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OUTLINE

* Climate change and ice melts & impact to Indonesia’s
coastal wetlands (Peatlands & Mangroves)

* Peatlands Characteristics & succession

* Threats faced by coastal wetlands (peatlands:
conversion, drainage, subsidence, oxidation, fire.
Mangroves: conversion, abrasion/erosion, subsidence)

 Peatlands Hydrologic Restoration & Vegetation
Rehabilitation

 Mangrove restoration (semi permeable structure,
Natural re-growth and silvofishery)
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ARCTIC REGION CORTAINS ESTIMATED
TR 25% OF WORLD'S OIL AND GAS RESERVES

RTVHS foowe

TODAY COM  PLEASE SEND YOUR COMMENTS TO: CONTACT

Since 1979, more than
20% of the Polar Ice Cap
has melted away.

RCTIC SEA
ICE BOUNDARY IN 1979

Sea level rises:
3 mm/ annum;

37 cm end of this
ntury ??
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Wetlands Distributions in Indonesia

values and benefits, threats and measures to protect and restore them

Components: Estuaries, Coral reefs, Seagrass beds, Ponds, fresh/ brackish
water and peat swamps, beach forests, Mangroves, Lagoons, Bays

ountain

The “"Coastal Zone"-
stored & sequestered C
Removal of upland .
e s threatened but it also sources of C

downstream livelihood &
fishery
e Inter-tidal N

peatland, wetlands: 40 mill ha

freshwater swamps

Upland

Off Shore

River
o - mtlldfla'r
épresure Tsunami & Climate change : More pressure activities towards inland
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Major threats on wetlands

Peatland (conversion mainly to oil palm and acacia, extensive
drainage, oxidation, dryness, fires, subsidence, floods, biodiversity
loss, land conflicts/land grabs, policy issues etc)

Mangrove (conversion mainly to fish/shrimp ponds, coastal
abrasion/erosion, inundated by seawater, etc)

Lake and reservoir/dam (occupied by floating cages, eutrophication,
colonized by invasive species, siltation, water quality
deterioration/pollution, reduced water volume and discharged
affected hydroelectric power, occupation of lake banks for
settlements and agriculture)

River (sand mining, river banks occupied by settlements, S|Itat|on

_ pollutions, forests logging along its catchment areas, etc)
ETC Wetlands
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Peat succsession : Biomass & Fossil

100
90
> 80
= 70
g 60
@
P
£ 50
2 40
=
8 =0 e "
= 20
10 m——
o "
2 8 &£ B 88 & g
o 2 2 e
£ = & 2 & 8 8
L 2o > = - =
“ g 2 § &
If we burnt coal E E £
5 3 &
X 2
58 =
e &
5> 3
2 o
Figure 5: The difference between “biomass” and “fossil”: growing plants sequester CO, Figure 6: Carbon
in their bio-mass (left downward arrow). Dead biomass rapidly decomposes and returns remaining during the
as ("() into the atmosphere (right upward arrow). In case of peat formation, a part of the fossilization of biomass
biomass is, however, conserved by waterlogging and remains in the peat carbon store (modified after Dukes
infinitely (curved arrow). Over time it may change into lignite and coal. 2003).

Biomasa — peat-lignite-brown coal-dark coal-anthracite

Global peatland area : 400 mill: ha. Canada (170 mill. ha, ex Uni Soviet —

(150 mill. ha), USA (40 mill ha). Indonesia 21 mill ha (the largest Wetlands
tropical peatland; 50% from total tropical peatland of 40 mill ha) & e
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HOW LAKES RELATED TO PEATLANDS ?? Time (geological time)

1997="presen ears) /

Suksesi alami habitat perairan dari
sudut pandang daya tampung air




Peatland stored dead organic matters
(coastal peatiand 5000 — upland peatland 25,000 years old)

Peatland in Indonesia = 21 Mill. Ha
(avg. 1,600 ton C/ha) or total 33.7 Gt C;
its habitat and support lives for
biodiversity

