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A WETLAND IS A SHALLOW, SEASONALLY
OR PERMANENTLY WATERLOGGED OR
FLOODED AREA WHICH NORMALLY
SUPPORTS HYDROPHYTIC VEGETATION

Denny, 1995



ALL AREAS OF MARSH, FEN, PEATLAND, OR WATER,
WHETHER NATURAL OR ARTIFICIAL, PERMANENT OR
TEMPORARY, WITH WATER THAT IS STATIC OR FLOWING,
FRESH, BRACKISH, OR SALT.”

THE CONVENTION SET A DEPTH OF 20 FEET (6 M) AS THE LIMIT
FOR ANY WATER BODY TO BE INCLUDED IN THE
TERM WETLAND.,

RAMSAR CONVENTION, 1971
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ACCUMULATION OF PEAT, LATER TRANSFORMED TO
COAL — IN TROPICAL WETLANDS

FIRST PEATLANDS: 300-360 MILLION YEARS AGO
(CARBONIFEROUS PERIOD)

COAL ACCUMULATED ALSO LATER IN PERMIAN, TRIASSIC
AND JURASIC PERIODS



IMPORTANCE OF WETLANDS

HABITATS

EFFECT ON CLIMATE (LOCAL AND GLOBAL) - CARBON SINK (IN
HISTORY COAL, OIL, GAS, PEAT FORMATION)

EFFECT ON WATER QUALITY

SOURCE OF WATER, PEAT, TIMBER, FOOD (RICE, FISHES,
WATERFOWL ETC.)

GOOD FOR REPRODUCTION



USE BY HUMAN

AGRICULTURE (RICE PADDIES, FLOODPLAINES)
FISHING

HUNTING (WATERFOWLS)

WATER USE FOR DRINKING OR IRRIGATION
SOURCE OF PEAT (BURNING, HORTICULTURE)
WOOD (TIMBER) AND BIOMASS PRODUCTION
WATER PURIFICATION (CONSTRUCTED WETLANDS)
RECREATION
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WETLANDS CONSTRUCTED BY BEAVERS — ECOSYSTEM ENGINEERS
(NORTHERN AMERICA — 200 000 KM? IN PAST)
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Wetlands, Peter D. Moore



TERRESTRIAL WETLAND DEEPWATER
SYSTEM AQUATIC SYSTEM

nutrients
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Low to Medium »<— Generally High —#<4—— Generally Low

Mitsch and Gosselink, 2000
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A SIMPLE WATER BALANCE EQUATION :
S=Q+R+G,-0-ET-G,+T (m3year?)

S = net change in storage

Q = surface flow, including wastewater or stormwater inflow,
R = contribution from rainfall

Gi = groundwater inflow

O = surface outflow

ET=loss due to evapotranspiration

Go = groundwater outflow

T = tidal inflow (+) or outflow (-)

water input should be at least the same as loss due to evapotranspiration




* TURNOVER OR RESIDENCE TIME (DETENTION TIME FOR CW):

t=v/Q (day)

V ... average volume of water stored in wetland (m3)

Q ... total inflow rate (m3 day?)



HYDROLOGY

0% 33% 67% 100%

Surface flow

Wetlands, Peter D. Moore
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ORGANIC SOILS (HISTOSOLS)

e CONTAIN MORE THAN 12 % OF TOTAL C IN THE UPPER
1 M LAYER

* PEAT (PEATLANDS)



WATERLOGGED MINERAL SOILS

PART OR THE WHOLE SOIL PROFILE IS SATURATED FOR A
SUFFICIENT PERIOD OF TIME TO CREATE DISTINCTIVE GLEY
HORIZONS

SANDY, LOAMY, OR CLAY

INCREASE IN ORGANIC MATTER ACCUMULATION IN SURFACE
HORIZON

MOTTLED ZONE (GLEY HORIZON) WHERE IRON AND
MANGANESE ACCUMULATE

PERMANENTLY REDUCED ZONE (GRAY COLOR OR BLUISH-
GREEN COLOR)



SOILS
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Oxidation reduction potential
(redox potential)

oxidation-reduction (redox) potential E° — tendency of
substance undergoing oxidation to give up electrons and
substance undergoing reduction to gain electrons

Nernst equation

units: V or mV (volts, milivolts), sometimes log E is used
(PE)



MEASUREMENT OF REDOX POTENTIAL IN SOIL

e platinum electrodes
e reference electrodes (silverchloride, calomel)
* dataloggers....



