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Case Studies

SUMMARY

• CASA/DFW ground radar network can produce high-quality, high-

resolution QPE, including instantaneous rainfall rate and rainfall

amounts.

• CASA/DFW radar network can serve as a unique site for GPM

DPR data and product validation.

• Preliminary GPM data and rainfall product analysis was conducted

using CASA/DFW products as references

• Future work will focus on more case studies and detailed analysis

about rainfall variability within GPM footprint
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 Ground Validation (GV) is a critical part of the GPM mission. 

GV helps in development and evaluation of the dual-frequency radar 

(DPR) algorithms used for microphysical retrievals and precipitation 

estimation.

High-quality, high-resolution observations are required to evaluate 

the GPM Level One Requirement. 

The DFW radar network can provide very high spatiotemporal 

resolution (250mX250mX1min) products that meet the validation 

requirement, especially for validation of instantaneous observation 

and/or product from GPM. 

DFW network is a permanent site that can provide validation dataset.  

High-Resolution DFW Urban Radar 
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Case 1: DPR Data Evaluation (02:49UTC, May 11, 2015) 

Case 2: Melting Layer Detection (08:56UTC, March 18, 2015 ) 

Case 3: Instantaneous Rainfall Rate Evaluation (15:54UTC, 

June 17, 2015) 
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Fig. 1: The layout of S-band KFWS 

WSR-88DP radar (100 km range 

ring in red) and DFW dual-

polarization X-band radars (40 km 

range rings in blue). 

A high-resolution radar network has been deployed in Dallas-Fort 

Worth (DFW) Metroplex for urban disaster monitoring and mitigation. 

Temporally, the DFW radar network provides observations with an 

update rate of 60 seconds. Spatially, the DFW products are typically 

generated at 250mX250m resolution grids. 

Fig. 4: (left) GPM Core Observatory; (right) GPM footprints (~32km X 

30km) over DFW Metroplex. 

Fig. 2: High-resolution DFW rainfall system, and locations of validation 

gauges. 

Fig. 3: (left) Performance of 

DFW QPE system for a large 

number of precipitation events; 

(right) cross comparison of 

hourly rainfall from DFW 

network and NWS WSR-88DP 

radar.  The NWS radar 

products are obtained from 

www.ncdc.noaa.gov

GPM Ground Validation

Fig. 5: GPM overpass over DFW area at 08:56UTC, March 18, 2015. 

Fig. 6: Reflectivity observations from space-based GPM DPR and ground-based 

KFWS radar in DFW region at 02:49UTC, May 11, 2015. (a) DPR Ku-band 

reflectivity (b) DPR Ka-band reflectivity (c) ground radar reflectivity. 
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Fig. 11: Instantaneous rainfall rate product from DFW rainfall system (a), 

and GPM (b) at 15:54UTC, June 17, 2015; (c) scatter plot of the 

instantaneous rainfall rate shown in (a) and (b). 
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Fig. 8: Reflectivity observations from GPM DPR Ku-band (a) and DFW radar 

network (b) at 08:56UTC, March 18, 2015; (c) sample hydrometeor classification 

product from DFW network, and cross-comparison with GPM DPR based 

melting layer detection product. 
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Fig. 7: (a) GPM DPR and DFW radar observation volume matching, and cross-

comparison between Ku-band reflectivity and DFW radar reflectivity at 2km (b) 

and 4 km (c) vertical level. 

Fig. 9: Cross-comparison of rainfall from DFW radar network vs. rain 

gauges at sample gauge locations for the rainfall event of June 17, 2015. The 

NSEs for 5-, 15-, and 30-min rainfall products (based on 50 gauges) are 

36.0%, 26.1%, and 18.7%, respectively.

Fig. 10: Matched reflectivity observations from GPM DPR and ground-

based DFW radar at 2km vertical level, at 15:54UTC, June 17, 2015.
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Validation of GPM rainfall product, especially the instantaneous 

rainfall rate product, is an important focus of the development of the DFW 

radar network. In this GPM overpass case, DFW rainfall products are 

evaluated extensively using rainfall gauge observations. Particularly, the 

instantaneous rainfall rates from GPM and DFW network at the specific 

overpass time (15:54UTC) are compared. 