Distance
Below/Above Carbon ratio = 50 -88 (Average)... In Mentangai Kalteng > 1200 x

Kepres No 32/1990; UU Tata Ruang No 21/1992: Peatlands > 3 meter depth is Protected

Kebijakan DepTan : Shallow Peat (0.5-1m) — Medium (1-2 m), Potential for Agriculture (Permentan No 14/2009 related to
palm oil).
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Schematic illustration of CO2 emission from drained (left) and burnt
peatlands (right)

. Repeated fires in Berbak NP create lake
Natural situation:

| J - Water table close to surface b
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« High fire risk in dry peat: fire
CO, emission
* Peat surface subsidence due to
decomposition and shrinkage
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End stage: '
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* Most peat carbon above drainage
limit released to the atmosphere
within decades,

* unless conservation / mitigation
measures are taken
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Mangroves conversion
& coastal abrasion

MANGROVE CLEARING INDELTA MMAHAKAM FOR
TAMBAK SHRIMP POND - 2001

ABRASION ALONGTHE E
DAMAGING SHRIMP PONDS
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PEATLAND WATER MANAGEMENT IN  BELOW, Dr. Annette Freibauer,
SUMATRA ACACIA PLANTATION indicates for drainage depths between

. . 60 and 80 cm (for Qil Palm on
P
How much will the land subside- oeatland), the EF of over 17 t C/ha/yr
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Hooijer A, Page S, Jauhiainen J, Lee WA, Lu XiXi, Idris A, Anshari G,

2012. Subsidence and carbon loss in drained tropical peatlands. Water Table dpth (m)
Biogeosciences, 9, 1053-1071.

subsidence rate

Impact of peat Subsidence in oil
palm plantation, mineral soil
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Can wetlands contributes to climate change mitigation ?

Healthy natural wetlands (peatland, freshwater swamp forest,
mangroves, lakes) sequestered and stored carbon.

* Intact peatlands, the deeper the peat the higher the amount of carbon
stored. In Indonesia C stored in peatland is about 1600 ton C/ha (avg
peat depth 4 m). C stores in pristine/ intact forest is only 200-400 ton
C/Ha

* Pristine /Intact Mangrove forests stored 1023 ton C/ha (CIFOR April 2011,
Nature Geoscience, but mostly (70%) as carbon soil). If peat deposits
found under the mangroves, carbon stores should be higher.

* Lake/dam/reservoir, stored C mostly (as the results of photosynthesis) of
algae and aquatic plants. The dead algae and aquatic plants, if preserved
at lake bottom, would stored large amount of C (but lake water volume
can be reduced and aquatic ecosystem will change into terrestrial)
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Can we improved wetlands capacity/role in storing carbon
(mitigate climate change) and How ??

Peatlands.
Rewetting of peatlands by blocking of canals/ditches, and then followed with
vegetation rehabilitation (if necessary).

But need to consider:
* Land tenurial issues
* Policy issues

* Cost benefits, etc

Paludiculture can be applied for inundated peatland

Mangroves.

Vegetation rehabilitation in degraded mangrove areas,
Application of semi-permeable hybrid engineering structures (combined with
mangrove replanting) along the eroded coastal areas

Application of Silvo-fishery in ponds areas (planting mangrove trees along pond
dikes

Lakes/dams
Unlikely to be agreed by people to improve lakes capacity to store carbon, as it
main function is to store water for domestic consumption, |rr|gat|on

~ recreation, hydroelectric power generation etc.
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Peatland Restoration / Rewetting
STEPS : : )

<. WII project
locations

* |dentify canals/ditches distribution (area
to be rewetted)

* Canal/ditch dimensions (wide, deep,
length)

