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Abstract 
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Ecological Monitoring

Introduction 

Yangmingshan National Park (YNP) is the keystone of the ecological 

conservation in northern Taiwan. Because YNP is close to Taipei-Keelung and 

New Taipei City metropolitan areas, it has been under great intensity of land 

development pressure and ecological disturbance as being the end place of 

animal/pet release. Therefore, for management and ecological conservation, it 

is necessary to monitor the dynamics of species and ecological system in YNP. 

Numerous research projects funded by the administration of YNP have 

established abundant information of basic biological resources in YNP, 

providing the opportunity to identify species/biological-family/ecosystem

which can be served as indicators to monitor environmental quality and 

ecology change of YNP. 

The aim of this project tries to retrospectively evaluate the available 

research reports funded by administration of YNP to identify the biological

families that might have potential to perform bio-indicators in YNP, which may 

reflect long-term environment dynamics and will be useful as appropriate 

management strategies for YNP in the future.

Methods

The reports relevant to the basic biological resources from YNP were
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collected and reviewed. Four perspectives such as biological groups, habitat

conservation, species conservation, and environment pressure were focused. 

Then, a list of biological families that had been characterized with the 

following key words such as indicator animals, dominant species, key species, 

invasive species, having specific niche, rare species, environmental change, 

sensitivity, or human disturbance were extracted. Subsequently, specialist 

meetings depended on different major fields will be held to discuss and decide 

a list of appropriate indicator species and their corresponding habitats in YNP.

Accordingly, the priority of indicator species and their corresponding habitats

will be proposed to the Service of YNP for long-term ecological monitoring. 

Results and Discussions

Based on 189 collected and reviewed papers or reports, 731 species or 

groups were proposed that will be useful to serve as bio-indicator for long-term 

ecological monitoring. In order to narrow down the number of indicators, 

several topics including exotic species, endemic species, specific habitat, 

human impact and environmental changes were considered. During the 

midterm report meeting, the whole committee confirmed that the amount of 

indicators was reduced to 113, and the major topics for long-term ecological 

monitoring in YNP will be climate changing, species conservation, habitat 

conservation and human impact. Subsequently, four different specialist 

meetings and several consultations were held to decide a list of appropriate

indicator species and their corresponding habitats in YNP.  

A long-term follow-up plan for NYP is based upon the summary of 

findings in literature search and comments from professional committee 

meeting. In aspect of microorganism, fungi, algae, and vascular plants, 
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vegetation can be used as an indicator of the overall evaluation of regional 

ecology or river bank ecology. The wetland flora is a useful indicator of 

Menghuan Pond Ecological Protected Area. “Invasive species” is a useful 

indicator of environment pressure or the tourist load. High and middle altitude 

plants and the forest of the bird-lime tree (Trochodendron aralioides) could be

served as indicators of climate change. The grass-grown vegetation is an 

indicator of the impact of tourist on NYP ecology. The usawa cane

(Arundinaria usawai) is an indicator of the impact of legal collection on the 

dynamic of species community.

In YNP, basic information of vertebrates is abundant compared to 

invertebrates. However, the analyses of the monitoring data are needed to 

evaluate whether the current monitoring strategy works appropriately in 

practice. The suggested tasks are as follows: 1) evaluate and adjust the 

monitoring methods based upon the data analysis of current available animal 

corridor and road kill database; 2) use the concept and methods of line transect 

methods, sample plot, sample site, automatic camera, ANABAT system and 

digital voice recorders to monitor the terrestrial vertebrate animal. Due to the 

unique characteristic of terrestrial vertebrate animal, enough sample size is 

essential for a meaningful study.

The administration of NYP may manage the tasks based upon the 

prioritized order suggested by this study and a cost-effective evaluation. An

evenly budget allocation should be financed by years. In addition, volunteers’ 

help in monitoring data collection will be the successful key for long-term 

ecological monitoring in YNP. Therefore, offering specific training about

long-term monitoring for the civic or social organizations will be necessary and 

important.
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Major recommendations 

1. Prioritize the tasks for the long-term monitoring according to the comments 

of these projects. The tasks may include budget, human resource, work 

evaluation, educational guide, and public comments.

It belongs to immediate recommendation.

Host: Yangmingshan National Park (YNP) Service

Co-organizer(s): NA

2. Initiation of the data collection on prioritized habitat and biologic families. 

This task should be done by collaboration among the professional researchers, 

NYP staffs, and volunteers.

It belongs to immediate recommendations.

Host: Yangmingshan National Park (YNP) Service

Co-organizer(s): Scholars and experts who participates in the long-term 

ecological monitoring study.

