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PREFACE

All praise is always due to Allah SWT because it is thanks to
His grace and mercy that we, as writers, can finish the book entitled
'"The World of Wetlands'.

We wrote this book in order to share a broad range of
knowledge about wetlands. And at the same time, we hope this
book can become a comprehensive reference source for fellow
writers out there who need input related to Wetlands.

The writers would like to thank:

1. Almighty God Allah SWT.

2. The writers” parents

3. All involved editors

4. All writers of the book

5. Eureka Media Aksara Publisher

6. All the people who helped the process of making this book

Just as nothing is perfect in this world, this book is also
certainly not without flaws or mistakes. Therefore, if the reader
finds any errors, we as the writers sincerely apologize. We will
always accept criticism and suggestions from readers with open
arms as a lesson for us in the future.

Eventually, the writers wish that this book will bring
usefulness to all readers.
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CHAPTER | WETLANDS:
DEFINITION
AND TYPES

A. Introduction

Having to learn about wetlands involves knowing the
condition of the world's natural wealth. Understand the meaning
or definition and importance of the roles, functions and benefits
of wetlands, is essential. This includes recognizing the types,
distribution and area, as well as conditions and threats to
wetlands in the world. Of course, this understanding is able to
arouse our concern and participation so that we are able to utilize
wetlands while keeping them sustainable.

Source: https:/ /www.worldwildlife.org



CHAPTER

A.

32

WETLAND
AROUND THE
WORLD

Introduction

One of the most significant and varied ecosystems on our
planet is the wetlands. These are transitional areas between both
land and water where the ground is perpetually moist with
water and the water level is at or near its surface. As we know,
Wetlands can take on a variety of formations, such as marshes,
swamps, bogs, fens, and rain forests. They are widespread
throughout the earth, from the tropical regions to the Northern
hemisphere, and they offer several advantages to both humans
and wildlife.

Source: https:/ /seasmartschool.com/blog/wetlandsday

The vast wetlands of Florida's Everglades and the
Mississippi River Delta are among North America's most famous
wetland habitats. Several species live on these wetlands for
survival, such as alligators, panthers, and migratory birds.



CHAPTER
BIODIVERSITY

IN WETLANDS

A. Introduction

There are numerous definitions of wetlands that have
mentioned in the previous chapter. Wetlands are related to the
existence of water. The main characteristic of wetland is water-
saturated soil. Wetlands are classified into four types: marshes,
swamps, bogs, and fens. The area sufficiently wet for a long time
sufficient for the development of specially adapted vegetation
and other organisms is called wetlands (Maltby, 1986). Wetlands
are ecosystems formed by water.

The areas of wetlands have a high level of biodiversity
compared to most ecosystems. Biodiversity refers to the number
and diversity of living creatures within a certain ecosystem or
habitat, as well as environmental elements such as temperature,
oxygen, carbon dioxide levels, and climate. Biodiversity is a
diversity of organism that shows an overall variation of genes,
species, and ecosystems in an area (Harianto and Dewi, 2017).

Biodiversity is the term to describe the various kind of life
in this Earth. Specifically, biodiversity refers to every living
thing, including the variety of plant and animal species found in
a particular area, whether the whole Earth, a country, and a
single forest. The variety of biodiversity can be found in
wetlands with the unique characteristics. The examples of
biodiversity in wetlands:
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CHAPTER
ADVANTAGES AND

DISADVANTAGES
OF WETLANDS

A. Introduction

Advantages describe the importance of a feature and how
it solves a problem, frequently in factual, concrete, or measurable
statements. The advantages of wetlands determine the level of
community involvement, and the community's attitude toward
wetlands conservation may also impact their level of competence
and knowledge.

A study has researched that wetland ecosystems are called
"biological supermarkets." They produce a lot of food, attracting
different kinds of animals. Many wetlands are ideal for the
growth of organisms that form the base of the food web due to
their tropical waters, plenty of inorganic nutrients, and high
rates of primary productivity (the synthesis of new plant
biomass through photosynthesis). Several bird and animal
species depend on wetlands, particularly during migration and
breeding (Hammer, 2020).

Disadvantages describe the opposite of the advantages'
definition. It describes the lack of solution, and damage, negative
impacts in a factual, concrete, or measurable statement.

