed that the new draining system would be able to accommodate
50-year-flood surface runoff.

7. Benefit Analysis

The anticipated benefit of the renovation contains direct and indirect benefits.
The former, with Price Earnings Ratio 1.47, includes keeping the landslide from
deteriorating, recovering the traffic and improving the tourism etc.; the latter
comprises providing safe traffic, promoting agricultural operation, preserving the

natural ecology and maintaining the sustainability for land use.

( Keywords : Landslide, Renovation Planning )
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Abstract

The team has accepted SWCB First Engineering Office’s commission to launch
the “Northern Region Debris flow disaster observers Training Program.” The
program consists of five major schemes: 1.to train 94 volunteers as Debris flow
disaster observer, 2.purchase 252 sets of equipments for trainees, 3.ldentity Card
designing, 4.annual observation and training sessions, and 5.provide region
supervised by SWCB First Engineering Office training program and qualified
teachers for the education of Disaster Emergency Contact Persons. The above has
been processed.

Through professional training, 94 volunteers in 2006 shall be equipped with the
ability to independently observe rainfall conditions, inspect environmental facilities,
assist with disaster announcements and evacuation, thus implementing
self-management of Debris Flow Disaster Prevention, and thereby reaching the
target to decrease the disaster scale caused by Debris Flow.

Upon completion of training, trainees shall receive a certificate and quality
prevention equipment, and appointed as an official Debris flow disaster observer for
a two year period, with practical involvement with Debris Flow Disaster Prevention.

( Keywords : Debris Flow Disaster Observer, First Engineering Office )
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Abstract

This project focused on developing preliminary management plan of Baishih-
Shiouluan sub-watershed which is a part of Shihmen reservoir watershed through
analyzing historical data and on-site survey information. In order to facilitate the
authority to formulate detail management plan, design principles are suggested
according to different secured objects.

The background database such as region geography and topography, population

and traffics condition, climate, hydrology, geology, territory belonging, landslide

distribution information, potential debris flow torrent, soil and water conservation
construction and potential hazard zone, were studied as the watershed remediation
foundation.

A 6-year remediation project which concludes to rehabilitate 61 landslide areas,
restore 6 slopeland zones, and manage 15 torrents and 1 potential debris flow torrent
were proposed, which is planned to control 833363 cubic meters of sediment yield ,
or 28.67% in completion ratio as the direct benefit. Through the result will reduce
the chance of disaster occurrence and provide living protection and infrastructure
and traffic safety. The more secured environment will thus bring more job
opportunities for the 145 local families. Ultimately, the vegetation rehabilitation of
landslides will also indirectly benefits the region climate through water conserving
in the soil, and turns the ecological environment to a better way.

To achieve the best integrated management effect, the suggested authorities and
co-operation items are as follows:

1. Due to some construction would be taken in forest compartment or on the road,
administrations, such as Forestry Bureau and Hsinchu County Government,
should cooperate in the remediation plan.

2. As the tourism industry flourishes day by day in this area, the increasing

188




population of tourists brings more pollution and lowers the water quality. It
influences animal habitant and cause changes of species. Relative authorities
should take ecological factors into account when people apply entry permits at
Shiouluan mountain permit station after all remediation.

( Keywords : Completion Ratio )
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Abstract

Soil and Water Conservation Bureau Hualien Branch promotes the
conservation of soil and water and the rural industries development positively. To
combine soil and water conservation and rural village development tightly yield the
value-added effect. Base on the principle, pushing the multiple slope land
conservation and constructing the mechanism of the mudflows and the landslides
control of community security promotes the new rural village style and features to
achieve the goal of everlasting development.

The Hualien Branch puts great constructions and efforts in Hualien county key
areas since 1988 and acquires an initial result and affirmation in many ways; In
order to use the methods of comprehensive development planning and community
construction to aim at the realistic requirements of each rural village planning area
to satisfy them, divide into a year's item promotion to have a plan, and construct a
high-quality village special feature, to reach the new rural village style and features
is become a really important topic.

The project is particularly in building the Hualien Branch’s Chinese-English
web page and promoting through paper propaganda of the Chinese-English image,
and secondarily in identify system and creativity trophy by image in Hualien
Branch’s 5 key areas that including “Mi-Jan village in Shou-Feng”, “Feng-Yi Lane
in Feng-Lin”, “Wu-He Village & He-Gang Village in Ruei-Suei”, “Dung-Feng Lane
in Yu-Li”, “Lo-Shan Village & Dung-Li Village in Fu-Li”, in order to present the
great efforts and the principle constructed aggressively by Hualien Branch and local
people. To promote the community empowerment in multiple ways and the new

rural village style and features to everyplace of Taiwan and overseas.

( Keywords : Rural Industries Development, Marketing and Promotion,
Everlasting Development )
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Abstract

The main length, average slope and total basin area are about 45km, 1/28 and
33,160ha in the Nan Shih Chi, respectively. This project scope with 22,712ha or so
basin area is located in the watershed above the Lan Sheng Bridge (LSB), Wu Lai
Township, Taipei County, belonging to the range of specific area of Taipei Water
Source. Recently, under the influence of strike on climate change of typhoon and
storm, etc. and in addition to variance in topography and terrain features, the water
and soil conservation on the slope land is eagerly to be required day by day; thus, an
integral planning for the upstream watershed needs to be made in order that no
encounter with damage and pollution on the water source, quality and quantity of
water supply in Taipei Metropolitan Area (TMA) is assured. The control
engineering in this project can not only prevent and reduce the downward shift of
the upstream debris but also avoid the flood damage resulting from the downstream
debris deposit of the LSB and Wu Lai Spring Area (WLSA). After all, the effect on
the flood control is available after its completion.

Although clear raw water quality and nature and quiet surroundings result from
no industry park and high pollution enterprise in the watershed of this upstream
tributary, during the period from 2,001 to 2,005, abundant storms under the strike of
Longwang and Haima Typhoon, etc. give rise to many sites of slope land collapse,
serious damage along the channel and a great loss of resident’s life and property.
Moreover, judging from caring for the local resident, protecting the downstream
village and dwelling safely and guaranteeing the traffic safety on the 1 branch of
the 9™ Taiwan Provincial Highway in every tribe with dense population and
residence close to the nearby channel, planning for watershed current situation
survey, wild creek control, hydrological data collection and analysis, control benefit

assessment and suggestion and sectional analysis is to be carried out in this project

197




scope. Meanwhile, as for the serious damage site, planning and design for the
ecological engineering in match with the relevant facility on afforestation,
beautification and so on is also to be performed in order to establish the new
moment on the aboriginal’s tribe development and reform along this tributary in the
future.

