. University of Michigan

440 Church Street, Ann Arbor, Ml 48109-1041
phone: 734-764-1412 fax: 734-647-5841
email: css.info@umich.edu

— . H

http://css.snre.umich.edu
Center for Sustainable Systems

Biodiversity

Biodiversity, Ecosystem Services, and Human Well-Being®

Biodiversity, or biological diversity, is the variability among ECOSYSTEM SERVICES

living organisms from all sources including terrestrial, marine Supporting Provisioning Regulating
. . +Nutrient Cycling ‘Food .

and other aquatic ecosystems and the ecological complexes of *Soll Formation

which they are part.! Biodiversity shapes the ecosystem “Primeny Broes

services that contribute to human well-being — material

welfare, security, social relations, health, and freedom of

choice.?
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Species Diversity
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= Approximately 1.6 million species have been described.? : “Sucient Nutritious Food g W e ::b“::'m

Estimates of global species diversity vary between 5 and -Access to Goods Airand Water  Others

30 million species.* Freedom of Choice and Action >
= 244,000 marine species have been identified, and more CONSTITUENTS OF WELL-BEING

than a million marine species are estimated to exist.? Arrow's Color: Low — Weak Arrow's Width:
= Freshwater habitats account for less than 1% of the ggfg::ﬁx:i’::;"r:’ ) Medium C—— Medium Ecosy;h::"ga;w;“m b

world's surface and only 0.01% of the world’s water,® but ) High [Jsrong  HumanWel-8eing

support 25% of all described vertebrates, over 126,000 animal

species, and 2,600 macrophyte plants.” Biodiversity Hotspots®

®  Biodiversity hotspots are areas with exceptional concentrations of
endemic species that face extreme loss of habitat. 25 hotspots
cover 1.4% of the Earth’s land surface (810,000 square miles; see
map, right), and contain the remaining habitats of 44% of all
plants and 35% of all vertebrates. 38% of the aggregate hotspot

land area is protected within parks and reserves.® N s ot & f.".. r’ N
= U.S. has 468 known mammal, 888 known bird, and 19,473 known ' il /. s m“ umn_'
plant species, with 40, 71 and 240 threatened species, respectively.? Souten
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Genetic Diversity in Agriculture

® 30 mammalian and bird species are used extensively for
agriculture, with half accounting for over 90% of global livestock production.! Genetic diversity within breeds is declining and 20%
of 7,616 livestock breeds ate classified as at risk.!!

= Of about 30,000 wild edible and 7,000 cultivated flowering and cone-bearing plants, 30 crops provide 95% of dietary energy or
protein. Wheat, rice, and maize provide more than half of the global plant-detived caloties.!?

® In the last 100 years, about 75% of the genetic diversity of agricultural crops was lost.!?

Loss of Biodiversity Number of Federally Listed Endangered
= Species extinction rates have increased by as much as 1,000 times typical rates over the Species by Taxonomic Group*
Earth’s history. In the last 50 years, alteration of biodiversity related to human activities Fishes, 83

Reptiles, 79
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Insects, 54

was greater than at any time in human history, and this trend is projected to continue.?
= Agriculture is the largest driver of genetic erosion, species loss and habitat conversion.*

=  Habitat change, climate change, invasive alien species, overexploitation and pollution are / ana”s- 23 Alles. o7
. A . . . . . . . erns an les,
the most significant direct drivers of biodiversity loss and change in ecosystem services.? /6_ Amphibians, 22
®  Ecosystem degradation increases vulnerability to invasive species, putting native species ,'_AYCruslaceans, 19
Arachnids, 12

at risk.!> Climate change is an especially pervasive threat to biodiversity because it even
affects areas that are uninhabited by humans.! Climate change such as increased drying
could result in dieback of the Amazon, which has the highest biodiversity of all forests.!”