A study has discovered that the disadvantage of wetlands
is only found in constructed wetlands. The significant
disadvantage of constructed wetlands is that they require a lot of
areas to operate to manage wastewater treatment. In Kenya's
wildlife lodges and resorts, this study examines the possible uses
and difficulties of constructed wetlands for wastewater
treatment and nature conservation (Makopondo et al., 2020).
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CHAPTER
WETLANDS

RESTORATION

Source: https:/ /tcwp.tamu.edu/wetland-restoration/

A. Introduction

As stated in previous chapters, there are hundreds to
thousands of wetlands scattered all over the world. Wetlands are
included as one of the most important ecosystem units for the
earth because the wide range of benefits and uses it provide for
living things in this world. However, as a result of irresponsible
human activities such as illegal forests cutting, building sewage
plants, draining rivers for land use, and various other acts of
nature pollution, many wetlands have been damaged or

160



REFERENCE

Abraham, S., and Abraham, B. (2014). Direct and Indirect Benefits of
Paddy Wetlands : the Hidden Cost Involved. 2, 769-774.

Alho, C. (2011). Biodiversity of the Pantanal: its magnitude, human
occupation, environmental threats and challenges for
conservation. In Braz. J. Biol (Vol. 71, Issue 1).

Alho, C. J. R, Camargo, G., and Fischer, E. (2011). Terrestrial and
aquatic mammals of the Pantanal. Brazilian Journal of Biology,
71(1 SUPPL.). https://doi.org/10.1590/s1519-
69842011000200009

Agaton, C. B.,, Marie, P., and Guila, C. (2023). Ecosystem Services
Valuation of Constructed Wetland as a Nature-Based Solution to
Wastewater Treatment. 78-92.

Amalia, A. (2018). Ecological Restoration in Protected Area of Peat
Swamp Forest as an Effort to Build Socio-Ecological
Resilience in Sebangau National Park Central Kalimantan,
Indonesia.  Bappenas ~ Working  Papers,  1(1), 1-12.
https://doi.org/10.47266 /bwp.v1il.5

Ananda, R, Erianto, and Prayogo, H. (2019). Studi Jenis Vegetasi
Pakan Bekantan (Nasalis Larvatus, Wurmb) Di Kawasan Taman
Nasional Danau Sentarum Kapuas Hulu Kalimantan Barat. Jurnal
Hutan Lestari, 7(1). https://doi.org/10.26418/jhl.v7i1.30646

Ananda, R., Erianto, and Prayogo, H. (2019). Studi Jenis Vegetasi
Pakan Bekantan (Nasalis Larvatus, Wurmb) Di Kawasan
Taman Nasional Danau Sentarum Kapuas Hulu Kalimantan
Barat. Jurnal Hutan Lestari, 7(1).
https:/ /doi.org/10.26418/ihl.v7i1.30646

Anthonj, C., Rechenburg, A., and Kistemann, T. (2016). Water,
sanitation, and hygiene in wetlands. A case study from the
Ewaso Narok Swamp, Kenya. International Journal of Hygiene
and Environmental Health, 219(7), 606-616.
https:/ /doi.org/10.1016/].ijheh.2016.06.006

196



Asian Development Bank. (2020). People " s Republic of China : Jiangsu
Yancheng Wetlands Protection Project. 9.

Bahlo, K., Wach, G. (1995). Naturnahe Abwasserreinigung -
Planung und Bau von Pflanzen-kldranlagen Okobuch Verlag.
Staufen bei Freiburg. 3th. Edition

Biologydictionary.net Editors. "Biodiversity." Biology Dictionary,
Biologydictionary.

Brendonck, L. (2022). Camargue Wetlands - Study Site. Ku Leuven.
https:/ /bio.kuleuven.be/eeb/1b/1b/camarguewetlands#:~:t
ext=The Camargue is a vast, freshwater marshes and
temporary wetlands.

Brown, S. (2023). Restoration turns pastures into wildlife haven in
Brazil’s Atlantic Forest. Mongabay: News & Inspiration from
Nature’s Frontline.

Butt, M.A., Zafar, M., Ahmed, M., Shaheen, S., Sultana, S. (2021).
Importance of Biodiversity in Wetlands. In: Wetland Plants.
Springer, Cham.

Cairns, J., Best, G. R., Brezonik, P. L., Carpenter, S. R., & Cooke, G.
D. (1992). Restoration of Aquatic Ecosystems. In Restoration of
Aquatic Ecosystems. National Academy Press.
https://doi.org/10.17226/1807

ElZein, Z, Abdou A, and ElGawad A. L. (2016). Constructed wetland
as a Sustainable Wastewater Treatment Method in

Communities. Procedia Environmental Sciences, (34), pp.605-
617.

