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Introduction

You are going to learn

Measure precipitation and analyse rainfall data ...

Monitoring

Rainfall gauges

Maximum rainfall

Rainfall amount and intensity

Double mass curve

Rainfall probability

Interpolation
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Introduction

Monitoring
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Monitoring networks

Monitoring networks. Source WMO report 168 (2008, p. I.1-3)
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Monitoring networks

Measurement errors. Source WMO report 168 (2008, p. I.1-2-18)
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Monitoring networks

Station Network
Density

Figure: Density of precipitation network. WMO report 168, p. I-2-24
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Monitoring networks

Rain Gauge
Location

Figure: Localisation of rain gauges. WMO report 168, p. I-3-1
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Monitoring networks

Rainfall measurement
Pit gauge

Figure: Pit gauge to measure rainfall at ground. WMO rep. 168, I-3-2
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Monitoring networks

Source: Measurement errors. Source WMO report 168 (2008, p. I.1-3-5)
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Monitoring networks

Wetting loss

wetting loss

k is correction factor

wind speed uph

rainfall N with intensity
< 0.3 mm/h

Temperature T
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Monitoring networks

Evaporation loss

evaporation loss

depends on saturation
deficit d (hPa)

Temperature
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Monitoring networks

Radar measurement

radar produces maps

cover and intensity

in Europe good cover

complex transfer signal
to amount

drop spectrum
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Monitoring networks

Radar measurement

Radar station on Hohen Peißenberg, Germany
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Monitoring networks

Radar signal

WMO report 168 (2008): Radar signal and factors
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Monitoring networks

TRMM
Satellite measurement

Source: TRMM measurement of rainfall. Source WMO report 168 (2008, p. I.1-3-24)
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Monitoring networks

TRMM
Satellite measurement

Source: TRMM measurement of rainfall. Source WMO report 168 (2008, p. I.1-3-24)
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Monitoring networks

TRMM
Satellite measurement

Source: TRMM measurement of on 15.10.2017. Link:
https://trmm.gsfc.nasa.gov/
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Data Sources

Data sources
Precipitation

Source: Data sources for rainfall data. Source WMO report 1095 (2012, p. 22)
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Data Sources

Regional Precipitation Data

Source: Data sources for rainfall data. Source WMO report 1095 (2012, p. 33)
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Data Sources

Online Data Sources

Data sources by international organizations. Source WMO report 1095 (2012)
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Data Sources

Online Data Sources

Data sources by international organizations. Source WMO report 1095 (2012)
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Data processing

Analysis
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Data processing

Check data for consistency

Data quality. Source WMO report 168 (2008)
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Data processing

Sampling theory
Triplets

Bloeschl & Grayson (2000)
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Data processing

Sampling theory

Bloeschl & Grayson (2000)
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Double Mass Plot

Compare two stations

take 2 station
series

plot pairs
(P1;P2)

deviation from
45 degree line

detect trends,
systematic
errors

changes in
station
environment
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Interpolation

From point data to maps
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Interpolation

Thiessen Polygone

objective
method

area weight

analog &
digital
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Interpolation

Isoline Method

Ostrowski, 2017

subjective unless applied with triangular linear
interpolation
assumption of linear changes between changes
analog & digital
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Interpolation

Isoline Method
Construction

USDA (United States Department of Agriculture, Stormwater in Urban
Basins
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Interpolation

Isoline Method
Construction

USDA (United States Department of Agriculture, Stormwater in Urban
Basins
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Interpolation

Guide-to-Hydrological-Practice-1994-p429-Hypsometric.png
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Interpolation

Interpolation algorithms

Inverse Distance Method (IDW)

PCRR principal component linear regression (PCLR)

multiple linear regression (MLR)
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Interpolation

Interpolation algorithms

Liu, 2007
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Interpolation

Scales

Bloeschl & Grayson, 2000
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Interpolation

Scales

Bloeschl & Grayson, 2000
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Frequency of rainfall events

Frequency of rainfall and statistics
(to be continued ...)
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Frequency of rainfall events

Time-Depth vs. Time-Intensity

Maniak, 2016
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