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Introduction

Precipitation Data Quality Assessment 
and Operational Implementation

o AI models (e.g., GraphCast) depend on high-quality 

input data

o Precipitation is simple to measure, but hardest to 

ensure accuracy for both automatic and manual 

instruments.

o Ground stations validate & calibrate satellite products 

(CHIRPS, ERA5)

o Satellites then provide reliable large-scale coverage

QA/QC Tailored to the approach 
used by TAHMO

o Observational datasets are prone to errors: 

instrument drift, environmental contamination, 

transmission loss, and observer bias

o Robust QA/QC procedures are required to ensure 

accuracy, reliability, and usability of data  in operational 

forecasting

o Integrated frameworks (e.g., TAHMO) apply multi-

tiered approaches: Internal consistency checks 

(range, step, and persistence tests), Spatial consistency 

checks, Climatological/homogeneity checks



AWS Data Quality Assessment 
(Ecosystem of Tools and Approaches) 

• Ground truthing for Satellite 

• Reduce false flags from 

satellite QAQC

• Limited by geography and local 

sensor reliability

• Most effective in dense 

networks with high spatial 

resolution

• Detect spikes, unrealistic 

values, and sensor drifts.

• Multi-Parameter Correlation 

Checks 

• Enables real-time anomaly 

detection

• Applies automated threshold 

rules for parameter ranges

Seasonal and 
Geographic 
Consistency

04. Seasonal 
and Geographic 
Consistency03. Statistical 

Consistency 
Checks

02. Neighborhood 

Station Comparison

• Detects major biases in sensor 

observations 

• Identifies inconsistencies in 

precipitation reporting 

(under/overestimation in 

satellite products and 

under/over-reporting from 

ground stations)

Satellite Data 
Comparison 

Neighborhood Station 
Comparison

Statistical 
Consistency Checks

Ensure data reflects expected 

climatic/seasonal patterns.

• Compare seasonal averages with 

historical climatology 

• Detect deviations (climatological 

thresholds, history, neighbors)
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01. Satellite Data 

Comparison 

(CHIRPs, ERA5, …)



Example: AWS Data Quality Assessment 
(Satellite products + neighbor comparison + Statistical Consistency) 

Positive flag -

Sensor fault

False Precipitation 

flag - under 

estimation of 

CHIRPs

Positive Bias - List of stations with suspected fault

Satellite Comparison Persistency and Statistical 
Consistency (internal and external 
consistency tests)

neighbor comparison



04. Scalability 
and Adaptation

Operational Implementation Considerations

• Implement software 

frameworks for real-time data 

validation

• Data Flagging and Metadata

• Integration with Satellite and 

External Datasets

• Incorporate ML for advanced 

anomaly detection

03. Training 
and Standard 
Operating 
Procedures

02. Maintenance and 
Calibration Feedback 
Loop

Automated QA/QC 
Pipelines

Maintain historical records for 

predictive maintenance

Maintenance and 
Calibration Feedback Loop

• Train personnel on QA/QC 

protocols and flag 

interpretation

• Define clear SOPs for data 

handling

Training and Standard 
Operating Procedures

Scalability and 
Adaptation
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01. Automated 
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AWS with duo sensors for 

precipitation

Most effective  approach for anomaly 

detection in real time from AWS 

precipitation data  through 

automated QAQC

QAQC based on Parallel measurements 

Parallel measurements 

Manual rain gauge at ground level, 

Automatic gauge at 0.3m height, 

TAHMO at 2m

May be used for bench marking

Parallel measurements 
With multiple technologies 
Primary sensor ‘s QAQC may benefit from other 

sensors that utilize different measurement 

technology for the same weather parameter.

• Tipping bucket vs Drip count

• Ultrasonic  vs Mechanical wind sensors

Sensor Redundancy 
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