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Global reviews of wetland inventory, classification 
and delineation 

Initiatives/meetings over two decades have identified lessons 
d d ti d l thand recommendations under several themes:

• collect long-term data on ecological character g g

• standardise classifications & guidelines for delineation

• provide training in data collection, delineation/mapping

i d di d ll i• review gaps and co-ordinate data collection 

• develop and use expert and community networksp p y

• develop means to audit or review existing effort 



Ramsar global review of wetland inventory 
Outcomes

Few countries have comprehensive national inventory; many p y; y
(most?) lack basic information on wetland types and area

Purpose of many inventories poorly stated – classifications and 
delineation methods not clear or non-systematic

Include basic information on location/extent of wetlands and 
l i l f t b f l if i d li tiecological features  before classifying or delineating

Use core data sets along with standardized methods for 
classification and delineation … and make them accessible



Inventory, assessment & monitoring

InventoryInventory
Collect information to describe, classify

and delineate the wetland –
id b i

yy
provides a basis

for assessment and monitoring

AssessmentAssessment
Identify the value, status of 
and threats to the wetland -AssessmentAssessment and threats to the wetland  

provide a basis for monitoring

i ii i
Collect information for

t b d h thMonitoringMonitoring management based on hypotheses
derived from assessment



Integrated multiIntegrated multi--scalar wetland analysesscalar wetland analyses
C lt ti & C i ti

INVENTORY MONITORING

Consultation & Communication

ASSESSMENT

Broad-
scale

Broad-
scale

Site-
specific

Site-
specificspecific

Strategic Environmental Assess

Risk Assessment Environmental Impact 
Assessment

Modelling & Research

Vulnerability Assess Rapid Assessment



Wetland definition, classification and delineation

• Definition – general set of criteria for identifying wetlands 
f tl d d fi iti i i l dfrom non-wetland areas; many definitions covering inland, 
coastal and marine ecosystems, including swamps, marshes, 
lakes/ponds, fens/bogs, rivers, karsts, shell/coral reefs …..

• Classification – set of criteria for differentiating between 
wetland types; often hierarchical based on water regime,wetland types; often hierarchical based on water regime, 
landform, substrate, vegetation, water quality ….

D li ti t bli hi th b d f tl d f• Delineation – establishing the boundary of wetlands from 
non-wetland areas, or between wetland habitats within a 
wetland



Scale is important – global, regional, local





Classification

1. What is the purpose – describe the location, the vegetation, or 
the succession, or hydrological functioning, or land uses 
including conservation what criteria are needed?including conservation ……..what criteria are needed?

2. What is the geographic scope and scale - for a small area 
ithi i l t i i t ti l?within a single country, or region, or international?

3. What information is available to classify individual wetlands, 
or elements within a single wetland – landform, water regime, 
vegetation, water quality?

4. Is the application desk-based using limited information, or  
field-based with verification and empirical data collection?

5. How will the classification be used and by whom?



Hierarchical wetland 
typology – Ramsar ypo ogy s
Convention – Scott 
1989.

Original sketch of the 
hierarchical system  –
simple purpose of 
categorising Ramsar g g
sites.

Modified but notModified but not 
greatly changed since 
– it is in use for 
approx 1900 sites –
why change?



South African National Wetland Classification (SANBI 2009)

Primary discriminators up to Level 4 to classify hydro-geomorphic units, secondary 
discriminators at Level 5 to classify the tidal/hydrological regime, and descriptors at 
Level 6 to categorise the characteristics of wetlands classified up to Level 5.



Classification (and mapping) of habitat types

• A way of categorising wetlands: supports inventory and natural 
resources management. (Mapping improved by use of GIS and 
Earth Observation tools.))

• Classification for different purposes can be done after core data 
collected Data covers landform water regime vegetation covercollected.  Data covers landform, water regime, vegetation cover … 

River types (Saynor et al 2008) Wetland types (Lukacs & Finlayson 2008)



Caution:

• Using a wetland types derived for one purpose for another 
purpose can be dangerous. 

