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mergeplg

● A OpenSense python package for
○ Interpolation

■ Ground observations
○ Merging

■ Radar + ground 
observations

● Lives in the OpenSense ecosystem 
● Comparison study 
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Data 

OpenMRG 

OpenRainER

Adersson et al. (2022)

Covi et al. (2025)

https://essd.copernicus.org/articles/14/5411/2022/
https://zenodo.org/records/14731404


Data - OpenMRG

350 CMLs (red lines) + radar

Reference: 10 rain gauge (black dots)

August 2015



Data - OpenRainER

114 CMLs (red lines) + radar

Reference: 319 rain gauge (black dots)

August 2022



Interpolation methods

Goal: Optimally weight CML data to 
estimate unknown value

1. interpolateIDW
a. Uses inverse distance weighting
b. CML midpoint

2. interpolateBKpoint
a. Uses Ordinary Kriging 
b. CML midpoints

3. interpolateBKline
a. Uses Ordinary Block Kriging 
b. CML line

CML data

CML data
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Merging methods

Additive merging:

- Estimate difference between radar and CML
- Interpolate difference (IDW, Kriging)
- Add interpolated difference to radar map

1. mergeIDW
a. Uses inverse distance weighting
b. CML midpoint

2. mergeBKpoint
a. Uses Ordinary Kriging 
b. CML midpoints

3. mergeBKline
a. Uses Ordinary Block Kriging 
b. CML line 
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Results OpenMRG

Radar performs good

Interpolated CMLs performs better than radar

Radar merged with CMLs performs similarly good as interpolated CML data
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Results OpenRainER

Higher rainfall amounts

Interpolated CMLs, less good than radar 

Radar merged with CMLs, better bias than radar 
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Results OpenRainER

Use only rain gauges within 2 km of a CML 



Analysis OpenRainER 

Rain gauges within x meters of a CML

- For instance at 6000 m, only rain gauges within 6000 m of a CML is included
- Evaluated RMSE, PCC and bias
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Analysis OpenRainER

Interpolated CML data

- Improves as distance decreases
- Kriging slightly better



Analysis OpenRainER

Merged CML and radar data

- Also improves as distance decreases
- Kriging slightly better



Analysis OpenRainER 

When distance decreases

- Merged fields outperforms radar
- Interpolated fields almost as good as radar
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Conclusions and perspectives

- CMLs perform good when there are many CMLs 
close to the reference

- OpenMRG (radar PCC: 0.54, interpolateIDW PCC: 0.88)
- Merging radar with CML improves rainfall fields

- OpenRainER (radar PCC = 0.7, mergeBKpoint approaching 
0.75)

- OpenRainER seem to approach OpenMRG results
- Further work: Investigate how CML densities affects the 

results
- Kriging variants slightly better than IDW

- Event based analysis to better understand the strength and 
weaknesses 
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Thank you for your attention!