=  Over-fishing and harvesting contribute to a loss of genetic diversity and relative species
abundance of individuals and groups.!8

Conifers and Cycads,
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Lichens, 2
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Implications of Loss of Biodiversity

Habitat loss can result in increased greenhouse gas emissions — 8% of global emissions derive from tropical deforestation.!”
Ecosystems with healthy, functioning biodiversity provide many services, including: food, water, carbon storage, fiber, fuel, climate
and water regulation, spiritual enrichment, recreation, education, and support for primary production.!®? While controversial, an early
estimate set the total value of global ecosystem setvices at $33 trillion/year, or 1.8 times GNP.20

Biodiversity disruption has significant implications for the rural poor whose livelihood depends on local ecosystem services.?!

Loss of biodiversity in ocean habitats greatly reduces ecosystem stability and productivity, which also reduces fishery output.??

Loss of ecosystems such as salt marshes, mangroves and coral reefs increase vulnerability to sea level rise and storms and exacerbate
natural disaster impacts. Functioning coastal wetlands may have reduced the impact of Hurricane Katrina, estimated at $150 billion.!?
Loss of biodiversity can result in a loss of known and undiscovered chemicals valuable to human health. Chemical compounds such
as quinine, antibiotics including erythromycin and neomycin, and taxol (a cancer treatment) are important pharmaceutical agents
derived from other life forms.??

Sustainable Actions Agriculture with Wildlife Corridor Habitat

Local Planning

Policy IRV fr

Landscaped corridors aid in preventing the extinction of local species and maintaining biodiversity.>*
Landscaping with native plants enhances biodiversity and improves soil, air and water quality.?®

Local government action can significantly influence biodiversity though land use decisions, sustainable
development and education of residents. See http://www.iclei.org/index.php?id=6238.20
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Examples of global treaties to protect species include The International Convention for the Regulation of Whaling (1946); The
International Convention for the Protection of Birds (1950); The Convention on Wetlands of International Importance (1971); The
Convention of International Trade in Endangered Species (1973); The Convention of the Conservation of Migratory Species of Wild
Animals (1979); and the Convention on Biological Diversity (CBD) (1992).27

The CBD, an international treaty signed at the Rio Earth Summit by 168 signatories, has 3 objectives: to conserve biodiversity, to
enhance its sustainable use, and to ensure an equitable sharing of benefits linked to the exploitation of genetic resources.?

The Endangered Species Act (1973), administered by the Interior Department’s U.S. Fish and Wildlife Service and the Commerce
Department’s National Marine Fisheries Service, aims to protect and recover imperiled species and the ecosystems they depend on.?’
166 parties have National Biodiversity Strategic Action Plans for the conservation and sustainable use of biological diversity.?

Over 100,000 protected areas (such as national parks and reserves) have been established, covering around 12% of the Earth's surface;
these areas are still under threat due to factors including poor management, lack of habitat representation, climate change, over
extraction and diversion of river water, and lack of support from governments, business and industry, and local communities.?!

Global Initiatives

e iodiversi icators Partnership is a global initiative to significantly reduce the rate of biodiversity loss oadly

= The 2010 Biodiversity Indicators Partnership i lobal initiative to significantly reduce the rate of biodiversity loss by broadl
implementing a set of biodiversity indicators and generating information for decision makers.

®  The World Wildlife Fund’s 2050 Biodiversity Goal is to conserve the integrity of the most outstanding natural places. The 2020 Goal
is to restore populations of the most ecologically, economically and culturally important species. 33

= The International Union for the Conservation of Nature IUCN) Species Program and the IUCN Species Survival Commission
assesses the conservation status of species, subspecies, vatieties, and subpopulations on a global scale to identify threatened and
endangered species and promote their conservation.?

®  Global Action for Biodiversity has seven steps: 1) protect a minimum of 10% of each ecosystem type; 2) improve farming practices; 3)
hatvest fish sustainably; 4) implement environmentally conscious urban and rural development; 5) fight climate change; 6) reduce alien
species invasions; and 7) integrate biodiversity into all areas of policy making.3
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