• Classification means different things to different people - it is 
essential to know what the classification is for before using an 
off the shelf system.   

• Need for consistency within classification and when comparing y p g
between areas or different studies – consistent scales and 
criteria for classification.

Key rule is to define your purpose, scale and criteria and apply 
them consistently. Whenever possible base on core data from 
i i i i i iinventory – efficiency and relates classification to the purpose of 
inventory. 



Core data – typically includes a combination of landform, water 
regime, water quality and vegetation cover – collected during g , q y g g
inventory and used to classify wetlands 

Ramsar core data for inventory – can be used for classification -y
data also collected on management, land use, ecosystem services.



Core data – formats 
and standard termsand standard terms 
or categories for 
classification – can be 
combined in any 
combination as 
needed 

Finlayson et al (2002)



Core data - further examples

Finlayson et al (2002)



Delineation

• Can only occur when there is a clear definition of what a wetland 
i d th f th d li ti D fi iti d t bis and the reason for the delineation.  Definition needs to be 
broken down so that each component of the definition can be used 
in a delineation process based on the attributes of the definition. p

• Lots of caveats on delineation - the scale at which it should occur 
- important to determine the minimum scale at which a wetland- important to determine the minimum scale at which a wetland 
should be delineated and beyond which it will cease to be seen as a 
wetland.

• Delineating wetland complexes and landscapes containing 
wetlands need different rules than when a wetland is clearly 
definable.  



Delineation



Steps to identify and delineate wetlandsSteps to identify and delineate wetlands

• Framework with multiple criteria provided to ensure p p
information is collected in an efficient and effective manner.  The 
more criteria covered when delineating a wetland the stronger 
the evidencethe evidence. 

• Not all steps will be needed to make a wetland determination 
and boundary delineation.

• Where good existing information is available or where an g g
obvious wetland boundary occurs in the field and can
•be readily identified on imagery, it may be possible to make a 
d t i ti d i th fi t th tdetermination during the first three steps.



Step 1 – Compile and assess 
existing information

Steps for wetland survey 
and delineation

Step 2 – Identify features for 
assessment

Step 3 – Hydrological assessmentStep 3 – Hydrological assessment

St 4 Fi ld tStep 4 – Field assessment
Step 4.1 – Preliminary field inspection
Step 4.2 – Vegetation assessment
Step 4 3 Soil assessmentStep 4 .3 – Soil assessment
Step 4.4 – Fauna assessment

Step 5 – Final identification p
and delineation

Department of Environment and Resource Management (2010)



Delineation – use of Earth Observation to determine the 
boundary of flood extent under closed forest canopiesboundary of flood extent under closed forest canopies

Rosenqvist et al (2007)



Central Amazon basin
Low water 95/96

(JERS-1 GRFM) NASDA/METI/JRC/JPL Rosenqvist et al (2007)



Central Amazon basin
High water 95/96

(JERS-1 GRFM) NASDA/METI/JRC/JPL Rosenqvist et al (2007)



Delineation (and mapping) increasingly done using Earth 
Observation data based on land cover / vegetation – key 

Lukanga Swamp Zambia

issue of representative ground truthing

Landsat TM real colour composite (3,2,1) May 2006
Lukanga Swamp, Zambia

Landsat TM real colour composite (3,2,1) May 2006
Chilwa lake, Malawi

Rebelo et al (2009)



Wetland classification and delineation 

What is the purpose/s of the wetland classification – how 
will it be used? What criteria should be included? Is itwill it be used? What criteria should be included? Is it 
hierarchical? What core data is needed, and available?  
How will it be documented? Does it correspond with 
other classifications?

What are the criteria for delineation? What scale/s willWhat are the criteria for delineation? What scale/s will 
be used? Does it account for variation in flooding? How 
will the lines be identified and drawn? How will the data 
be managed, and made accessible? 

What wetland types are not included in the classificationWhat wetland types are not included in the classification 
and delineation?
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