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Presentation Notes
Thanks, David, for the introduction. Before I launch into my presentation, I’d like to put in a plug for the Ohio Wetlands Association. If you’re interested in wetlands, please consider becoming a member. Check us out at www.ohwetlands.org. My short presentation today will provide an overview of the history and benefits of wetlands, which I hope will help everyone better understand the importance of regulations that protect wetlands. Our Permitting Specialist Mary Skapof will then discuss some of the recent changes to these federal regulations.



A Brief History of Wetlands in Ohio

• Wetlands historically covered an 
estimated 5M acres (late 1700s) or 
approximately 17.5% of our state’s 
land area (Dahl, 1990)

• The former Great Black Swamp 
(GBS) in NE Ohio comprised over 
60% of this acreage

• Most of the GBS and many other 
wetlands were lost through: 

• artificial drainage for 
agriculture 

• filling for roadways and 
development

Historic Map of the Great Black Swamp. Created by Gary L. 
Franks for "The Maumee & Western Reserve Road: Its History 
and a Survey of the Milestones" published in 2008.

Presenter
Presentation Notes
[CLICK] - Many may not realize it, but Ohio was a relatively wetland-rich state pre-settlement. Before European settlement, over 17% of our State’s land was wetland.[CLICK] - Almost 60% of this estimated 5M acres was in the Great Black Swamp in NW Ohio[CLICK] - Most of this swamp and many other wetlands were lost through human activities, including draining and filling



A Brief History of Wetlands in Ohio (cont’d)

• This conversion to other land 
uses left Ohio with only 
fraction (<10% or 483,000 ac; 
Dahl, 1990) of its original 
wetland resources

• The GBS has been particularly 
affected, having been reduced 
from 3.1M ac to an estimated 
17,600 ac (a mere 0.6% of the 
original expansive wetland –
a 99.4% loss!)

https://www.army.mil/article/101503/going_green_corp
s_of_engineers_urges_to_call_before_you_fill
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[CLICK] As a result, Ohio now has less than an estimated 10% of its original wetlands, and [CLICK] the Great Black Swamp bore the brunt of these losses, being reduced in area by 99.4% - a staggering figure.



Putting the Losses 
in Perspective

• It is estimated that 
Ohio has lost >90% 
of its wetlands 
(*We’re #2!)

• Global estimates of the 
percent of land that is 
wetland range from 5-8%

• Wetland cover in Ohio is 
estimated to be <2% 

Batdorf, K.E. (2012). Distributional Changes in Ohio's 
Breeding Birds and the Importance of Climate and Land 
Cover Change.
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To put these losses in perspective, [CLICK] I’ll lead by saying “We’re #2” with a greater than 90% loss of wetlands. Only California has destroyed a higher percent of their original wetlands. [CLICK] Global estimates are that wetlands cover 5-8% of the earth’s land surface. [CLICK] With only approx. 1.7% of its land area consisting of wetlands, Ohio now has far less than this estimated global average.



Results and Repercussions

• Drainage and filling of wetlands has 
provided prosperity, as millions of acres 
of wetlands have been “improved” as 
rich, fertile, and highly-productive 
cropland and developable areas

• These wetland losses have also resulted in 
declining waterfowl populations, reduced 
species diversity, increased flooding, 
reduced groundwater recharge and more 
frequent and severe harmful algal blooms 
(HABs) in Lake Erie and other inland lakes, 
ponds, reservoirs, streams and rivers 

iStock: Malison Pignata
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What effect have these losses had? [CLICK] On the upside, the alternate land uses have provided prosperity. But this has come at a significant cost, which we’ve only begun to fully realize in the last half century. [CLICK] Declining waterfowl populations in the mid-20th century were the first red flag that our treatment of wetlands was having unintended consequences. [CLICK] Now increased flooding and Harmful Algal Blooms are our next wake up call. These are all concerns of our soil and water conservation community.