Fuad, M., Sholahuddin, A., An, S., and Riefani, M. K. (2017). Potential
Wetland Screening in Barito Kuala and Banjarmasin as Source of
Science Learning. 100, 295-297.

Gambrel, Ellie. (2019, October 21). Wetland Plants & Wildlife.
sciencing.com. Retrieved from
https:/ /sciencing.com/wetland-plants-wildlife-
8254793.html

197



Garcia, L. C., Szabo, J. K., de Oliveira Roque, F., de Matos Martins
Pereira, A., Nunes da Cunha, C., Damasceno-Janior, G. A.,
Morato, R. G., Tomas, W. M., Libonati, R., and Ribeiro, D. B.
(2021). Record-breaking wildfires in the world's largest
continuous tropical wetland: Integrative fire management is
urgently needed for both biodiversity and humans. Journal of
Environmental Management, 293(May), 112870.

https:/ /doi.org/10.1016/j.jenvman.2021.112870

Gauss, M. (2008). Constructed Wetlands: A Promising Wastewater
Treatment System for Small Localities. Gréfica Biblos: Peru

Giesen, W., Silvius, M. ]J., and Wibisono, Y. (2018). Wetlands of
Berbak National Park (Indonesia). In The Wetland Book II:
Distribution,  Description, and  Conservation  (Vol. 3).
https:/ /doi.org/10.1007 /978-94-007-4001-3_43

Goldstein, ]. (2016). Carbon Bomb: Indonesia’s Failed Mega Rice Project.
Environment and Society Arcadia.

Gwin, S. E., Kentula, M. E., & Shaffer, P. W. (1999). Evaluating the
effects of wetland regulation through hydrogeomorphic
classification and landscape profiles. Wetlands, 19(3), 477-489.

https:/ /doi.org/10.1007/BF03161687

Halverson, N. V. (2004). Review of Constructed Subsurface Flow vs.
Surface Flow Wetlands. U.S. Department of Energy,
Springfield: USA

Hambright, K. D., & Zohary, T. (1999). An International Perspective
on Wetland Rehabilitation. An International Perspective on
Wetland Rehabilitation, May 2016.
https:/ /doi.org/10.1007/978-94-011-4683-8

Hammer, D.A. (ed). (1989). Constructed Wetlands for Wastewater
Treatment: Municipal, Industrial and Agricultural. Lewis
Publishers, Inc: Chelsea, Michigan

198



Hammer, D. A. (2020). Wetlands: Functions and Values. Creating
Freshwater Wetlands, 131-166.
https://doi.org/10.1201/9781498710800-11

Harianto, S. P., and Dewi, B. S. (2017). Biodiversitas Fauna di Kawasan
Budidaya Lahan Basah. Buku Ajar Biologi Konservasi.

Hey, D. L., Kostel, J. A., Crumpton, W. G., Mitsch, W. J., and Scott,
B. (2012). The roles and benefits of wetlands in managing
reactive nitrogen. Journal of Soil and Water Conservation, 67(2),
47-53. https:/ /doi.org/10.2489/jswc.67.2.47A

Mlinois. (1991). The Cache River Wetlands Joint Venture.

Irvine, K N., Wright, P. D, Payne, S. R. Fuller, R. A, Painter, B, and
Gaston, K. J. (2009). Green space, soundscape and urban
sustainability: an interdisciplinary, empirical study. Local
Environment: The International Journal of Justice and
Sustainability, 14, pp. 155-172.

Kaymaz, I. C., (2012). Landscape Perception: Landscape Planning.
Dr. Murat Ozyavuz (Ed.), pp.251-276.

Kuang-shin, L. (2013). Rebirth of Wetlands Guandu Nature Park.
National Park Quarterly.

Lewis, R. (1989). Wetland Creation and Restoration: The Status of
the Science, Volume II. In Wetland creation and restoration: The
status of the science Vol. I1. (p. 170).

Lineman, M. J. M,, Do, Y., Kim, ].-Y., & Joo, G.-]. (2014). Mistakes
Made, Lessons Learned: The Eulsukdo Wetland Restoration
Program. Journal of Environmental Science International, 23(8),
1523-1536. https:/ /doi.org/10.5322/jesi.2014.23.8.1523

Makopondo, R. O. B., Rotich, L. K., and Kamau, C. G. (2020).
Potential Use and Challenges of Constructed Wetlands for
Wastewater Treatment and Conservation in Game Lodges
and Resorts in Kenya. Scientific World Journal, 2020.
https:/ /doi.org/10.1155/2020/9184192

199



Maltby, E., (1986). Waterlogged wealth. Why waste the worlds wet
places. London: Earthscan.

