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Methodology

Use historical record of SST Anomaly – Relative Oceanic Niño Index (RONI) and rainfall 
information to convert ENSO strength probabilities into tercile probabilities

For each of the 12 3-month seasons
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ENSO Strength to Rainfall Probability 
conversion coefficient Matrix 

S_LN – Strong La Nina (RONI ≤ -1.5 °C)
M_LN – Moderate La Nina (-1.5 °C < RONI ≤ -1 °C)
NN_LN – Near Neutral La Nina (-1 °C < RONI ≤ -0.5 °C)
Neutral – Neutral ( -0.5 °C < RONI < +0.5 °C )
NN_EN – Near Neutral El Nino (+0.5 °C ≤ RONI < +1 °C)
M_EN – Moderate El Nino (+1 °C ≤ RONI < +1.5 °C)
S_EN – Strong El Nino (+1.5 °C ≤ RONI)

Season – 3-month seasons {DJF, JFM, FMA, MAM, AMJ, MJJ, JJA, JAS, ASO, 
SON, OND, NDJ}

Step 1:
Classify SST Anomaly/RONI into ENSO Strength Categories for 
each 3-month season

Step 2:
Calculate counts/probabilities of Below Normal, Normal, and 
Above Normal rainfall events for each ENSO Strength Category

Step 3: 
Repeat steps 1 and 2 for each 3-month seasons

Note: each column of this matrix 
will/should add to 1

Season

ENSO to Rainfall 
conversion coefficient 

Matrix



ENSO Strength Probability Vector

Season

Climate Prediction Center - Official NOAA CPC ENSO Strength Probabilities

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso/roni/strengths/
https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso/roni/strengths/
https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso/roni/strengths/


CALCULATION DETAILS



Step 1: RONI Data 

 In early 2026 NOAA’s CPC started using Relative 
Oceanic Niño Index (RONI) instead of Oceanic Niño 
Index (ONI) to better designate past events and predict 
future ENSO 
(https://www.cpc.ncep.noaa.gov/products/analysis_moni
toring/enso/roni/announcement.php)

 Key difference between RONI and ONI is that ONI 
calculations are based on 30 year moving window for a 
specific region, while RONI captures the anomaly 
relative to average tropical ocean temperature anomaly. 

 RONI produces better and more stable ENSO 
Classification compared to ONI using the same 
classification thresholds values.

 RONI Data is available from 
(https://www.cpc.ncep.noaa.gov/products/analysis_moni
toring/enso/roni/) with period of record – 1950 to 2026

 Since May 2026 NOAA CPC has stopped producing 
ONI based ENSO Strength probability table

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso/roni/announcement.php
https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso/roni/announcement.php
https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso/roni/
https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso/roni/


Step 1: ENSO Classification  

RONI produces better and more stable ENSO Classification, but uses same classification 
thresholds as ONI.

S_LN – Strong La Nina (RONI ≤ -1.5 °C)
M_LN – Moderate La Nina (-1.5 °C < RONI ≤ -1 °C)

NN_LN – Near Neutral La Nina (-1 °C < RONI ≤ -0.5 °C)
Neutral – Neutral ( -0.5 °C < RONI < +0.5 °C )

NN_EN – Near Neutral El Nino (+0.5 °C ≤ RONI < +1 °C)
M_EN – Moderate El Nino (+1 °C ≤ RONI < +1.5 °C)

S_EN – Strong El Nino (+1.5 °C ≤ RONI)

RONI Data RONI Classification

RONI Classification Summary over 76-year period (1950-2025)



Step 2: Rainfall Classification 

 Daily rainfall data over SFWMD was converted into 3-month seasonal sums.
 The seasonal values were then classified as either below normal (BN), normal (N) or above normal (AN) using by 

comparing them tercile thresholds (33.33% and 66.67% thresholds) calculated for each of 12 seasons for 1950-2025 
period. 



Step 3: ENSO-Rainfall Conversion Matrix

 Finally, we calculated the 3x7 matrix for each 3-month season using the  Rainfall and ENSO 
tables. 

