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Introduction to Scoping Mission

« Sidoarjo produces organic tiger shrimp and milkfish, which
are exported globally.

« Salinity in the Kepetingan river has decreased, leading to
25% decline in shrimp productivity

« Salinity decrease is likely the result of channel siltation

« The Marine and fisheries agency (DKP/Dinas Kelautan dan
Perikanan) requested assistance of the Dutch Water sector,
resulting in a scoping mission by Ecoshape
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Objective of the Mission:

1. Scoping for thedpotential of the implementation of Nature Based
Solutions, including the technical, social, economic and institutional
settings.

2. The lessons learned in this case study will also be used to improve the
uptake of Nature Based Solutions.
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Mission findings — physical system
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Mission findings — physical

1. Local rivers provide fresh and salt water to the
traditional aquaculture ponds = polyculture of milkfish
and tiger shrimp

2. The water quality of the rivers is declining due to
urban pollution including plastic waste, and a
reduction in salinity.

3. Decline in salinity cause by excessive sedimentation
in local rivers. Infilling is, in turn, caused by the
transformation of the coastal zone into fishponds
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Mission findings — physical system
D

Turbid tidal rivers with low flow
velocities filling in with sediments
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Aquaculture threatened by decreasing
salinity in tidal rivers, but also
responsible for decreasing salinity

building with nature



Why are channels filling in?

1898 fishponds
1898 coastline
2022 coastline
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Natural situation: a tidal creek draining a
large mangrove-covered area has large
tidal flow velocities, scouring the
channel.
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Aquaculture:

(1) loss of intertidal areas reduces
tidal flow.

(2) Large supply of sediments
(Porong river) =» reduction in
flow velocity leads to
sedimentation
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Why does infilling influence salinity?

- Sedimentation weakens estuarine circulation: a process where salt water
intrudes Permisan Bay close to the bed while fresh water flows out close to the
surface.

- Deep river: fresh water outflow near surface, salt water intrusion near the bed
=> suitable salinity conditions for farming

- Shallow river: no salt water intrusion and trapping of fresh water inside the
river mouth =» salinity becomes too low =» reduction in water quality.
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Two additional but related issues

1. Erosion problems North of core area of interest, probably
related to the reconstruction of Surabaya airport
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Two additional but related issues

1. Erosion problems North of core area of interest, probably
related to the reconstruction of Surabaya airport leading to
sheltering of the river mouth, strengthening sedimentation
problems

1984 coastline
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Two additional but related issues

2. Eruption of Lusi Mud volcano, leading to formation of new |
land




Two additional but related issues

2. Eruption of Lusi Mud volcano, leading to formation of new
land but also a reduced discharge capacity and therefore
increasing flood risks and abandonment of the present
mouth of the Porong delta

~— Drainage canal
B Clusters Polyculture Milkfish - Organic Tiger shrimp
[ Clusters Intensive White-leg shrimp
£ Al other aquacuiture ponds
Salinity

1 (Fresh water)

2 (Brackish water)
s 3 (Sakty water)

OpenStreetMap

building with nature



Interaction of processes

Both erosion of the shoreline
in the North and the mud
volcano influence
sedimentation, water quality,
and flooding of the larger
Sidoarjo area

=>» problem is more complex
than initially foreseen from a
physical and stakeholder
perspective
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Agquaculture System Management

= QOrganic shrimp No industrial feeds, only dolomite, manure & residues
» Requirement: 10% mangroves; 25m or 100m greenbelt
= All polyculture systems

* Dry ponds once a year
* Most have limited (no) access to electricity

= > 60 % of farmers rent ponds from absent owners.

= Owners and most renters hire a caretaker, caretakers get 4
to 15% of harvest value.

= Absent ownership hampers improvements because

* 5 year rent periods =» too short to recover big
investments in ponds by caretakers

* Owners hope to cash when land is needed for industry
or houses.
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Low Yield of Milkfish-Shrimp Aquaculture due to

"

m Insufficient care for soil & water quality: 5 ! "” u
e No total drying during pond preparation &
e => Frequent disease outbreaks
e => harvest once on 3-4 stockings

m Causes
e Weak pond management
e Poor pond design: large, shallow centre, 1 gate
([ J
[ J

Changes in water quality (salinity)
Absentee ownership

m Inadequate training approaches
e Teacher focused & very large groups
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Proposed Solutions
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Potential BwN Measure 1: Create Wetlands

Intern gebruik

Convert ponds to wetlands

Higher flow velocities in
channel

Reduction of sedimentation
in channel

May be combined with
planned retentation basins
(double function)
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Potential BwWN measure 2: Trap Sediment

Convert mudflats in Permisan
/ | Bay to mangrove by promoting
‘ sedimentation

1. Sedimentis trapped and no
longer deposits in channels

2. Higher flow velocities in
channel, preventing
sedimentation in channel
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Improve Traditional Aquaculture

1. Train farmers/managers/caretakers in real AFS
m Aquaculture Field Schools: 20-30 persons, 16 sessions.
m Learn organic LEISA and MOL methods to improve soil and water quality.
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2. Regency
m [nvolve absentee land owners.

m Make wetlands to store water.

3. Individual farmers invest in system.
m AMA (Associated Mangrove Aguaculture), large storage ponds, more gates and ponds.
m Or: shift to Tilapia + white leg shrimp (= more fresh water tolerant)
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Lessons Learned

1. Initial focus very much on fish / shrimp yield and water quality. Background is a
regional degradation of the physical system

2. Problem is partly culturally embedded — the milkfish/tiger shrimp culture is essential
to Sidoarjo culture

3. Various nature-based solutions seem possible from a physical point of view — next
guestion is to what extent they are economically feasible

4. Follow-up of mission: high complexity of problems (related to sedimentation but
also the mud volcano / erosion north shore) challenges the decision-making process
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Discussion

How can the lessons learned be taken into account in the design of
future projects on NBS?
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