Margo, M. R. (2006). Restoration of Resaca Wetlands and Associated Wet
Prairie Habitats at Palo Alto Battlefield National Historic Site.
Texas A&M University.

Mumba, M. (2023). Why It's Time for Wetland Restoration Now to
Secure a Sustainable Future. UN Chronicle.

Naruta Award 2000. (2018). Lille Vildmose: a bog restoration project for
public and peatland.

National Park Service. (2018). Restoring Wetland.

Ram Gurjar, U., Takar, S., Bunkar, K., Pathak, V., and Singh, J.
(2019). Present Status on Distribution, Biodiversity and
Management of Indian Mangroves. Research Biotica, 1(1).

Ramsar Secretariat. (2011). Contracting parties to the Ramsar
Convention on Wetlands Convention on Wetlands.
http:/ /www. ramsar.org.

Ramsar Secretariat. (2009). Guidelines for integrating wetland
conservation and wise use into river basin management.
Convention on Wetlands http:/ /www.ramsar.org.

Rosana, E., and Nasrullah. (2019). English for Wetlands. Lambung
Mangkurat University. Banjarmasin.

Platzer, C. (1998). Entwicklung eines Bemessungsansatzes zur
Stickstoffelimination in Pflanzenkldranlagen. Dissertation.
Institut fiir Siedlungswasserwirtschaft. TU : Berlin

Reed S.C., Crites R.W., Middlebrooks E.J. (1995). Natural Systems
for Waste Management and Treatment. 2nd ed., McGraw-Hill
Inc: New York

Su, L. (2016). Zhalong Wetlands (China). In The Wetland Book (pp. 1-
10). Springer Netherlands. https://doi.org/10.1007 /978-94-
007-6173-5_31-1

Suriawiria, U. (1993). Mikrobiologi Air. Bandung: Alumni.

200



Thompson, A. L., & Luthin, C. S. (2004). Wetland Restoration
Handbook for Wisconsin Landowner (2nd Edition). Bureau of
Integrated Science Service Wisconsin Department of Natural
Resources.

Tolossa, T., Bakala, F., Alemkere, A., and Fite, Y. (2022). Benefits of
Wetlands and Attitudes of Local Communities towards Wetland
Conservation in Southwest Ethiopia.

Tour du Valat. (2018). The Restoration of The Former Salworks in The
Camargue: A Nature-Based Solution to Adapt to Sea-level Rise.
Research Institute for the Conservation of Mediterranean
Wetlands.

Vymazal J., Brix H., Cooper P.F., Green M.B., Haberl R. (1998).
Constructed Wetlands for Wastewater Treatment in Europe.
Backhuys Publishers: Leiden

World Wildlife Fund. (2012). Rewetting of Tropical Peat Swamp Forest
in Sebangau National Park , Central Kalimantan , Indonesia. 1-85.

Zheng, Q., Wang, Y., and Zhang, S. (2021). Beyond Alkaloids: Novel
Bioactive Natural Products From Lobelia Species. In Frontiers
in Pharmacology (Vol. 12).
https://doi.org/10.3389/fphar.2021.638210

201



GLOSSARY

A
Acres
a unit of land area equal to 4,840 square yards or 0.405
hectares.
Altitude
height of an object or point concerning sea level or ground
level.
Ammonia
a colorless gas with a distinctive strong-smelling smell.
Anaerobic
concerning, requiring, or involving the absence of free
oxygen.
Arise
to happen, to start to exist.
Arouse
to make somebody feel more active and want to start doing
something.
Artificial
made or produced by human beings rather than occurring
naturally, especially as a copy of something natural.
Aquatic
related to biodiversity that is living in, on or near water.
Aves
a class of animals that includes birds.
B
Bass
a name shared by many fish species.
Bekantan
a large leaf-eating monkey with an orange to pink face and
a large protruding nose found only on Borneo.
Berms

a flat strip of land raised bank, or terrace bordering a river
or canal
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Biodiversity
the world's variety of living things lives in a particular
habitat or ecosystem.

Biological
relating to biology or living organisms.