ENSO to Rainfall 
conversion coefficient 

Matrix

Season

RONI Classification Table
South Florida Rainfall Classification 

Table



RESULTS



Counts (76 years of data)
DJF S_LN M_LN NN_LN N NN_EN M_EN S_EN

Below 3 8 10 4 1 0 0
Normal 2 0 1 13 6 2 1
Above 0 0 1 6 7 4 7

JFM S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0 8 9 8 1 0 0
Normal 0 2 1 17 4 0 1
Above 0 1 2 7 6 4 5

FMA S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0 3 9 13 1 0 0
Normal 0 2 4 14 3 2 0
Above 0 1 0 13 6 3 2

MAM S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0 2 7 16 0 0 1
Normal 0 1 3 11 9 1 0
Above 0 0 2 16 6 1 0

AMJ S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0 2 5 14 5 0 0
Normal 0 0 5 16 3 1 0
Above 0 2 2 15 4 2 0

JJA S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0 1 3 16 2 4 0
Normal 0 1 5 14 3 1 1
Above 1 1 2 15 6 0 0

ASO S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0 2 2 13 5 2 2
Normal 3 3 3 10 2 2 2
Above 0 2 6 11 4 1 1

SON S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 3 2 2 12 3 3 1
Normal 0 2 4 10 2 3 4
Above 1 4 5 8 4 3 0

OND S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 4 2 5 10 4 1 0
Normal 0 3 3 10 2 4 3
Above 2 4 3 5 3 4 4

NDJ S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 2 4 8 9 2 0 1
Normal 3 2 4 11 3 1 1
Above 1 1 1 3 6 7 6

MJJ S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 1 0 6 12 4 3 0
Normal 0 1 3 15 3 3 0
Above 0 0 6 16 3 0 0

JAS S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0 0 4 16 3 2 1
Normal 0 2 5 9 6 1 2
Above 1 3 4 12 3 1 1



DJF S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.6000 1.0000 0.8333 0.1739 0.0714 0.0000 0.0000
Normal 0.4000 0.0000 0.0833 0.5652 0.4286 0.3333 0.1250
Above 0.0000 0.0000 0.0833 0.2609 0.5000 0.6667 0.8750

JFM S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.6000 0.7273 0.7500 0.2500 0.0909 0.0000 0.0000
Normal 0.4000 0.1818 0.0833 0.5313 0.3636 0.0000 0.1667
Above 0.0000 0.0909 0.1667 0.2188 0.5455 1.0000 0.8333

FMA S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.5000 0.5000 0.6923 0.3250 0.1000 0.0000 0.0000
Normal 0.5000 0.3333 0.3077 0.3500 0.3000 0.4000 0.0000
Above 0.0000 0.1667 0.0000 0.3250 0.6000 0.6000 1.0000

MAM S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.3333 0.6667 0.5833 0.3721 0.0000 0.0000 1.0000
Normal 0.3333 0.3333 0.2500 0.2558 0.6000 0.5000 0.0000
Above 0.3333 0.0000 0.1667 0.3721 0.4000 0.5000 0.0000

AMJ S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.3333 0.5000 0.4167 0.3111 0.4167 0.0000 0.3333
Normal 0.3333 0.0000 0.4167 0.3556 0.2500 0.3333 0.3333
Above 0.3333 0.5000 0.1667 0.3333 0.3333 0.6667 0.3333

JJA S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.0000 0.3333 0.3000 0.3556 0.1818 0.8000 0.0000
Normal 0.0000 0.3333 0.5000 0.3111 0.2727 0.2000 1.0000
Above 1.0000 0.3333 0.2000 0.3333 0.5455 0.0000 0.0000

ASO S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.0000 0.2857 0.1818 0.3824 0.4545 0.4000 0.4000
Normal 1.0000 0.4286 0.2727 0.2941 0.1818 0.4000 0.4000
Above 0.0000 0.2857 0.5455 0.3235 0.3636 0.2000 0.2000

SON S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.7500 0.2500 0.1818 0.4000 0.3333 0.3333 0.2000
Normal 0.0000 0.2500 0.3636 0.3333 0.2222 0.3333 0.8000
Above 0.2500 0.5000 0.4545 0.2667 0.4444 0.3333 0.0000

OND S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.6667 0.2222 0.4545 0.4000 0.4444 0.1111 0.0000
Normal 0.0000 0.3333 0.2727 0.4000 0.2222 0.4444 0.4286
Above 0.3333 0.4444 0.2727 0.2000 0.3333 0.4444 0.5714

NDJ S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.3333 0.5714 0.6154 0.3913 0.1818 0.0000 0.1250
Normal 0.5000 0.2857 0.3077 0.4783 0.2727 0.1250 0.1250
Above 0.1667 0.1429 0.0769 0.1304 0.5455 0.8750 0.7500

Coefficient Matrices*

MJJ S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 1.0000 0.0000 0.4000 0.2791 0.4000 0.5000 0.3333
Normal 0.0000 1.0000 0.2000 0.3488 0.3000 0.5000 0.3333
Above 0.0000 0.0000 0.4000 0.3721 0.3000 0.0000 0.3333