Roles of Wetlands

aka Ecosystem Services!
• Provisioning – Food, fiber, building materials, fuel, fresh 

water, biochemical/genetic resources

• Regulating – Climate/carbon storage, flood control, 
groundwater recharge, storm protection, erosion 
protection, and water quality improvement

• Cultural – Spiritual connections/inspiration, recreation, 
aesthetic appreciation 
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Wetlands offer many benefits, [CLICK] which can be described as Ecosystem Services. These services represent the benefits that wetlands offer us in abundance (and for free!). The United Nations’ Millennium Ecosystem Assessment in 2003 organized these into 3 major categories: Provisioning Services, Regulating Services and Cultural services.[CLICK] Provisioning Services meet specific material needs for humans[CLICK] Regulating Services are those that generally operate in the background and where the benefits are noteworthy and often measurable, but more indirect[CLICK] And Cultural Services are more esoteric. These are often overlooked, but are gaining attention, particularly during these challenging times as people look to reconnect with nature. 



Importance of Wetlands as Habitat

Taxon
# of species 
endangered

# of species 
threatened

% of U.S. total 
threatened or 
endangered

Plants 17 12 28

Mammals 7 - 20

Birds 16 1 68

Reptiles 6 1 63

Amphibians 5 1 75

Mussels 20 - 66

Fish 26 6 48

Insects 1 4 38

Total 98 25

Niering, W. A. 1988. Endangered, 
threatened and rare wetland 
plants and animals of the 
continental United States. In The 
Ecology and Management of 
Wetlands, Vol. 1, Ecology of 
Wetlands, edited by D. D. Hook. 
Timber Press, Portland, Oregon
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When I ask people what they think wetlands are good for, they often first mention their value as wildlife habitat. This ecosystem service could be argued to fit under any of the ecosystem services groupings I mentioned, but wherever you place it, it is important. In fact, wetlands are integral to the life cycles of many wildlife species, and as such, their dramatic disappearance from major portion of our landscape have adversely affected wildlife.This table shows the percent of Threatened and Endangered species that rely on wetlands during at least part of their life history. [CLICK] You can see that wetlands are critical to the continued existence of many birds, reptiles, amphibians, mussels and fish species.



Wetlands in the Landscape

• Wetlands provide these provisioning, cultural, and regulating 
services to varying degrees based on their:

• type (water source, hydrologic regime, soils, plant community)

• size (area, storage volume) and drainage area

• location (position in watershed, connectivity to other waters, 
and proximity to human populations and sources of 
anthropogenic impacts)

• Regulating services, including erosion protection, flood 
control/moderation, carbon sequestration, and nutrient 
reduction are highly interrelated services that benefit society
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There are a couple of key points I’d like to emphasize regarding wetlands and their role in the landscape:[CLICK] First, all wetlands provide benefits, but they’re not all the same and they offer ecosystem services at differing levels depending on a number of key variables, such as their [CLICK] type, [CLICK] size and drainage area, and [CLICK] location.And [CLICK], second, the regulating services that wetlands offer are highly interrelated and interdependent. In the context of today’s soil and water conservation-oriented discussion, it is these vital regulating services that are my focus. It all relates to allowing the land to capture, store, cleanse, infiltrate and evapotranspirate water as nature intended.



Wetlands
and….

Flood Control Water Quality

The presence of 
wetlands 
_________

changes runoff peaks and slows 
the rate of discharge to 
receiving waters

reduces erosion and 
sediment/nutrient loading to 
receiving waters

The loss of 
wetlands 
_________

accelerates these discharge 
rates (Mississippi bottomland 
example)

accelerates this loading

The ability of 
wetlands to 
_________________
increases with 
_________________

mitigate floods
• increasing wetland 

area/volume (increase 
storage)

• the proximity to/connectivity 
with upstream wetlands

• distance of the wetland 
downstream

• size of flood

Improve water quality
• increasing wetland 

area/volume (increased 
residence time)