C
Carnivorous

refers to an animal that eats meat.
CH4

the chemical form of methane
Cholera
an infectious and often fatal bacterial disease of the small
intestine caused by infected water supplies and resulting in
severe vomiting and diarrhea.
Commensurate
matching something in size, importance, quality, etc.
Cryptosporidium
a microscopic parasite responsible for diarrhea.

D

Damp
slightly wet, often in an unpleasant way.

Detritus
dead particulate organic material, as distinguished from
dissolved organic material.

E
E. coli
a type of bacteria found in the lower intestines of warm-
blooded organisms.
Ecological
relating to or concerned with the relation of living
organisms to one another and their physical surroundings.
Ebullition
the process of bubbling or boiling.
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Elevation
height above a given level, especially sea level.
Emblematic
serving as a symbol of a particular quality or symbolic.
Emergent
plants in wetlands root in the lake bottom, but their leaves
and stems extend out of the water.
Epiphytic
relating to, or being living on the surface of plants.
Estuary
the tidal mouth of a large river, where the tide meets the
stream.

F
Fallacy
a mistaken belief.
Fertility
the quality of land or soil to make plants grow well.
Floating
plants that have roots in the lake bottom but the leaves float
on the water's top

G
Giardia

a microscopic parasite (germ) that causes diarrhea.
Gullies

a ravine formed by the action of water.

H
H5N1
a type of influenza virus that causes a highly infectious,
severe respiratory disease.
Herbaceous
relating to herbs (in the botanical sense).
Herbivorous
the animal that eats plants.
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Hemisphere

a half of a sphere.
Humid

warm and slightly wet of the air or climate.
Hydrology

the study of water.

I
Inhabited
live in or occupy a place or environment.
Intertidal
denoting the area of a seashore covered at high tide and
uncovered at low tide.
Interconnected
having all constituent parts linked or connected.
Inundates
to cover an area of land with a large amount of water.
Invasive

tending to spread prolifically and undesirably or harmfully.
IUCN
The International Union for Conservation of Nature
abbreviation.
Invertebrate
animals without backbones.

J

Journal
a record of experiences, ideas, or reflections kept regularly
for private use.

K

Kenya
a country in East Africa.
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L

Lagoon
the stretch of salt water separated from the sea by a low
sandbank or coral reef.

Levees
an embankment builds to prevent the overflow of a river.

Lianas
a liana is a long-stemmed, woody vine rooted in the soil at
ground level and uses trees and other means of vertical
support to climb up to the canopy in search of direct
sunlight.

Livestock
the domesticated animals raised in an agricultural setting to
provide labor and produce diversified products for

consumption.

M

Mammals
an animal that has mammary glands that produce milk to
feed its young

Mitigation
reducing the risk of loss from the occurrence of any
undesirable event.

N

N20
the chemical form of nitrous oxide.

NH3

the chemical form of ammonia.
Nitrogen oxide
a mixture of gases that are composed of nitrogen and
oxygen.
Notable
worthy of attention or notice or remarkable.
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Notion
an idea, a belief, or an understanding of something.

NOx:
the chemical form of nitrogen oxide.

0]

Oxide
a binary compound of oxygen with another element or
group.

P

pH

a measurement of how acidic basic water is.

Picture-cued
a non-verbal game to stimulate a written response.

Plumes
a large quantity of smoke, dust, fire, or water that rises into
the air in the column.

R

Reptile
an animal that has cold blood and scaly skin and produces
eggs.

Revenue
The money generated from normal business operations is
calculated as the average sales price times the number of
units sold.

S

Saline
containing salt.

Schistosomiasis
a disease caused by parasitic worms.

Sediment

the matter that settles to the bottom of a river.
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Shallow
not having much distance between the top or surface and
the bottom.
Stagnant
water or air is not moving and therefore smells unpleasant.
Stakeholder
parties with a relationship and interest in the organization,
company, or some matters.

Static
not moving, changing, or developing.

Submerged
plants that are entirely underwater and have their roots in
the bottom sediment.

T

Topography
arrangement of the natural and artificial physical features
of an area.

Turbidity
the quality of being cloudy, opaque, or thick with
suspended matter.

U

Uniqueness
the quality of being particularly remarkable, special, or
unusual.

A%

Vector
an organism,  typically = abitinginsect or  tick,
that transmits a pathogen, disease, or parasite from one
animal or plant to another.

Vegetation

plants collectively.
Vertebrate
animals that have backbones
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W

Wastewater
Water is used in the home, in a business, or as part of an
industrial process.

Y
Young
having lived or existed for only a short time.

Zona

a public square or similar with an open area.
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