 Ownership & canal utilization status

* Legal (ownership) status

* Policy related issues Total Canal‘»length i ex il
* Preparation of Rewetting (public Megaﬂce prOJect area,c
consultations, permits,
rewetting/technical designs, raw » Merang
materials and labors availability and their T | Kepahyang
staying, etc) = jws-  South
. .. . . ] 212 Sumatera
* Rewetting activity (transporting materials| =2——2— —=
. . . . . : m leber ()
and construction considering climatic - : = | a b )
E 0 O debit (m3/detik) bagi 10
seasonal changes etc) . . . - mpn e
. . 725-58 58- 431 431-39.4 294-0 -
* Maintenance of physical structures (eg | S Merang dari Hulu ke Muara (km)
~dams) |
) ‘ Wetlands
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Main principle in peatland hydrology restoration / rewetting :
increase ground water table

Permukaan lahan gambut
Sekat/blo l
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Penabatan Kanal di SPU Eks PLG — Kalteng
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Dam in SPU-7

built in 2004

7500 seedlings of 17 spp have been
planted since 2004 (mainly Dyera
lowii, Shorea belangeran,
Lophopetalum sp. And Metroxylon
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Hydrology Restoration (in Eks Mega Rice Project site Central Kalimantan)

re blockings 7 1 Yr after blockings

e




Planting trees on top of dam
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Fish ponds (‘Beje’) act like fire brea

HARUSAN RIVER

_and protect peatland from fire

RIVER
SIMPANG TELO

Beje /Pond

RIVER PUNING
40 km length

0 * — g Proposed canal blocking
---------------------------- for fire breaks

2014 INTERNATIONAL
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Blocking of canals : rewetting peatlands and producing fishes

Blocking
\(Sep 20031 8

Pembangunan Berkelanjutan di Lahan Gambut — Wetlands
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Silvo-fishery may contributes to climate change mitigation

CREATE ENVIRONMENTALLY FRIENDLY PONDS
TR

- With nothing growing OLD STYLEIPONDS

around it, this house is (Not Environmentally Friendly)
not a pleasant place to
live. - The dykes are bare and hot - There is no shade for - No mangrove along the shore - Shore land is bare and hot
- There is no extra income in the middle of the day fish/shrimp - No habitat for wildlife - Water along the shore’s edge is turbid
- The house can be des- ’* - Walking along the dyke is - The pond water is hot - Without any litter, waters are less fertile - The coast is easily abrased by waves
troyed by storms unpleasant - Poor fish/shrimp harvest and natural fish catches small - The land is hit by storms and waves
- The inhabitants are - There is no extra income besides from ponds - There are no sites of natural beauty to
stressed that from fish/shrimp - Banks collapse easily attract tourists

ety

A‘ "‘ ' '“‘“ i o,
EY PRI

Livestock Pcns

L

- Surrounded by
trees, this house

|

: I

is a pleasant place SILVOFISHERY: PONDS {
I

I

|

to live 2 z
et e (Environmentally/Friendly)

come (Banana, etc)
- The house is pro-
tected from storms
- The inhabitants are
not stressed

- Lush, leafy mangrove trees along the shore - With lots of litter, waters are more fertile
- There is habitat for wildlife and natural fish catches big
- Shore is green, shady and beautiful - There are sites of natural beauty to
-Water along the shore is clear attract tourists
- The coast is protected against abrasion - The land is protected from storm and

by waves waves

Eri & Aldo, Oka, Design: Aldo (aware_design@yahoo.com)

- With leafy trees, the dykes are - Pond temperature is satisfactory
shaded in the middle of the day - Extra income from livestock

- Walking along the dyke is above ponds
pleasant - Banks are strong, held by roots

