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Executive Summary 
This technical report presents the research that was conducted by the 
University of California, Berkeley and SAVE International to evaluate the 
importance of Jiading Wetland for the survival of the Black-faced Spoonbill 
(Platalea minor) and other wild birds in the East Asian Australasian Flyway, 
to determine the impacts of Road 1-4 on these birds if it went through the 
wetland, and to assess the adequacy of the EIA for Road 1-4. As the 
research was being conducted, the evidence suggested that it was also 
essential to consider the economic development potential for the Jiading 
area and especially the costs and benefits to Jiading and Qilou Villages if the 
entirety of the Jiading Wetland is preserved for wildbird habitat as well as 
ecological and cultural tourism. This report answers the following questions: 
 
1. Is Jiading Wetland essential for the survival of the Black-faced Spoonbill 
and other birds? 
2. What are the impacts of Road 1-4 on these birds and does the EIA for 
Road 1-4 adequately address these impacts? 
3. What are the economic development potentials for Jiading and Qilou if 
the entirety of the wetland is protected from further road construction and 
development? 
  
Primary Conclusions 
The research team reached consensus on the following points: 
 
1. Jiading is a wetland of international importance. It qualifies as a Ramsar 
site by multiple criteria, and explicitly because of the numbers of Black-
faced Spoonbills that now winter there. It is also important as a seasonal 
site for migratory birds along the East Asian Australasian Flyway, and for an 
unusual diversity of species specific to coastal and inland areas of Taiwan. 
Jiading Wetland also qualifies for protection under Taiwan’s Wetland 
Conservation Act. However the EIAs for Road 1-4 do not consider the 
implications of meeting the requirements of this law. Can the road legally 
be built? We argue that the wetland should be reclassified due to its species 
diversity and presence of the Black-faced Spoonbill. If it were to be 
reclassified to a Wetland of National Importance, Road 1-4 could not be 
constructed through the wetland. The scientific team concludes that Jiading 
Wetland is critical for the Black-faced Spoonbill to recover from its 
extinction vortex and attain a sustainable population. For this reason alone, 
Road 1-4 should not be built through the wetland. 
 
2. The various EIAs for Road -4 are alarmingly flawed. The EIAs present a lot 
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of information in superficial form about the details of construction to justify 
building Road 1-4 without presenting essential scientific evidence. The EIA 
fails to consider the dramatic changes that have occurred in and around the 
wetland since Road 1-4 was originally proposed – changes that obviate the 
need for the road – namely harbor expansion that has been less than 
successful, multiple land use plan updates that reduced the level of 
allowable development in and around the wetland, resulting lower 
expected traffic volumes as well as lack of evidence of traffic problems. 
  
The EIAs also fail to consider the recent increase in the number of spoonbills 
and wildbirds inhabiting the wetland. They do not use the best available 
scientific evidence of conservation biology and field studies regarding the 
spatial requirements for Black-faced Spoonbill habitat. The lack of this 
evidence makes it impossible for the EIA committee to make a scientifically-
based decision regarding the impact of the fragmentation of areas B1 and 
B2 and the results of the island effects on the spoonbill populations. 
Further, the EIAs rely on anecdotal observation that roads have no effect of 
spoonbills that cannot be mitigated because spoonbills continue to use 
Jiading Wetland after Roads 1-1 and 1-6 were built. This observation 
confuses the known research about spoonbill scare distance when roosting 
and foraging. In preferred habitat spoonbills seldom roost closer to roads, 
people, or dogs than 200 meters and prefer 500-700 meters. When 
foraging, the Black-faced Spoonbill are more alert and less vulnerable and 
will tolerate closer scare distance, especially if there is an abundance of 
food, and then only for a short time. Prime roosting habitats will be 
rendered unusable if Road 1-4 is built. The EIA does not address this. 
  
Further, the primary purpose of an EIA is to assess environmental impacts 
not administrative issues. The present EIA attends to mostly administration 
and construction issues not the intended purpose of an EIA. The EIA ranking 
system appears to be calculated to conclude that the best alternative is 
directly through Jiading Wetland, but even this ranking, without proper 
weight for the negative impact on sustainable economic development 
potential or the loss of habitat for an endangered species, concludes that 
there is insignificant advantage to Road 1-4 being located through the 
wetland. The EIAs are insufficient in demonstrating the need for a road do 
not accurately analyze all potential environmental and economic impacts. 
The bias of the current EIA towards constructing a road does not give a “no-
build” scenario equal weighting or assessment. For reasons of inadequacy 
alone, Road 1-4 should not be built through the wetland. 



 
 
3. Based on field research conducted in 2013 and 2014 it is now known that 
the Black-faced Spoonbill uses the entire site of Jiading Wetland and Yong-
an Wetland to the south. At Jiading this includes not only the area north of 
Road 1-4 but also south of Road 1-1; areas defined as B5, A5, and A2. 
  
Further, the entire site consisting of B1, B2, B3, B4, A3, A1, B5, A5, and A2 is 
comparable in size to other best winter sites where Black-faced Spoonbills 
use the entire site to roost and forage, making the conservation of the 
entirety of Jiading Wetland, north and south of Road 1-1 essential for the 
survival of a sustainable population of spoonbills and other wild birds. If 
parts of the wetland are rendered unusable for spoonbill foraging and 
roosting (either by dividing B1 and B2 into areas too small; developing B5, 
A5, or A2 for recreation villas or other intensive use; or by failing to protect 
habitat in Yong-an Wetland) the spoonbill will suffer, other bird populations 
will be reduced, and unique ecotourism opportunities will be lost. For these 
reasons Road 1-4 should not be built through Jiading Wetland. Further, the 
wetland areas south of Road 1-1 (B5, A5, and A2) should be protected from 
development. Anticipated development should be located in underused 
areas at the harbor near Love Pier to take advantage of better water access 
and to create a critical mass of economic activity at the harbor in order to 
stimulate development that has yet to materialize.  
  
4. If Jiading Wetland is preserved in its entirety, this area has unique 
regional advantages for creating a vigorous, sustainable economy of cultural 
and ecotourism to supplement the existing fishing economy. These 
advantages include Jiading’s easy access from both Tainan and Kaohsiung 
for regional weekend getaways to natural attractions from the city; the best 
access from the high speed train stop to get to prime Black-faced Spoonbill 
habitat for Taipei visitors, international travelers, and bicyclists; and 
unmatched local attractions including bird watching stations, a mangrove 
trail, a weapon museum, the tomb of Ning Jin King, environmental 
education at Wu Sha Lin salt office, the Yong-an salt workers village, a 
seaside park, temple festivals, day and night markets, the puppet show, fish 
market, old harbor port, the ship burning festival, among others.  
  
Because of its adjacency, Qilou Village will likely be a primary economic 
beneficiary of preserving the entirety of Jiading Wetland. Qilou Village is the 
logical location for visitor-serving facilities including overnight 
accommodation, guides for exclusive tours to Jiading Wetland, boat tours to 
the harbor, mangrove forests, fishing trips, and the Yong-an Wetland area.  
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These economic advantages depend on protecting Jiading Wetland from 
further development. If Jiading hopes to capitalize on the growing 
ecotourism industry in Taiwan, the community would be remiss in building 
Road 1-4 through the Jiading Wetland. 
  
