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ÅA comprehensive, state-of-the-science gauge-adjusted gridded 

precipitationanalysis software. Developed in 2002

ÅA necessity for analysis of extreme storms for state and federally 

accepted Probable Maximum Precipitation (PMP) studies 

ÅReal-time capability evolved in 2009

ÅUtilizes a GIS spatial analysis engine 

ÅGenerates output for a variety of hydrologic applications

ÅUsage

V~200 post-storm analyses

V7 real-time domains

Storm Precipitation Analysis System

in Real-Time (SPASRT)



SPASRT Modes

Quick-look 5-min

- Hourly gauge  

adjusted

- Optimized ZR

- Latency  ~2-4 min

Prelim. 1-hour QPE

- Hourly gauge 

adjusted

- Optimized ZR

- Latency ~20-min

Final 1-hour QPE

-Hourly + daily gauge 

adjusted

- Optimized ZR

- Latency ~24-hrs



Hourly precipitation 

gauge data (R)

NEXRAD

Reflectivity (Z)

QA/QC
Relate, optimize & QC

ZR relationship

Compute initial precip

grid using ZR algorithm

Compute gauge residual

(Robs ïRcalc)

Spatially interpolate

gauge isoresidual to grid

Isoresidual * basemap =

Bias correction grid

Compute residual as %

of basemap (ñisoresidualò)

Bias correction grid + initial precip grid

= final precip grid

Repeat each

hour

QA/QC

Basemap

SPASRT Flow Chart

QA/QC



ÅSPASRT uses daily and hourly precipitation data to achieve the highest 

level of spatial and temporal detail possible.

ÁMADIS (Meteorological Assimilation Data Ingest System)
ÅA operational clearinghouse of data from a variety of sources, including:

ÅAutomated Local Evaluation in Real Time (ALERT) networks, Remote 

Automated Weather Stations (RAWS) stations, NOAA/National Weather 

Service networks, Automated Surface Observing Systems (ASOS), municipal 

networks, flood control districts, utility 

companies, CoCoRaHS, etc.

Gauge Input

MADIS mesonet stations in the North

American domain. http://madis.noaa.gov/http://madis.noaa.gov/



ÅGauge data is subjected to 4 tiers of quality control (QC)

VMADIS ñLevel 1ò QC ïgross error check

ÁThe level 1 validity checks restrict each observation to falling within a 

specified set of tolerance limits

VSpatial QC

ÁPrecipitation amounts that are vastly different than the overall 

magnitude as a percent of a basemap are identified and removed.

VStatistical QC

ÁA default ZR relationship is used to identify stations that are 

statistically inconsistent with the radar data.

VHigh radar reflectivity, but no precipitation

ÁZero precipitation reports that are grossly inconsistent with the radar 

data are identified and removed

1-hour Precipitation Gauge QC



ÁMADIS ñLevel 1ò QC ïnot 

shown

ÁSpatial QC ïred dots

ÁStatistical QC ïbrown dots

ÁHigh radar reflectivity, but no

precipitation ïorange dots

1-hour Precipitation Gauge QC  (Cont.)