Work keynotes and relevant contents can be divided into 2 main items, i.e.
1.watershed site survey; 2.control plan study and proposal. The proposed results and
data contents in this report are to be indicated, individually as follows:

I. Basic Data Survey

(I) Watershed basic data survey, collection and establishment include climate,
hydrology, geology, soil and watershed tributary, etc. and are collected to
provide the catchment geologic and hydrological analysis on the basis of
realizing and assessing the catchment common situation. Survey results
indicate that annual average temperature and rainfall are about 22.6 °C and
3,385 mm in this basin, separately.

(1) There are 2 sets of bed load survey and analysis, according to the result of
grain size analysis, bed roughness coefficient (BRC) is to be estimated; the
analysis outcome indicates that the BRC in the Nan Shih Chi is roughly
between 0.035 and 0.037. Moreover, the bed surface grain size survey and
analysis for 3 tributaries, i.e. De La Nan Bridge, Si Chi Ye Chi and Ta Lo
Lan Chi, is to be accomplished and the relevant value of Dmax is between
130 and 180 cm.

(1) 1t’s been performed for the current survey on the existing land use within
the watershed and statistical water and soil conservation engineering along
the channel bank over the years including flow control, deflood and
sediment control engineering; the watershed peak flood is analyzed as the

reference of assessment on planning and design for the watershed control in
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the future.

(IV) According to the statistical records of rainfall data over the years, it’s been
estimated at each control point in every channel section for the peak flood in
various recurrence, the peak flood in 50 years recurrence is used for the
design discharge on the basis of the stage calculation; the result of the
watershed hydrological analysis in this project shows the peak flood in 50
years recurrence is about 2,451cms at the control point of the LSB.

Il. Site Survey Results and problem

(I) Tributary: The project scope can be divided into 15 subwatersheds via the
topography and tributary features, it’s found out that according to the results
of site survey and relevant analysis, main problems include heaps of gravel
and cobble or big boulder mostly existing in the current tributary, debris still
moving downward significantly during heavy storm and some existing
transverse structure having become the obstruction of habitat surroundings
of the aqueous species. Moreover, the analyzed yearly soil erosion amount
and average erosion depth are about 481,581 m3/yr and 2.12 mmlyr,
respectively; the soil scour mainly focuses the upstream subwatershed where
the maximum soil erosion amount is about 55,300 m3/yr in the
subwatershed of Ta Lo Lan Chi.

(1) Landslide: According to the existing data, site survey result and newest
bought satellite image in this project, landslide in this project scope is
reanalyzed and the survey result shows that total landslide sites in quite
recent or after Toraji and Mindulle Typhoon are 387 (SPOT5(2.5m)), 28
(SPOT3(20m)) and 34 (SPOT4(10m)) locations, respectively. There’re more
analyzed landslide sites, resulting from the higher resolution of satellite
image in this project, their relevant damage types mostly belong to the

rupture of shallow bedrock collapse and planar type; it can be known via

199




comparison between the past and the current landslide data that the relevant
site in large scale has been vegetated and restored and the landslide site in
present mostly exists in small scale. Furthermore, the survey analysis result
indicates that total landslide area and volume are about 66.71 ha and 1.09
millions m3, individually; among the project scope, the maximum landslide
volume in the Cha Ken subwatershed is about 0.24 millions m3.

(1) There’re up to 3 debris flow potential creeks within the watershed, 2 of
these creeks and the rest belong to medium potential and continuous
monitoring creeks, respectively; the estimated potential outflow of such
relevant debris flow is totally about 0.1792 million m3 among which the
maximum potential amount belongs to the Tun Lu Chi debris flow potential
creeks.

(IV) Water and Soil Conservation on Road: Water and soil conservation on
Road within this catchment can be considered to be in good condition; main
roads include Taipei County Road (TCR) 107 and 107-1, farmway for Si
Luo An, Sin Sian, Ma An, Ha Pen and Nei Tong, etc. and wood lane. Under
the influence of factors on steep landform and bad basic ground condition,
etc., damage to traffic interruption and so on resulting from roadbed scour at
the intersection of many pits and ditches and roads or stone fallen and
collapse has often happened, especially after the strike of typhoon and
storm; among these relevant damages, the most serious case exists along the
TCR 107. Meanwhile, as for the other farmway system if without drainage
installation, then road surface collapse or slope scour ditch to increase the
soil scour in part of section is easily to occur during heavy storm in that the
slope runoff can’t be collected by the road; the runoff smoothly flows
downward along the road surface if enough accumulated discharge and too

high velocity.
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I11. Improvement Strategy and Benefit

To attain the control on the upstream debris moving downward, debris yield

needs estimate first in every subwatershed

(1) Debris Flow Potential Creek, Wild Creek and Scour Ditch Control

The goal of tributary control is to reduce debris yield, transport, and deposit
and avoid damage in the downstream area Comb type dam sabo/check dam.
Moreover, the channel section with serious debris damage is focused on this
project in order to milden the bed slope for decreasing the capacity of debris
transport into the downstream and lessening the longitudinal and transverse
channel scour. Preliminary facility includes about 5.9km slope protection
and 2,530m its fundation protection engineering , 61 sets of bed engineering,
6 sets of sabo and slit dams and 825 m gully erosion control; after
installation of slope protection and gully erosion control, annual reducible
debris volume of both bank collapse is about 125,169m3/yr. In addition, the
annual estimated debris volume via Takahashi equilibrium concentration
formula is about 121,069m3/yr to be avoided moving downward after this
watershed control.

(1) Landslide Control: These goals for landslide control are slope stabilization
and toe-stability protection to reduce the slope erosion and grit source;
judging from the survey analysis result, landslide control area in this project
is about 2.46ha, total annual estimated control sediment volume, besides the
landslide control also including landslide indirect control (sabo and slit
dams) and bank and channel unstable debris control etc., amounts to
397,490m3/yr; annual average control effect is about 56,784m3/yr after the
project execution.

(111) Soil and Water Conservation on Road: This is not only used for slope

stabilization and road condition improvement in reducing the erosion of
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slope and road surface but also the prevention of random flow all over
excluding the safety. If the estimate protection area under survey and erosion
depth in this project are 1,105m2 and 5mm, respectively, then the annual
reducible debris volume is about5.53m3/yr.
IV. Control Planning Contents
(1) Project Execution in Phase and Year by Year

After the completion of the focused watershed integral survey and analysis,
control engineering is to be suggested in this project, total engineering cost
is about 22.568 millions NTD; according to the principle of " Maintenance
is more important than control ;| , the project execution is to be proposed in

diverse phase year by year and shown as follows:

Project Execution Estimated Cost
in Phase and Year by Year |(10* NTD)

Control Engineering in 2,007 (5,321

Control Engineering in 2,008 |7,657

Control Engineering in 2,009 {2,395

Control Engineering in 2,010 {2,693

Control Engineering in 2,011 {1,526

Control Engineering in 2,012 (1,519

Control Engineering in 2,013 |1,457

Total 22,568

Item No. Notes

~N|o|jo(~|WIN|[F

(11) Project Execution Result

Total expected investment cost between 2,007 and 2,013 is about 0.22568
billion NTD, after the accomplishment of the relevant control work in 7 years as
expected, the project scope surrounding is effectively to be improved, damage
occurrence probability is lessened; the protection on local resident’s life safety and
social development is available. Furthermore, annual cost and benefit with direct

and indirect benefit and the ratio of benefit to cost (B/C) in this project are 21.60 and
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40.01 millions NTD and 1.85, respectively. Thus, as a result of the above-mentioned
data, this project execution meets the economical benefit and should belong to the
feasible economy.