For these reasons Road 1-4 should not be built through Jiading Wetland. 
These economic advantages far outweigh any benefits of Road 1-4; further 
the negative impacts of Road 1-4 undermine the benefit potential. 
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1636 For a long time the Pingpu Tribe lived in this area, with 
records dating back to literature written over 380 years ago. A 
Dutch map created in 1625 shows fishermen settlements in 
Jiading area. Note the larger lagoon and extensive, natural 
wetlands. For hundreds, maybe thousands of years, people 
relied on the natural environment of Jiading Wetland area 
without dramatically changing the ecosystem.  
 
1665 Saltpan was first introduced in Taiwan under Qing dynasty 
of China. 
 
 
1895 Japanese colonial period: 1895-1945. Map shows paddy 
fields in the east of Jiading Wetland. Parts of Jiading appear to 
be part of Jao-Kang Lagoon. Barrier islands have shifted. 
 
1898 Saltpan was expanded by the colonial government. 1936 
records indicate that some fish ponds were bought and 
converted to saltpan. 
 
 
Post-1949 Salt production continues until 1970s. Salt workers 
continue to live in Wu Shu Lin, the salt worker village next to 
Yong-an Wetland. 
 
1971 Jhuhu Salt Pan stops production when Xingda Harbor is 
established. 
 
1977 Road 1-4 first appears on the national land use map for 
Jiading District. 
 
2007 Jiading Wetland designated a wetland of local 
importance. 
 
2011 Ministry of Interior approves establishment of Jiading 
Wetland Nature Park. 
 
2012 Road 1-1 opened as part of Xingda Harbor expansion. 
Dredge spoils deposited in Jiading Wetland. 
 
2013 First EIA for Road 1-4. Wetland Conservation Act passed. 
Black-faced Spoonbills first recorded in significant numbers in 
Jiading and Yong-an Wetlands. 

History of Jiading Wetland 
1
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Introduction  
Jiading (Qieding) Wetland, located 11.5 km south of Tainan City and 40.8 km 
north of Kaohsiung City, is surrounded by a port, a village, fish and dryland 
farms. The wetland is also an important connective core habitat. The 171 
hectare wetland is home to over a hundred species of birds including 5.5 % 
of the global population and 9.5% of Taiwan’s population of the endangered 
Black-faced Spoonbill (Platalea minor).  
  
In recent years Taiwan has gained international recognition for its efforts to 
protect and create new habitats for the spoonbill. As a result spoonbill 
numbers are increasing, meaning that more protected habitat is 
required. Jiading Wetland is one of the most recent sites that the Black-
faced Spoonbill inhabits in significant numbers. For this reason the wetland, 
currently designated as a Taiwan Wetland of Local Importance, qualifies as a 
wetland of international importance according to the 1971 Ramsar 
Convention on Wetlands, which can be bestowed upon a site supporting at 
least 1% of an endangered species.  
  
For the above reasons Jiading Wetland should be protected, expanded, and 
managed for habitat and ecological benefits. Yet it is the site of on-going 
controversy. There was a fight when Road 1-1 was built through the 
wetland. Even though there were few spoonbills at the time there were 
many other waterfowl. Designating Jiading a wetland park in 2011 provoked 
the anger of local land owners hoping to develop. The proposed Road 1-4, 
on the books since the first official plan for the Jiading District of Kaohsiung 
City in 1977, is the current battleground. At that time, portions of Jiading 
Wetland were slated for development. Even though the development once 
contemplated is no longer in the official plan and the current plan shows 
Jiading Wetland as a wetland park, the plan continues to show Road 1-4 
running through the wetland. 
  
During the last election various politicians supported the construction of 
Road 1-4, including Kaohsiung Mayor Chen. Critics of Road 1-4, however, 
believe the road would damage the ecological health of the wetland, 
diminish its value as habitat, and curtail Jiading’s potential to attract 
environmentally-friendly tourism activity and related facilities. Further, the 
assessment of the impacts of the road has been found inadequate. Road 1-4 
has undergone two Environmental Impact Assessments (EIAs) one in 
February 2013 and more recently in January 2014. Both EIAs briefly address 
a “no-build” scenario, the proposed plan, and several alternatives. However, 
the EIA does not ask the question of whether the road is necessary. The 
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EIAs also fail to adequately analyze the potential impacts on the wetland 
and the Black-faced Spoonbill or potential benefits from either an 
alternative route or not building the road at all. Additionally, whether Road 
1-4 could ever be built as proposed is not clear given the recent passage of 
the Taiwan Wetland Conservation Act.  
 
Method of Study 
The purpose of this report is to present the results of an investigation to 
determine the significance of the Jiading Wetland in Taiwan’s wetland 
system and the wetland’s importance to the survival of the Black-faced 
Spoonbill, and to evaluate the adequacy of the EIA for Road 1-4. The report 
also establishes the importance of the Yong-an Wetland (once part of the 
same wetland that surrounded Jao-Kang Lagoon before it was altered to 
build the Xingda Harbor) to a sustainable population of spoonbills and other 
species. Finally the report proposes a local economic development strategy 
to capitalize on the tourism potential of the wetland. 
  
The study was conducted as a joint research effort between the University 
of California, Berkeley, Department of Landscape Architecture and 
Environmental Planning; and SAVE International (Spoonbill Action Voluntary 
Echo). The research consisted of an extensive review of the environmental 
impact assessment for Road 1-4, official plans for the Jiading District and the 
region, case studies from elsewhere in the world where a road was 
terminated to protect wildlife, research into the relative importance of 
Jiading Wetland by international standards, on-site field research to 
determine precise Black-face Spoonbill  use of Jiading Wetland for roosting 
and foraging; interviews and a workshop with local residents to catalogue 
the potential for cultural and ecological tourism, an assessment of the 
population and economic trends to determine causes for the continued 
under-utilized harbor and possible solutions, and meetings with central 
government officials to assess the effectiveness of national wetlands policy 
in terms of conservation. 

3
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The basic habitat requirements for the Black-faced Spoonbill are well 
documented. Those most relevant to Jiading Wetland and Road 1-4 include: 
scare distance and habitat fragmentation of winter habitat.  
  
Black-faced Spoonbills have an unusually long scare distance especially 
when roosting. Scare distance, often referred to in the scientific literature 
as “flight initiation distance,” is the distance at which birds are disturbed by 
a threat to their safety. The threat to the spoonbill typically is natural or 
domestic predators. The birds are most often threatened by the presence 
of people or dogs, movement, the flight of other birds, and sometimes 
sudden noise. Any such disturbance threatens their security and causes 
stress. The stress is most obviously indicated by flight from the threat.  
  
Stress may also prevent roosting or foraging; continuous stress leads to ill 
health and, in extreme cases, premature death and local extinction. When 
resting and roosting, often during the day, Black-faced Spoonbills are 
especially vulnerable to threats. The roosting scare distance at the prime 
habitat sites has been documented in Taiwan to be rarely less than 400 
meters and in some cases as much as 700 meters.   
  
Having adequate distance from threat is the most critical spatial 
consideration in determining if habitat is adequate and therefore valuable 
for the spoonbill. When this metric is applied to Jiading Wetland, and the 
proposal to build Road 1-4 through the wetland, at least two prime roosting 
sites will be impacted and likely rendered unsuitable for the spoonbill. 
  
