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» Causes: o .

- Increasesof CO,, NO, NO, CFC etc. in atmosphere :

- Dueto use of fossil fuels ﬁighef»-than' the ab| ‘ﬁ‘o‘f plants to absorbits

- Under normal condition, the greenhouse effectis required to mantain the

earth temperature (nightand day is nottoo much different)
= Human Influence on the Greenhouse Effect

Greenhouse
effect causes [N 3

of coal

Exhaust fumes [l i £ i
from vehicles Burning of trees

https://helpsavenature.com/greenhouse-effect-diagram

1. Kenaikan rerata suhu bumi m==) Pemanasan Globalmm==) Perubahan iklim
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2. Mencair es di kutup menyebabkan kenaikan permukaan
air laut dan menurunkan salinitas

3. Kenaikan permukaan air laut akan menenggelamkan beberapa kota di dunia

Jakarta Diprediksi Jadi Kota Pertama
yang Akan Tenggelam di Muka Bumi
Ini

http://www_sariminspy.com/20 | i i-naiki ir-laut. html

4. Pemanasan global menyebabkan suhu air laut menyebabkan
kematian karang, plankton dll

5 | Annual mean sea surface temperature anomalies for Australia

wdens “ BEFORE

——

Temperature anomalies (‘C)

3¢ T Fppes : 2 S
http: €0.id/2014/01/: http://www.atollvolunteers.com/coral-bleaching/
unusually-warm.html
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5. Pengasaman air laut

=
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(@ The ocean absorbs €0,0
from the atmosphere

The absorbed C0, O breaks
down to form carbonic acid ©

© Carbon Diexide (C0,)
and hydrogen lons O

% @ Carbonic Acid
(@) Free hydrogen ions O bond with Y7 S © Free Hydrogen lons
available carbonate ions O to form O Bicarbonate
bicarbonate O , reducing the concentration P
of carbonate lons O D, Cuhenats lehs

® Carbonate lons O are required by marine life to
build and maintain calcium-based structures such as shells and coral

Increased atmospheric CO, limits growth in the oceans SEA-BIRD

SCIENTIFIC

birdscientific.com

1 Tewas, 6 Kritis Akibat
1 b di

Victor Maulana

https:; .com/@Kkumparanr -pan: http: i com/read/1 1 6-kritis-akibat.
J ydney-kot: di-duni; gelombang-panas-di-iepang-1462529110
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IMPACTS ON FISHERIES SECTOR

+ Global warming lead increases sea water
surface temperature, reduces pH and
salinity

» These are the crucial factors that
influences the plankton life, the changes
that factor will lead the reduce of aquatic
productivity due to reduce of plankton
abundance

» Planktonis a primary producer in aquatic
ecosystem and therefore give further
negative impact on fish productivity

Impact 1:

The study predicted that the fish migrate from 40 to 45 km every ten years, so that by 2050
almost common fish in tropical waters like Indonesia will disappear and extinct, or migrating to
northern or southern polars
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Lost the railway
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ECONOMIC IMPLICATION

N e

|

FISHERY COMMUNITY ADAPTATION

REACTIVE ADAPTATION

« Improve fishing gears and fishing boat capacity (mostly
unfriendly)

+ Use fish agregating devices

+ Coastal physical bar protection

+ Use introduced species in aquaculture

+ Over use of feed and chemicals in aquaculture
practices
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PROACTIVE ADAPTATION
(RECOMMENDATIONS)

Rehabilation of the coral reefs, magroves
and sea grass ecosystems

Development of the Marine Protected
Area (MPA)
Establishmenet of the regulation on the
conservation strategy
Community awereness
Institutional empowering
Reduces using fishmeal in the animal
feed
Using high economic value of the
: indegenous fishes

+ Alternative livelihood of the coastal
community

BEBERAPA PERMASAALAHAN DALAM BUDIDAYA PERIKANAN

Tingginya Harga Pakan

Kualitas Bibit Rendah

Spesies Asing

Penyakit

Pencemaran

Ketrampilan Petani Ikan Rendah

Sk wON=

INTRODUCED SPECIES

- Water ballast
- Driftwood etc.

