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• Lack of Understanding and 
Awareness. 

The lack of knowledge about the 
importance of fishways. 

The focus on dam construction and 
water infrastructure tends to ignore 
the needs of fish migration and 
biodiversity.
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1. Native (29 species, 63.96%
2. Introduced species (4 species, 21.16%)
3. Crustaceans and Molucs: 14.88%

Protein sources  from Inland  Fisheries

Fish are important – nutrition
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Social Survey



Activity Outputs in A year 
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sharing fishways with the Ministry Public Work and Housing (PUPR)



Activity Outputs in A year 

Sharing fishways with Ministry of Planning and Development (BAPPENAS)
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Activity Outputs in A year 

sharing fishways with the environmental impact assessment section, 

Ministry of Environment and Forestry
Sharing fishways with the School of environment, University Indonesia
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10th World Water Forum, Bali, Indonesia (May, 2024)

• Coordination with Directorate of General 

Electricity, Ministry of Energy and Mineral 

Resources  drafting  Indonesia National 

Standard (SNI)  to include fishway in the 

regulation

• Meeting with Local University, Gadjah 

Mada University, (Fisheries Department, 

Yogyakarta to identify collaboration 

opportunities in research 

• Meeting with Department of River 

Engineering (Research Institute of River 

Engineering ) Ministry of Public Works and 

Public Housing, Sukoharjo, Solo, Central 

Java to collaborate in technical model of 

fishway Meeting with Head of Department Fisheries, Gadjah Mada 

University, Yogyakarta 

Discussion with Ministry of Energy and Mineral Resources drafting SNI (Indonesia National Standard) 

Meeting and Discussion with Department of River Engineering, 

PUPR, -Solo, Central Java 
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• Limited Data and Research

Data related to fish migration, local 
species, and their ecological 
behaviour in Indonesian waters is 
still limited

Lack of research on fishway designs 
that are suitable for endemic fish 
species in Indonesia.
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1) 1172 native species (79 families group),  among the 

world’s most speciose.

2) Among which 630 species are endemic  and 28 are 

exotic species of the country.  The family Cyprinidae is 

the most speciose  family with 241 species.

3) Indonesia hosts the world’s highest  density of fish 

species

Local Species
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Canal blockage in Peatland
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Proceedings of the Royal Society B: Biological Sciences. 273 (1589): 895–899. doi:10.1098/rspb.2005.3419.

Fishes from Peatland



22



23

New species  

(Pectenocypris nigra)

1. Three species of Pectenocypris, endemic to Indonesia, are  known: Pectenocypris 

balaena from western Borneo, P.  korthausae Kottelat from southern Borneoand 

Sumatra and P.  micromysticetus Tan & Kottelat from Sumatra

2. The new species differ from their congeners in the combination of  following 

characters: coloration, number of scales in lateral midline and  number of gill 

rakers.
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Pectenocypris rubra differs from the other fourspecies of this genus in  

the following combination of characters: an oval black spot at the 

base  of the caudal fin, scales in lateral midline 33, 7-8 pored lateral 

line  scales, 202 gill-rakers on first gill arch, small dark grey symphysal 

knob  on lower jaw, and a long and narrow caudal peduncle
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In contrast with many earlier DNA barcoding studies in fish, we were 

not  able to determine the species identity for a large proportion of 

sequenced  larvae (68%)
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• Social and Cultural Conditions

local communities are less 
supportive of fishway projects due 
to interest with their economic 
activities

Other conflic of interest
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• Suboptimal Fishway Design

Many fishways fail to function 
because their designs do not match 
the specific needs of local fish (for 
example, size, current speed, or 
ability to fight currents). 

Fishways built in Indonesia tend to 
adopt designs from other countries 
without local adaptation.
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• The Japanese government  

provided a loan for the  

construction of the Batanghari  

weir in 2006.

• The Batanghari River is 1700 km  

long and is the longest river in  

Sumatra. It is the habitat of 120  

species of fish.