Black-faced Spoonbills appear to be less sensitive to the presence of people, 
dogs, and other disturbances when foraging, especially if there is an 
abundance of preferred prey available temporarily at a location, as in the 
case with fish ponds when the water is drawn down for harvest, or when 
waters in tidal or salt flats are less than 20 cm deep. People can sometimes 
be present within 100 meters when the spoonbills are foraging in those 
conditions. Whether the birds are severely stressed and tolerate the stress 
when food supply is limited elsewhere is not well documented. 
  
A second factor, which is of concern at Jiading Wetland, is habitat 
fragmentation. The sites in Taiwan where the Black-faced Spoonbill 
congregate in large numbers for roosting and foraging consist of expanses 
of abandoned salt pans or other natural or modified flats, in prime habitat 
areas of 200-300 hectares of contiguous, undisturbed habitat. Jiading 
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Wetland is slightly smaller but comparable in size to the sites Sihcao, Chigu, 
and Budai wetlands. Even in these sites roads and urban development 
delimit the habitat, fragmenting some areas into pieces too small to be used 
by birds. This fragmentation creates “island effects” which causes birds to 
go extinct if the areas are too small. This may happen in the B1 and B2 areas 
of Jiading Wetlands if Road 1-4 is built as proposed. 
  
The recently built Roads 1-1 and 1-6 have divided the Jiading Wetland into 
smaller pieces and diminished its value as habitat. But the northern and 
southern halves of the wetland are still large enough to attract birds. The 
combination of island effects due to habitat loss and the loss of prime 
roosting sites due to intrusion into the scare distance cannot be mitigated 
with presently known techniques such as screening, berming, and buffering. 
The loss of prime roosting sites and further fragmentation of Jiading 
Wetland poses a serious threat to the Black-faced Spoonbill. To achieve a 
sustainable population of spoonbills, the wintering habitat must be 
expanded as the population of spoonbills grows. The loss of any part of 
Jiading Wetland threatens the long-term survival of the bird. 

 
  

Spatial Dimensions of Black-faced Spoonbill Habitat 
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Having adequate distance from threat is the most critical spatial consideration in determining if habitat is adequate and 
therefore valuable for the spoonbill. When this metric is applied to Jiading Wetland, and the proposal to build Road 1-4 through 
the wetland, at least two prime roosting sites will be impacted and likely rendered unsuitable for the spoonbill. 

Flight Initiation Distance 
7
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Loss of habitat from fragmentation is a major cause of bird extinctions. This may happen in the B1 and B2 areas of Jiading 
Wetlands if Road 1-4 is built as proposed.  The recently built Roads 1-1 and 1-6 have divided the Jiading Wetland into smaller 
pieces and diminished its value as habitat. But the northern and southern halves of the wetland are still large enough to attract 
birds. The above map shows areas presently used by the Black-faced Spoonbill. 

Threat of Island Effects 8
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Wetland Ecology 
Different reports and official websites state that Jiading Wetland currently 
supports between 120 and 150 different species of birds throughout the 
year including: 
 
• Endangered species: Black-faced Spoonbill, Oriental White Stork, 

Peregrine Falcon 
• Rare and valuable species: Little Tern, Chinese Egret, Grey Frog Hawk, 

Grey-faced Buzzard-Eagle, Osprey, Besra Sparrow Hawk, Crested Serpent 
Eagle 
• Other species needing protection and conservation: Brown Shrike, Eastern 

Collared Pratincole 
• An unusually large population of Kentish Plovers (3,000 have been 

recorded) 
  
The Black-faced Spoonbill is a globally endangered bird and one of Taiwan’s 
national treasures. Jiading Wetland is now a major habitat for Black-faced 
Spoonbills – over 90% of Kaohsiung County’s spoonbill population winters in 
the wetland. The numbers have grown quickly in the past few years: peak 
counts have been 2011: 43, 2012: 56, 2013: 154, 2014: 189 (February peak; 
the official International Black-faced Spoonbill Census recorded 157). 
  
The Black-faced Spoonbill will typically forage 9-14 km from a roosting site. 
It is known that the birds move regularly between the Jiading and Yong-an 
Wetlands. Both of these wetlands act as a single unit because birds will 
travel between the two sites to forage, roost, or flee from disturbance 
(verified by field research in 2014).  
  
Additionally, the two wetlands create connective core habitat, or a central 
bridge between roosting and foraging areas north and south. They link to 
the north: Sihcao wetland – 21 km away and to the south: Yuanfugang 
wetland -21 km away. This core is an integral component in creating a 
cohesive ecological corridor along the western coast of Taiwan. If either of 
the wetlands is significantly altered, the habitat value may be decreased, 
thus separating the northern and southern wetland regions.  If they become 
undesirable or inhospitable for species, the function of the larger corridor 
could be put in jeopardy.  
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The Black-faced Spoonbill will typically forage 9-14 km from a roosting site. It is known that the birds move regularly between 
the Jiading and Yong-an Wetlands. Both of these wetlands act as a single unit because birds will travel between the two sites to 
forage, roost, or flee from disturbance. Protecting both of these wetlands from further development is essential to the long-term 
survival of a sustainable population of spoonbills. Additionally, many other birds use both sites daily or seasonally. 

Jiading and Yong-an Wetlands as One Ecological System 11
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Wetland Classification and Law 
According to Taiwan’s Construction and Planning Agency, 82 wetlands have 
been recognized as important “according to Ramsar standards”.  Twelve of 
these wetlands are in Kaohsiung County including Jiading and Yong-an 
Wetlands.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Both Jiading and Yong-an are designated Wetlands of Regional Importance. 
These designations were made six years prior to passage of the Wetland 
Conservation Act, and prior to the significant numbers of Black-faced 
Spoonbills now using the wetlands. As discussed elsewhere in this report, 
Jiading Wetland is the winter home to 5.5% of the global population and 
9.5% of Taiwan’s population of the endangered Black-faced Spoonbill. The 
biodiversity and ecological function that this site currently displays is 
evidence to support the reclassification of the wetland from local 
importance to national or international importance under the International 
Ramsar Convention on Wetlands, which states that any site supporting 
more than 1% of the population of an endangered species is considered a 
“wetland of international importance”.  
  
Jiading and Yong-an Wetlands should be reclassified as a wetland of 
national importance, at a minimum which would give the wetland more 
protection under the newly passed but Wetland Conservation Act. A careful 
evaluation of the Jiading and Yong-an Wetlands might conclude that they 
qualify to become additions to the Tiajiang National Park and/or Southwest 
Coast National Scenic Area.  
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The focus of this report is on the Jiading Wetland because of the current 
politics and timing of proposed Road 1-4. The Wetland Conservation Act 
was passed last fall but is not yet in force. And when the Road 1-4 EIA will 
receive its final review is unclear. Once the Wetlands Conservation Act takes 
effect, its stipulations that are stricter will have higher authority than other 
laws, for example those governing the EIA process as well as local urban 
plans. As stated in Article 2 of the Wetland Conservation Act, “Relevant 
matters concerning the planning, conservation, restoration, utilization 
operation and management of wetland shall be in accordance with the 
stipulations set by the law. If there are stricter stipulations by other laws, 
such stipulations are to be followed”. More to the point, the act would 
prohibit Road 1-4 from being built through Jiading Wetland if it were 
reclassified. As stated in Article 16, “Wetlands of International and National 
Importance, except under special circumstances as described in 
subparagraph III to subparagraph V in the preceding paragraph, may not be 
developed or built.” 
 
