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Weather-within-climate rainfall characteristics such as onset, duration, and demise
provide important insight for the agriculture, health, disaster, and energy industry.
onset and demise of the annual rainfall cycle is significant for rainfed agriculture. In
this case agricultural planning, and consequently food production are heavily affected
by changes to the start and end of the rainfall season. This is especially true for
complex rainfall regimes, or regions that have one or more of the following: (1)
multiple rainfall seasons in a given year, (2) a relatively wet dry season, (3) unclear
transitions between wet and dry seasons.

Problems  
Several methods have attempted to calculate temporal characteristics of rainfall; however, 
these methods are not broadly applicable, but based on their region of interest. There has 
yet to be a method that includes both agronomical and meteorological considerations.

Objectives
Develop a comprehensive method that 1) includes both agronomical and meteorological 
considerations; 2) gives flexibility for the user; and 3) frames rainfall characteristics based 

on the modality of the annual rainfall cycle. 

Caribbean Institute of Meteorology and Hydrology (CIMH) 1969-2017 station dataset     
NOAA Global Historical Climatological Network 1960-2017 station dataset
- Metadataset with 34 stations with daily rain gauge data across the Caribbean

1. Set an agronomical mm threshold.
2. Using the raw daily data, look for the 

candidate onsets that meet the number of 
dry days below the agronomical mm 
threshold or X% of days between N days that 
is less than the agronomical mm threshold. If 
so, candidate onset becomes a false onset.

3. Filter out false onsets.
4. Earliest candidate onset after the start of 

analysis is the agronomical onset.
5. Same steps apply for demise except looking at 

days above agronomical mm threshold for 
false demises.
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The method can be utilized to investigate 
temporal characteristics associated with a crop or 
commodity (e.g. agronomical mm threshold and 
persistence of rainfall)

Startdate Enddate

1. Take daily data and calculate climatology.

2. Smooth Climatology using harmonics filter 

in order to reduce noise.

3. Start and end dates of the analysis are 

determined relative to the initial onset and 

final demise of the climatological rainy 

season(s)

a. Can be determined numerically 

or tradition (e.g. April 1st to 

November 30th for the Caribbean)

Northwestern Caribbean station-averaged annual cycle
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Difference 

between peak 

and trough > 

.5mm

4. Intermittent Dry Period exists if the difference 

between the minimum of the dry period and either 

peak surrounding it is >0.5mm

5. In the example, there is one valid intermittent 

dry period.

6. The number of intermittent dry periods determine how 

many seasonal windows there are.

a. EX: 3 seasonal windows

1. First Season (green; start date to minimum of dry 

period)

2. Second Season (yellow; minimum of dry period to end 

date)

3. Intermittent Dry Period (mid-dates between peaks to 

minimum of dry period)
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• Novel approach to determine temporal characteristics in any region is proposed.

• Utilizes information on rainfall and the rate of change of rainfall through the troughs and 

peaks of the annual rainfall cycle in order to determine the dates of candidate onsets and 

demises

• Uses seasonal windows that are determined by the modality of the region’s climatological 

rainfall cycle

• Characterizes intermittent dry periods

• Implications
• Year-to-year onsets and demises can be utilized to investigate their relationship with 

dynamical mechanisms or weather types.

• The usage of seasonal windows can be utilized to investigate intraseasonal variability.

• Advances the understanding of intermittent dry periods

• Method can be utilized under a modeling diagnostic framework (e.g. assess how well 

models simulate these characteristics in comparison with the observations)

Present Method Mean Dates better resemble those 

from Martinez et al. 2019 than in previous methods 

for onsets and demises

Previous methods have later onset dates which are attributed to:

1. Using Pwindow as the annual climatological daily mean

2. Solely determining onset or demise by S(n)

3. Not using seasonal windows
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Accumulated Precipitation Anomalies

𝑆window 𝑛 = 

𝑖=𝑡window
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Accumulated 

Precipitation 

Anomalies from mean 

at day “n”
Date to start 

S(n) calculation

Precipitation 

at day (i)

Seasonal Window daily 

average precipitation relative 

to year (instead of annual 

daily average relative to 

climatology) 
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1. Smooth the year daily data (Gaussian 

Smoothing)

2. Look at every trough to peaking in the 

smoothed data and determine whether a 

day meets the criteria for a Candidate 

Onset (day above a mm-threshold & Rate 

of Change above mm-threshold)

3. For Demise Candidates, every peak to 

trough below the mm-threshold

4. Calculate Accumulated 

Precipitation Anomalies 

5. S(n) is used as a reference to then locate the 

candidate onset or demise associated with it

6. Smoothing filter can have many kinks 

leading up to the S(n) reference date, causing 

several candidate onsets or demises. Thus we 

look to the candidate onset that is within a 

percentile the seasonal totals.
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