• the proximity to/connectivity 
with upstream wetlands

• flow length
• soil type
• plant community composition 

and density
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Let’s look at the similarities between flood control and water quality in wetlands. You can think of this as a “MAD Lib”. Describe table. Wetlands provide flood control by capturing runoff and slowly releasing it to streams. This reduces erosion and improves water quality.Loss of wetlands accelerates these discharge rates: For example, prior to European settlement, the bottomland hardwood forests along the Mississippi had capacity to store 60 days of storm water - now they have capacity to store only 12Loss of wetlands also accelerates contaminant loading --- and “hardening of the watershed,” drainage tiles, and changing weather patterns further accelerate erosion and resulting declines in water qualityThe ability of wetlands to provide flood control and water quality are influenced by many of the same variables, and regulations and conservation practices that provide flood control will also improve water quality and vice versa.



Time

Discharge

Scenario 1 – Intact watershed with 
wetlands and natural cover

Natural protection 
against erosion, nutrient 
loading, flooding, HABs

It’s All Connected!
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These two hydrographs may be familiar to many of you. The lines represents discharge (flow volume) over time for two different scenarios. [CLICK] The blue line represents a stream in watershed with abundant wetlands and natural vegetative cover. 



Time

Discharge

Scenario 2 - Loss of wetlands, 
increased tile drainage, increased 

impervious surfaces

Increased erosion, 
nutrient loading, 
flooding, HABs

It’s All Connected!
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[CLICK] The red line represents a stream in a watershed that has lost many wetlands and is experiencing what is commonly referred to as “hardening of the watershed.”



Time

Discharge

Scenario 2 - Loss of wetlands, 
increased tile drainage, increased 

impervious surfaces

Scenario 1 – Intact watershed with 
wetlands and natural cover

It’s All Connected!

Loss 
of flood 
control 

and 
water 
quality 

improve-
ment

Land of the Lost 
(Opportunities!)
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Lost opportunities = increased residence times, improved local habitats, improved stream and lake health, etc.  How can shift back to a state of improved watershed function? To re-acquire these regulating services and return to a condition more like Scenario 1? As much as I hate to use the phrase, we need to flatten the curve!Intercepting and decommissioning drain tiles, reducing impervious surfaces,  and preserving and restoring wetlands (a process benefitted by strong regulations and incentive programs) will help us get there.



• Water Sources
• Precipitation only (e.g., bogs)
• Groundwater (e.g., fens)
• Surface water or combination (most 

every other wetland type)

• Plant Communities
• Herbaceous (e.g., aquatic beds, marshes, 

wet meadows)
• Scrub-shrub (e.g., buttonbush swamps)
• Forested (e.g., bottomland/floodplain, 

swamps)

• Isolation Status
• Isolated (e.g., bogs, vernal pools)
• Non-Isolated (e.g., fens, marshes, 

floodplains)

Wetlands in the 
Landscape
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In my final slide, I want to share some general characteristics of wetlands and where they occur. [CLICK] The water sources to wetlands are an important characteristic to note. [CLICK] Some wetlands, such as bogs, get their water almost exclusively from precipitation. [CLICK] While others like fens receive steady groundwater flow from seeps, which dominates their hydrology. [CLICK] The vast majority of wetlands, however, receive water from multiple sources. They, of course, get the direct precipitation, but also may receive overland runoff, overbank flooding, groundwater influences, etc.[CLICK] Isolation status describes whether a wetland has a connection to surface waters. Note that stars will appear on the conceptual to the right as I discuss these wetland types. [CLICK] An isolated wetland is one that is lacks a surface water connection, existing in a closed depression where water collects but cannot overflow to release to other parts of the landscape. Examples include bogs and many vernal pools. [CLICK] Non-isolated (also called jurisdictional) wetlands do possess a discernable surface water connection, at least at certain times during the year.It is important to understand that both of these types of wetlands are important in storing and slowly releasing water, providing water quality benefits in addition to the many other ecosystem services I touched on earlier. 



Question Break?
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Do you have anything to POND-er?
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