There are several key administrative tasks that would need to be taken for 
Jiading Wetland to achieve further protection. It could be formally 
reclassified prior to the final EIA review for Road 1-4. The wetland would 
need a Conservation and Utilization Plan to ensure wise use of the resource.  
 
Again, the timing is tricky, but the intentions seem clear. A March 2014 
press release issued by Kaohsiung City’s Construction Office states, 
“Wetland is important, but we can’t give up everything just for 
conservation”. Yet realizing that wetlands are essential for a sustainable 
economy, Kaohsiung City pursued the spirit of the Ramsar Convention by 
creating 900 hectares of wetlands over the past decade. For Jiading 
Wetland not to be given the highest wetland classification possible is policy 
doublespeak. Despite not being a member of the Ramsar Convention at this 
time, Taiwan, in its recent wetlands conservation efforts, has relied on 
Ramsar principles and criteria to guide its work. Taiwan’s Wetland 
Conservation Act in no small way is informed by Ramsar. In its own 
documents, Kaohsiung City’s Wetland Ecological Corridor was planned “in 
accordance with the spirit of the Ramsar Convention”. Conservation must 
preside. 
 
 

Kaohsiung Wetlands of National Importance   
Jhouzai  9.1 ha 
Nanzihsiian River 274.22 ha 
Daguei Lake 19.1 ha 
Kaohsiung Wetlands of Regional Importance   
Yong-an Salt Pan 131 ha 
Jiading 171 ha 
National Kaohsiung University 5 ha 
Yuanjhong Harbor 29.41 ha 
Banping Lake 12 ha 
Niaosong 4 ha 
Dashu Manmade (Old Railroad Bridge) 177 ha 
Fongshan Reservoir 118 ha 
Linyuan Manmade 50 ha 
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Literature Review 
In order to evaluate the EIA for Road 1-4, the SAVE-UC Berkeley research 
team conducted background research on potential negative economic and 
environmental impacts of constructing the road, verified site conditions 
through field study, and researched analogous case studies. These methods 
provided evidence of potential impacts and revealed issues requiring 
further study.  
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Road Impact Research 
A review of the scientific literature on this issue indicates that the impacts 
of roads on the wetland and in particular birdlife are considerably. The table 
below summarizes the known effects during construction and after a road is 
built, both in the short and long term.  
 
Roads and Wildlife Impacts Cases 
To assess best practices used in environmental impact assessments where 
endangered species habitat is in proximity to a proposed road, the team 
researched several case studies that were comparable to the issues related 
to constructing Road 1-4 through the Jiading Wetland and the impact on 
the endangered Black-faced Spoonbill. These case studies exposed the 
shortcomings of the EIA for the road, specifically serious omissions in the 
document and important questions that have yet to be answered. 
  
San Antonio, Texas; U.S.A.: The Bracken Bat Cave meshweaver (Cicurina 
venii) was found during construction of a highway underpass project on 
Texas 151 at Loop 1604. Discovery of the spider halted the project in April 
2012, which had been previously approved by the U.S. Fish and Wildlife 
Service and Federal Highway Administration. Road construction is expected 
to be permanently stopped because the area is thought to be full of 
underground caves that likely support the endangered spider and other 
species. Even though nearly 80,000 vehicles use the highway daily, the 
threat to the spider and the ecosystem were reason enough to halt 
construction. Road 1-4 would not serve nearly as many motorists as the San 
Antonio case. However it threatens an endangered species, the Black-faced 
Spoonbill, which only in the last few years have started to use the Jiading 
Wetland in substantial numbers. Best practices require that in an EIA 
review the possibility of a negative impact on an endangered species 
should prevent even major highways from construction. Best practices 
also require that an EIA thought to be adequate at one time can later be 
ruled as insufficient at a later date, and in such a case, the project as a 
whole may need to be reconsidered or stopped altogether. 
  
Charlotte, North Carolina, U.S.A.: In 2011 the U.S. Fish and Wildlife Service 
stopped the construction of US 601, a $700 million highway project, 
believing the Environmental Impact Study’s (EIS) declaration that water 
quality would be virtually unaffected was insufficiently researched. A Site 
Specific Water Quality Management Plan for the Goose Creek Watershed 
was required as were additional studies of new alternatives that could 
 

Effects during construction Factors most critical 
at Jiading Wetland 

Direct loss of habitat and biota. X 
Effects resulting from infrastructure and supporting activities for construction. X 

Impacts may occur beyond immediate vicinity of road: for example changes in 
hydrology. Mining for road aggregate may take place in different area. It is 
important to agree on geographical boundary for impact assessment. 

X 

Short  term effects (new road)   
New linear surface creates new microclimate and change in other physical 
conditions extends varying distance from the road edge. 

X 

Newly created edge creates habitat for edge species. X 
Plant mortality increases along edge: and such mortalities may extend from 
road edge for varying distances. 

X 

Mortality of plants has direct and secondary effect on other organisms. X 
Some fauna will move from area of road as result of habitat loss and physical 
disturbance. 

X 

Animals are killed by traffic.   
 
Long term effects 

  

Animals continue to be killed by traffic.   
Road kills have secondary effects as carrion.   
Loss of habitat and change in habitat extends beyond edge of road. X 
Changes in biological communities may extend for varying distances from road 
edge. 

X 

There is fragmentation of habitat and this in turn has implications for habitat 
damage and loss, for dispersal and vagility of organisms, and for isolation of 
populations. 

X 

Edge habitat (or ecotone) and traffic on road may facilitate dispersal for some 
taxa, including pest species. 

X 

Dispersal of pest species via ecotones or traffic may have secondary effect 
biological communities. 

X 

Associated structures such as bridges and tunnels may provide habitats for 
some taxa. 

  

Run-off from road affects aquatic communities. X  
Emissions, liter, noise, and other physical disturbances may extend into 
roadside vegetation for varying distances and result in changes in species 
composition. 

X 
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minimize impacts on the watershed in order to save the Carolina 
heelsplitter (Lasmigona decorata), a freshwater mussel. 
 
Similar to the Jiading Wetland, US 601 would have both direct and indirect 
effects on the local ecosystem. Both Road 1-4 EIAs only analyze the direct 
impacts of the road on the wetland, not indirect impacts that could 
potentially harm the Black-faced Spoonbill and other bird populations. Best 
practices require an analysis of direct and indirect impacts on an 
endangered species which has not been done for Road 1-4. 
  
Salt Lake City, Utah; U.S.A.: In its comments on the Draft Environmental 
Impact Statement (DEIS) for the West Davis Corridor Freeway, the northern 
extension of the Legacy Parkway in Utah, the U.S. Department of Interior’s 
(DOI) questioned whether or not the DEIS assessed enough alternatives. 
Both road scenarios evaluated would cut through the same corridor which 
is used by migratory birds, some endangered and threatened species. DOI 
believed that alternatives existed that would spare the Great Salt Lake’s 
critical ecosystems. Best practices require choosing a project alternative 
that avoids the habitat of the endangered species if such an alternative 
exists. 
  
Bolivia: A conflict began in 2011 over the proposal for a highway, part of 
which would cut through Bolivia’s Isiboro Sécure National Park and 
Indigenous Territory (TIPNIS). While possibly improving Bolivia’s poor 
highway infrastructure, opposition to the highway contended it could 
contaminate rivers needed for local fishing industries and open rainforest 
lands to illegal logging and settlements. The primary beneficiaries appear to 
be soy farmers and petrochemical companies who want access to the 
rainforest.  
  