As for the part of control rate, according to " Evaluation on the Effect of
Sediment Control for Reservoir Watershed (2/2) ; (Chen, Shu Chun, 2003.12) in
this project,.the sediment control effect on the method of water and soil conservation
can be validly assessed via the sediment control viewpoint as well as the application
of the assessment model for watershed sediment control rate. In summary, under the
past and long term investment on control engineering and planning for control in
this project, the control rate is supposed to be up to 42.38 % within 7 years in the
future and meets the objective in the 4™ phase for the project— " Mountain Control
and Damage Prevention in Taiwan | .

( Keywords : Nan Shih Chi, Wu Lai Spring Area, Planning for Control;
Control Rate)
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Abstract

The Minon watershed area is situated in Kaohsiung County. It has a collection
area of 2071.58 hectors. Besides the Minon River, this watershed also collects runoff
from the Sungai, Han-Go, Shiu-Zi-man-Go, and other creeks. Four of these creeks
(A038, A039, A040, and A041) have been designated as high potential debris flow
creeks. Most of the riverbed and bank areas upstream of these four creeks have not
been properly treated to prevent debris flow. The eight landslide sites, having an
area of 1.2 hector, are mostly situated in road side slope in the upstream area of the
Dong-Guang-Liu creek. Due to fragile geological composite of the water shed area,
natural decay, inadequate road soil and water conservation, large volume of debris
will be washed down steam resulting in debris flow damage. This plan, being
divided into intermediate and long term plans, comprises of creek control, landslide
treatment, road improvement, slopeland stabilization, soil and water conservation
plan for slopeland, and greenization of the slopes. The total cost of the plan is
estimated to be NT$693,596,070. The watershed control ratio is estimated to be
36.99%.

( Keywords : Potential Debris Flow, Landslide, Gully, Control Ratio )
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Abstract

The Wu-Shan-Tou Reservoir Watershed encompasses an area which crosses
township of Lioujia, Danei, Guantian, Daongshan in Tainan County. The watershed
contains 5839 hectors of slopeland and forest. The Wu-Shan-Tou Reservoir
Watershed can be divided into 3 sub-watersheds, Wu-Shan-To Reservoir,
Ma-Ya-Ping, and partial of Lan-Uei-Keng comprise this watershed area. The
watershed area is fed by the branches of the Guantian river such as Nan-Shin-Keng
creek, Bei-Shin-Keng creek » Tou-My-Keng creek - Ma-Lan-Keng Creek, and Fun-
-Keng creeks. In the watershed area rainfall and seepage erosion often leads to the
collapse on the downhill side of a road. This stems from improper road

management.

Landslides also occur on banks of the creeks of the watershed area. This is due
river flow which erodes the river bank over time. Also, #174 county road is crosses
by four (Tainan A022, A023, A024, A027) potential debris flow creeks. Whenever
there is a typhoon, this will bring huge volume of debris to downstream and cut off

#174 county roads.

The main purpose of this study is to prevent landslides and the resulting debris
from being washed downstream. It can also reduce the sedimentation in the reservoir
areas leading the increase lifespan of the Wu-Shan-Tou Reservoir. This plan will
include creek control, torrent control, debris flow prevention, landslide treatment,
road and farmland soil and water conservation plan. After enactment of this plan it
will decrease debris flow, stabilize the riverbed, keep the roads open, and protect
farmland, house and property of local residents. It will also increase the yield of the
land and water storage. The total cost of the projects spread over several years and
phases will be NT$ 255,199,000. The estimated amount of sand that will be
controlled will be 1081000 m®,

( Keywords : Potential Debris Flow - Landslide )
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Abstract

Landslide area in Li-Shan village occurred a major sliding in April 1990. Soil
& Water conservation Bureau proceeded a contingent project renovating the
landslide. The project named “Investigation and renovation planning for landslides
in Li-Shan area,” was accomplished at the end of 2002. As required by field
conditions, the second stage renovation plan was set for a four years term. This year
is the end of the second stage. The function of monitoring system was expanded in
this stage.

In this stage, a few typhoon hit Li-Shan area, especially Mindulle 2004 and
Haiton 2005. Both typhoons caused some damage especially for slopes along the
route and Song-Mou tribe. It is suggested by evaluation of this project that a total
investigation and remedial plan should be proceeded for the upstream catchment
area of Li-Shan landslide zone.

In this years executed of the field work be broken by long term strong rainfall
caused route disconnected. The monitoring system and disaster prevention work
were continued. An internet embedded prewarning system was built to provide
real-time warning information to people incharged for safety management.

( Keywords: Li-Shan Landslide, Criterion for Safety Management, Monitoring
System, Prewarning )
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Abstract

Shuang-Xi catchment is one of the north coast river systems in Shuang-Xi
county township and Gong-Liao township. The background is at list:
1. The area is 14,395 ha.
2. The length river is 28.6 kilometers.
3. The average slope is 2.36%.
There is no anthropogenic exploitation around upstream, so the environmental
Is primitive. But there is large amount of sand from the steep and un-rebuild branch
depositing around downstream when the slope get slow. The flood caused by
reduced river width and 21 strips of debris flow endanger life and property.
There are two points of this project. One is investigating catchment and the
other is to design the strategy. The result of investigating as list:
1.Basic data
A. The average temperature and rainfall is 22.5°C and 3,812mm.
B. There are eight zones being surveying including Coordinate survey,
Topographic survey, Leveling.
C. According to the report of particle size experiment, the roughness index of
Shuang-Xi river is around 0.033 to 0.038.
D. Investigating the landuse and builded structure in the catchment.
E. According to the rain data, the Qp of each recurrence interval is calculated,
and the Q50(1,021cms) of Shuang-Xi stream estuary is set for design.
2. Analysis
A. The heavy deposition because of heavy erosion upstream is the most
important problem especially Shuang-Xi sub-catchment in the Shuang-Xi
catchment.

B. The landslides are interpreted basic on existing data, field investigation
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and latest satellite images. As the result, there are 114 pieces of landslide
and 82 pieces of them are new, 32 pieces of them existing in 2000. There
are 400,000 square meters and 810,000 cube meters in the Shuang-Xi
catchment.

