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Water Exploration: 
Remote Sensing Approaches 

EXERCISE 3: TERRAIN AND HYDROLOGICAL ANALYSIS 

Either print the PDF or view it in Adobe Acrobat Reader with the width of the display window 
reduced so that you can view the text with least interference with TNTmips windows.   

Exercise 3 should take between 6 to 8 hours for someone who has completed Exercises 1 and 2 

Important tip: You should never expect to appreciate all the geological and hydrogeological 
clues provided by any kind of image at first viewing: examine and interpret the data over 
several ‘sittings’ to become thoroughly familiar with every aspect of the terrain and its spectral 
features. 

This exercise introduces you to various tools in TNTmips that form the basis for visualising 
topographic features, analysing terrain and drainage systems.  

E3.1 Viewing ASTER NIR stereo bands  

 

Figure E3.1 Acquisition of ASTER stereo data  

As well as deploying sensors to detect radiance in 14 separate wave bands (9 in the VNIR and 
SWIR, and 5 in the TIR) from a scene vertically beneath its orbit, the ASTER instrument also 
captures stereoscopic image data.  About 46 seconds after ASTER acquires its 14 bands of data 
a separate sensor ‘looks’ back along the flight path at an angle of 27.6° from vertical towards 
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the same area and captures a single band (3B) with the same NIR wavelength range as band 3. 
This oblique, backward-looking image incorporates parallax according to the elevation of the 
land surface, so that together with band 3 it forms a stereo pair (Figure E3.1). Focussing the left 
eye on the oblique image and the right on the vertically downward one produces 3-D view of the 
surface. It is also possible to compute surface elevations in the scene from the stereo pair.  

Stereo vision is produced when the images are oriented so that the orbital path runs horizontally 
across the field of view (as in conventional overlapping aerial photographs), with west towards 
the top of the view in the case of ASTER images. This is most easily achieved using an anaglyph 
in which band 3B controls the red component and band 3 controls both green and blue (i.e. 
shades of cyan). When viewed with a red filter for the left eye and a cyan filter for the right eye, 
information in cyan from band 3 becomes invisible to the left eye and information in red from 
band 3B does not pass through the cyan filter to the right eye. Our visual system analyses the 
combined signals from both eyes as if our eyes were separated by about 300 km to give highly 
enhanced stereo vision. 

Clear any displayed images from the View window and then add an RGB image from Rawlins 
WYO/Wyo_ASTER_Refl.rvc using band3B for red and band3 for both green and blue. Make 
sure that all the components have a normalised contrast stretch. The image will have red and 
cyan ‘fringes’. Viewing it through the red-cyan anaglyph spectacles at this stage will not give a 
3-D illusion because the image is oriented with north at the top: it must have the orbit path 
running approximately horizontally (ASTER orbits from NNE to SSW. To achieve this, click on 

the Display Settings icon  in the Display Manager window (Figure E3.2). 

 
Figure E3.2 Settings for correct orientation of stereo anaglyphs of ASTER data 

Change Auto-Match to None and Orientation to West at Top and click OK. The red-cyan 
spectacles now give a convincing 3-D simulation of the topography in the Rawlins Wyoming test 
area. This orientation does not have the orbital path exactly horizontal – ASTER orbits from 
roughly NNE to SSW, its trajectory varying with latitude – but a west-at-top orientation works 
almost as well as one with the exact orientation. In the Rawlins area it is possible to visualise 
the dip angle of strata, bearing in mind that there is some vertical exaggeration that increases 
the apparent angle. The main structural features – folds and an unconformity – were brought 
out in Chapter 3 (Section 3.3.1, Figure 3.17) and Chapter 4 (Section 4.1.2, Figure 4.5).  

The main disadvantage of creating a stereo anaglyph using ASTER bands 3B and 3N, other than 
it having an unfamiliar geographic orientation, is that the other bands and RGB displays cannot 
be viewed in 3-D. The method using topographic elevation data (DEMs) introduced in Exercise 
1, Section E1.5 and expanded in Section E3.2.2 retains standard north-at-top orientation and 
can be applied to any band, any RGB combination and to vector objectss. The stereo anaglyphs 

https://h2oexplore.files.wordpress.com/2016/06/f3_17.jpg
https://h2oexplore.files.wordpress.com/2016/06/f4_5.jpg
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used in Chapter 4 are for areas far larger than allowed by TNTmips Free, and were produced 
using an earlier version of the. Section E3.2 reviews several options for using elevation data in 
visualizing topographic relief. 