• There has been no observation  of 

the fish ladder's  effectiveness in 

facilitating fish  migration at 

Batanghari weir.

Batanghari River (West Sumatra)

The Ministry of Public Work and Housing (PUPR) owns the property
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Sei Ular Weir located in Desa Pulau Tagor,  

Kecamatan Serba Jadi, Serdang Bedagai 

Regency.

North Sumatra
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South Sumatra

The Ministry of Public Work and Housing (PUPR) owns the property.

Perjaya Weir

Built in 1991 by Japan constructor and based on Japan’s  Ayu fish

145 km and one of 9 Musi river’s  tributaries
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Diagram of the irrigation offtake in the 

Perjaya weir
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Design flaws in the existing facilities, 1). The entrance is  

located a significant distance downstream from the weir face  

and would be difficult for fish to locate, 2). The internal baffle  

design was based on those for salmonids and no current  

information is available on fish swimming abilities in the  

Komering River, 3). The fishway exit is directly adjacent to a  

large, unscreened, irrigation diversion
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2021 (Present study)

36 Fish species 10 Sites upstream & downstream

2013 (Nizar, et al)

40 Fish species fewer sites than in 2006

2006 (Husnah, et al)

48 Fish species Upstream & downstream

55 Fish species Nature lake, main river, floodplain

Komering River Before and After Dam Construction

1991 (Utomo and Gaffar)Before dam

After dam  

15 years

After dam  

22 years

After dam  

30 years

Fish Community Changes
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Fisherman's catch target

The main culinary ingredient, ornamental fish

Fully protected

- PP No. 7 th 1999, KemenKP No. 1 th 2021
- Chitala lopis, Chitala hypselonotus,

Chitala borneensis, dan Notopterus 

notopterus

- IUCN 2020: Chitala lopis jawa extinct

Differences in Taxonomic Claims

Robert (1989) A single species, Chitala 

lopis,  refers to the opposite phase of the 

life cycle.  Kottelat & Widanarni, (2005) 

three species  identified, although their 

classification is still  uncertain..

Iconic and highly economic
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Uncertain in Taxonomic Claims

The putak fish, assumed to be belida jawa, belongs to the belida  fish 

category. Our research findings indicate that putak fish are a  distinct species 

within the belida group. Therefore, we advocate  removing them from the list 

of protected fish species.
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A total of 38 species were caught in 
the fishway and 27 species (71%) 
successfully ascended the fishway. 

Eleven  species were collected 
exclusively in the bottom, eight species 
were caught exclusively in the top and 
20 species  were caught from both top 
and bottom.
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Fish In Irrigation inlet



Presentation title
Charles Sturt University is an Australian University, TEQSA Provider Identification: PRV12018. 

Charles Sturt University CRICOS Provider Number: 00005F. 41

Source: Mueller et al. (2022)

Hydropower & fish

Image Sources: European Eel Foundation (2021)Image Sources: europe.wetlands.org (2020)

Impact of 
hydropower 
on eels

Hydropower dams

▪ Provide water and electricity 

but harm fish migration and 

reproduction (Krauss et al., 

2010; Wang et al., 2023).

▪ Turbines can injure and kill 

fish, causing declines in 

populations (Klopries & 

Schüttrumpf, 2020). 



Fish Biodiversity and 

Hydropower and irrigation 

dams/weir in Sulawesi

Modified from Yuen and ESDM, 2023)

33 rivers, 58 species, 24 family
Damanik etal., 2024
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Poso 1
Central Sulawesi
Poso Energy (Private company) owns the
property.
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Poso 2



Presentation title
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Charles Sturt University CRICOS Provider Number: 00005F. 45

Image Sources: An Vi Vu

Poso 

Dam 1

Poso 

Dam 2

Planned Poso Dam 3
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Eels’s Biodiversity

Fahmi, 2015

More  

understanding on  

Indonesian eels
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3500 ton glass eel dengan  estimasi 