The area in question is home to 11 endangered species. In 2012 President 
Evo Morales intervened and put the project on hold. Similar to Road 1-4 
there is local support for the project. However in this case, the extreme 
ecological importance of the habitat for endangered species is a higher 
priority than local government support, so national intervention was 
justified. When an endangered species is at risk in a locally-supported 
project, best practices depend upon central government intervention to 
protect the endangered species. 
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Des Moines, Iowa; U.S.A.: After the discovery of the endangered Indiana 
bat (Myotis sodalis) near a proposed I-80 interchange, construction was 
delayed to determine if the bats’ habitat could be relocated. The Kaohsiung 
government could face similar costly delays due to legal action based on 
the presence of the Black-faced Spoonbill if it were to move forward with 
plans to construct Road 1-4 through the Jiading Wetland. 

17



18



19



利

20



EIAs for Road 1-4 
EIAs for Road 1-4 were conducted in 2013 and 2014 to examine the impacts 
of the proposed road against alternative routes. The first EIA analyzed Road 
1-4 and three different “build” alternatives using the following criteria: 
transportation, function, safety, travel time, impact on wetland, related 
administrative process, and construction feasibility. Each alternative was 
scored using a single score, equal weighting scale from 1 to 5 to determine 
which alternative should be pursued. The 2014 EIA evaluated a fourth 
alternative. And the evaluation process was different. It used the same 
criteria for evaluation, with the exception of “related administrative 
process” which was replaced with “land and economic development”. The 
evaluation and weighting process was changed – weights were assigned for 
each criterion ranging from 1 to 13, then a score between 1 and 5 was 
assigned based on each criterion for each alternative. 
   
The scoring and analyses for both EIAs are summarized below. 
1. Transportation Function, Safety, and Travel Time: Criteria include items 
such as length of road, travel time in seconds, and safety based on number 
of turns or curves in the road. Travel time estimates were slightly adjusted 
in the 2014 EIA.  Zoning for Alternative #2 was given specificity, although 
this seems like it should have been addressed under the “Related 
Administrative Process/Land and Economic Development” criteria. 
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2. Impact on Wetland: Criteria analyze how much area the road would 
remove from the wetland and how this would affect vegetation and habitat. 
This portion of the analysis is nearly identical between the 2013 and 2014 
EIAs.  
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3. Related Administrative Process (2013)/Land and Economy Development 
(2014): This category changed between the 2013 and 2014 EIAs, but covers 
whether or not private land needs to be purchased or if planning or land 
use zoning needs to be changed. The 2014 EIA discusses how Road 1-4 
would or would not stimulate development however it does not go into 
detail as to what the development benefits would be. 
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4. Construction Feasibility: In 2014 this criteria assessed project costs and 
level of construction difficulty. While both weighting systems yield very 
similar results, the 2014 EIA goes into more depth regarding anticipated 
construction difficulty. It also indicates that Alternative #1 would require a 
drainage solution, which was not mentioned in the 2013 EIA. 
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5. Scoring: In both the 2013 and 2014 EIAs, the Proposed Plan received the 
highest score, with Alternatives #2 and #3 ranked second in the 2013 EIA 
and Alternative #4 ranked second in 2014. It is important to point out that 
despite the Proposed Plan having the worst environmental impact it still 
received the best overall score in both EIAs. This seems impossible if best 
practices of environmental assessment were followed because under best 
practices the environmental impact would have been the highest weight. 
 
It is also important to note that while a “no-build” alternative is discussed in 
both EIAs, it was never analyzed alongside the “build” alternatives. The 
extent of the “no build” discussion asserts that if Road 1-4 was not 
developed, existing roads would not be able to accommodate growth (local 
and visitor population combined), concentrating vehicular traffic on Renai 
Road. It would also reduce convenience for Qilou neighborhood residents 
who mainly rely on Qilou Road, which would be expected to worsen as 
tourism activity grew, and would limit the physical and economic 
development potential of Qilou. The SAVE-UC Berkeley research team was 
unable to find concrete evidence of these claims, and did find research that 
some of the claims were untrue. Qilou Village would most likely benefit 
considerably with additional tourism, particularly if visitor parking and other 
tourist facilities were strategically sited. 
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In studying the evaluation of the alternatives considered in the EIA, the 
research team concluded that a 5th alternative should be considered. It 
utilizes public land that would be swapped with private land owners to 
create a more direct and safer route that also make the private land more 
valuable (see next page). Such alternatives would normally be part of a best 
practices EIA.  
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Even with a flawed weighting system, Alternative 1 does not score significantly better than other alternatives. If a proper 
weighting system, acceptable as best practices in international environmental assessment, is used, Alternative 1 scores the 
worst. “No build” scores best; Alternatives 3, 4, and 5 score much better than Alternative 1.  

Alternative Locations for Road 1-4 
24



 

25



 

26



 

27



28



 

29



 

30



後文之圖文說明)

31



EIA Adequacy 
According to Taiwan’s Environmental Protection Administration (EPA), the 
Environmental Impact Assessment (EIA) process in Taiwan seeks to identify 
potential environmental, social, and other consequences of a proposed 
development project before proceeding with construction. The EPA seeks to 
create a set of standard procedures or environmental management 
programs to be followed by all development companies.  
  
For any proposed development with an expected environmental impact, an 
environmental impact statement (EIS) will be prepared during Phase I of the 
EIA process. If the project is still considered to pose an environmental 
threat, the EIA process will move into Phase II and the developer is 
expected to revise and create a more in-depth EIS. In the next phases, the 
EIS is screened by an EIA review committee and then is subject to public 
consultation. 
  
The 2013 EIA reveals very little about how the “Impact on Wetland” criteria 
were determined or how it was measured. It appears in the 2014 EIA to be 
mostly from professional or anecdotal sources, determined differently from 
each of the experts consulted. This alone could be considered “standardless 
discretion” and cause for legal action. Further, even though the 2014 EIA 
answers some of these questions, it still ranks ecological impact as less 
important than the others.  If the alternatives are evaluated using best 
practice criteria and weighted accordingly then the presently preferred 
alternative for the road would rank as the single worst alternative. 
  
While the EIA for Road 1-4 has undergone revision, this project has 
remained under local review.  This is inappropriate because the Jiading 
Wetland is currently acting as a connective core habitat along the west 
coast of Taiwan. The alteration of this wetland could create negative 
ecological impacts that could extend far beyond the site itself. Additionally 
protecting the Black-faced Spoonbill is an international priority; therefore, 
any project that could potentially disrupt this bird’s habitat requirements 
must be highly scrutinized and held to the highest standards. At a minimum 
the EIA should take into account the criteria and standards of the Wetlands 
Conservation Act and Ramsar. Because of the considerable anticipated 
impacts on the Jiading Wetland, this project needs to be reviewed at a 
national level because its impacts could extend beyond the local scale.   
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Remaining Questions  
1. The EIA still ranks the Importance to Impact to Wetland as less important 
than other factors. This is contrary to standard best practices of EIA 
procedure. Specifically the impacts on now known resting and roosting sites 
requires scientific evaluation. Why has this not been done?  
  