REDOX PAIRS AND THEIR REDOX POTENTIAL

oxidized form | reduced form E, (V)
1.0
kJ/mol.e”
0, T H,0 T40
NO; *T N,
M“U; T Mn(“ﬁg, ~ 0.5
NO; T NOy
NO;y *T N|]4+
T 50
CO, + H,0— 0, + CH,0
FeOOH*T FeCO, =0
SO,  ~+ HS T 100
CO,++ CH,
H+ T H;
— €0, CH,0
- -0.5

Fenchel and Finlay. Ecology and Evolution in Anoxic Worlds. 1996
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SPECIAL PLANTS
SPECIAL ADAPTATIONS
AERENCHYMA




CARNIVOROUS PLANTS

Drosera rotundifolia

Drosera anglica



SPHAGNUM ATTRIBUTES

e \WATER STORAGE IN HYALINE CELLS

e CATION EXCHANGE ABILITY

e LOW NUTRIENT DEMANDS

e ORGANIC METABOLITES PREVENT DECAY
e NO HERBIVORY
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WETLAND TYPES

SIX BASIC TYPES :

SWAMP

MARSH

BOG

FEN

WET MEADOW
SHALLOW WATER

P.A. Keddy Wetland Ecology (2004)



SWAMP

* WETLAND DOMINATED BY TREES ROOTED IN HYDRIC
SOIL, BUT NOT IN PEAT



TREES - DIFFICULT TO GERMINATE IN WATERLOGGED
CONDITINIOS

RESULT OF SUCCESSION — AFTER HERBACEOUS PLANTS
TUSSOCKS

IN TEMPERATE ZONE — VERY OFTEN TREE IN SWAMPS
ALDER (ALNUS GLUTINOSA) OR (ALNUS INCANA)



MARSH

* WETLAND DOMINATED BY HERBACEOUS PLANTS,
USUALLY EMERGENT THROUGH WATER, ROOTED IN
HYDRIC SOIL, NOT IN PEAT

© Jan Vymazal



* REED — PHRAGMITES AUSTRALIS — TEMPERATE ZONE
* SALT MARSHES — SPARTINA SPP
* CYPERUS PAPYRUS — TROPICS



BOG

* WETLAND DOMINATED BY SPHAGNUM MOSS, SEDGES
(CAREX), ERICACEOUS SHRUBS (CALLUNA, VACCINIUM,

LEDUM) OR EVERGREEN TREES (PInUS, PICEA) ROOTED IN
DEEP PEAT
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Tomas Picek

bog, Bohemian fdrest, Czech Républic

Tomas Picek

bog, Finland




FEN

WETLAND DOMINATED BY SEDGES AND GRASSES
ROOTED IN SHALLOW PEAT

% -fen_,lBgvhemian forest, Czech Republic
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WET MEADOWS

* WETLAND DOMINATED BY HERBACEOUS PLANTS
ROOTED IN OCCASONALLY FLOODED SOILS (PERIODIC
FLOODING)

wet meadows, Trebon, Czech Republic

Tomas Picek



SHALLOW WATER

* WETLAND DOMINATED BY TRULY AQUATIC PLANTS
GROWING IN AND COVERED BY AT LEAST 25 CM OF
WATER (LITTORAL OF LAKES, RIVER BAYS)
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THREATS FOR WETLANDS

DRAINAGE

FILLING

HYDROLOGIC MODIFICATIONS
PEAT MINING

MINERAL AND WATER EXTRACTION

WATER POLLUTION (NUTRIENTS - EUTROPHICATION,
TOXIC COMPOUNDS)

CLIMATE CHANGE



WETLANDS PROTECTION

1971, RAMSAR, IRAN, 18 COUNTRIES SIGNED THE
CONVENTION

168 CONTRACTING COUNTRIES RECENTLY
NUMBER OF RAMSAR SITES IN THE WHOLE WORLD: 2189

THE TOTAL AREA OF ALL RAMSAR SITES: 208 000 000
HECTARES

HTTP://WWW.RAMSAR.ORG/



http://www.ramsar.org/

THE CONVENTION IS AN INTERGOVERNMENTAL TREATY THAT EMBODIES
THE COMMITMENTS OF ITS MEMBER COUNTRIES TO MAINTAIN THE
ECOLOGICAL CHARACTER OF THEIR WETLANDS OF INTERNATIONAL
IMPORTANCE AND TO PLAN FOR THE "WISE USE", OR SUSTAINABLE USE,
OF ALL OF THE WETLANDS IN THEIR TERRITORIES.

THE CONVENTION’S MISSION IS “THE CONSERVATION AND WISE USE OF
ALL WETLANDS THROUGH LOCAL AND NATIONAL ACTIONS AND
INTERNATIONAL COOPERATION, AS A CONTRIBUTION TOWARDS ACHIEVING
SUSTAINABLE DEVELOPMENT THROUGHOUT THE WORLD”.




