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Hydrological
Analysis

Methodology

General Analysis
Breg and Brigach

Detailed Analysis
Linach Creek

=

s Interpolation of rainfall data
s Stream network extraction
s \Watershed delineation

s Surface run-off calculation

Watershed delineation
s Flow Velocity Map
s Flow Length / Time

Dam Analyses
s \/olume calculation
s Viewshed Analysis




Breg and Brigach

Coarse, simplified hydrological modelling of
greater region (40 x 55 km?)

« |nterpolation of the rainfall data

- IDW, Nearest Neighbour and Kriging
= Stream network extraction

- ‘Burn-in’ approach
=« Watershed delineation

s« Surface run-off calculation



Interpolation of Rainfall

i 5vSIG OADE 2010Linad] 2 vSIG DADE 201
Fde Woew Layer Table Yool Window Help Fe View Layer Tsble Tools Window Help
DoH & Wi, B DaaHis« B gL=ag r1%00 8 Q46" 8 ¢ R DOH & we B DaaEie«a Fa g=ag kr1%0« 8 G4 8 + EIf
- uf -

Linach

@ 7 mewestind -
2.0 10 7678
706,78 1 711,56
7LLSE o 132,08
L2196 tn 19220
15220
i [ B ovnm
¥ B eest
¥ Runfal shp{nterpoisted)
B Fonfal sho

& Ranfal. sho(nterpolaied)
B rntal shp

Rurf, 8f

&5 inachDTMIng. of &1 nachDTMEnL bf

25 inachDT.af InschDTM, 8¢

&7 WachDanDiTM, 6f InachDamOTM.oF

4 151G OADE 2010Linachavp
Ede Www Laver Table Took Window Help
DEH & Wi eauiS«a 8 0L=88 k

Precipitaton. bf -
“ Yiew : Linach

~

% Pragapitation.tif -

Nearest
Neighbour

160682 1o 1909.25
1509.2%
; B teenAOlLsbo
1 prece.uf

romatershed; slope sirepness
¥ rowatershed: length.slope.

+ IDW e

7 r.wanershed: stream

t.watershed: drarage

% Nearest Neighbour e

*

2 Spatial Autocorrelation

2 Kriging




‘Burn-in’
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Watershed Delineation
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Surface Runoff

« [nfiltration and evapo - transpiration are
homogenous

= 75% of annual rainfall participates in the runoff

: 2 Raster Calculator
* Invariable annual average temperature

: , , s Basic Statistics
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T
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Hydrological
Analysis

Linach Creek

General Analysis
Breg and Brigach

-

s Interpolation of rainfall data
s Stream network extraction
s \Watershed delineation

s Surface run-off calculation

Detailed Analysis
Linach Creek

Watershed delineation
s Flow Velocity Map
s Flow Length / Time

Dam Analyses
s \/olume calculation
s Viewshed Analysis




DEM Creation

Rasterize contour lines| ...
Random Bernoulli of
(0 and 1)

Product of the two rasters to get random
distribution of point information

Remove NODATA values
Interpolation using IDW with 5m interval /

2 Rasterize Layer
+ Random Bernoulli

+ Raster Product (*)



Watershed Delineation
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Watershed Tool Merged watershed
2 Raster to Vector with channel network

2 GeoProcessing Toolbox

2 Dissolve
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Flow Time Map & Time-area

Diagram
= Time Map created using DEM and Channel Network
» Reclassification flow time map into constant time
intervals
» Derive area for each time interval

s Time-area diagram calculation  : N
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Volume Calculations

e

DEM for DAM Free-board Layer of 845 m

Volume Between Two layers
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Viewshed Analysis

To establish the location of control points for
surveying the dam

* Conifers from Landcover used as an obstacle layer
of 10m

* Visibility radius was set to 3km
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Challenges

Problems with interpretation of NODATA
values

NODATA values (often assigned -99,999)
used in calculations therefore giving
erroneous results

Some tools are too time-consuming

Some tools have an implied size limitation;
they don’t run on large datasets but work
well on smaller ones

Bugs still exist in some tools



Conclusion

gvSIG and SEXTANTE (with GRASS) interface are
together very powerful tools

Duplicate tools (GRASS and SEXTANTE) make
up for each other

In general:

80% of tools worked well
20% (Error report or Wrong output)

Recommendations

Extend tool documentation (parameter clues,
units etc)

Non modal mode for windows would enhance
Interaction between the tool and map interfaces
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