
Background:
Wetlands:

 Wetland is a geographic area with characteristics of both dry land and bodies of water. Wetlands typically occur in low-lying areas that receive fresh water at the edges of lakes, ponds, streams, and rivers, or salt water from tides in coastal areas protected from waves. In wetlands, the surface of the water, called the water table, is usually at, above, or just below the land surface for enough time to restrict the growth of plants to those that are adapted to wet conditions and promote the development of soils characteristic of a wet environment.
Wetlands are the most important ecosystems on the Earth. They stabilize water supplies, clean polluted water, provide wild life habitat, preserve many of the fossil fuels on which we now depend and make a another things that are very important. Wetlands have disappeared at alarming rates for this reason wetlands protection and preservation is the norm on many different parts of the world. Prior to the mid 1970’s the drainage and destruction of wetlands were accepted practices in the US.        
Principal causes of wetlands loss:

a. Urban  development

b. Agricultural activities
c. Mining
d. Natural threats
e. Wetland Degradation
Consequences of wetlands loss:

a. Flooding 

b. Loss of wildlife habitat
c. Declining water quality
Some examples of the consequences or problem that came with the wetland loss are: China’s Yangtze River 1998 flood, the “Great Flood” of 1993 in the upper Mississippi river Bansin and maybe in the future New Orleans tragedy.


Wetland science and wetland ecology are the names for the specialized studies of wetlands. These studies began to appear just in the last two decades of the 20th century and thanks to these studies we can know the importance of wetlands in our world. Wetlands cover an area of 7 to 9 km2 or about 4 to 6 percent of the land surface of the Earth. Almost the 56 percent of this estimated total of wetlands are is found in tropical and subtropical regions. 
Terrain modeling

Is the study of ground-surface relief and pattern by numerical methods.  


This discipline is known variously as geomorphometry, terrain analysis, and quantitative geomorphology. It continues to grow through myriad applications to hydrology, geohazards mapping, tectonics, sea-floor and planetary exploration, and other fields. The classic geography was revolutionized late in the 20th Century by the computer manipulation of spatial arrays of terrain heights, or digital elevation models (DEMs), which can quantify and portray ground-surface form over large areas.


Morphometric procedures are implemented routinely by commercial geographic information systems (GIS) as well as specialized software. The use of DEMs in science and technology continues to accelerate and diversify



We can elaborate topographic data, putative new parameters, tectonic geomorphology/neo-orometry, biogeography, ice-cap morphometry, results from the Mars Global DEM, landslide-hazard mapping, terrain modeling as physics, Hack's law, and broad-scale computer visualization using different tools for terrain modeling.


The beginning of this methodology was concerned with the use of cross-sectional data to define the terrain. The first term that came with this study was digital terrain modeling “DTM” since then several other terms appear like digital elevation model “DEM”, digital height models “DHM”, digital ground model “DGM”, and digital terrain elevation data “DTED”. We can use a terrain modeling program for planning or resource management, remote sensing and mapping and for military applications.

Table 1

Ranking Descriptors of Surface Quantification

(as keywords on the World Wide Web)

	*Index of Hits
	*Search Word(s)


	100

	Surface Modeling**


	72

	Surface Topography


	57

	Morphometry


	53

	Terrain Modeling**


	40

	Terrain Analysis


	24

	Surface Rendering


	18

	Digital Terrain Modeling**


	14

	Terrain Rendering


	11

	Topographic(al) Analysis**


	6

	Surface Metrology


	3.5

	Geomorphometry


	2.4

	Digital Elevation Modeling**


	2.3

	Digital Terrain Analysis


	1.6

	Quantitative Geomorphology


	1.2

	Landform Modeling**



 *using the exact-phrase option in the Google search engine, 23 September

2002; Index for each term is number of hits / number of hits (28,100) on

'surface modeling' 100

**includes the British spellings '... Modelling' and 'Topographical ...'

(This table was took out from A Bibliography of Terrain Modeling (Geomorphometry), the Quantitative Representation of Topography —Supplement 4.0)
To create or use a “DTM” we need to follow 5 different procedures or task:

a. generation

b. manipulation

c. interpretation 

d. visualization

e. application

Just to create these digital models we need to namely the measurement and digitization of the original terrain observations. The visualization can take two forms:

a. Interactive visualization for exploring the model, calibrating and refining its premise.

b. Static visualization for basic communication of the results.