E3.2 Simulating topographic relief using elevation data 

Another useful simulation of relief is based on digital elevation data alone, using an 
enhancement method commonly known as or hill shading (see Chapter 4, Section 4.3). This 
relief simulation omits all the tonal and textural variation due to geology, vegetation, land use 
and artificial features (roads, fences, buildings etc) that are inherent in images. 

E3.2.1 Hill shading of elevation data 

   Restore Display Settings/Auto-Match to First Layer. 
 Remove all the layers in the View window (right click name, select Remove Layer). 
 Select Terrain with the Add Layer tool in the View window, choosing to display srtm 

from Wyo_DEM.rvc. When the DEM is displayed as a terrain image the default is a 
colour-coded image of elevation, which appears bland and lacking in depth. Simulated 
oblique illumination adds the illusion of depth and reveals many features of the terrain. 

 Click the icon for srtm to open Surface Layer Controls and then the Render tab 
(Figure E3.3). 

 Click the Relief Shading button 

 

Figure E3.3 Shading settings 

 The Azimuth (Sun direction) and Elevation (solar illumination angle) parameters in 
Figure E3.3 that control Relief Shading may be set numerically using the boxes or by 
dragging the azimuth line and the elevation spot in the compass plot. Vertical 
exaggeration (Z scaling) can also be set, but only manually. If the Relief Shading 
parameters are not set to the values shown in Figure E3.3, change them to those values. 
Now press Apply. 

Relief in the Rawlins test area shows up well and reveals some elements of the area’s structural 
geology. There are two means of enhancing a relief-shaded image. Increasing the Z scaling to 2 
sharpens it considerably. Decreasing the Elevation also increases contrast by lengthening and 
deepening the shadowing. However, drainage patterns do not show up as well as on the ASTER 
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stereo anaglyph.  

If you change the Azimuth you will notice that features trending at right angles to the 
illumination direction are selectively enhanced. Once the azimuth line enters the southern half of 
the compass circle you may notice a strange effect. Valleys may appear to be ridges and 
positive relief can appear to be basins. Visualisation of relief from shading is based on the 
human visual system’s innate tendency to assume that illumination is from above. This 
phenomenon has long been exploited by cartographers who sometimes simulate illumination 
from the top-left corner (315° in normal geographic orientation) on shaded-relief maps.  

Selecting the Color Elevation button and pressing Apply returns you to the colour-coded image 
using the Earth Tones palette, which looks like the height colour scheme in an atlas. This can be 
changed by clicking the Palette button (with 3 dots) and selecting any of the many options. 
Note: the best results are Earth Tones and one of the grey-scale palettes. Selecting the Both 
button produces a hill-shaded version of the colour coded map. 

E3.2.2 Using elevation data to produce stereo anaglyphs  

Reset the Render tab parameters to how they are in Figure E3.3 and press Apply, then follow 
these steps: 

 Close the Surface Layer Controls window. 
 In the View window select Options/Stereo Settings, which has several parameters 

(Figure E3.4; details are in TNTmips’ TechGuide 80StereoSettings.pdf). The numeric 
panes can be left as they are. The Shifted View menu allows you to make an 
adjustment for your dominant eye – for most people this is the right eye. 

 

Figure E3.4 Stereo settings 

 Click Device Setting then set Stereo Mode to Anaglyph and Anaglyph colours to 
Red-Cyan, then OK and OK again in the Stereo Settings window. 

 Click the Stereo icon  in the View window’s icon bar. You will see the display of the 
terrain image shift to an anaglyph that you can view with the red-cyan spectacles 

TNTmips provides a useful display option where a DEM displayed in Terrain mode is combined 
with single-band or RGB images to render them as a stereo anaglyph without the need to rotate 
the view of a stereopair combined in an anaglyph so that the orbit or flight path runs roughly 
horizontally. Follow these steps: 

 Using the Add Layer icon select Raster/Single and add band3 from 
Wyo_ASTER_Refl.rvc. The anaglyph is displayed immediately. It has the same quality 
as that you examined in Section E3.1 using the band3B-band3 stereo pair.  

 The anaglyph displays more extreme exaggeration of the relief than the stereopair. You 
can reduce the effect, if you wish, by decreasing the Relative depth scale in 
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Options/Stereo Settings. In areas of subdued relief increasing the exaggeration may 
reveal subtle features. 