2. The estimated traffic system, and thus the need for Road 1-4, has not 
been updated to reflect changing land use designations in areas close to 
Jiading Wetland. Further, an important road alternative was ignored 
altogether. Why has this inconsistency not been rectified? Who is the 
committee that will conduct the final review and make the decision? Will 
any new work be done on the EIA prior? Will the committee require 
updated traffic demands relative to land use intensity downsizing? 
  
3. The 2014 EIA was conducted by 11 experts, each with over 16 years 
experience and across different backgrounds including developers and 
environmental engineers however no one on the committee was a wildlife 
expert which yielded a “no decision” outcome. As a result the 2014 EIA was 
passed on to the next committee for review.  What are the methods behind 
the scoring? Is unscientific bias distorting the weighting system? 
  
4. While briefly described, why is the “no-build” scenario not assessed 
under the same criteria as the proposed plan and alternatives? This is 
standard procedure in an EIA process. 
  
5. The primary reason that the assessment of the impact of the proposed 
road is inadequate is because the Jiading Wetland is ‘under-ranked’. Due to 
its significance as a core habitat and a connective stepping stone habitat for 
the endangered Black-faced Spoonbill, and the number of spoonbills now 
using the site for roosting and foraging, why has the wetland not been 
reclassified to at least national or international level?  
  
6. There have been two revisions of the EIA for Road 1-4, the second largely 
because of the presence of a nationally endangered species, but this project 
has remained under local consideration. Why is this project not being 
reviewed at a national level given its impacts could extend beyond the local 
scale? If the Jiading Wetland is reclassified to a Wetland of National 
Importance, the ecological impacts would likely weigh more heavily. 
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The most successful, sustainable economic development plans build on 
local resources so that local entrepreneurs capture financial benefits and 
residents find jobs locally, rather than pursuing outside industries that 
never materialize. The Jiading area is rich in exactly the resources needed to 
create such an economy.  
 
Existing Conditions and Competitive Advantage 
Yet Jiading’s economic story is complex. Different than the population of 
Kaohsiung City and Tainan City (which have grown), the population of 
Jiading District decreased between 2003 and 2013 (5.9%). Prior to Typhoon 
Morakot in August 2009 over 50% of the labor force worked in fishing, the 
area’s primary industry. The numbers have rebounded since 2009, but not 
to pre-typhoon levels. In 2006 11% of the population worked in wholesale 
and retail, 7% in agriculture. It is thought that a growing number of 
residents commute north to Tainan to work in manufacturing 
 
The Xingda Harbor is one of the major fishing harbors in Kaohsiung City but 
over 100 hectares remain vacant or underused. Even though the area has 
numerous temples, the tomb of Ning Jin King, eco farms, markets, and 
festivals, Jiading’s tourism industry is underperforming relative to other 
parts of the region and Taiwan. The Love Pier, built as a primary regional 
attraction, is considered a failure. Overnight accommodations are virtually 
non-existent in the area.  
 
That said, Jiading is strategically located to grow as a weekend recreation 
destination for Kaohsiung and Tainan, Taiwan’s second and fifth largest 
cities. It is an easy day trip or weekend getaway for people seeking nature 
and a change of scenery from the city – only an 18 minute drive to Tainan 
City and 42 minute drive to Kaohsiung City. It is a 25 minute drive from the 
Tainan High Speed Rail station. Passenger travel at this station has grown 
tremendously – up 149% between 2007 and 2012; 6,158,112 passengers in 
2012. Of any site the Black-faced Spoonbill inhabits in significant numbers in 
Taiwan, Jiading Wetland Park is the place closest to the high speed train for 
visitors from around the region, the country, and the world to view these 
popular birds. Improvements have been made at the south end of the park, 
attracting visitors because its excellent design allows bird watchers to see 
spoonbills and other birds in much closer range than anywhere else in 
Taiwan.  
 
 

  

 
 
Land use designation for Jiading Wetland has recently changed in a way that 
potentially could have a significant positive impact on the local economy. In 
the 2002 plan for Xingda Harbor, the portion of the wetland north of Road 
1-1 was to become a residential neighborhood with schools and a sewage 
treatment plant. The part of the wetland south of the road was designated 
“port”. In the December 2012 plan part of the wetland (both north and 
south of Road 1-1) was reclassified to a “park” designation. Further, key 
parcels adjacent to the harbor were reclassified for commercial or 
recreation-serving land uses.  
 
These reclassifications could give the area a boost if implemented with a 
strong ecotourism vision. A local fishing fleet, fish farms, a fish market, 
seafood restaurants, and a harbor can already be found in Jiading and 
Taiwanese tourists enjoy fish-based activities. It is comparable to other fish-
based communities such as Oyster Harbor, Mitou, and Budai. The under-
used land in the harbor could be developed for world-class facilities. A 
visitor center, fish museum, and large-scale tourist “villas” are under 
consideration. The SAVE-UC Berkeley research team agrees that these types 
of uses may be appropriate if located properly. They conclude that it is 
essential to protect the wetland to the south of Road 1-1 from development 
and restore it to habitat, put a visitor center close by, move the tourist villas 
contemplated for the wetland south of Road 1-1 to another area at the 
harbor, and make room for research and value-added fish products 
facilities.  
 
The recent designation of scenic routes for biking loops Jiading into a fast-
growing sport in Taiwan. This system could be expanded to link local 
attractions. The nearby waters provide opportunities for environmental 
education, recreation, boat tours. The Tai Salt worker village in Yong-an, 
adjacent to the Yong-an Wetland Education Center, could be an attraction 
for education – from school children to those interested in architectural 
history and salt culture. Towns and villages nearby offer unique 
opportunities for visitors to learn about local culture; providing jobs for 
younger people who typically leave to find employment in the bigger cities. 
Jiading and Qilou are especially located to benefit from visitor facilities. 
  
The Wetland, the Road, and Economic Opportunity  
For Jiading to grow a healthy economy a solution must be found to the on-
going debate over the proposal to build Road 1-4 through Jiading Wetland.  

Strategies for a Sustainable Economy in Jiading 
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The solution must address multiple agendas to achieve long-term benefits 
for the whole area, not just a few property owners. The research team 
concludes that if Road 1-4 is rerouted outside the wetland or eliminated 
altogether, Jiading will continue to attract unprecedented diversity and 
numbers of wild birds, making it an international destination for birders, 
cultural, and ecotourists.  
  
The Jiading District has many other natural and cultural resources that if 
utilized strategically, and integrated with the birding recreation already 
occurring at the Jiading Wetland Park, would improve the local economy 
and allow Kaohsiung officials to allocate money for infrastructure more 
wisely. At a March 2014 workshop, the research team worked with local 
people to map the resources that make them devoted to the Jiading area 
and that they thought visitors would enjoy. Using this information the UC 
Berkeley-SAVE research team worked with local allies – Citizens of the 
Earth, Taiwan; Jiading Ecology & Culture Association; Chinese Wild Bird 
Federation; Kaohsiung Wild Bird Society; and Wetlands Taiwan – to develop 
eight principles to inform a plan for a sustainable economy in Jiading: 
 
1. Take advantage of Jiading’s strategic location to make it a regional 
destination. 
2. Grow the economy from the inside out to generate jobs for local people. 
3. Utilize under-used and unrecognized resources. 
4. Maintain and support local fishing, aquaculture, and agriculture to 
guarantee long-term food security and a sustainable economy. 
5. Preserve unique natural resources for local benefit. 
6. Develop facilities for cultural and ecological tourism in ways that benefit 
local people. 
7. Provide diverse and authentic experiences for visitors based on the 
cultural traditions of Jiading. 
8. Enable Jiading to thrive as global economies and climate change. 
 