A “DTM” model should make accurately representation of the surface, suitable efficient data collection, minimize data storage requirements, maximize data handling efficiency and be suitable for surface analysis. There are many different methods to represent surfaces in a digital way like using contour lines, grids (lattice or elevation matrix) or using triangulated irregular networks.     


We can obtain the data for “DTM’s” using a direct geo-referencing system, photogrametric data capture analog or digital, air bone light detection and ranging “LIDAR”, terrestrial laser scanning systems, radar based systems and “IFSAR” system that combines “SAR” equipment with an inter former, with this method is to easy to calculate or obtain the target height h. 

Sin(өf - өb) = ∂/B            

∂ = [ Ф/2π + n ] ג
h = H – rs cos(өf)

Where:

B- Baseline                                                             

∂- path difference between the tow received wave forms.
өb- baseline angle
өf- airplane angle

H- Height of the airplane

h- Height of the terrain

The process of estimating the value of attributes at some sites from measurements made at surrounding point location which are sample points or reference points. For this reason we can use the interpolation process. This procedure is good because the sample surface has different level of resolution or orientation from that required, sample elevation need to be changed from one format to another one and we can convert point data surface representation which can be used with other surfaces or data source for analysis and modeling. For use the interpolation in a “DTM” we need to compute the elevation (Z) at distinct points, compute the elevation (Z) at a rectangular grid from irregular sampled points (so-called griding), compute (X,Y) points along contours and the densification of grids.


Where Z(X,Y) is the measured elevation at the reference points (a0, a1, a2, …) and e is the corresponding residual value we can use the next formula.

Z(X,Y) = a0 + a1X + a2Y + … + e


For general form of a trend we can use this polynomial expansion:
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R  = SSR                               percentage of goodness of fit of the trend 

        SST



We can also use linear algebra for linear interpolation.


Kriging is a geostatistical interpolation technique. This technique give an estimate of the elevation at the interpolation points the main difference between KRIGING and the other interpolation methods is that the weights are determined according to the distance between the interpolation and the reference points as well of the stochastic properties of the surface.


Terminology used in KRIGING:

a. Observation vector (y) - represent the sampled elevations at the          reference points.

b. Unknown vector (x) - used to represent the sought elevations at the interpolation points.

c.  Design matrix (A) - linear mathematical relationship between the observation and unknown vectors.

d.  Error vector (e) - random noise contaminating the observation vector.

e. Expectation (E) - denote the mean of the quality in question.

f. Dispersion matrix (D) - describes the quality of it’s individual components.

          T

[D{Yn*1}]n*m = E{(Y – E{Y})n*1 (Y – E{Y}n*1)}
g. Covariance matrix (C) - describmes the covariance between elements of the two vectors.   

    T
[C{Xm*1,Yn*1}]m*n = E{(X – E{X})m*1 (Y- E{Y})n*1} 


The acquisition of elevation data from overlapping imagery has become one of the most economic sources for DTM’s generation. Mapping and engineering applications of terrain data involve some type of spatial analysis and data manipulation. 


Accurate hydrological modeling requires the representation of a river network. River networks are idealized as dendritic systems that look like trees with a single flow line. The most useful method to represent or to make river networks is the stream order method. For create this networks on a DTM we can use the Hutchinson method. To make watershed delineation we need to know where and how the water is flowing naturally. The flow direction is used to determine the watershed boundaries and the flow accumulation in each cell. We can take in consideration four possible directions of flow up, down, right, left or eight possible directions of flow.


Flow accumulation in a gird cell results from upstream areas draining into downstream regions. The watershed is defined by its outlet for this reason we can’t delineated a watershed before we specify the location of the outlet. We an also create wetness index that have the ability to indicate areas of possible saturation after a rain event.   