C. There are 21 strips of potential debris flow torrent in the Shuang-Xi
catchment including 4 high degree of hazard , 6 medium degree and 11 low
degree. All potential amount of sand is 1000,000 cube meters.

D. There is no drainage system on the farm road to collect the surface runoff,
and the erosion is getting more.

3. Improvement

A. In order to reduce the amount of sand, the slope of torrent, gully and
debris flow is leveled down by building revetments, ground sills and sabo
dams.

B. With the same purpose, decreasing the area of landslide by vegetation and

revetments is the other way.

4. Plan

Year Budget(NT)
2006,2007 80,055,000

2008 71,249,000
2009 48,800,000
2010 32,200,000
2011 33,700,000
2012 33,000,000
2013 13,600,000
Total 312,604,000

5. Effects

We expect to invest 312,604,000NT dollar totally. After this project, the

situation in the planning area will be improving, the disasters will be decreasing,
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people and social development will be protecting. The annual cost will be
32,090,000NT dollars and the annual benefit will be 59,420,000NT dollars.
According to the benefit evaluation model

I=B+C

The benefit-cost ratio for this project will be 1.85, so this plan can carry out
with economic efficiency.

6. Completeness ratio (CR)

After this project, the CR will be 49.45% in 8 years and it fits in goal.

( Keywords : Catchment Investigating, Potential Debris Flow Torrent,
Sub-Catchment, Sediment Control, Benefit-Cost Ratio,
Completeness Ratio)
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Abstract

Xiao-Bei-Keng catchment is a branch of the Xiao-Li stream in Long-Tan
township. The background is at list:

1. The area is 170 ha.

2. The length river is 2.6 kilometers.

3. The river width is about 5 to 10 meters.

4. The average slope is 4.5%.

There is no anthropogenic exploitation around upstream, so the environmental
is primitive. But there is large amount of sand from the steep and un-rebuild branch
depositing around downstream when the slope get slow. The flood caused by
reduced river width endangers life and property.

The eco-resources are rich such as Zhao-Men village in Sinpo township and
soil-and-water-conservation-outdoor-classroom in San-Shui village.

There are two points of this project. One is investigating catchment and the
other is to design the strategy. The result of investigating as list:

1.Basic data

A. The average temperature and rainfall is 20.3°C and 1,981.57 mm.

B. There are eight zones being surveying including Coordinate survey,
Topographic survey, Leveling.

C. According to the report of particle size experiment, the roughness index of
Shuang-Xi river is around 0.034 to 0.037.

D. Investigating the landuse and builded structure in the catchment.

E. According to the rain data, the Qp of each recurrence interval is calculated,
and the Q50(49.76cms) of Xiao-Bei-Keng valley between Xiao-Li stream is

set for design.
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2. Plan

Stage Budget(NT)
1% year 12,300,000
2" year 12,664,000
3" year 11,520,000

others 18,192,000

Total 54,676,000

3. Effects

After this project, the situation in the planning area will be improving, the
disasters will be decreasing, people and social development will be protecting. The
annual cost will be 23,588,000NT dollars and the annual benefit will be
30,870,000NT dollars. According to the benefit evaluation model

I=B+C

The benefit-cost ratio for this project will be 1.3, so this plan can carry out with
economic efficiency.

( Keywords : Catchment Investigating, Sediment Control, Benefit-Cost Ratio )
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Abstract

The watershed is located in Taichung County Shin-Shou township, for the
Dajia River tributaries. The area of the watershed is approximately 1,680 hectares.
The length of the mainstream is approximately 11,250 meters. The potential
debris flow creeks in this area include Taichung 007, Taichung 007-1, Taichung
008, Taichung A033, Taichung A034 and Taichung A036. Contained within are
landslides, with a total area of 21.45 hectares.

The reasons for the disaster are: 1.The steep river beds collapse easily with the
increases speed of the creek flow. The resulting debris will obstructs the flow of the
river. 2. The centripetal force flow of the curve channel will erode the creek bank.
3. The river sediment, deposited downstream of the creek, will impact on the
drainage of water. 4. Due to the fact that this area is in a fault zone, the collapse is
usually large in size and therefore a large amount of soil and rock will be washed
downstream whenever there is heavy rain. 5. The bridge span section is damage by
debris flow and results in disrupted traffic.

This plan will address the above issues by: 1.creek control and debris flow
prevention, 2.landslide management, 3.Soil and Water Conservation assessment of
the roads, 4.slopeland soil and water conservation assessment. To achieve our goal
Sabo dam, check dam, submerged dam, comb dam, ground sill, embankment, gully
control, earth work, soil and water conservation management of road project will be
used. In accordance with the project progress and the available project funding the
phases of the plan will be sequenced accordingly, The total funding for this project
is NT$ 134,600,000. The expected control ratio will be 20.99 percent.

After completion, this plan is estimated to control 83280m® of sedimentation,
protect 5,710m of creek bank, and manage 21.45 hectares of landslides. This will

ensure the protection of farmland, buildings, and bridges... (Sitou first bridge,
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Chung-Ho Bridge, Fenglin Bridge > Fulin Bridge etc). Indirect benefits are water
conservation, reduce floods, maintenance of natural ecological environment,
revitalizing the tourism.

( Keywords : Potential Debris Flow, Landslide, Gully, Control Ratio)
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Abstract

The Xuhai Stream watershed, located in Mudan Shiang, Pingdung County, and
the scope of this project is from the outlet to the origin of this stream. The lengths
of Xuhai Stream mainstream and branches are 4 km and 2 km respectively.
Covered sub-watershed area of this scope is about 1121.52 hectare.

The purpose of this project is to collect data of hydrology, physiography, and
human ecology. Furthermore, a fundamental management strategy will be proposed
based on the environment and requirement for land utilization. The management
focuses on improving this stream’s habitat and surrounding environment, and the
plan was drawn according to location’s appropriateness and development
requirement. There are four categories for the project in terms of engineering:
1) improvement of existing structures and stream bank landscaping 2) protective
construction for river bank with insufficient height 3) reconstruction of Xuhai
grassland ancient path 4) treatment for bare collapse and silt cleaning for
watercourse.

The prevention of flooding is the underlying focus of this project and building
a rest area based on the natural environment of the stream bank is another major
concern. Meanwhile, to enhance the value and to increase the development
opportunity for this area, the project will be the bridge between Xuhai grassland
spot and the future Xuhai hot spring area.

This project will be implemented through 4 periods. The first period, budgeted
for $24.42 million in 2005, was finished in December of 2005. The second period,

budgeted for $25 million in 2006, will be finished in October of 2006.