USD 195 mil ~ 2.9 Tril  (2012) 

(Brasor and Tsubuku 2012 )
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Poso production, 10 ton glass  eels ~ 2.6 mil and 42 ton  

elver/yellow ~ 12.6 mil (2017)

Anguilla celebensis
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169
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Fish passed fishway: 1-2 fish per 24 hours and effectivity for multispesies 50% (7/14)

Fishway Effectivity Assessment

PLTA Poso 1 (Trap) PLTA Poso 1 (Env. Flow) PLTA Poso 2 (Trap) PLTA Poso 2 (Env. Flow)

Fish n Fish n Fish n Fish n

Trap 1 (up-Down) Oreochromis niloticus 56 Trap 1 (Outlet Up-Down) Fish Tilapia niloticus 38

Rhyacichthys aspro 4 Cichlasoma trimaculatum 20 Tilapia niloticus 7 Cichlasoma trimaculatum 5

Tilapia niloticus 3 Adrianichthys sp 5 19 Barbodes binotatus 1 Rhyacichthys aspro 5

Adrianichthys sp5 2 Melanochromis auratus 12 Adrianichthys sp5 1 Osteochilus vittatus 3

Osteochilus vittatus 2 Awous sp 4 Awous sp 2

Barbodes binotatus 2 Gambusia affinis 4 Melanochromis auratus 1

Mugilogobius sarasinorum 3 Trap 2 (Outlet Down_up) Schismatogobius sp 1

Osteochillus vittatus 3 Sicyopterus sp 3

Trap 2 (Outlet Down_up) Adrianichthys sp 4 2 Anguila marmorata 12

Rhyacichthys aspro 4 Barbodes binotatus 2 Macrobrachium sp 1

Barbodes binotatus 13 Anguilla marmorata 1 Trap 3 (Inlet Down_up) 1

Osteochilus

vittatus

2

Anguilla sp 2

Trap 3 (Inlet Down_up) Rhyacichthys aspro 1

Barbodes binotatus 1
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Assessment on juvenile eels’ 

physiological and climbing 

performance

Flume experiment: Indonesia

Species: Indonesian anguillid eels (elvers)

Explanatory variables:

Substrate type (eel tiles; ropes; no substrate) 

Flow rate (0.1 m/s and 1.0 m/s) 

n=20 each trial; 4 replicates

Eel tiles Rope
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Field experiment: Poso Dam (side spillway Poso Dam 1)

Species: juvenile anguillid eels (elvers) in Poso River

(A. marmorata, A. bicolor pacifica, A. celebesensis)

Explanatory variables: 

Substrate type (substrate, no substrate) 

Time (night/day)

n=30 each trial; 5 replicates

Methodology

Test the optimum climbing substrate (from the flume 

experiment) in the field 



Assessment on morphological, 
biochemical, population and 
community of juvenile eels migrating 
upstream

Location: Poso River, Indonesia

Explanatory variables:

(a) Longitudinal sites (estuary to dam);

(b) Seasons (dry and wet)

Trapping (based on most effective trap 
from RQ1)
▪ 7 nights



Otolith microchemistry
(Strontium, Barium, Calcium ratios)

=



Glass eel Collection

Locations

Tomini bay estuary :

Poso River, Bongka River, Palu River, Tinombo river

Field trip:

Dry Season, September-November 2024/2025

Wet season, May-July 2025/2026

Fishing method

Fyke net

• Number of fyke net : 4 units, 

• five days including two days before new moon, at the new moon and 2 

days after new moon. 

• Time: 3-6am 

Method

Poso Estuary

Bongka EstuaryPalu Estuary

Tinombo 

Estuary

Do glass eels migrating in regulated and unregulated rivers of the Tomini 
Bay area exhibit sibling relationships?