- There is shade for fish of mangrove trees

Green Coast

For nature and people
after the tsunami

Financed by

INTERNATIONAL
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Roles of mangrove trees in pond area
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Silvo-fishery pond - Pemalang, Central Java
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500 Ha of re-greening area will
potentially sequester
511,500 ton carbon
Or 1,877,205 ton CO2
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Mangrove Rehabllltatlon behlnd Pulau Dl.ja i\latufe Reserve by
WIIP 2009 — 2023 (Photo taken in March 2013
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4 7 Accretlon Land (sedlment trapped uSmg sand bags)
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Petak Rehabilitasi Tambak
Petak/Luas : Sidaun | 7,992 m2
Mulai ! Agustus 2009
Jenis | Jumlah :
1. Rhizopora mucronata | 6. 000 bty
2. Rhizopora stylosa | 6.000 bty

WETLANDS
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Semi Permeable structure in Demak Central Java (above)
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Bottom Zonation, 02 & CO2 distribution
CAN POND / LAKE MITIGATE CLIMATE CHANGE ?
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Rehabilitation in degraded peatland areas should consider:
climate, ground water table, floods , height of mounds, and plant specie:

Seed prep

Mound prep
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Vegetation Rehabilitation in Berbak NP-Jambi using mound technique

Survival 70%: Ramin (H=1.8 m; D=2 cm) Gonystylus bancanus, Perepat
Combretocarpus rotundatus and Rengas manuk Mellanoorhoea walichii

AL
]

|
- 1‘. ’1:-"*'.?

»

SNy
b, .

N

J

Fmar_

Pembangunan Berkelanjutan di Lahan Gambut
2014

=
4
’g:

Wetlands

INTERNATIONAL



eTanah tabukan
digali sedalam 20-25
cm danl diangkat ke
kiri dan kanan, lalu

diratakan

Guluda _ Tabuka Guluda  Tabuka _Guluda *Panjang dan
lebar guludan
atau tabukan
__________ disesuaikan
keperluan dan
komoditas

"
uldiiia

¢ Suksesi surjan dari padi dan
palawija menjadi  tanaman
perkebunan karet dan nenas
pada bagian guludannya serta
| tanaman rumput purun pada
2 baglan tabukannya.

y_

.Agr e-fore yin peat and area can partmpate T -

Wetlands
climate change mitigation (no dramage) ‘)




INTERMATIOMNAL

Eceng Gondok &

Pendangkalan

KECEPATAN PERTUMBUHAN ENCENG di DANAU
TONDANO (dalam luas area kajian 48 m2)
LOKASI Berat Tanaman Jumlah Daun Jumlah Stolon
/minggu /minggu /minggu
(ar) (%) Lbr (%) Tangkai (%)
1 1
n
|
e
t 52.08 41.59 9.75 58.75 1.92 | 110.56
Peternakan Itik/
Persawahan 251.04 79.52 31.33 98.39 7.42 | 157.14
Peternakan Babi 41.25 20.15 3.08 22.76 0.75 55.37
Outlet 43.75 25.81 2.75 23.73 0.08 11.11
Restoran 33.25 19.62 4.00 30.59 0.75 90.74
Jaring apung 2750 | 271.84

140000+
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138000 4

137000+

13000

135000

124000

X000+

1E000

| | | | | | |
TOADDD 708000 710000 711000 712000 713000 714000

Tehnik Siphon :
memperbaiki kualitas

air danau
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Rawa buatan di Desa
Selacau, Kabupaten
Bandung (Foto: Puslit
Limnologi — LIPI)

Can constructed
wetlands stored
carbon ?

Lapisan
permeable

Lapisan impermeable
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Figure 3: Lower and upper estimates of carbon
emissions from peatland degradation. Mean
values for the period 1997-2006 for peatlands
emissions and 2000-2006 for other land use
changes and fossil fuel use. Percentages show
the contribution to the total. (source: Trivedi
pers. Comm. 2008)

e~ 4 -
densities and total carbon stocks

{in Pg = Gt} of the major formations
of the world. The category “wetland”
also includes some peatlands.
{source: http://csite.esd.orni.gov/
fags.himl).
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Biodiversity in peatland : pitcher plants indicator of peat domes % !/&tfands