- Aquaculture: Increases of fish production, species
diversification etc.

- Hobbies: sport and aquarium

- Biological Control: pest predation etc
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8. in ‘Tan and Koh-Siang, 2003.

9. Indonesia 22 Species (43 species) ‘Wargasasmita, 2005: Asyari 2012
(Umar & Sulaiman, 2013)

10. Bangladesh 15 species Islam et al., 2003.
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*100 of the World's Worst Invasive Alien Fish Species (100 WWIAFS)
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ALIEN SPECIES DI PERAIRAN ACEH

Oreochromis niloticus

Asal : Africa (Nile basin)
Masuk ke Indonesia: 1969

Clarias gariepinus

Asal: Africa
Dilntroduced ke Indonesia: 1984/1985

Cyprinus carpio

Asal: Europe to Asia
Diintroduksi ke Indonesia: Perkiraan pada 1810 in west Java; 1892 in West
Sumatra, Danau Toba pada 1905/1931(Asyari, 2011), 1905
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Asal: Asia Tengah (China)

Diintroduksi ke Indonesia:

Sumatra 1915 and in Java 1946 (Asyari, 2011), Danau Kerinci 1995
(Asyari, 2011).

Collosomamacropomum

Pic source: www.fishbase.org

Asal: Amazon floodplain (Brazil)
Introduced to Indonesia: 1986

Pangasius sutchi

Pic source: www.fishbase.org

Asal: Asia

Distribution: Mekong, Chao Phraya, and Mekong basins. Introduced into
additional river basins for aquaculture

Introduced to Indonesia: 1972 (Hardjamulia & Atmawinata, 1980)
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Oreochromis mossambicus (mujair)

Pic source: Ade Arisandi

«  Origin: Africa

* Feeding habit: Omnivorous

* Introducedto Indonesia: No precise record (estimated on 1934/1939) in
Blitar Jawa Timur, tidak diketahui secara pasti waktunya masuk ke
Danau Toba Sumatera diperkirakan pada 1940an.

*+ Maxsize :2.5-3kg

Channa striata (Bacei)

Asal : China (Schuster, 1950 dan Welcomme, 1981)
Introduced to Indonesia: Ancient (no record)

Trichogaster pectoralis (sepat siam)

Asal: Thailand

Introduced to Indonesia: pada tahun 1934 di Jawa (Schuter, 1950),
Sumatera Selatan tahun 1953 (Vaas et al. 1953), Danau Toba
tahun1920an (Asyari, 2011)
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Atractosteus spatula (Ikan buaya)

Pic source:
http://en.wikipedia.org/

+ Asal: North America
¢ Introducedto Indonesia:

Poecillia reticulata (ikan seribu/guppy)

Pic source: aquahobby.com & godfather-angel.blogspot.com

* Asal: Amerika Selatan dan Amerika Tengah
* Introducedto Indonesia: Estimated on 1920

Esomus metallicus

Picture source:
http://www.seriouslyfish.com/speci
es/esomus-metallicus/

* Asal: Indo Cina dan Semenanjung Malaya
* Introduced to Indonesia: Unknown/no record
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1. lkan lokal ekonomis tinggi sbg ikan target budidaya, untuk menghindari
dampak negatif dari spesies ikan introduksi (tuna, kerapu, kakap, sidat,
keureling, cabeh/siganids, bandeng, udang windu dll)