 Add the Geology raster from Wyo_Geology.rvc. it does show relief but the effect can 
be improved a great deal by incorporating image data. Click on the icon for Geology to 
bring up Raster Layer Controls and chose the Options tab. Enter 50 in the 
Transparency box, then click Apply. The resulting anaglyph of the ASTER band with the 
map draped over it is a good guide to other members of the stratigraphic sequence that 
could be mapped at this scale.  

Now close the Display Group by selecting Display/Close in the Display Manager. 

E3.3 Terrain properties 

A number of measures that are useful in assessing terrain may be derived from digital elevation 
data. The most obviously useful is the local Slope, expressed in degrees (0 to 90°) or as a 
percentage (100 x tangent of slope angle); e.g. 100% is the same as 45°. Slope is important 
for judging the run-off speed of surface water and the risk from mass movement such as soil 
erosion and landslides.  

The direction that the surface faces, irrespective of slope, is known as its Aspect, which is 
conventionally expressed as a compass direction in degrees from 0-360, increasing clockwise 
from zero at north with flat areas signified by -1. Slope aspect together with slope angle 
controls solar heating throughout the day, which in turn affects local rates of evaporation from 
the surface.  

Curvature of the surface can be measured in two ways: in profile and in plan. Profile 
curvature (the rate of change of slope) expresses the degrees of convexity (positive values) 
and concavity (negative): positively or negatively high curvature marks a sharp slope change 
associated with a ridge or a valley respectively, whereas low profile curvature marks gentle 
changes in slope. Plan curvature is a measure of the curvature of topographic contours, 
positive for a convex-outward spurs and negative for a concave-outwards draw (depression or 
valley between two ridges), values expressing the sharpness of the feature: concavities tend to 
cause downhill water flows to converge whereas convexities result in diverging downhill flow. 

Using measures of terrain other than slope requires considerable thought, so here you will only 
learn how to generate and display slope, aspect and profile- and plan curvature.  

Select Terrain/Topographic Properties from the main TNTmips menu bar (Figure E3.5). 
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Figure E3.5 Settings window for Topographic Properties 

Use the Raster button to add srtm3 (90 m resolution) from Ras 
Dashen/RasDashen_DEM.rvc. This covers a 90 x 90 km area east of Ethiopia’s highest 
mountain, in the drainage basin of the Tekesse River. Use the Output raster information 
shown in Figure E3.5. Crosses signify a chosen output raster type (you can deselect output 
rasters by clicking on the appropriate buttons). Change the Sun Elevation and Direction 
parameters to those shown in Figure E3.5. (Ignore the Sun Angle Calculator pane, which is for 
special purposes that are unnecessary here). 

Click Run. In the Select output raster window make the folder Ras Dashen the destination 
and create a new file named RasDashen_Terrain.rvc. Object names have already been 
selected as defaults for each raster type, but not yet assigned, so click on Auto-Name and then 
OK. 

Once the processes are complete, the SHADING raster type is automatically loaded into a new 
View window with a linear contrast stretch. (Make sure to turn off the small Status window – it 
may be hidden: while it remains open the rest of TNTmips is disabled.) You may wish to resize 
the window and its panes (Section E1.1). Add all the other raster types. By switching the raster 
objects on and off using their tick buttons you will find each object may need some adjustment. 

SLOPE has a minimum of 0 and a maximum of 73° signifying that there are some extremely 
steep slopes in the area, including cliffs (do not change the contrast stretch). The greytone 
image of SLOPE has contour-like patterns of bright fringes, signifying that some of the terrain is 
stepped. Select Edit Colors for SLOPE and choose the palette Rainbow1 then click the 
Refresh  icon. You will see that there are green, yellow and red fringes in the west of the 
area(dominated by the eastern flank of Ras Dashen), which the DataTip shows to have slopes 
from 40 to 80°. There are also numerous cyan to green fringes (20-40°). Dark blue covers from 
5-20° while the magenta areas are from 0 to 5°. Switching between SLOPE and SHADING helps 
show how the fringes parallel the complex outlines of ridges. The steepest slopes occur in a 
fringe below the upper slopes of Ras Dashen in the west. The  
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E3.3.1 Relating terrain properties to geology 

Add the lithologically discriminating ASTER 631 RGB image (in RasDashen _ASTER.rvc) to the 
Group (normalize contrast), above SLOPE. Click on its name to make it the Active Layer and 

then click the Zoom to Active Layer icon  you will see that there are three distinct 
formations in the area of ASTER data: a lower structurally complex one (Neoproterozoic 
basement); one showing in orange (Permian sandstones) above an unconformity; a higher dark 
grey basalt with underlying clay (cyan). In that part of the area the unconformity and the base 
of the basalts are associated with fringes at high slope angles – they are resistant units. A few 
resistant lithologies in the basement also have steep fringes and the main drainages are clearly 
following steep-sided valleys incised into a relic peneplane below the unconformity. Note how 
large parts of the complex basement show low (magenta) slopes: they are relics of the 
exhumed unconformity (an etchplain) 

