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1.  Accomplishments during Year-1 

 

Accomplishments during year-1 were summarized in our year-1 annual progress report in detail. Below 

is a simplified summary:  

 

1) Real-time testing during 2013 hurricane season and evaluations of 2013 real-time testing results; 

2) Real-time testing during 2014 hurricane season; 

3) Changing the primary forecast frequency to 6-hourly (at each synoptic time); 

4) Adapting the CIMSS ARCHER product for better TC center fixing; 

5) Adding real-time AMSR2 data as an input 

6) Implement and test the probability-based 37-GHz+85 GHz RI index 

 

 2.  Accomplishments during the first half year of Year-2 

 

2.1. Tasks finished during the real-time testing of the rest of 2014 hurricane season 

 

During the first 1.5 months of year-2, we continued to work on the real-time testing till the end of 

the 2014 hurricane season. Two planned tasks have been finished during this period: 

 

Task 1: Modify the code to read the new format of the CIMSS ARCHER product  

 

Recently, the CIMSS ARCHER product has updated its output format. We have modified our code 

to read the new ARCHER output in order to continue to use the newest version of ARCHER product. 

 

Task 2: Adding real-time GMI data as an input 

 

The Global Precipitation Mission (GPM) satellite Microwave Imager (GMI) data has been available 

to us since July 2014.  We have added this sensor into our algorithm.  

 

2.2. Post-season evaluation 

 

Due to so many tasks have been done during the 2014 hurricane season, our real-time testing output 

was kind of messy. For example, during the most part of the season, we were reading the old ARCHER 

output, which only had the 85 GHz center fixes, not the 37 GHz ones. A substantial difference exists 

between 85 GHz and 37 GHz center, which severely affects our ring detection algorithm. Another 

problem was that many microwave overpasses were missed during the software update after finishing 

each task. Therefore, after the 2014 season, an algorithm re-run was made right using the operational 
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A-deck, SHIPS RII, and most recent version of the real-time ARCHER output to resemble the real-time 

conditions. Below is the evaluation based on the re-run results. 

 

The 37 Ghz Ring RI index: 

 

The evaluation is done based on RI events and RI cases. Here each RI event is defined as the whole 

RI period which usually includes several 24-h overlapping RI periods with each of them having 24-h 

intensity increase >=30 kts. Each RI case is a 24-h RI period starting at a synoptic time (00Z, 06Z, 12 Z 

or 18Z).  

 

Each 6-hourly case has to meet the following Environment & Persistence Criteria in order to be 

forecast as a RI case: 

1) Current SHIPS probability for 25 kt RI >= 10% (AL), 20% (EP) 

2)  Current TC intensity is between ~45 - 100 kt. 

3)  The core of  the TC  is  currently  over water  and  is  anticipated  to  remain  over water  for  

24  hours. 

4)  The past 6 h intensity change >0 (not in neutral or weakening  stage). 

5)  Latitude <=30 deg N 

 

During the 2014 season, there were 4 RI events and 9 RI casesin the Atlantic (AL) basin (table 1) 

and 10 RI events and 41 RI cases in the East Pacific (EP) basin (table 2). In the AL basin, only 3 (2) 

out of the 9 (4) RI cases (events) met the environment and persistence criteria above, while in the EP 

basin, there are 17 (6) out of 41 (10) RI cases (events) met the environment and persistence criteria. We 

call these as qualified RI cases or events. In the AL, two qualified RI events were all correctly 

forecasted by the 37 GHz Ring RII (event-based), no misses. One out of 3 qualified RI cases was 

missed. In the EP, six qualified RI events were all correctly forecasted by the 37 GHz Ring RII (event-

based), no misses. Two out of 17 qualified RI cases was missed. 

 
Table 1: List of storm ID, name, RI start time and max. wind speed (Vmax) at RI start time, RI end time and 

Vmax at RI end time, # of 24-h RI cases, # of RI cases met environment and persistence criteria, Ring case based 

RI forecasts, Ring event-based RI forecasts, and the SHIPS RII in the Atlantic 2014 hurricane season. Qualified 

RI events are in red color. Note: 1) N/A means either no data or no cases met criteria; 2) SHIPS RII 30-kt >= 

20% (AL) is used as threshold to forecast RI (Kaplan et al. 2010) . 

# storm RI starts 

(best 

track 

Vmax in 

kt) 

RI ends 

(best 

track 

Vmax in 

kt) 

# of 24-h 

periods 

(cases) 

# of 

periods 

met 5 

criteria 

Ring 

(case-

based) 

Ring 

(event 

based) 

SHIPS 

30-kt RII 

1 AL03 

Bertha 

0803 12Z 

(40) 

0804 12Z 

(70) 

1 0 N/A N/A 0 

2 AL06 

Edouard 

0914 06Z 

(60) 

0915 06Z 

(90) 

1 1 1 Yes 0 

3 AL07 Fay 1010 12Z 

(30) 

1011 12Z 

(60) 

1 0 N/A N/A N/A 

4 AL08 

Gonzalo 

1012 

18Z (35) 

1015 00Z 

(110) 

6 2 1 Yes 2 
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Table 2: List of storm ID, name, RI start time and max. wind speed (Vmax) at RI start time, RI end time and 

Vmax at RI end time, # of 24-h RI cases, # of RI cases met environment and persistence criteria, Ring case based 

RI forecasts, Ring event-based RI forecasts, and the SHIPS RII in the East Pacific 2014 hurricane season. 

