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Water and Biodiversity

Md. Yunus Ali
Chief Conservator of Forests
Bangladesh

The basic rights of human being are to have food, cloth,
residence, education and medical facilities. To meet the
demand of basic need the existence of healthy
ecosystems, of which water and biocdiversity are the
primary constituents. Water is the essence of life. Our
search for extra-terrestrial life starts with the search of
water. The Earth without water is a planet without life.
With water covering approximately two-thirds of the
planet and accounting for more than 65% of the human
body. But in the words of the Ancient Mariner, "Water,
water everywhere, nor any drop to drink" reminds us that
useful water, that in its freshwater form, is indeed
extremely limited. Of all the world's water, less than 3%
occurs as freshwater but most of this is locked in the ice-
caps and glaciers or deep underground. Only 1% of this
freshwater (0.03% of total water) is available as liguid
water at the Earth surface.

Water is required to support biodiversity. Without
sufficient water, stresses on species increase driving
global biodiversity losses.

The benefits people obtain from ecosystems, termed
"ecosystem services" are eroded with progressive
degradation and loss of biodiversity. Services such as the
supply of freshwater and food, the reduction of risk from
flooding and drought, the cycling of nutrients and the
removal of contaminants from water, the moderation of
the climatic extremes and the importance for cultural and
recreational activities can all be compromised as
biodiversity is lost.

Well-functioning watersheds, including forests,
grasslands and soils, wetlands including watercourses,
lakes, swamps and floodplains provide water storage,
clean water, manage flood flows provide society with a
vast array of benefits. These are the "natural water
infrastructure” upon which human well-being depends.

Biodiversity status of Bangladesh:

Bangladesh possesses a good species diversity of flora
and fauna. The tropical semi-evergreen forests in the
country are botanically amongst the richest in the Indian
subcontinent, and they also support a good
diversity of mammals and great diversity of birds. For a
small country like Bangladesh, the species richness is
relatively large but population size of most of the species
has declined drastically. There are a total of 3,611
species of angiosperm available in Bangladesh. Out of
which, 2,623 species under 158 families belong to
dicotyledons and 988 species under 41 families belong to
monocotyledons. Number of gymnosperm species is 7,
pteridophytes is 195, bryophytes is 248, fungi 275, algae
more than 1988, virus and bacteria is about 470 species.

A total of 653 fish species are recorded, of which 251 are
freshwater fishes belonging to 61 families and 402 are
estuarine and marine fin fishes including sharks and rays.
A total of 650 bird species have been reliably recorded in
the country. The country is also inhabited by 34
amphibian and 154 reptile species. The mammalian
species diversity in Bangladesh is represented by 121
species of mammals.

Water cycle and climate change:

Precipitation delivers freshwater to the planet's surface
unevenly across both space and time. Increasingly the
world is facing greater variability between arid and humid
climates and rainfall patterns are becoming more
imegular and unpredictable from season to season and
year to year. As a result, the global distribution of
freshwater resources is irregular and increasingly more
difficult to predict. Changes in atmospheric temperatures
and the warming of the oceans are altering the global
hydrological cycle. Deforestation is changing regional
rainfall patterns. Whilst some countries have more water,
available than others as a result of global climatic
processes. Human activities are indirectly changing this
pattern. In the 50 years from 1950 to 2000, human
population growth has reduced the amount of available
freshwater per person by 60%. Bangladesh is one of the
most vulnerable countries to climate change, variability
and extreme events. The impact of climate change on
biodiveristy of Bangladesh is incalculable as large part of
coastal region of the country is under threat of being
inundated. As climate changed over the past 30
years has produced numerous shifts in the
distribution and abundance of species worldwide.
Climate change has already produced shifts in the
distribution of some species, such as amphibians,
grasses, migratory birds and butterflies. Coral reefs are
threatened by the bleaching threat occurs with changes
in ocean temperature and chemistry. Forests and

agricultural systems are vulnerable to increased incidents
of disease and pest outbreaks as a result of changing
climatic conditions.

Ecosystem and water :

Water and ecosystems are fundamentally linked through
processes, structure and function. Ecosystems should
not be viewed as consumers of water, but rather they are
essential elements of natural infrastructure within water
management.

The specific influence of ecosystems on water availability
and quality at any location is subject to three major
variables:

1. Physical features and the underlying geoclogy, in
particular the slope and elevation of the land, the
presence of physical infrastructure such as roads or
dams, and geo-physical structure of the soils;

2. Geographic location, such as latitude and the relative
location in relation to coastlines; and

3. Ecological factors, in particular the nature of land
cover, wetlands and soil biodiversity and their relative
condition.

Agriculture:

Agriculture alone accounts for 65-70% of global water
use. Meat production can use nearly ten times more
water than cereal production. Today, irrigated agriculture
covers 275 million hectares - about 20% of cultivated
land and five times more than at the beginning of the
twentieth century. Agriculture remains the greatest single
demand on water and the biggest polluter of
watercourses. To keep pace with the growing demand for
food, it is estimated that 14% more freshwater will need
to be withdrawn for agricultural purposes in the next 25

years.