Objective: Assess glass eel recruitment and kinship reconstruction in Poso and surrounding rivers
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West Java
The Water Resource Management Office of West Java Province (PSDA)

owns the property
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Kertamukti Weir
West Java
Methapora Andalan Utama (Private
company) owns the property.
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Area of Citatih River, Sukabumi West Java

Research activities in Kertamukti Weir, Sukabumi, West Java, Indonesia
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November 2024



CHAPTER 3: IMPACTS OF FISH COMMUNITY TO KERTAMUKTI HYDROPOWER 

• Work and time plan:

• Surveys: 1 Oct/Nov 24 (DWI), 2 - Mar/Apr (25), 3 - Jul/Aug (25), 4 - Nov (25) and 5 Feb/Mar (26).

• Completed section in proposal - Dec 2024. 

• Candidate of PhD presentation and acceptance of proposal – Jan 2025. 

• ETHICS Preparation with CSU before survey 2 Mar/Apr 25. 

• Indonesia permissions (Research permit from BRIN, Local government (Sukabumi Regency, Kertamukti district), 

hydropower company etc) before survey 2 Mar/Apr 25.

• Obtain all equipment/research sampling team etc. before survey 2 Mar/Apr 25.

• Field sampling Survey 2 - Mar/Apr (25), Survey 3 - Jul/Aug (25), 4 - Nov (25) and 5 Feb/Mar (26).

• Methodology and implementation:

• Physical section – review data before survey 2 and survey 2-5 and assessment/write up by Aug 26.

• Biological section – review data before survey 2 and survey 2-5 and assessment/write up by Aug 26.

• Integration – start after survey 3 and complete after survey 5, write up by Aug 26.

• Write paper for submission Aug 26.
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• Topographic, Hydrological Challenges 
and Climate Change

Indonesia has a varied topography, 
with many steep and fast-flowing 
rivers. This makes it difficult to build 
effective fishways.

Climate change causes uncertainty 
in water flow patterns, which can 
affect the effectiveness of fishways.
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In the dry season the 

dam will dry up and 

only water will be 

available in the 

stilling pool area.

During the rainy season, 

all the water will 

overflow into the dam 

body and the peak 

occurs during flooding.
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• Habitat Destruction, Ecosystem 
Fragmentation and Cost and Funding

Dams, canals, and other 
infrastructure often cut off fish 
migration routes.

Fishways require significant costs for 
planning, construction, and 
maintenance. In many cases, 
infrastructure project developers 
prioritise cost efficiency, so fishways 
are not a priority.
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EXISTING WATER INFRASTRUCTURES

Proposed dams 2019-2024 = 65 New Large Dams

231 RESERVOIRS

3299 WEIRS

TOTAL 3530

Massive Dam Construction in Indonesia for Hydroelectric Power and Irrigation
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Hydropower development in Indonesia

Currently 99 hydropower dams 

in existence or under 

construction

18 hydropower dams planned

Source: Yuen et al. (2023)
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• Limitations of Regulation, Law Enforcement 
and Lack of Multi-Stakeholder Collaboration

There are no specific regulations that 
require the construction of fishways 
in every dam or hydroelectric power 
plant (PLTA) project. Weak law 
enforcement related to the 
protection of aquatic habitats.

There is no synergy between the 
government, academics, NGOs, and 
local communities in planning and 
implementing fishways.
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The Government of Indonesia is committed to

expediting the attainment of the national Sustainable

Development Goals (SDGs) target

The concept of Environmental Protection and

Management (PPLH), as defined in Law No. 32 of 2009,

encompasses a comprehensive and systematic approach

aimed at preserving environmental functions

The Government Law of the Republic of Indonesia Number

46 of 2016, which pertains to the procedural guidelines for

conducting strategic environmental

Presidential Regulation of the Republic of Indonesia

Number 111 of 2022, which pertains to the execution of

efforts aimed at attaining the Sustainable Development

Goals.