3. Initiation of data analyses using the current available data. The results of the 

current data may help further adjust the current data collection coverage and 

improve the data collection methods. This task needs to be done by 

experiencing researchers.

It belongs to immediate recommendation.

Host: Yangmingshan National Park (YNP) Service

Co-organizer(s): Scholars and experts who participates in the long-term 

ecological monitoring study.

4. Seed volunteers training. Seed volunteers with systematic training may help 
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data collection, plot setup, lines transect setup, automatic monitoring system

setup, data enter, and field device maintenance. This task needs a collaboration 

among professional researchers, NYP staffs, and the volunteer-abundant civic 

and social organizations. 

It belongs to immediate recommendation.

Host: Yangmingshan National Park (YNP) Service

Co-organizer(s): Scholars and experts who participates in the long-term 

ecological monitoring study.
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2012

2014

2014
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4

1983

1986

1987

1987

1988

1988

1988

1988

1989

1989

1989

1989 --

1989

1989

1989 -

1990

1990

1990

1990

1990

1990

1991 --

1991

1991

1991 ( ) ( )



89

1991

1991

1992

1992

1992

1993

1993 --

1993

1993 ( )

1994 -

(II)

1994

1995

1996

1996

1996 ( )

1997

1997

1997

1998

1998

1998

1998

1999

1999 ( )

1999 ( )

1999

2000

2000

2000

2001

2001
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2001 -

2001

2001

2001

2002

2002 --

2002

2002 ( )

2003

2003

2003

2003

2004

2004

2004

2004

2004

2004 I-

( )

2004 ( )( )

2005

2005

2005

2005 --

2005

2006

2006

2006

2006

2006

2007

2007

2007
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2007

2007

2008

2008

2008

2008

2008

2008

2009

2009 -

2009 (2/5)

2009 (2/2)

2009

2010 GIS 

2010

2010

2010

2011 (

)

2011

2011

2011 E —

2011

2012

2012

2012

2012 -

2012
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2013

2014

2014

2014

2015
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5

RL EA
Isoetestaiwanensis CR E1

Pteriswulaiensis CR E4

Festucaparvigluma CR

Smilax nipponica CR

Rhododendron 
pseudochrysanthumsubsp.
moriivar. taitunense

E1

Nageianagi EN

Eragrostisunioloides EN

Botrychiumternatum EN

Rubussumatranus EN

Stimpsoniachamaedryoides EN  

Polygonatumaltelobatum VU E3

Sedum sekiteiense VU E3

Angelica dahuricavar.
formosana

VU E3

Alchorneatrewioidesvar.
formosae

VU

Mahonia japonica VU

Ranunculus ternatus VU

Veronicastrumaxillarevar.
simadai

VU

Caesalpiniaminax VU

Glycine max subsp.
formosana

VU

Maackiataiwanensis VU

Deutzia cordatula VU

Randiacanthioidea VU

Potamogetondistinctus VU

Carexmaculata VU

Scleria levis VU

Ligularia japonica VU
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Plagiogyria japonica VU

Jasminanthesmucronata VU

Hypericumformosanum NT E2

Calanthegraciliflora NT E2

Dysosmapleiantha NT

Isachnenipponensis NT

Begonia fenicis NT

Botrychiumdaucifolium NT

Carpesiumdivaricatum NT

Luzula multiflora NT

Pimpinelladiversifolia NT

Lomariopsisspectabilis NT

Actinidialatifolia NT

Anoectochilusformosanus NT

Habenariadentata NT

Liparisnigra NT

Crypsinustaiwanensis E4

Rhododendron 
longiperulatum

E4

Rhododendron nakaharai E4

Dryopteristenuipes E4

Benthamidia japonica var.
chinensis

DD

* :

RL: CR, EN,

VU, NT, DD, 

EA: E1~3, 1~3 E4,
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6 20150803
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2015 08 03 15:00

628

( )
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10 20150910

(1/2)

2015 09 10

� NGO

�

� 1 & 2 

� 3 ~ 5 

�

�

9/19 81

�

�
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� 14 EXCELL
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Tropical Ecology Assessment and Monitoring Network, TEAM 
http://www.teamnetwork.org/

� ( )

� …
�

�

�

�

�

� 3 ( 50cm 10~15

)

�

1km * 1km

30 ;

� RECONYX

� :16000~17000

�

� Keep Guard

� :8000

� )

�

� OI

1~2
�

�

�

�
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� :

�

�

�

� 3~4

�

� 24hr

� 5~10

� DIY

� 24hr

�

� : 15000

�

�

� 3

�

�

�

�

� 1~2

� DIY

�

� : 50000~60000

�
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� IBat range

feeding box
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� full-spectrum
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