2. Fokus Ikan herbivora, untuk menghindari ketergantungan pada tepung
ikan sbg bahan pokok pakan ikan

3. Pakanalternatif, untuk mengantisipasi mahalnya harga pakan

1. Tingkat Pendidikan Relatif Rendah

Persentase Pendidikan nelayan i LI %
# i
se-kabupaten Aceh Besar « B C
o I3 .
W
L , Wy
[} b A
L OTOAULLSS)
ATttt THIED . o
0 i | LIS P LI
Hlulis$D
/ LI i OSSR
nr s P %l )
I it
0/ lulusSHIA .
Aldusi T 1fs [
0 B
Totd 1 - | 0% T 5
TORIUSUISS sSSP TSNS BI T TA i
(Tingkat Pendidik Nelayan Aceh Besar, ik - ] Tingkat Pendl.dlkan Nelayan Sungai
Muchlisin et at., 2012) (Tingkat Pen. idikan Nelayan Ds Limau Kab.
Padang Panjang, Susoh, Abdya Padang Pariaman (Masri, 2009)

Mussawir, 2009)

2. Tidak ada ketrampilan tambahan

Persentase Jenis Pekerjaan Sampingan

Penguasaan ketrampilan tambahan nelayan Desa
PadangPanjang, Susoh, Abdya
12%

IV —— W Petanikebun

0 Pedagang/wiraswasta

/ 0 Sopir/kemak /becak ek
v W Tidak punjaberjasampingan

Toti

W Budidayaikan/berterak hewandarat

O Memiiki Keframpilan
Tambahan

B Tidak Memiliki
Ketrampilan
Tambahan

88%

(Muchlisin et at., 2012)

(Mussawir, 2009)

Fakultas Pertanian Universitas Samudra |31



Prosiding Seminar Nasional Pertanian dan Perikanan (2018)

Perubahan Iklim: Menentukan Arah Pertanian dan Perikanan Indonesia Vol 17-34

Pemanfataan waktu senggang( saat tidak melaut)
nelayan Desa Padang Panjang, Susoh, Abdya
2%

@ Duduk-duduk di warung

kopi
8%' mKadang-kadang duduk
diwarung kopi

OBekerja sampingan

4. Bukan Pemilik Modal

Perhedaan tangkapansaat inidengan 5 tahun lalu

=
=3

1 Ada, semakin menurun

033 031
U Ada,semakin meningkat 024
W Tidak adafsama saja I I 002

1970s 1980s 1990s 2000s 2009 (Present)

CPUE (ig/m?) of net
2 =

=
o

o

Total Decades or Year

Pendapatnelayan Aceh Bt_es_arterhad%p (CPUE) Ikan Depik Dalam Kurun waktu 30 Tahun Terakhir. Data
hasiltangkapan ikan (Muchlisin et al, 2009)  dari aradengan 113 nelayan DLT. (Muchlisin, 2011).

Y

154,771 242,615
: 96.200. 130,102
, 1451900 20,719 i
Rerata 727,756 1,070,948 380952
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7. Perubahan lklim, Pencemaran, Degradasi
Habitat

Penyebab perubahan hasil tangkapan

B Banyak rumpun nelayan asing

0/, ()

57 W Perubzhan cuaca/musim/ikim
40
LA .
’ B Kapal besar menangkap ikan di
L Kawasen pessir
BJ Blllegd fish
2 g fishing
57
0, ¥ Kerusakan habitat
5
1 — ¥ Alatangkap mesih radisional

8. Pencemaran Perairan

Shg ilustrasi kecil Laut Aceh dicemari oleh 561.228
liter oli bekas setiap tahun

9. lllegal, Unreported and Unregulated
(IUU) Fishing

+ KKP mengestimasi seban%/ak 1.000 kapal asing mencuri ikan di
perairan Indonesia setiap tahunnya.

* Kehilangan potensi devisa lebih kurang 30 trilliun rupiah per tahun
(slightly over 3 billion U.S. dollars)

+ Pemberdayaan nelayan kecil melalui subsidi perikanan
dan industri perikanan tangkap dan pengolahan
melalui investor

« Pembantukan kawasan-kawan proteksi (marine
protected area) sebagai kawasan pemijahan dan
pengasuhan biota akuatik

+ Peningkatan tingkat pendidikan nelayan melalui
penyediaan beasiswa bagi anak nelayan dan
penyediaan jalur khusus bagi anak nelayan ke PT

« Ekowisata bahari
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