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Data fusion product of terrestrial and airborne data



Landcover change
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Objective

The Wetland classification products shall aim:

T t f k f h i i th i l t ti dTo create a common framework for harmonizing the implementation and

reporting to the Ramsar Convention

To deliver Land Use - Land Cover maps (respectively for the years 1975-76, 1990-91,  

2005-06) with high thematic accuracies (over 85 %)

To use a land standard classification scheme based on the Corine Land Cover System 

(CLC)
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Turikish test sites
1

1) Tahtali barajinda

2) Menders Delta

1

2) Menders Delta 

3) Lake Bafa

4) Mugla, Güllük Bay
2 3

4
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Workflow of theWorkflow of the 
GlobWetland LULC 

map
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Optical satellite image acquisition (Landsat MSS/TM/ETM+)

(Lake Tahtali test site)
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Optical satellite image acquisition (Landsat MSS/TM/ETM+)

(Lake Bafa test site)
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Assessment of the seasonality of the hydrological cycle

12

NDVI (RGB: Oct-Aug-Jan)



Feature space generation
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Generation of the Training and Validation set 

Using CLC for the 
defintion of general land 

cover types

Using polygons from an 
image segmentation for 

the definition of 
RAMSAR wetland types

Definition of land cover 
and RAMSAR wetland 
types based on field 

surveys 

Training (50%) and Validation (50%) datasat based on the standard Globwetland Code
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Sensitivity of mapping accuracy to different feature sets 

Random Forest 
Classification

Bands 1-5, 7 & VI‘s NIR & VI‘sRandom Forest 
Classification

Input features:
NIR & VI‘s

Kappa coef.  based on 

Input features:
Bands 1-5, 7 & VI‘s

Kappa coef.  based on 
out-of-bag samples: 
0.75

out-of-bag samples: 
0.8
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Wetland delineation: definition & constraints

coarse delineation by generating of a number of polygons that outline the wetlands
and “potential” wetland extend

basic classification of the wetland typologies (less detailed than for the 1:50,000
Land-use and land-cover maps)

- coastal WL

analysing trends in baseline wetlands inventories over the last 30 years by performing

coastal WL
- inland WL
- human-made WL

analysing trends in baseline wetlands inventories over the last 30 years by performing
some inventorying exercises over 3 points in time (respectively for the years 1975-76,
1990-91, 2005-06).
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Dry Season

Seasonal normalized differencing
Annual time series

Supervised wetland probability mapping
I /
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IR

Wet Season

Presence/ Absence
- coastal WL
- inland WL

human

Time
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Dry – Wet

- human-
made WL

Random Forest 
Regression

Dry + Wet

Normalized difference 
seasonality index 

(NDSI)

Regression

Probability
Map

Segmentation

(NDSI)
Based on:
-NIR
-NDVI
-NDWI

Rule-based 
classification
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NDSI based on NIR
(d O t 2002 t J 2002)(dry season: Oct-2002, wet season: Jan-2002)
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NDSI based on NDVI 
(d O t 2002 t J 2002)(dry season: Oct-2002, wet season: Jan-2002)
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NDSI based on SAVI
(d O t 2002 t J 2002)(dry season: Oct-2002, wet season: Jan-2002)
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Generation of wetland probability maps based on fuzzy sets  

Example: Seasonal intermitted brackish marsh
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Delineation of areas with the highest probability of wetland occurrence based on Image 
Segmentation techniques 

Probability map
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Conclusions
Ensemble classification methods (e.g. boosted CART, Random Forest) increse mapping 
accuracy compared to „traditional“ classifiers (e.g. ML and MD) and can handle a large 
number of predictor vatiables, but: high implementation effort.

Including the whole set of features leads to increased accuracies (spectral reflectances & 
VI‘s).

O ti i ti f th f d t b b i t ti CLC d i t tiOptimization of the reference database by integrating CLC and image segmentation 
results, but: very strong link to the user community and available in-situ data needed.

NDI based on dry and wet season acquisitions (VI‘s and NIR) can be used as a simple and 
robust method for basic wetland delineation.  

Wetland probability mapping in combination with segmentation techniques account for an 
most accurate delineation of different wetland typologies, but: high implementation effort in 
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and GIS…. and GIS



DESARROLLO DEL 
SISTEMA

• El sistema esta 
IMPLEMENTACION

implementado con 
software libre y abierto

• El entorno de hardware 
esta basado en un solo 
servidor UNIX:

• Solaris 10,
• 16 GB de memoria,

4 CPU Ult SPARC• 4 CPU UltraSPARC
de doble núcleo,

• 600 GB de 
almacenamiento (para 
bases de datos, 
archivos y el sistema 
operativo)



INFORMACIÓN CONTENIDA EN EL PORTAL



PORTAL DE INFORMACIÓN GEOGRÁFICA
Comisión Nacional para el Conocimiento y Uso de la Biodiversidad



Manglares 
(4)

Distribución 
potencial 

(703)( )

EspeciesEspecies 
en riesgo y 
prioritarias 

(236)

Proyectos 
(32)



• INF de Gran Visión
• CONABIO agrupado
• CONABIO modificado

• INF de Gran Visión
• CONABIO agrupado
• CONABIO modificado•Carta fisonómica –•Carta fisonómica – CONABIO modificado
• CONABIO resiliencia
CONABIO modificado

• CONABIO resilienciaestructural
•Vegetación de 
México de 
Rzedowski

estructural
•Vegetación de 
México de 
Rzedowski

1:4 000 000 1:1 000 0001:4 000 000 1:1 000 000

•INF de Gran Visión
•INF 2000 2001
•INF de Gran Visión
•INF 2000 2001

• Valle de Jaumave
• Laguna Nichupté

• Valle de Jaumave
• Laguna Nichupté

1:250 000Proyectos

•INF 2000-2001•INF 2000-2001g p
• RB Calakmul

• RB Laguna de Términos
• Los Petenes

• Sur de Campeche y Q. 
Roo

• Sierra de Huatla-Cerro 
Frío

g p
• RB Calakmul

• RB Laguna de Términos
• Los Petenes

• Sur de Campeche y Q. 
Roo

• Sierra de Huatla-Cerro 
Frío



Metadatos en Standard FGDC 



Preguntas abiertas

Que tecnología se usará:g

• Imagenes satélitales, resolución espacial, metodo de mapeo
Sistema de manejo de datosSistema de manejo de datos
• Sistema de procesamiento de datos satelitales y de fotos aerios
• procesos de correción de datos (correción atmosférica, correción 

radiometrica, correción gemometrica)
• Sistema de visualización y de analísis
• Sistema de distribución de los datos
• Anfitrion de este sistema, Conagua o outsourced?t o de este s ste a, Co agua o outsou ced
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