(Keywords : Soil and Water Conservation, Xuhai Stream, Ecology Engineering,
Management of Wild-Stream )

227




3 %A Ml % AR RRERA L 2RE
Investigatlon and Remedial Plan for
Upstream Catchment of Li-Shan Area

EREE - Ru i
Su, Miau-Bin

TEER |

F &

AFED RV IO b RS0 i RS e I T (R
YT WA ORI ARARLY PR 2 e S
P R A B R P

S PRITRRE JIYPR RBERNRR R S 2 T  pV feE  A
ERDASEY (553 #745 L1 i e R (gLl udsh - B = Wale - et 2
o TR B o R TR S Y S o 2 B Y AR S
[t SEEATRRET 1 BOERERR R 2 R

AR ISR AT A R BRI VR QRN R AR
I R BIMPE S Y A T IR TR R B
A bk L N1 R S I RIS G o R = A

LT RO ] BIRLE AT SRV > P AV AR B
[oERET - — VR ARET RIS R It VSRR - bl TR LAY
Bl

(MaE® L~ F5BR% -8B 8 ~ia2R3))

=

228




Abstract

The implementation scope of this project includes upstream catchment area of
Li-Shan landslides zone. Works proceeded include collection of background
information, aerial photos interpretation and application. Planning in regards to soil
and water conservation, landslide investigation and remedial strategy were executed.

After the investigation and evaluation, the major influencing factor in regards
to local stability are insufficient capability of surface drainage. Quite a few numbers
of small collapses caused debris flow. So, the main treatments are planned on wild
creek regulation and sliding remediation. Field inspection concluded that in the
fringe zone of Fu-Shou-San Farm, there are a lot of problems to be solved especially
the damage of drain structure.

GIS was applied to investigate the influence of geographic factor and debris
problem. ERDAS image analysis to study the changed surface helps to find the
potential disaster zone. The result can help a lot in planning future work.

(Keywords : Li-Shan, Upstream Catchment, Investigation, Remedial plan)
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Abstract

The inquisition in this project, Include 70 locations of rivulet,44 locations of
collapsing,6 locations of farmland water and soil conservation,32 locations of
current structure thing And 40 locations of road water and soil conservation. Also
sample a result through the hydrologic and hydraulic analyzes and the river bed.
From the soil erosion of degree, be subjected to need and the river unsteady etc.
factor of protective object, current structure thing improvement. Evaluate 65 needs
that locations have water and soil conservation. It mainly manages item to include
rivulet to manage 23 and collapses to manage 11 pieces, sloping fields to raise 8
pieces and road water and soil conservation 15 and the aggregate reaches to 57.

Besides, for matching the managing of first stage and second stage with
“Regulation Project of Flood-Prone Areas ", aim at project the particularly managing
of the area implement in the region to expect for cent of manage a project. Can
immediately repress sediment production and transport and reduce disaster. Develop
safe environment, arouse a development, make this programming area reached
conservation Water and soil, land of reasonable make use of, reduce Water and soil
disaster and store headwaters etc. purpose.

Accept up, aim at programming area to put forth it to manage counterplan and
suggestion to be the application of follow-up related engineering. Because ground in
the hillside inside the programming area washes eclipse severity, topsoil morals and
custom loose soft, easily once more collapse because of rain-storm, influence the
security that the downstream keeps intact object. Should strengthen ground in the
hillside possibility that manages and drains facilities, and matches with course of
river to manage the river bed of the measure stability and river shore, reduces
disaster occurrence. The development of industry inside the area should give

attention to both the need of water and soil conservation and limit an excessive and
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not appropriate development to reduce the burden of environment. Strengthen the
water and soil conservation management in the programming area and education to
guide, then urge the people understand and participate in the promotion of water and
soil conservation.

Analyze through the need of the water and soil conservation, the whole this
project manages a counterplan. Total is divided into three periods, Issue 1 is
94,575,000 dollars, Issue 2 is 53,630,300 dollars, and Issue 3 is 5,338,250 dollars.
Add up total 153,543,550 dollars.

(Keywords : Hydrologic and Hydraulic Analyzes, Soil Erosion, Sloping Fields
Flushes)
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Abstract

The Wan-Li watershed, situated in Wan-Li Township, Taipei County. The total
area of the watershed is 3238 hectares. In order to reduce debris flow damage,
protect soil and water resources and promote reasonable land use to protect farms,
this plan will incorporate natural methodology that will prevent debris flow, beautify
the community and disaster control. This will in turn ensure the safety of public
domain and establish a fresh new image for the farm land. After discussion of how
to cure this area, treatment of landslide areas, incorporating soil and water
conservation into the Road, etc, it is recommended that this plan be implemented in
four phases at an estimated cost of NT$94,440,000. This plan will result in:

1.Stabilized river beds and protect river banks,

2.Protection of bridges,

3.Maintain the accessibility of roads,

4.Prevent soil erosion and promote the stability of the hillside,

Indirectly it will also have the following benefits:

1.Protection of soil and water resources,

2.Promote water vitality and reduce flood damage,

3.Promote the natural habitat,

4.Promote tourism,

5. Increase the value of the land and in turn increase farmer income.

The total control ratio of this plan is estimated to be 42.46%.

( Keywords : Potential Debris Flow, Landslide, Control Ratio )
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Abstract

This watershed is located on the north area of Jin-shan township, Taipei county.
The north boundary of this watershed is the border between Shi-men and Jin-shan
township, east boundary is Huang-gang fishing port, south boundary is near San-Ho
elementary school, west boundary is the border between Shi-men and Jin-shan
township as north. The area of this watershed is about 1,509ha, with no highly
polluted industries at upstream, and limpid water, secluded environment here.

However, Xangsane typhoon (2001) and Nari typhoon (2002) bring great
rainfall caused many slopes arose landslides, heavily damage along the stream
channel, and also took life and wealth away from human beings.

Besides, the biological resources in this watershed is plentiful and also many
scenic spots which includes countryside, brink of the sea, Ju-ming exhibition hall,
Fa-gu mountain, Jin-bau-shan graves, Yun-yuan, Jin-shan youth center and hot
spring.

In order to rise environmental protection, livelihood leisure, the distinguishing
feature of villages and the purpose of managing watershed, transacted “Managing
and investigative plan of whole Tan-tsu-nei Watershed”.

The worked-points and contents in this plan could be divided into two parts
roughly, first part is to investigate data base of watershed, second part is to plan
managing strategy, we condensed the achievement and data which were mentioned in
this report as followings:

1.Investigating data base

a. Investigating data base of watershed includes weather, hydrology, geology,

soil, ecological environment, creeks, debris flow hazardous creeks, landslides,

distribution of hazardous villages etc.

Categorizing above-mentioned data base and analyzed them, took them as a
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reference for general situation of watershed.

b. We obtained soil-sand samples in stream channels and analyzed them, the
amount of tests for in-situ test and analysis test are three.