The issuance of Minister of Public Works Regulation Number

9 of 2021, which provides recommendations for the

implementation of sustainable construction,

Government Regulation No. 121 of 2015,

which pertains to the utilisation of water

resources in al ignment with the

Sustainable Development Goals (SDGs)

Ministerial Regulation No. 19 of 2015

from the Ministry of Energy and

Mineral Resources (ESDM).

President Joko Widodo officially endorsed Presidential Decree No. 1 of 2023 on January 16, 2023,  which pertains to 

the integration of biodiversity into sustainable development practises.
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Presidential Decree No. 1 of 2023

MAINSTREAMING DIVERSITY CONSERVATION  

BIODIVERSITY FOR SUSTAINABLE DEVELOPMENT

“implement green infrastructure  

such as flyovers, wildlife  

corridors, and natural barriers  in 

infrastructure development  for 

the area that is crossing the  

wildlife habitat and/or has high  

biodiversity value, and also  

commit to implementing  

sustainable infrastructure  

principles ”

“support sustainability of wildlife  

habitat and/or an area with high  

biodiversity value in  

infrastructure development”
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Article 25, point 1, and 2 of the  

Indonesian Government  

Regulation on Rivers mandate  

the preservation of river flow  for 

the protection of river  

ecosystems from upstream to  

downstream.

Regulation of Ministry Public Works  

and Housing, Indonesia Number 9  

year 2021 regarding Guideline to  

Implement Sustainable Construction
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Locations that need to maintain environmental balance to  prevent 

biodiversity disturbance require fish ladder  infrastructure. In locations 

outside of these considerations,  fish ladders are not required.
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SNI 8397:2017

This standard provides technical guidance regarding the design,  

construction, and maintenance of fish ladders in waters obstructed by  

human infrastructure, such as dams or water flow regulation. These fish  

ladders are designed to allow fish to migrate upstream or downstream  

without being obstructed by artificial structures.

National Standardization Agency of Indonesia

Guide to a feasibility study for the  

construction of a Micro Hydro Power  

Plant (PLTMH).
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Ministry of Environment and Forestry

According to the provisions of Law No.  

32/2009 and UU CK/2011, the  Environmental 

Assessment for Development  Planning and 

Implementation in Indonesia  encompasses 

various aspects:

1. Strategic environmental studies

2. AMDAL, UKL-UPL dan SPPL (environment  

impact Assessment)

3. Environmental audit
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Sumber:

https://m.medcom.id/foto/ekonomi/5b2XeL2K-melihat-aktivitas-gajah-di-terowongan-tol-pekanbaru-dumai

https://foto.bisnis.com/view/20191217/1182270/terowongan-gajah-tol-pekanbaru-dumaiTol Sumatrai dilengkapi dengan enam terowongan untuk  

perlintasan gajah di dalamnya yang terletak di Seksi 2 

(Sungai  Tekuana) dan Seksi 4 (dekat Suaka Margasatwa 

Balai Raja).

Six tunnels for elephant crossings on the Sumatrai  Toll Road are 

located in Section 2 (Tekuana River) and  Section 4 (near Balai 

Raja Wildlife Reserve)
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Business plan for hydroelectric power  plant activities. 
Additionally, the intake form  should incorporate a fishway. 
The  construction of a fishway will facilitate the  movement of fish.
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Number of infrastructures built and/or  rehabilitated for fish 

migration routes  (fishways) by PUPR and KKP
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Inclusive fishway in greater 
collaboration  and RPJMN means 
medium-term  development (5 
years), created by  Bappenas as the 
basis for Indonesia's  development 
planning for the next 5 years.

Development of fish migration route  

infrastructure (fishway) - Nomenclature

Number of infrastructure built/  rehabilitated 

for fish migration routes  (fishways) -

indicator
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Sukabumi Regency

The Sukabumi District Government has issued  

the Sukabumi District Regional Regulation on  

Fisheries Management, article 32 point 1 of  

which states that the Regional Government  

must build fishways at each dam/dam along  

fish migration corridors to preserved fish  

species.

Location of Sukabumi, West Java





THANK YOU
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