ASPECT is best understood when the values are displayed in colour – in Edit Colors use the 
Rainbow2 palette (found using Palette/More Palettes) the DataTip will show the compass 
bearing that corresponds each colour. North facing slopes are in black ranging through NE (cell 
32 dark blue) to east (cell 64 light blue) then pale blue (SE 96) pale blue-green (south 128), 
green (SW 160), yellow-green (west 192), orange (NW 224) then red (just west of north 255). 
No geological patterns show up clearly, but the NW to NE facing slopes that receive least solar 
heating and evaporative loss of water are clear. 

Profile is best displayed with a normalised contrast stretch as its histogram peaks at 0.0 so that 
–ve and +ve values are symmetrical about that value in the stretched histogram (cell 128 in the 
colour palette). Using the Rainbow Steps (16-level) palette the cells indicating the lowest 
profile curvatures (96 to 159) are in pastel greenish shades, whereas the most negative or 
concave (cells to 95) and most positive or convex (160 to 255) are stronger colours. A 
distinction between ‘smooth’ and ‘sharp’ topography is thus quite clear using Zoom to Active 
Layer for PROFILE: the relic etchplain on the basement shows up, but so too do the higher 
slopes of the Ras Dashen volcano. 

The first impression of Plan when displayed with a normalised stretch, either with a greyscale 
palette or any of the rainbow options is that it looks like a drainage network. However a closer 
look reveals that the largest drainages do not show up, although minor drainages and 
intervening ridges do, as lines with low and high values. Overall, a complex area looks simply 
random, so Plan curvature seems to be of limited use for geology and hydrology using a 90 m 
resolution DEM. 

Close all the TNTmips windows apart from the main menu bar before moving on to Section E3.4. 

E3.4 Extracting hydrology and watershed geomorphology 

The theory behind extracting drainage systems is outlined in Chapter 6, Section 6.1 and is 
based on the accumulation of hypothetical rainwater drops as they flow from cell to cell in a 
digital elevation model, starting at the locally highest cells (Figure 6.4). In a rectangular array of 
cells, flow is possible in 8 directions from each cell to its adjoining cells. The outflow direction 
from a cell is defined by the locally largest decrease in elevation from it to the surrounding cells, 
i.e. the steepest local slope. The flow accumulated by each cell is the number of drops that 
enter it from surrounding cells plus the one drop that has fallen on that cell. Once the flow 
accumulation in a cell exceeds a chosen threshold (the Inlet) the cell is identified as part of a 
channel or Flowpath. All cells with less than the threshold are set as interfluves, while those 
with a flow accumulation of 1 are on ridges (divides) that define the local watersheds. 
Another parameter (Basin) is set to define larger basins. 

Start by choosing the Terrain/Watershed process from the main menu bar. This opens the 
Watershed Analysis dialogue window (Figure E3.6) and a View window to show temporary 
results that you may wish to enlarge. Note: sometimes the View window opens and hides the 
Watershed Analysis window – right click on the View window title bar to remedy this and move 
the Watershed Analysis window to a position where it will not be completely hidden when you 

https://h2oexplore.files.wordpress.com/2016/06/fig6_4.gif
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use the View window. 

Tip: Click the Help icon (yellow query) for Watershed Analysis if you wish to see more 
information on Watershed Analysis, particularly the significance of the various Settings. It also 
includes links to various Technical Guides, Summaries or Tutorials – you need to have installed 
the TNT documentation from the installer file for this to function (see Installing Resources). 

 

Figure E3.6 Settings window for Watershed Analysis, General tab 

Watershed Analysis uses a DEM but first it needs to screen and correct it for areas termed 
Depressions from which flowing water has no outlet. The General tab in the Watershed 
Analysis window assumes by default that depressions are to be filled (Fill Depressions button 
checked) and that flowpaths and basins are to be computed. (Ignore the other options in this 
tab for now.) 