According to the resultant of tests to differentiate bed material, surface
grained-size and the roughness properties of channel, coefficient of roughness
for designing creek bed is about 0.032~0.036 after analyzing.

c. Investigating the land use at present and historical managing engineering in
the watershed, and calculated the flood peak discharge in the watershed, took it
as a reference which can estimate managing plan and design of watershed in
the future.

d. According to historical rainfall data, we calculated different flood peak
discharge for each paragraph of stream channel, and took the flood peak
discharge which was calculated by 50-year frequency as designing flow.

After calculating, a 50-year return-period maximum flood peak discharge is
60.97cms, which is located on downstream of San-ho elementary school
Liang-hu department.

2. Managing strategy

After analyzing and investigating whole watershed, we suggested five cases in

first managing stage as followings:

a. First stage of Shi-hu village creek managing engineering

b. Second stage of Shi-hu village creek managing engineering

c. The east side creek of Tan-tsu-nei bridge managing engineering

d. First stage of downstream of San-ho elementary school Liang-hu department
managing engineering

e. Second stage of downstream of San-ho elementary school Liang-hu

department managing engineering °
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Total budget is NT 21,809,000, details of this plan are as following:

Case Name Engineering items Budget
. . ] Masonry revetment(H=1.0m,
First stage of Shi-hu village NT
) o L=525 m)
creek managing engineering ] 4,688,000
ground sill (18 place)
. ) masonry revetment(H=1.0m,
Second stage of Shi-hu village NT
) o L=515.8 m)
creek managing engineering ) 4,803,000
ground sill (18 place)
pre-cast stair revetment(H=2.0m,
The east side creek of Tan-tsu-nei | L=179.1 m) NT
bridge managing engineering ground sill (5 place) 3,677,000
stream diversion works(9.6 m)
First stage of Downstream of
masonry revetment(H=3.0m,
San-ho  elementary  school NT
. . L=216.6m)
Liang-hu department managing ) 4,189,000
o ground sill(11 place)
engineering
masonry revetment(H=3.0m,
Second stage of downstream of | L=186.5m)
San-ho elementary  school | ground sill 7 place NT
Liang-hu department | arch slab-bridge 1 place 4,452,000

managing engineering

paddle installation 2 place
PC pavement 79.8m?

( Keywords : Watershed, Managing, Investigating, Coefficient of Roughness,

Flood Peak Discharge )
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Abstract

The eco-technology methods are development under international tendency and
domestic conservation concepts. A mid-long-term plan is proposed, from year 2002
to year 2004, by the Soil and Water Conservation Bureau. In order to understand the
influences by the implemented eco-technology methods and natural ecological
resources, this project conducted the ecological resources and biological habitat
investigation between April to November, 2004 in Anton Stream and Geechi
Watershed. The fauna and flora categories are established by field investigation and
data collection.

From the investigation results, there are 313 species of vascular plants,
23 families 47 species of birds, 4 families 10 species of amphibious, 3 families 4
species of reptiles, 11 orders 81 species of insects including 8 orders 15 species
aquatic insects, 2 species spiders, 4 families 5 species fish. There are 16 endangered
fauna according to the Wildlife Conservation Law including Accipiter trivirgatus,
Accipiter virgatus fuscipectus, Spilornis cheela, and so on, for 11 species of birds,
Rhacophorus moltrechti, Rhacophorus robustus, Rana tigerina rugulosa for
3 species of amphibious, Naja atra, and Bungarus multicinctus for 2 species of
snakes in Anton Stream Watershed. There are 560 species of vascular plants,
23 families 41 species of birds, 3 families 8 species of amphibious, 2 families 2
species of reptiles, 10 orders 75 species of insects including 8 orders 15 species
aquatic insects, 2 species spiders, 2 families 3 species fish. There are 14 endangered
fauna according to the Wildlife Conservation Law including Accipiter trivirgatus,
Accipiter virgatus fuscipectus, Spilornis cheela, and so on, for 10 species of birds,
Rhacophorus moltrechti, Rhacophorus robustus, Rana tigerina rugulosa for
3 species of amphibious, Bungarus multicinctus for 1 species of reptile in Geechi

Watershed.
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The proposed suggestions based on the investigation results, biological
resources analysis, and habitat indices are listed as follows:

1. Reducing Engineering and human impacts on the environment.
The biological resources are deeply interfered during investigation periods. It
should be control engineering quality to prevent channel blockage by debris and
habitat deterioration.

2. Preventing exotic species.
The exotic species may cause original species catastrophe for their fast growth,
therefore, it should be avoided in eco-technology area. The native species for
bird-seducing such as Melia azedarach L., Ficus microcarpa, Fraxinus
formosana, and so on, and butterfly-seducing species such as Stachytarpheta
jamaicensis, Sambucus formosana, Koelreuteria formosana are suggested.

3. Using aquatic insects as environmental pollution index.
The pollution evaluation can be based on the aquatic insects for the similarity of
these two watersheds. Currently, the water quality for both Anton and Geechi
watersheds are unpolluted or minor-polluted. Therefore, Heptageniidae and
Corydalidae can be used as stream ecological indicators.

4. Using local representative Bio-indicator
Butorides stria and Rhyacornis fuliginosus can be used as stream ecological
representatives. Buergeria japonica also named geyser frog can be used as
environmental bio-indicator. Besides, Euploea sylvester population visit among
March to May every year, it should be recorded completely and used as main
topic.

5. Habitat restoration suggestions.
It should maintain biodiversity and habitat during low stream discharge and
channel capacity for floods. It also need create pools and riffles and prevent

straight an uniform channels. Currently, it need pay more attention on the road
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construction to prevent debris intrusion and pollution.

( Keywords : Anton Stream, Geechi Watershed, Ecological Resources
Investigation, Eco-Technology Methods)
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Abstract

This assessment covers an area of 1,819 hectares. It encompasses Rueifang
Township, Kong-Chew Li, Hou-Tong Li, Guang-fu Li and Shu-ren Li and part of
Kang-Ping Li. This area contains three of high-potential debris flow, nine of middle
potential debris flows, and three of low potential debris flow rivers. Taipei A067,
Taipei A068, Taipei A069, Taipei A066, Taipei A071, Taipei A072, Taipei A073,
Taipei A076 and the Ging Chech chow creek are the areas which have the most
severe damage. The total volume of landslide is about 4,998,350 m®. The debris is
mainly located an upstream portions of the creeks, and therefore is potentially a
severe debris flow hazard whenever there is heavy rain.

The disaster recovery management of this project is incorporated into the
Keelung River improvement plan as part of the slope conservation... It will revitalize
the water of the river, improve slope stability, provide erosion control and ecological
restoration, and promote the safety and properity of the local residents.. The
watershed of debris currently accumulate upstream of the creeks, are the result of
landslides on both sides of the valley and local constriction development. The total
area of landslide is about 99.97 hectares, about 5.5 percent of total area of the
watersheds. The review of the field for training works requirements for the estimated
cost of NT$52,850,000. The protection of the river is expected to total up to 313.6
meters from the floods. And management's failure to handle a total of 76
hectares, of landslides in these areas to reduce the source of supply is expected to
reduce the probability debris flow.

