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3 MEASUREMENTS AND OBSERVATIONS
IN THE 21st CENTURY CONFERENCE

Moving cars for rainfall estimation —
laboratory and computer experiments

Ehsan Rabiei
rabiei@bpi-hannover.de
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 |Introduction and Motivation

* Moving cars measuring rainfall — laboratory
experiments

* Areal rainfall estimation using RainCars — computer
experiments including hydrological modeling
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1: Introduction and Motivation

|.  Rainfall is an important input for hydrological
analyses.
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| Introductlon and Motivation

VI. Rainfall data and areal rainfall estimation
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Areal precipitation is the precipitation depth averaged
over a specific region with a defined area (DIN 4049).
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2: RainCars - laboratory experiments

Hydrol. Earth Syst. Sc1, 17, 47014712, 2013

Hydrology and ¢

www.hydrol-earth-syst-sci.net/17/4701/2013/ g
doi-10.5194/hess-17-4701-2013 Earth System >
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2: RainCars - laboratory experiments

Rainfall simulator
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3: RainCars - computer experiments

Hydrol. Earth Syst. Sci., 20, 3907-3922, 2016 Hydrology and
www.hydrol-earth-syst-sci.net/20/3907/2016/

doi: 10.5194/hess-20-3907-2016 Earth S_YStem
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3 RainCars - computer experlments

Following the results of laboratory experiments:

l. Is the accuracy of optical sensors sufficient for areal
rainfall estimation as well as discharge simulation?

Il. What is the minimum required accuracy for RCs?

Ill. What is the influence of having different number of
RCs?

Better assessment of the value of RamCarsI
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computer experiments

e Study area and data:

[2006 to 2010]

Legend

* Rain Gauges
A Radar station
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3 RainCars - computer experiments

ok
—_ y =2.6768x - 3.7184
£2 R?=0.7067
[
Methods |:> Data RainCars |:> Evaluation
) 4 ™ " .
* Reference data e RainCars e Introducing error N!odeled ar.eal ra|!1fall
(Radar MFB) * Stations Randomly to *Discharge simulation
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3: RainCars - computer experiments

Evaluation:

RainCars

 Areal rainfall estimation
RMSE diff [mmlh];e Sj“%ulatlon 2%
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3 RainCars - computer experiments

Evaluation: (Simulated discharge)
2. Different BaoeCoaindy (SPysdextauiogertainty)

02=0.01 02=0.021 02=0.04 02-0 09
[Lab]

Bohme RMSE(m3/s) 0.98

Nette RMSE(m3/s) 2.8 0.65 0.52 0.76 4.19

Sieber  RMSE(m3/s) 0.51 0.37 0.36 0.37 m 0.71
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3 RainCars - computer experlments
Conclusions:

1. Improvement of the quality of modeled areal rainfall
and the corresponding discharge simulation by
RainCars

2. RainCars were observed to be useful up to a certain
level of uncertainty

3. RainCars density was observed to be an influential
factor, depending on the catchment characteristics
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