Building on these goals the team proposes a conservation and utilization 
plan that includes not only the wetland, but also its adjoining 
neighborhoods, old Jiading, Qilou Village, the new waterfront park, Yong-an 
Wetland, Xingda Harbor, and connections to the Tainan station of Taiwan 
High-Speed Rail. It also takes into consideration the critical and timely issues 
of regional transportation, demographic and Taiwanese tourism trends, and 
scientific predictions of sea-level rise.  
 21 
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The Strategy  

Community members worked independently and as a group to list all the places to which they are devoted and places they 
thought visitors would enjoy, especially visitors who wanted to experience the “real” Jiading culture and environment. 

Community Workshop 39



Hearts designated places community members are devoted to, what can be referred to as the sacred structure of Jiading. Stars 
marked places they thought visitors would enjoy. The resulting map indicated how important Old Jiading, Qilou, and Wu Sha Lin 
are to local people, how many attractions there are in the area, and how central Jiading and Yong-an Wetlands are to local life. It 
was also clear that there are attractions along Highway 28 to connect Jiading and the High Speed Train. 

Community Map of Sacred Places to Share with Visitors 23 
40



24 

The team then catalogued the unique qualities that could make Jiading a destination for weekend visitors from Tainan and 
Kaohsiung as well as tourists from national and international locations. Over four dozen attractions were identified in three 
categories: learning about birds and the local ecosystems , shopping for local products, and experiencing local culture. 

Three Categories of Attractions 
41



The research team analyzed the categories of attractions, ranked them in terms of distinctiveness relative to other successful 
tourist economies, and developed a series of zones to create themes of unique experiences, including the Erren River; Jiading 
Wetland and nearby towns and villages, Highway 28, and Yong-an Wetland. Cultural and ecological tourism would be an overlay to 
the fishing, farming, and local industries that had grown from the natural resources of the region. It became apparent that a vital 
local economy had always depended and still depends upon the natural resources of the area. This has been the case since the 
time when the Pingpu Tribe inhabited the Jiading area.  

Attractions of Erren River, Jiading, Yong-an Wetland, and Highway 28 
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This led the team to consider how best to sustain the natural resources for long-term economic benefit. Taiwan’s wetland 
conservation act provided a logical framework to achieve this. In Article 16, the Wetland Conservation Act outlines that zoning may 
be planned for classified wetlands. “Wetlands of International and National Importance, except under special circumstances as 
described in subparagraph III to subparagraph V in the preceding paragraph, may not be developed or built.” The exceptions include 
development related to environmental education and other zonings conforming to the wise use principle. Wise use is defined in 
Article 4: “Referring to a timely, fittingly, moderately and adequately sustainable utilization of the biological resources, water 
resources and land resources that is achieved in a compatible approach within the wetland ecological capacity to maintain the 
quality and quantity of wetland resources in a stable condition.” The team then developed a proposal for criteria of the Jiading 
Wetland. Based on suggestions from the Wetland Conservation Act and analysis of the Jiading Wetland, the proposed zoning 
includes conservation areas for habitat preservation and educational and recreation zones to promote ecotourism. Restoration and 
service areas are also included. This encourages continued biodiversity and habitat functionality while promoting economic 
development. Like many wetlands of international importance Jiading has been modified over time, but its seasonal shallow waters, 
wetland vegetation, roosting and foraging areas (both north and south of Road 1-1) offer ideal wetland habitat. The habitat that is 
essential for the Black-faced Spoonbill and other birds forms the Conservation Core. A primary visitor center would be located where 
Road 1-6 joins the harbor. A major recreation and education zone would be developed along Road 1-1. Secondary, educational 
nodes surround the wetland. A unique “local guide only” access trail would stimulate the economy in Qilou Village with a distinctive 
way to experience the wetland birds. 

Highest Potential Land Use Zoning Based  on Wetland Conservation Act 43
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The Strategic Plan utilizes the special attractions of the Jiading area, and recommends the addition of visitor-serving facilities 
that are now lacking: especially a primary visitor center/museum with ample parking to reduce congestion in the towns and 
villages; overnight accommodations, mostly as small bed-and-breakfasts in existing homes; expanded programed visitor 
activities like boat and bicycle tours; and continued support for underlying fishing and farming economies. 

Strategic Plan 
44



28 

Healthy mangroves, some likely 100 years old, the harbor, and inland waterways create a unique opportunity for eco-tourism. A 
Blueway Plan needs to be developed to take advantage of the many attractions accessible by boat. In other areas in Taiwan and 
elsewhere, boat tours are one of the most sought after visitor experiences that provide additional income for boating and fishing 
families. Jiading has distinctive advantages because the harbor waters allow small boats to give visitors a rare chance to 
experience much off the local culture and ecology. 

Blueway Plan for Boat Tours 
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Jiading already has excellent bike trails that could be further developed locally so bikers could experience the villages and 
countryside without adding automobile or bus congestion in the towns. Improvements along Highway 28 would draw even more 
bikers who do the Taiwan loop, and designated bike routes could connect attractions around Jiading. Services and overnight 
accommodations for bikers would provide local employment. 

Bike Trails 46
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Although many natural resources and facilities exist in the Jiading area to create a world-class cultural and ecotourism economy, 
there are multiple opportunities for local entrepreneurs to develop unique experiences that would enhance the culture and 
environment and stimulate job creation, especially jobs that local people can attain and advance. 

Opportunities for Local Entrepreneurs, Jobs for Local People 
47
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1. Page 8 Flight Initiation Distance Having adequate distance

from threat is the most critical spatial consideration in

determining if habitat is adequate and therefore valuable

for the spoonbill. When this metric is applied to Jiading

Wetland, and the proposal to build Road 1 4 through the

wetland, at least two prime roosting sites will be impacted

and likely rendered unsuitable for the spoonbill.

2. Page 9 Threat of Island Effects Loss of habitat from

fragmentation is a major cause of bird extinctions. This may

happen in the B1 and B2 areas of Jiading Wetlands if Road

1 4 is built as proposed. The recently built Roads 1 1 and 1

6 have divided the Jiading Wetland into smaller pieces and

diminished its value as habitat. But the northern and

southern halves of the wetland are still large enough to

attract birds. The above map shows areas presently used by

the Black faced Spoonbill.

3. Page 11 Jiading and Yong an Wetlands as One Ecological

System The Black faced Spoonbill will typically forage 9 14

km from a roosting site. It is known that the birds move

regularly between the Jiading and Yong an Wetlands. Both

of these wetlands act as a single unit because birds will

travel between the two sites to forage, roost, or flee from

disturbance. Protecting both of these wetlands from further

development is essential to the long term survival of a

sustainable population of spoonbills. Additionally, many

other birds use both sites daily or seasonally.

4. Page 18 Alternative Locations for Road 1 4 Even with a

flawed weighting system, Alternative 1 does not score

significantly better than other alternatives. If a proper

weighting system, acceptable as best practices in

international environmental assessment, is used,
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Alternative 1 scores the worst. “No build” scores best;

Alternatives 3, 4, and 5 score much better than Alternative

1.

5. Page 22 Community Workshop Community members

worked independently and as a group to list all the places to

which they are devoted and places they thought visitors

would enjoy, especially visitors who wanted to experience

the “real” Jiading culture and environment.