( Keywords : Potential Debris Flow, Landslides, Erosion)
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Abstract

This watershed is located in the Jia Shih Township, Hsin Chu County,
belonging to the tributary of Shui Tien Tribe (STT) in the upstream of You Luo Chi
(YLC) and converging on the YLC at the Hsin Le Bridge (HLB), its basin area,
length, width and average slope are about 1,536 ha, 7.28km, 5~30m and 12%,
respectively. Although the streamlocked (i.e. no fishing) action and protective fish
carried out by the STT Conservation Association (STTCA) for many years and clear
flow results from its undeveloped and unpolluted upstream with naturally calm and
secluded surroundings, high stem crop and bed boulder interrupt the flow in its
section of that uncontrolled channel, overflow during flood results in damage, lost
farmland along its both banks and the loss of resident life and property, in addition
to serious scour on the concave bank with smaller bend curvature radius. During the
Aere Typhoon, the bank near field residence in the Shui Tien Bridge (STB)
downstream collapses, resulting in flow block and a severe threat of nearby
residence safety. Thus, this project has been carried out in order to protect the
aboriginal’ s tribe, maintain the ecological environment and establish the new
moment on such tribe development and reform in the future via planning and design
with the natural ecological engineering method (NCEM) in match with the
afforestation, beautification and landscape engineering.

Work keynotes and relevant contents can be divided into 2 major items, i.e.
1.watershed site survey; 2.control plan study and proposal. The proposed results and
data contents in this report are to be described, respectively as follows:

I. Basic Data Survey

() Watershed basic data survey, collection and establishment include climate,

hydrology, geology, soil and watershed tributary, etc. and are collected to

provide the watershed geologic and hydrological analysis on the basis of
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understanding and evaluating the watershed general situation. Survey results
show that annual average temperature and rainfall are about 22.2°C and
2,907mm in this basin, respectively.

(1) There are 2 sets of channel silt and sand sampling and analysis, site and test
analysis, according to the test result, the analysis for bed load, surface grain
size and channel roughness characteristics is to be completed; the analysis
result shows that the bed roughness coefficient for the Shui Tien wild creek
(STWC) is approximately between 0.034 and 0.045.

(1) 1t’s been carried out for the current survey on the existing land use within
the watershed and statistical water and soil conservation engineering along
the channel bank over the years including flow control, deflood and
sediment control engineering; the watershed peak flood is calculated as the
reference of evaluation on planning and design for the watershed control in
the future.

(IV) According to the statistical records of rainfall data over the years, it’s been
estimated at each control point in every channel section for the peak flood in
various recurrence, the peak flood in 50 years recurrence is used for the
design discharge on the basis of the stage calculation; the result of the
hydrological analysis indicates the peak flood in 50 years recurrence is about
422CMS at the control station in the downstream channel section of the
STWC.

Il. Site Survey Results and problem

(1) Slope Scour Case: Mainly due to its steeper topographic slope, the estimated
yearly sediment yield and average scour depth are about 42,000m3/yr and
3.59mmlyr, respectively via the unification soil loss equation (USLE) for
every factor in the delimited subwatershed, judging from the current

topography and tributary. Moreover, it’s shown by way of the calculation
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result of the capacity of the channel sediment transport that sediment yield
within the watershed all moves with runoff downward, not resulting in
deposit effect on the channel deflood.

(1) Landslide: According to the Water and Soil Conservation Bureau (WSCB)

" Landslide survey in the north region | , there are 5 and 3 landslide sites in
grade A and D within watershed, individually; except Hsin Chu 0051
landslide located above the STT, there still exists the potential threat and the
vegetation on most landslides has been restored. It’s found in site survey that
there are 3 newly increasing landslide, mostly belonging to bare ground
surface and no collapse cases exist in large scale. Depending on the survey
result mentioned-above, the collapse area is up to 28ha within the catchment;
additionally, landslide up to 2 sites with 0.6ha or so collapse area results
from the Aere Typhoon damage influence and collapse volume is 157,979
cubic meters, obtained via estimated collapse thickness and matching area.

(111) Hsin Chu A031 for the debris flow potential creek exists within the
watershed, total basin area is 180ha, the formation belongs to sedimentary
rock; its features mainly consists of Neogene sandstone and shale. Grade A
landslide with approximate 14.78ha area for the Hsin Chu A051 lies in the
upstream of this debris flow, the topographic slope is flat and mild in its
midstream, there are many heaps of debris stuff in the downstream channel,
the debris flow has formerly happened in this area; the estimated potential
outflow of such relevant debris flow is about 0.17million m3.

(IV) Water and Soil Conservation on Road: The road type within this catchment
can be classified as Shui Tien main and branch road and wood lane and Hsin
Le farm road, etc.; except this wood lane, there are many sites in need of
installing the facilities of road retaining wall and drainage ditch resulting

from steep landform, bad basic ground condition, damage on the naturally
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stable slope; loose earthwork on the excavation or backfill slope. Especially,
after the strike of the Aere Typhoon and storm, the relevant slope is easy to
result in scour damage.

I11. Improvement Strategy and Benefit

() Wild Creek Control: Local features, qusa-nature engineering method and
waterfront facility are used for the wild creek control as soon as possible,
chosen engineering methods include dry stone wall slope protection,
submercible dam and step bedding engineering, etc; the design execution are
based on 6 criteria, i.e. minimized size, outer type with mild slope,
previously inner and roughing surface, naturalized stuff and economized
cost. It’s expected to install about 1,600m slope protection, concrete
boulder-pitching bed engineering, landscape platform and detention pool in
match with landform major distributed in the downstream of the STB main;
if the existing slope protection is included, then the length of protected
embankment is up to 3,000m. Moreover, the stable bed, protective bank and
the STT’s channel safety are available after this project execution.

(I1) Debris Flow Potential Creek Control: Despite the consideration on
ecological improvement in the project scope, considerable heaps of debris
and unstable landslide in the upstream still exist in the local area; it’s
suggested in the Hsin Chu A031 debris flow potential creek that relevant
work on the improvement of the existing sabot dam, new installation of
sediment and landslide stabilization control in the midstream is to be carried
out.

(111 Landslide Control Goal: These objectives are slope stabilization and
toe-stability protection to reduce the slope erosion and grit source; according
to survey analysis result, proposal includes piling and wattling, installing

longitudinal drain with vegetation restoration, RC slope protection, slope
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netting and vegetation and 2 sets submercible dam and collector.

(IV) Soil and Water Conservation on Road: 9 sites are selected in this project
for the improvement engineering in soil and water conservation on road, the
retaining wall is about 220m under construction, after its finish, the road
safety of the STT toward Kuan Hsi is available to be upgraded, land use
value and convenient transportation can be increased; the local prosperity
and progress is obtainable to be promoted.

