
Comparison of Different Rain Gauge and
Radar Data Merging Methods
Rain gauges and radar are two commonly used instruments for measuring
precipitation. Rain gauges provide point measurements, while radar
provides spatially distributed measurements. Merging these two data
sources can provide a more complete picture of precipitation patterns.
However, there are a number of challenges associated with merging rain
gauge and radar data.

The main challenges of merging rain gauge and radar data include:

Scale differences: Rain gauges provide point measurements, while
radar provides spatially distributed measurements. This difference in
scale can make it difficult to merge the two data sources.

Measurement errors: Both rain gauges and radar are subject to
measurement errors. These errors can be caused by a variety of
factors, such as wind, evaporation, and beam blockage.

Temporal differences: Rain gauges and radar collect data at different
temporal resolutions. Rain gauges typically collect data every few
minutes, while radar collects data every few seconds. This difference
in temporal resolution can make it difficult to merge the two data
sources.

There are a number of different methods for merging rain gauge and radar
data. These methods can be divided into two broad categories:
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Spatial methods: Spatial methods merge rain gauge and radar data by
interpolating the radar data to the locations of the rain gauges. This
can be done using a variety of techniques, such as kriging, inverse
distance weighting, and nearest neighbor interpolation.

Temporal methods: Temporal methods merge rain gauge and radar
data by temporally interpolating the rain gauge data to the times of the
radar data. This can be done using a variety of techniques, such as
linear interpolation, cubic interpolation, and spline interpolation.

The following table compares the different methods for merging rain gauge
and radar data.

| Method | Advantages | Disadvantages | |---|---|---| | Spatial methods | *
Simple to implement. * Can be used to merge data from multiple rain
gauges and radar. * Can be used to generate spatially distributed
precipitation estimates. | * Can be sensitive to the distribution of rain
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gauges. * Can be difficult to interpolate radar data to the locations of rain
gauges. * Can produce unrealistic precipitation estimates in areas with
sparse rain gauges. | | Temporal methods | * Can be used to merge data
from a single rain gauge and radar. * Can be used to generate temporally
continuous precipitation estimates. | * Can be sensitive to the temporal
resolution of the rain gauge data. * Can be difficult to interpolate rain gauge
data to the times of the radar data. * Can produce unrealistic precipitation
estimates in areas with infrequent rain gauge measurements. |

Merged rain gauge and radar data can be used for a variety of applications,
including:

Precipitation estimation: Merged rain gauge and radar data can be
used to generate more accurate and reliable precipitation estimates.

Flood forecasting: Merged rain gauge and radar data can be used to
improve flood forecasting by providing more timely and accurate
information about precipitation.

Climate research: Merged rain gauge and radar data can be used to
study climate trends and variability.

Merging rain gauge and radar data can provide a more complete picture of
precipitation patterns. However, there are a number of challenges
associated with merging these two data sources. The choice of merging
method depends on the specific application.
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