Open srtm3 from RasDashen_DEM.rvc then click the Run  icon in the In the Watershed 
Analysis window, which removes depressions to create a temporary ELEVATION raster in 
memory. From this are derived several temporary raster and vector objects (also stored in 
memory) that are shown in the left panel of the View window together with a raster thumbnail 
or a vector style. Of these only the input raster (srtm3) and two vectors (STDFLOWPATH – 
cyan lines, and STDBASIN – yellow polygons) are turned on. The two vector objects form an 
intricate pattern that almost obscures the elevation image, but you will revise those vectors 
shortly. STDBASIN outlines sub-watersheds associated with specific streams and their 
tributaries. 

Turn off STDBASIN when you will see that STDFLOWPATH shows a convincing but very detailed 
stream pattern. Likewise, turning off STDFLOWPATH and viewing only STDBASIN reveals a 
complex pattern of minor ridges and closures at stream confluences. 

Turn off all layers then turn on the following rasters from the bottom of the list: EXTREMA, 
FLOWDIRS, FLOWACCUM and WATERSHED (the WATERSHED2 vector shows the same 
features) to view the information that each  contains.  

Note that EXTREMA shows areas that are flat together with local topographic maxima and 
minima, which are not important. FLOWDIRS shows the 8 possible directions in which water 
may flow from each cell, which you will rarely need to consider.  

https://h2oexplore.wordpress.com/install-resources/
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FLOWACCUM is displayed as a greylevel image that looks very similar to STDFLOWPATH – flow 
paths are derived from flow accumulation. Its default contrast stretch is Logarithmic which 
selectively stretches the contrast for low values of flow accumulation) which shows the drainage 
pattern well, the brighter the area the greater the amount of water flowing through each cell. If 
you use Edit Colours and select the Rainbow 2 palette most of the likely stream courses show 
in blue then cyan to greens, with interfluves in black to dark blue. More important drainages 
with high flow accumulation are in yellows, oranges and reds. This picks out the major 
tributaries of the Tekesse river.  

WATERSHED, in the case of this area, shows most of the area occupied with one major 
watershed – this is part of the Tekesse river that becomes a major tributary of the Nile in the 
Sudan to the NW. Several lesser watersheds occur around the area margins. This uninformative 
result is caused by headwaters of the Tekesse being outside the area in almost all directions. 
So, in this case, you can ignore and the vector object WATERSHED 2, which shows the same 
structure. 

Turn on the two most important products of Watershed Analysis, the vectors STDFLOWPATH 
and STDBASIN. Clearly, this first run using default parameters produces far too much detail for 
this rugged area. To reduce the detail select the Flowpath and Basin tab (Figure E3.7). The 
Thresholds are set in units of square metres by default: change this to cells. 

 

Figure E3.7 Settings window for Watershed Analysis, Flowpath and Basin tab 

Threshold parameters Inlet and Basin are most important. Inlet refers to the number of cells 
situated above a particular cell that contribute water to it – the flow accumulation. Increasing 
the Inlet threshold changes the definition of whether or not a cell is marked as a flowpath to a 
higher flow accumulation value, thereby starting all streams further from local ridge lines. 
Increasing the Basin parameter increases the lower limit on the calculation of what constitutes a 
sub-catchment basin within a larger basin, in this case the Tekesse basin. Later you will discover 
how to find the system of catchments upstream of a selected point on a drainage, such as a 
potential dam site. 

Change Inlet to a value of 64 and Basin to 10 000 then Run again (select No when asked ‘Save 
current process results?). Note the reduction in complexity of the flowpaths and the much larger 
sub-catchment basins, so that both are easier to understand. Some experimentation is needed 
to get results appropriate to a particular task or terrain. 
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The General tab (Figure E3.6) can enable other terrain and hydrological properties to be 
calculated as raster or vector objects by depressing the relevant buttons: 

 Ridges produces a vector object (STDRIDGE) consisting of lines that follow topographic 
divides, all of which follow polygon boundaries in STDBASIN except where slopes are 
uniform or flat; 

 Specific Catchment Area derives a raster object (CATCHMENT) in which the value of 
each pixel is the upslope area contributing to flow (default in m2), which is useful in 
modelling hillslope runoff and soil erosion. CATCHMENT is derived from FLOWACCUM and 
FLOWDIRS; 

 Slope produces a raster object (SLOPE) in degrees – the same as in Section E3.3; 
 Length-Slope results in a raster object (LENGTHSLOPE) that is a factor used in an 

algorithm to approximate erosion by overland flow: the Revised Universal Soil Loss 
Equation (RUSLE); 

 Compound Topographic Index derives a raster object (TOPOINDEX) as the natural 
logarithm of (FLOWACCUM/ tangent SLOPE). This a means of estimating possible soil 
wetness where slopes are low and water flow is high, thereby encouraging infiltration 
(dependent on surface permeability of course). TOPOINDEX is therefore useful in 
outlining potential groundwater recharge sites; 

 Flow Distance may be used to produce two rasters: MAXIMUM_UP_FLOW, the 
longest distance from a cell to an upstream watershed boundary, which is useful in 
modelling erosion rates and sediment transport to the cell; DOWN_FLOW, the distance 
downstream to from a cell to the outlet of the watershed in which it lies, which helps 
assess downstream dispersal of sediment and any pollutants. 