Forest and water :

Forest and woodland areas with more than 10% tree
cover currently extend over 4 billion hectares or 31%
of the land area of the globe. Some 30% of the world's
forests are considered to be production forests where
commercial forestry operations predominate. Forests
deliver a range of watershed or water-related
ecosystem services, such as delivering better quality
water within rivers providing resources for abstraction
of clean water. The role of forests in reducing erosion
from slopes, excluding pollutant inputs to
watercourses and the downslope utilisation of leached
nutrients all result in natural forests playing a critical
role in enhancing river water quality and reducing
disaster risks associated with excessive erosion. The
UN (REDD+) seeks not to just enhance the carbon
storage within ecosystems as a contribution to
influencing global carbon budgets, but also to deliver a
range of co-benefits through water-related ecosystem
services.

Wetland:

Wetlands occupy the transitional zones between
permanently wet and generally drier areas. Wetlands
can be significant in altering the hydrological cycle,
influencing evaporation, river flows, groundwater and
lake levels, although they cover only 6% of the land
surface they have a disproportionate influence on
much of the world. There is now considerable interest
in the role of wetlands as natural infrastructure in the
management of flooding and the improvement of
resilience to risk in the face of changing global
meteorological conditions. Certain wetlands, due to
their uniqgue assemblage of plants and animals, can
remove a variety of pollutants and contaminants,
including nutrients, heavy metals and pathogens, in a
sustainable and cost-effective manner. Furthermore,
due to the predominance of waterlogged conditions,
wetland soils represent a huge carbon store. For
instance, semi-natural and undamaged peat lands can
accumulate carbon at a rate of 30-70 tonnes of carbon
per km2 per year and it has been estimated that peat
soils contain one third of the world's total soil carbon.
The wetland is one of many regional network sites
which support important water bird migratory
pathways. Migratory water-birds: an example of
synergy between Bio-diversity conservation and
human water need.

Mountains:

Virtually all the world's major river systems originate in
mountain systems. Within the mountain context
natural infrastructure is exceptionally rich in terms of
biodiversity. Mountain ecosystems can contribute over
B60% of the mean annual river discharge in some
watersheds. In some arid areas, mountains are
estimated to supply as much as 95% of the total
annual river discharge. The clearance and removal of
forest systems in mountains generally increase runoff
and sediment yields. This subsequently increases
rates of erosion and reduces resilience to disasters
downstream.

Soil:

Soils and their biodiversity play a very significant, and
often underestimated and unmanaged, role in the
hydrological cycle. The life associated with soils is
usually naturally extremely diverse, even in deserts,
ranging from larger animals, such as moles and
various other burrowing mammails, birds and reptiles,
through mid-sized fauna such as earthworms mites,
ants and spiders, to microscopic bacteria and fungi.
The soil in just a square metre of forest may contain
more than 1000 species of invertebrates. Pick up a
handful of soil and you have more bacteria than the
world's entire human population. Soil biota function
collectively to support soil health including regulating
(together with land cover) how water enters and
remains in the soil (soil moisture) and how nutrients
are redistributed throughout the soil profile and
released from it. The biodiversity thereby enables soils
to function properly, and so underpinning other soil
ecosystem services, such as erosion regulation,
nutrient cycling and carbon storage. Soil is also partly,
together with other sources, responsible for
recharging groundwater. Degrading soils by, for
example, over disturbing them, removing land cover or
over applying chemicals, essentially results in the loss
of these functions and benefits.

Challenges and Scope :

Sustainable water management is a key global
concern and a matter of life and death for a huge
number of humans. It is said that the third world war
will be fought for water. There is a need to place water
at the heart of a green economy and to recognize that
working with ecosystems as water management
infrastructure can be a cost-effective and sustainable
way of meeting a diversity of policy, business and
private objectives. In developed countries non-point
source pollution, primarily from agriculture, remains a
significant challenge.

The impacts of climate change occur mainly through
changes in the hydrological cycle, and this is the key
consideration for biodiversity, ecosystems and
livelihood. Recent estimates suggest that climate
change will account for 20% of the increase in global
water scarcity. The impact of climate change is
becoming more visible each year with more frequent
and severe periods of drought and flooding and a
greater unpredictability of hydro-meteorological
events. Climate change mitigation is about carbon
while climate change adaptation is about water.

All transboundary water bodies create hydrological,
social and economic interdependencies between
societies, which present a series of challenges,
impacts and potential sources of conflict. Globally, 2
billion people rely on groundwater and there are an
estimated 300 transboundary aquifers.

The Ramsar Convention plays an important role by
emphasizing the need to manage wetlands. The three
Rio Conventions - the Convention on Biological
Diversity (CBD), the United Nations Framework
Convention on Climate Change (UNFCCC) and the
United Nations Convention to Combat Desertification
(UNCCD) - derive directly from the 1992 Earth Summit
held in Rio de Janeiro. Each Convention represents a
way of contributing to the delivery of sustainable
development goals. Key within these goals is the
management of water and biodiversity. For climate
change - water is central. Desertification is, by
definition, about water. Biodiversity is central to
regulating water across all dimensions.
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“This advertisement is made possible by the support of the American people through the United States Agency for International
Development’'s (USAID) Climate-Resilient Ecosystems and Livelihood (CREL) Program. The contents are the sole responsibility
of the Forest Department and do not necessarily reflect the views of USAID or the United States Government.”




