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Semi-arid 

Arid 

Climate regions 
(Köppen) 

Annual rainfall 



 IMS C-band ground Doppler radar, 
single polarization, 5/10-min, 
1ox125 m resolution, 0.3o elevation. 

 Rain rate estimation (Z=AR1.5) 
 Gauge adjustment (49 tipping 

bucket gauges), different schemes: 
daily/yearly/overall 

 2A25-V7 (PR near-surface R) 



37 rainy overpasses over Israel from three 
seasons: 2008/09 (10 cases), 2009/10 (12 
cases), and 2010/11 (15 cases) 

Subjective classification into system type 
according to radar, synoptic and sounding 
data. 



GR – PR fit for different temporal 
gauge adjustment schemes 

Daily adjustment 

Yearly adjustment 

Overall adjustment 

Considering TRMM-PR data stability, 
the above results suggest that the 
overall gauge adjustment provides 
better rain rate estimates 

PR/GR=1.20 
MAD=0.25 mm/h 
RMSD=0.44 mm/h 
r=0.87 

PR/GR=1.13 
MAD=0.54 mm/h 
RMSD=0.84 mm/h 
r=0.60 

PR/GR=1.08 
MAD=0.35 mm/h 
RMSD=0.52 mm/h 
r=0.80 



Spatial patterns are quite 
similar but estimated the rain 
rates, especially at high rain 
rates, may differ substantially. 

20/1/2010 16:40 GMT (Deep Convection) 

GR PR 

Rain rate mm/h Rain rate mm/h 

PR/GR=0.96 
MAD=0.35 mm/h 
RMSD=2.93 mm/h 
r=0.82 



28/10/2008 7:45 GMT (Embedded Convection) 

GR PR 

Rain rate mm/h Rain rate mm/h 

PR/GR=1.49 
MAD=1.76 mm/h 
RMSD=4.79 mm/h 
r=0.69 



PR/GR bias 
37 overpasses: 1.18 

Correlation 
37 overpasses: 0.70 

Mean absolute difference 
37 overpasses: 0.77 mm/h 

Root mean square difference 
37 overpasses: 2.79 mm/h 



PDF by rain depth PDF by occurrence 

Generally, a good fit between GR and PR rain rate (R) distributions 

R<0.5 mm/h: Lower occurrence and volume of PR relative to GR 
0.5<R<40 mm/h: Higher occurrence and volume of PR relative to GR 
R>40 mm/h: Slightly lower occurrence and volume of PR relative to GR 

0.5 mm/h 40 mm/h 



At low rain rates PR observes smaller rainy areas while at high 
thresholds it observes larger rainy areas relative to GR. 

Rainy area above a threshold rain rate for all 37 overpasses 



V6 V7 
Multiplicative bias 1.21 1.18 
Mean absolute difference 0.79 0.77 
Root mean square difference 2.84 2.79 
Correlation 0.68 0.70 

General improvement in rain rate fit to GR from V6 to V7 



Near Future Plans: 
  Study impacts of sub-pixel variability on TRMM/GPM R 

estimations using dense rain gauge network (27 gauges 
within a 2x2 km2) and X-band radar data 

  Continue examine causes for PR-GR differences: storm 
characteristics, sensors, algorithms, “random” errors 

  Examine hydrological implications of recognized differences 

Conclusions: 
  General good fit between PR and GR Rs in terms of:        

area-averaged value, spatial patterns and PDFs 

  At locations with high Rs the difference may be quite large 

  In general, PR overestimates relative to GR (PR/GR=1.18) 



Thank you for your attention 

Kibbutz Dalia, Israel 



PDF by rain depth PDF by occurrence 

Rain rate differences are not related to the 
averaging process of GR data 



20/1/2010 16:40 GMT 30/1/2011 21:44 GMT 

R<=0.5 mm/h 

R>0.5 mm/h 

R< 0.5 mm/h are almost absent from the PR estimations 