IV. Control Planning Contents

Control engineering is to be proposed as a result of watershed integral survey

and analysis, total engineering cost is about 62.314millions NTD; according to the
principle of " Maintenance is more important than control |, the project execution is

to be suggested in various phase year by year and shown as follows:

Stage Term | Engineering Cost (10* NTD) | Notes
1% year 3,181.4
2" year 1,930
3" year 1,120
Total 6.231.4

Also after the completion of planning for this watershed integral control, the
loss of flood damage and soil erosion is directly reducible, farmland, cottage, road
and resident’ s safety of life and property can be protected, the increase of the value
of land use within the watershed as well as the tourism promotion are available.
Relevant benefits include as follows:

() Stabilize bed and protect bank.
(11) Prevent soil from erosion and stabilize slope.

(111) Protect road slope and maintain traffic smoothly.
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(V) Increase sight-seeing sites and attract tourism.

( Keywords : Hsin Le, Shui Tien Wild Creek, Site Survey, Planning for Control )
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Abstract

In this project, aim at to plan the current conditions of the area, the hydrologic
and hydraulic analyzes, related humanities and industry activity of data, water and
soil conservation problem, soil sand and extensively collect background data. Also
through physically measure inquisition work, soil sand to sample works such as
analysis, geography and rivulet diagraph etc. on the scene. Carrying on inside the
watershed may the output water and soil conservation problem analyze. Also depend
on it problem seriousness, protect object and the transportation convenience, carry
on whole watershed the cent expects to divide into the programming of the
managing of area for three years.

According to the contract content, this project in addition to with 8 point river
segment carry on engineering allocation and minute part to design outside, also
investigate the whole area water and soil conservation situation and woodland
condition, and aim at to collapse ground, road water and soil conservation, rivulet of
flush and pile up etc., put forth whole manage a programming. Concretely put forth
56 locations that have to handle maintenance in the meantime. Also according to the
problem seriousness, protect object and the transportation convenience, become its
programming to expect the cent of three years to expect to divide into area to
manage a schedule, add up to the engineering budget needed about 100,157,000
dollars.

( Keywords : Hydrologic and Hydraulic Analyzes, The Sand Sample Analyzes )
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Abstract

The performance evaluation on the renovation work for Li-Shan landslides was
conducted after the project of investigation and renovation plan was finished.
Discussion was focus on the long term safety for this area. And, suggestion in
regards to future needs was given.

Li-Shan is located at the west wing of control ridge of Taiwan lIsland. The
geological formation in this area is mainly the miocene Lu-Shan formation. The rock
types of this formation are dark to grey slates with heavy schistosity. Based on the
investigations, it could be recognized that Li-Shan has experienced more than one
landslide activity in the history. Main area of sliding can be divided into three zones,
namely, west, southeast and northeast zone. Each zone was connected together by a
few sliding blocks. It was confirmed that rainfall induced the increase in water
pressure is the main factor which triggers the landslide of the highly weathered rock
slope. Remediation plan was concentrated on drainage for the endangered slope
including surface drains, horizontal drains, wells and drainage galleries.

As a whole, the achievement was judged to be effective for the remedial work.
It really helps to maintain stability of Li-Shan area. But, for the long run, some
works are suggested to be implemented in the future.

( Keywords : Li-Shan Landslide, Remediation Plan, Evaluation )
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Abstract

After finishing the performance evaluation on the renovation work for Li-Shan
landslides, a symposium was arranged on this topic in order to collect opinion and
criticism from others so as the exchange of experiences. Main topics reported were
as followings :

1.Review and perspective;

2.Monitoring system and data base;

3.Geology of Li-Shan area;

4.Criterion for safety management;

5.Effectiveness evaluation and future work;

6.The remediation plan;

7.Current status and future of central cross-island route;

8. Management plan for Teh-Chi Water Reservoir catchment area.

( Keywords : Symposium, Li-Shan, Remediation Plan, Evaluation)
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Abstract

The area covered by this plan includes the 3 non continuous water shed areas of
Nan-Tou county, Chu-Shan Township Tong-Tou Li, Yun-Lin County Ku-Kang
Township Nei-Man and Shu-Pi, Ya-Li-Shan Creek in Gai-Yii County Ya-Li-Shan
Township. The total area of this is 5,940 hectares. There are five debris flow creeks
that feed into these watersheds. They are Yun-Lin 001, Yun-Lin 002, Chao-Ling
B031-1-, Chao-Ling B031-2,Gis-Yi 003 and Gis-Yi A002. There are 97 landslide
areas in this region amounting to 413.86 hectares. The reasons leading to these
landslides are:

1.erosion of the river beds and riverbanks by natural river flow,

2.The curvature of the river itself makes it prone to erosion and therefore collapse
of the riverbank slopes,

3.The accumulation of the debris interferes with the drainage of the water,

4.Debris from the upstream collapse causes large debris flow downstream,

5.The span of bridge causing debris flow and washes out downstream roads,

6. Illegal use of slopelands causing erosion and degradation of the land.

In order to cure this situation this plan will use sabo dam, check dam, comb
dam, landslide treatment, road improvement, slopeland stabilization, soil and water
conservation plan for slopeland, and greenization of the slopes.

Dependent on the effectiveness of the construction and the funding available
this plan is devised into several phases. The estimated total cost is NT$ 326,280,000.
The control radio of watershed is estimated to be 61.60%.

(Keywords : Landslide, Erosion, Debris Flow, Improper use in Slopeland,
Control Ratio in Watershed )
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Abstract

This project of Lan-Yang River management (Ji-Guang Bridge) at Upstream
was begun in 2002. The result of management (1994-2001) in watershed area, and
understand state of scour and fill in branches watershed. According to situation is
now safety, we are planning the management projects to achieve an objective of
Lan-Yang River management. In the watershed problems has scour of wild-stream,
landslide, road, rock calamities and applicability of the Soil and Water Conservation.
So this project is divided into three regions of management area:

1. The first work area (main stream of Lan-Yang River): To recondition gaps in
the dike (#3), the landslide (#151) management, plane wall jet engineering of
the spur dikes, and to set up gabion and Concrete Blocks.

2.The second work area (Lan-Yang River’s right bank): The gullies (#20, #21,
#31~34) management, the landslide (#20, #23, #32~34) management, the
engineering of turns debris flow in #20, vegetated Buffer Strip, alluvial Plain of
corner cut engineering, channelize and control the debris flow.

3.The third work area (Lan-Yang River’s left bank): The gullies (#84)
management, the landslide (#73~75, #81, #82, #84, #125~128) management,
the roadway (serial number 18) and the Farm Road (serial number 12, 24)
improvement program.

( Keywords : Lan-Yang River, Soil and Water Conservation, Ji-Guang Bridge,
Watershed )
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