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Surface runoff — runoff coefficients

Methods traditionally used for determining
Impervious areas:

e Calculations based on aerial photos,
technical maps etc.

* Type values based on the characteristics of
the catchment
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Model setup - drawbacks

Time consuming
Difficult to update

Not well documented and image
interpretation is subjective

Model parameters are static — difficult to
test changes in runoff based on e.g. rain
intensity or allocation of water



Objective

e Find a new method that would improve the flexibility
of surface runoff modelling

e Use methods from remote sensing to describe surface
types based on aerial photos and image classification

e Adapt to the level of detail that is required in urban
drainage modelling

e Make the method as automated as possible
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[+ Text Output

Clazsification of Training Fields

TRAINING CLASS PERFORMAHNCE (Resubstitution Method)

Froject Reference

Cla== Clas= Accuracy+ Humber

Hames Humber (%0 Sanples

Perwious area 1 93.7 27762

Inpervious 2 99 6 24852

Shadows 3 97 .6 27748
TOTAL 55392

Feliability Accuracy (%)%

OVERATL CLASS PERFORMANCE (53484 .~ EL392 )

Kappa Statistic (X100) =

+ (100 — percent omission error);
*# (100 — percent commis=siohn SrTor);

Humber of Samples in Class

1 2 3
Perviousz are Imnpervious Shadows
26015 5% 192
94 247548 1]
65 2 2711
26174 24815 44073
99 4 99 .8 61 .6
= 96.b6%

93.8%. Kappa Variance = 0.000002.

Area classification not ==aved to disk.
Clas=sification of Selected Area
Columnns 1 to 32000 by 1

Line=s 1 to 16000 by 1.

CLASS DISTRIEUTICH FOR SELECTED AREA

Humber
Cla== Samples Percent
1 Perwviou=s aresa 389,280,644 7.0 608,
2 Impervious 102,169,421 20,0 159,
3 Shadows 20,549,935 1.0 32,
Total S12,000,000 i0o0.0 800,
End mazimum likelihood classification

38 CPU =econd=s for classification. 09-03-2

251
640
109

oao

01z

Area (Hectares)

12:41:15

al=o called producer's accuracy.
al=o called user's accuracy.
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NDVI — normal differential vegetation
index

NDVI = P —Pr
PR + Pr
Where:

pr = pixel reflectance values in the near infrared spectrum
pr = pixel reflectance values in the red spectrum




NDVI — normal differential vegetation
index




NVE| — non vegetation elimination
|ndex

NVEl = 28~ Pr
PR~ PR

Where:

Pir = pixel reflectance values in the near infrared spectrum
pr = pixel reflectance values in the red spectrum

pg = pixel reflectance values in the blue spectrum




' Spectral analysis, vegetation/non vegetation index, tech. maps
and manual inspection




Database with runoff coefficients

Oplande_Seest_v7

Shape * Other imp Houses Green areas
Polygon JAD1613 211.09 115.058 7.16 25.53
Polygon JAD1621 395.84 12.42 38.1 260.19
Polygon JAD1681 1026.98 119.59 54,48 838
Polygon JAD1681 745.57 1127 5.45 310.59
Polygon JAD1806 1240.77 9.36 25.22 699.69
Polygon JAD0S27 933.01 53.09 3523 612.31
Polygon JADDS2T 710.64 56.95 17.27 451.84
Polygon JAD0928 767.67 75.81 49.58 416.34
Polygon JAD0S28 580.89 103.14 17.19 227.06
Polygon JADDG23 703.14 176.27 17.14 320.34
Polygon JAD0S04 13976.38 3130.18 575.27 232575
Polygon JADDS40 740.05 52.41 16.44 536.67
Polygon JADDS40 699.58 28.61 23.78 518.33
Polygon JAD0942 590.93 33.25 19.48 430.16
Polygon JADDG42 447.39 17.22 29.3 300.7
Polygon JANDS4Z 38275 | 22 6.94 27.38 274.42
Polygon JADD942 380.95 | 19 15.19 292 300.52
Polygon JADDG42 743.88 | 28 65.52 30.09 479.97
Polygon JAD0942 575.72 | 30 732 6.91 374.25
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Testing the method

Tested the fully automated method against
best manual fit

Validated surface runoff against measured
water levels/flow compared to calculated

Mouse was used as the sewage model

Used rain gauges operated by the Danish
Water Pollution Control Committee (T<2 yrs.)



Manual versus automated
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Measured and calculated water levels
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Measured and calculated flows

[’0"32“’851 Tatal flaw Silkebaorg. Blue=measured and black=calculated ["0’%31 Tatal flow Silkebarg, Blue=measured and black=calculated
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Measured and calculated flows

Silkeborg
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Discussion

Screwed images will introduce errors




Conclusions

It is possible to use image classification as a
tool for describing surface types for use in
urban drainage modelling

Surface types are stored in a database and
give full flexibility and documentation in
relation to modelling surface runoff

Reliable result can be achieved by a fully
automated method

Implement satellite images in the future
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