Qualified RI events are in red color. Note: 1) N/A means either no data or no cases met criteria; 2) SHIPS RII 

30-kt >= 30% (EP) is used as threshold to forecast RI (Kaplan et al. 2010) . 

 

# storm RI starts 
(best track 

Vmax in 
kt) 

RI ends (best 
track Vmax 

in kt) 

# of 24-h 
periods 
(cases) 

# of periods 
met 5 

criteria 

Ring 
(case-
based) 

Ring 
(event 
based) 

SHIPS 
30-kt 

RII 

1 EP01 
Amanda 

0523 06Z 
(25) 

0526 00Z 
(125) 

8 4 3 Yes 7 

2 EP03 
Cristina 

0610 18Z 
(45) 

0612 18Z 
(125) 

5 4 4 Yes 3 

3 EP07 
Geneviene 

0805 12Z 
(30) 

0807 00Z 
(100) 

3 0 N/A N/A 2 

4 EP08 
Hernan 

0726 12Z 
(30) 

0727 18Z 
(65) 

2 0 N/A N/A 1 

5 EP09 Iselle 
(1) 

0731 12Z 
(25) 

0801 12Z 
(55) 

1 0 N/A N/A N/A 

6 EP09 Iselle 
(2) 

0802 00Z 
(65) 

0803 00Z 
(95) 

1 0 N/A N/A 0 

7 EP13 Marie 0822 00Z 
(30) 

0825 00Z 
(130) 

9 5 4 Yes 6 

8 EP15 Odile 0913 00Z 
(55) 

0914 18Z 
(110) 

4 2 2 Yes 3 

9 EP19 Simon 1003 12Z 
(45) 

1005 06Z 
(100) 

4 1 1 Yes 1 

10 EP21 Vance 1101 12Z 
(40) 

1103 06Z 
(90) 

4 1 1 Yes 2 

 Total   41 17 15  25 

 

Figs. 1-2 show the 37 GHz color image and the ring detected by our automatic ring detection 

algorithm for the AL & EP 2014 RI events. All the rings are correctly detected by the automatic 

algorithm for these RI events, with great assistance from the accurate ARCHER 37 GHz center fixes.  
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Fig. 1: The 37 GHz color image and objective ring detection for the two AL 2014 RI events correctly 

forecast by the 37 GHz ring RI index. The A-deck interpolated storm center is shown as a green cross, while the 

ARCHER center as a black cross.  

 

 

 
 

Fig. 2: The 37 GHz color image and objective ring detection for 9 EP 2014 RI events. Qualified RI events 

are labeled with red text, while unqualified RI events are labeled with black text. The A-deck interpolated storm 

center is shown as a green cross, while the ARCHER center as a black cross. 

 

The 85 GHz RI Index 
 

Criteria used to forecast 30-kt RI: 
1) Current SHIPS probability for 25 kt RI >= 10% (AL), 20% (EP) 

2) The areal fraction of 85 GHz Polarization Corrected Brightness Temperature (PCT) <275 K within 

100 km radius >= a threshold (69%). 

 

Fig. 3 shows Probability of Detection (POD), False Alarm Ratio (FAR), and Peirce Skill Score 

(PSS) for the SHIPS, 85 GHz and 37 GHz Ring RI indices for the 2014 hurricane season in AL & EP 

basins. PSS equal to 100% means perfect skill, 0 means random, and negative means for forecasts 

worse than random (Kaplan et al. 2010). From Fig. 3, we can see that for POD, Ring_event > 
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Ring_case > 85 GHz > SHIPS RII for both basins. For FAR, Ring_event is the best, followed by 

SHIPS RII. As for PSS, Ring_event > Ring_case > 85 GHz > SHIPS RII for AL,                       

Ring_case>Ring_event > 85GHz = SHIPS RII for EP. 

 

In summary, the TC center fixing problem found in previous seasons is solved by the ARCHER 

real-time product. The 37 GHz ring RII usually can’t capture the early onset (Vmax <=45kt) of a RI 

event. After removing those unqualified RI periods, the ring event-based forecasts during 2014 

obtained a 100% POD in both AL & EP basins. The statistical evaluation results show that both the 

event-based and 6-hourly case-based ring RII can improve the SHIPS RII by increasing POD & skill 

core. The 85 GHz predictors are promising too, but need more testing to convert to probability-based 

forecasts.  

 

 
Figure 3. POD, FAR, and PSS of SHIPS, 85GHz, and Ring (case-based & event-based) RI Indices 

in the (a) AL and (b) EP 2014 hurricane season. 

 

3. Work plan for the rest of year 1 and year-2  

 

There are four tasks to be completed for this project: 

 

Task 1: More testing and refinement is needed to change the yes & no type of forecast to a 

probability-based RI Index. Both 37 & 85 GHz properties will be used & two more 37 GHz predictors 

will be added (not shown here, but in our FY-15 proposal). 

Task 2: Re-structure the software code: Originally the software runs in time order as each satellite 

overpass file coming in. However, now there are 6 microwave sensors (SSM/I, SSMIS, WindSat, TMI, 

GMI, AMSR2) available, and it’s necessary to run each sensor separately to avoid data missing. 

Task 3: Better cooperate with the ARCHER team: Need to know the approximate running time of 

ARCHER so that our algorithm can wait for the proper time period before running.Note that this 

problem will be automatically solved if ARCHER becomes operational at NHC (like SHIPS). 

Task 4: Modify the existing IDL code to make it compatible with NHC environment.  
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