JAS S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.0000 0.0000 0.3077 0.4324 0.2500 0.5000 0.2500
Normal 0.0000 0.4000 0.3846 0.2432 0.5000 0.2500 0.5000
Above 1.0000 0.6000 0.3077 0.3243 0.2500 0.2500 0.2500



JFM S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.6000 0.7273 0.7500 0.2500 0.0909 0.0000 0.0000
Normal 0.4000 0.1818 0.0833 0.5313 0.3636 0.0000 0.1667
Above 0.0000 0.0909 0.1667 0.2188 0.5455 1.0000 0.8333

FMA S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.5000 0.5000 0.6923 0.3250 0.1000 0.0000 0.0000
Normal 0.5000 0.3333 0.3077 0.3500 0.3000 0.4000 0.0000
Above 0.0000 0.1667 0.0000 0.3250 0.6000 0.6000 1.0000

MAM S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.3333 0.6667 0.5833 0.3721 0.0000 0.0000 1.0000
Normal 0.3333 0.3333 0.2500 0.2558 0.6000 0.5000 0.0000
Above 0.3333 0.0000 0.1667 0.3721 0.4000 0.5000 0.0000

AMJ S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.3333 0.5000 0.4167 0.3111 0.4167 0.0000 0.3333
Normal 0.3333 0.0000 0.4167 0.3556 0.2500 0.3333 0.3333
Above 0.3333 0.5000 0.1667 0.3333 0.3333 0.6667 0.3333

Coefficient Matrices*

MJJ S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 1.0000 0.0000 0.4000 0.2791 0.4000 0.5000 0.3333
Normal 0.0000 1.0000 0.2000 0.3488 0.3000 0.5000 0.3333
Above 0.0000 0.0000 0.4000 0.3721 0.3000 0.0000 0.3333

Coefficient values shown in (blue color + italics)
• corresponding values could not be calculated 

because for those specific Seasons and 
ENSO Strength Category did not have any 
counts from historical dataset

• values were assigned based on conceptual 
understanding 



EXAMPLE CALCULATIONS
JUNE 1, 2026
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0.0148
0.2281
0.7571

JJA S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.0000 0.3333 0.3000 0.3556 0.1818 0.8000 0.0000
Normal 0.0000 0.3333 0.5000 0.3111 0.2727 0.2000 1.0000
Above 1.0000 0.3333 0.2000 0.3333 0.5455 0.0000 0.0000

DJF S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.6000 1.0000 0.8333 0.1739 0.0714 0.0000 0.0000
Normal 0.4000 0.0000 0.0833 0.5652 0.4286 0.3333 0.1250
Above 0.0000 0.0000 0.0833 0.2609 0.5000 0.6667 0.8750

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso/roni/strengths/

0.4189
0.6896
1.0000

0.0148
0.2429
1.0000

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso/roni/strengths/


JFM S_LN M_LN NN_LN N NN_EN M_EN S_EN
Below 0.6000 0.7273 0.7500 0.2500 0.0909 0.0000 0.0000
Normal 0.4000 0.1818 0.0833 0.5313 0.3636 0.0000 0.1667
Above 0.0000 0.0909 0.1667 0.2188 0.5455 1.0000 0.8333

0
0
0
0
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0.625 7𝑥𝑥𝑥

𝐽𝐽𝐽𝐽𝐽𝐽

 
0.0114
0.1496
0.8390

S_LN RONI ≤ -1.5 °C
M_LN -1.5 °C < RONI ≤ -1 °C

NN_LN -1 °C < RONI ≤ -0.5 °C
N -0.5 °C < RONI < +0.5 °C

NN_EN 0.5 °C ≤ RONI < 1 °C
M_EN 1 °C ≤ RONI <  1.5 °C
S_EN RONI ≤ 1.5 °C

• Count the number of temperature values (in °C) that fall into each tercile based on the defined 
thresholds. This gives the frequency of values in each group.

• The probability is calculated for each group by dividing the number of values in that tercile by the 
total number of traces.

https://iri.columbia.edu/our-
expertise/climate/forecasts/enso/current/?enso_tab=
enso-sst_table

0.0114
0.1610
1.0000

https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/?enso_tab=enso-sst_table
https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/?enso_tab=enso-sst_table
https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/?enso_tab=enso-sst_table
https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/?enso_tab=enso-sst_table
https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/?enso_tab=enso-sst_table
https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/?enso_tab=enso-sst_table
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• The highlighted red tercile probabilities are 
calculated as shown in the previous slide.

• The highlighted yellow tercile probability is 
calculated using IRI as shown in the previous slide.

• Red box = CPC and NOAA

• Yellow Box = IRI

• Blue Box = CPC
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