6. Page 23 Community Map of Sacred Places to Share with

Visitors Hearts designated places community members are

devoted to, what can be referred to as the sacred structure

of Jiading. Stars marked places they thought visitors would

enjoy. The resulting map indicated how important Old

Jiading, Qilou, and Wu Shu Lin are to local people, how

many attractions there are in the area, and how central

Jiading and Yong an Wetlands are to local life. It was also

clear that there are attractions along Highway 28 to connect

Jiading and the High Speed Train.

7. Page 24 Three Categories of Attractions The team then

catalogued the unique qualities that could make Jiading a

destination for weekend visitors from Tainan and Kaohsiung

as well as tourists from national and international locations.

Over four dozen attractions were identified in three

categories: learning about birds and the local ecosystems ,

shopping for local products, and experiencing local culture.

8. Page 25 Attractions of Erren River, Jiading, Yong an

Wetland, and Highway 28 The research team analyzed the

categories of attractions, ranked them in terms of

distinctiveness relative to other successful tourist

economies, and developed a series of zones to create
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themes of unique experiences, including the Erren River;

Jiading Wetland and nearby towns and villages, Highway 28,

and Yong an Wetland. Cultural and ecological tourism

would be an overlay to the fishing, farming, and local

industries that had grown from the natural resources of the

region. It became apparent that a vital local economy had

always depended and still depends upon the natural

resources of the area. This has been the case since the time

when the Pingpu Tribe inhabited the Jiading area.

9. Page 26 Highest Potential Land Use Zoning Based on

Wetland Conservation Act This led the team to consider

how best to sustain the natural resources for long term

economic benefit. Taiwan’s wetland conservation act

provided a logical framework to achieve this. In Article 16,

the Wetland Conservation Act outlines that zoning may be

planned for classified wetlands. “Wetlands of International

and National Importance, except under special

circumstances as described in subparagraph III to

subparagraph V in the preceding paragraph, may not be

developed or built.” The exceptions include development

related to environmental education and other zonings

conforming to the wise use principle. Wise use is defined in

Article 4: “Referring to a timely, fittingly, moderately and

adequately sustainable utilization of the biological

resources, water resources and land resources that is

achieved in a compatible approach within the wetland

ecological capacity to maintain the quality and quantity of

wetland resources in a stable condition.” The team then

developed a proposal for criteria of the Jiading Wetland.

Based on suggestions from the Wetland Conservation Act

and analysis of the Jiading Wetland, the proposed zoning

includes conservation areas for habitat preservation and

educational and recreation zones to promote ecotourism.

Restoration and service areas are also included. This

encourages continued biodiversity and habitat functionality

while promoting economic development. Like many

wetlands of international importance Jiading has been

modified over time, but its seasonal shallow waters,

wetland vegetation, roosting and foraging areas (both north

and south of Road 1 1) offer ideal wetland habitat. The

habitat that is essential for the Black faced Spoonbill and

other birds forms the Conservation Core. A primary visitor

center would be located where Road 1 6 joins the harbor. A
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major recreation and education zone would be developed

along Road 1 1. Secondary, educational nodes surround the

wetland. A unique “local guide only” access trail would

stimulate the economy in Qilou Village with a distinctive

way to experience the wetland birds.

10. Page 27 Strategic Plan The Strategic Plan utilizes the special

attractions of the Jiading area, and recommends the

addition of visitor serving facilities that are now lacking:

especially a primary visitor center/museum with ample

parking to reduce congestion in the towns and villages;

overnight accommodations, mostly as small bed and

breakfasts in existing homes; expanded programed visitor

activities like boat and bicycle tours; and continued support

for underlying fishing and farming economies.

11. Page 28 Blueway Plan for Boat Tours Healthy mangroves,

some likely 100 years old, the harbor, and inland waterways

create a unique opportunity for eco tourism. A Blueway

Plan needs to be developed to take advantage of the many
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attractions accessible by boat. In other areas in Taiwan and

elsewhere, boat tours are one of the most sought after

visitor experiences that provide additional income for

boating and fishing families. Jiading has distinctive

advantages because the harbor waters allow small boats to

give visitors a rare chance to experience much off the local

culture and ecology.

12. Page 29 Bike Trails Jiading already has excellent bike trails
that could be further developed locally so bikers could

experience the villages and countryside without adding

automobile or bus congestion in the towns. Improvements

along Highway 28 would draw even more bikers who do the

Taiwan loop, and designated bike routes could connect

attractions around Jiading. Services and overnight

accommodations for bikers would provide local

employment.

13. Page 30 Opportunities for Local Entrepreneurs, Jobs for
Local People Although many natural resources and facilities

exist in the Jiading area to create a world class cultural and

ecotourism economy, there are multiple opportunities for

local entrepreneurs to develop unique experiences that

would enhance the culture and environment and stimulate

job creation, especially jobs that local people can attain and

advance.
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Credits 
From February 24 through March 19, 2014 graduate students in the 
University of California, Berkeley, Department of Landscape Architecture 
and Environmental Planning’s LA 205 studio, an advanced environmental 
planning course, worked with SAVE International to launch research on 
Road 1-4, proposed to run through Jiading Wetland, in the Jiading District of 
Kaohsiung City, Taiwan. They researched habitat requirements for the 
Black-faced Spoonbill and other species of concern found in the wetlands, 
conducted a review of relevant planning and environmental policy 
documents, critically evaluated the environmental impact assessments 
conducted for the road, and determined the area’s potential for 
ecotourism. Marcia McNally, Randy Hester, Barbara Butler, Jan Eiesland, 
Kirsten Podolak, Kelly Janes, and Derek Schubert from SAVE International 
worked with the students throughout – sometimes in studio, sometimes 
from Taiwan via Skype. The Berkeley team; Emily Alvarez, Stephanie 
Brucart, Allison Jacobson, Yang Ju, Saori Ogura, and Serin Park; along with 
GSI Jen Natalie and Professor John Radke, made a significant contribution to 
this research. Their work is combined with SAVE’s own research to produce 
this report. In addition to Schubert, Hester, and McNally SAVE members 
Fiona Cundy, Tami Church, Shanna Atherton, Jing Ma, Chia-ning Yang, 
Wenling Tu, and Kinya Shiraishi conducted the on-site field work. Hsiao-
Wen Wang, Pin Han-Kuo, and Po-Hsiu Kuo of National Cheng Kung 
University’s Hydraulic and Ocean Engineering Department provided 
important background data and maps. Kent Lin, Yi-Jen Shie, Kun-Hai Lin, He-
Tai Cheng provided invaluable input while SAVE worked in Taiwan. 
  
SAVE (Spoonbill Action Voluntary Echo) International’s mission is to save the 
endangered Black-faced Spoonbill (Platalea minor) from extinction by 
protecting important habitat and cultures while promoting sustainable 
development throughout the bird's migratory flyway. Founded in 1997, 
SAVE International is a volunteer group of professors, students, and staff 
from the University of California, Berkeley (UC Berkeley); Fukuoka 
University;  and National Taiwan University. SAVE campaigns against threats 
to spoonbill habitat, conducts research on spoonbill habitat requirements, 
raises international awareness to stop threats to habitat, promotes 
alternative sustainable development, and collaborates with local groups to 
develop comprehensive plans where there is Black-faced Spoonbill habitat. 

 

54



55