You can experiment with these if you wish, but that is best left until you have plenty of free 
time, as the potential for confusion can be high – they are best created and looked one at a 
time!  More details are in Technical Guide 80geoHydro.pdf, most easily accessed through 
Watershed Analysis Help (select the Geomorphic/Hydrologic Characteristics of Terrain link) 
along with many other helpful tips. 
Tip: Each time you modify parameters or change the selection of outputs, you will be asked if 
you want to save results or not. Clearly if you do this every time you experiment you will add to 
an increasingly confusing list of objects with the same set of names except for a number added 
to each that shows the order in which you produced them. It is better to keep notes for each 
experimental run covering what parameters you have used and which produced the most useful 

results. When you decide on the best set you should click the Save Results  icon . In the 
Select objects for output window that opens, first create a new file name 
RasDashen_hydrology.rvc and note the values for Inlet and Basin that were used in the 
analysis. Decide which of the computed objects you wish to save, clicking on their entry in the 
‘name’ column  

E3.4.1 Analysing a specific basin 

A different approach from those that automatically create topographic and hydrological 
properties from DEMs and various parameters is to define a watershed or catchment upstream 
of a specific point, such as a potential dam site or an artificial recharge point for an aquifer. 

Retaining srtm3 as Input, run the process just for flowpaths and basins (in General tab). Turn 
off all the layers in the View window except for FLOWACCUM, then open the Flowpath and Basin 
tab and choose Manual from the Seed Points menu at the bottom left. FLOWACCUM is a good 
guide to flowpaths of different orders, especially if you use Edit Colors to display it with the 
Rainbow 2 palette. Use the Zoom In tool to enlarge a portion in the middle of the image 

Click on the Seed Point tool icon – a small red box at the right end of the Watershed Analysis 
View toolbar. This opens a small Graphic Tool Controls window: drag the window to a position 
where it cannot hide and open the Manual tab. Zoom in to part of the main Tekesse river (red 
flow accumulation), then position the cursor accurately over a red pixel on the Tekesse flow 
path and click: a red cross marks the position of a seed point and it is recorded in the Graphic 
Tool Controls/Manual window. (If you make a mistake, you can delete a seed point by 
clicking the red X in the table.) Now create a seed point on one of the main tributaries (orange) 

http://www.iwr.msu.edu/rusle/
http://www.iwr.msu.edu/rusle/
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further north. Right click anywhere in the main View window, and answer No when you are 
asked ‘Save current process results’.  

The Watershed process now finds upstream catchments and downstream flow paths for both 
points, which are displayed in yellow and cyan respectively, and listed at the top of the Layers 
list (USDBASIN and USDFLOWPATH). Turn on either ELEVATION as background so the vector 
lines and polygons show up. If only very small yellow polygons or short blue lines appear you 
didn’t select seed points exactly on major flowpaths. In that case use the red X in the Graphic 
Tool Controls window to delete seed points and then select two better ones. 

Note: In 2001 the Government of Ethiopia decided to construct a hydropower dam on the 
Tekesse at about 13.35N 38.74E. Use those coordinates to find the site using Google Earth. 

You could use topographic and hydrological derivatives from srtm3 together with the ASTER 
data (RasDashen_ASTER.rvc and RasDashen_TIR.rvc) that cover a more limited area to 
think about various issues that may have arisen in designing the dam and that may arise now 
that it is complete. 

E3.5 Follow-up activities 

To practice what you have learned in this Exercise you could repeat it using other areas in the 
C:\Data folder 

 


	E3.1 Viewing ASTER NIR stereo bands 
	E3.2 Simulating topographic relief using elevation data
	E3.2.1 Hill shading of elevation data
	E3.2.2 Using elevation data to produce stereo anaglyphs 

	E3.3 Terrain properties
	E3.3.1 Relating terrain properties to geology

	E3.4 Extracting hydrology and watershed geomorphology
	E3.4.1 Analysing a specific basin

	E3.5 Follow-up activities

