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Title of Report:
South Miami-Dade Statistical Data Analyses

Prepared for:   SFWMD
Prepared by:    Eric P. Smith

Purpose:
Develop a tool to provide insights into relationships 
among and between hydrologic and water quality data 
for the region
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Exploratory Statistical Analysis Report (Cont.)

This report is the 3rd part of a three-phase study

1. Compilation of Data
2. Data Scrub
3. Exploratory Analysis
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Scope of Study

Project Area is located:

• SE Miami-Dade County
• South of the C-4 canal
• East of the L31W levee 
• Includes SFWMD water 

within Florida and 
Biscayne Bay
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Source of Data for Statistical Analysis
• SFWMD, USGS, DERM and Biscayne National 

Park databases
• Data was ‘scrubbed’ under a separate contract

• Eliminate anomalous data points and 
• Fill in data gaps with estimated data where 

appropriate

Period of Record – 01/01/2000 through 12-31-2009
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Types of data analyzed: 

Daily Timeseries
Groundwater Levels (168 stations)
Surface Water Stage (154 stations)
Canal/Structure Flow (60 stations)
Rainfall Gage Recorders (29 stations)

Discrete (random) and 
Continuous (15 minute interval)

Water Quality (182 Salinity stations)
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The report is a tool to aid in scientific investigation of data 
relationships and trends in the area.

It provides insights into relationships among and between 
hydrologic and water quality data for the region.

The report should not be considered an “Answer Machine”

Exploratory Statistical Analysis Report (Cont.)



S O U T H  F L O R I D A  W A T E R  M A N A G E M E N T  D I S T R I C T

Report includes the computation of data correlations 
to aid in understanding the relationships in the data

A simple description or definition of Correlation 
Coefficients: 

• A measure of the relationship between two 
variables

• Correlation coefficients are useful because they can 
indicate a predictive relationship in data sets

Exploratory Statistical Analysis Report (Cont.)



S O U T H  F L O R I D A  W A T E R  M A N A G E M E N T  D I S T R I C T

Types of Correlations calculated for this Report:

• Pearson:  
Traditional Correlation
Good for Linear and Normal Distributions

• Spearman: 
A Rank Correlation and doesn’t require a normal distribution
Not as sensitive to odd observations or outliers

• Kendall:
Also a Rank or Order based Correlation 
Good for monotonic relationships between series

Rank Correlations:
Ranks are computed and correlations between the ranks are calculated
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The correlation coefficients (Pearson’s) reflect the noisiness and 
direction of a linear relationship.  Not slope or non-linear variation.

Examples plots of Pearson’s Correlation Coefficients

Exploratory Statistical Analysis Report (Cont.)



S O U T H  F L O R I D A  W A T E R  M A N A G E M E N T  D I S T R I C T

Pearson’s Correlation Coefficient and Linearity

1. Pearson’s is good with a 
normal or linear distribution

2. Not distributed normally and 
not linear

3. Distribution is linear, but has a 
different regression line – one 
outlier changes the 
regression.

4. One outlier is enough to 
produce a high correlation 

Each graph shows the same basic statistics:
Mean (.75), Variance (4.12), Correlation 
(0.816), and Regression Line (y = 3 + 0.5x)
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Analyses Included in the Report: 
Correlation for stations with

(Stage, Groundwater, Rain, Flow, Salinity)
•Same data type
•Different types
•Full period of record for the study
•Wet season & dry season

Lag correlations 
No lag, and 1 to 5 days.  (i.e.: Lag 1 is the previous day)
between variables of the same type or different types

Neighboring station relationships 
Correlations by station and type for each station with the six 
closest in distance
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Principal Components Analysis(PCA)/Factor Analysis
Helps summarize data and relationships between variables.

Scree plots : 
Shows eigenvalues vs. eigenvectors or 
number of factors

Variance Explained plot:
Displays the proportion of total variance 
for each component and the cumulative 
proportion of the variance explained.

The PCA use the number of factors  with 
eigenvalues above 1 .(Look for the elbow)
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Rotated Factor Pattern
Factor1 Factor2 Factor3

S20G_Rain 77 * 27 23
S20F_Rain 77 * 28 22
S179_Rain 76 * 30 24
S21A_Rain 75 * 26 20
S21_Rain 72 * 35 24
S20_Rain 71 * 23 22
HOMESFS_rain 71 * 35 26
S165_Rain 71 * 40 21
S167_Rain 70 * 38 24
S18C_Rain 69 * 29 18
S177_Rain 67 * 38 17
MDTS_rain 67 * 18 15
tpts_rain 67 * 14 16
S332_Rain 63 * 38 19
S174_Rain 62 * 45 21
JBTS_rain 62 * 21 17
S123_rain 61 * 39 23
S334_rain 29 88 * 20
S335_rain 29 88 * 20
S336_Rain 36 83 * 21
S338_Rain 48 * 65 * 22
S331W_rain 53 * 62 * 23
S331_Rain 48 * 60 * 22
S26_rain 47 48 * 28
miamai_ap_rain 22 21 82 *
TAMI_AIR_rain 22 19 82 *
PERRINE_Rain 27 22 81 *
miami_2_Rain 25 15 77 *
Printed values are multiplied by 100 and rounded to 
the nearest integer.  Values greater than 0.474122 
are flagged by an '*'.

Principal Components 
Analysis(PCA)/Factor Analysis

Shows the sets of variables identified by 
the rotated factor pattern of rain data.

Variables with similar values grouped or 
flagged with a star
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15

Principal Components Analysis(PCA)/Factor 
Analysis

• Bi-plots summarizes sites and 
times in one display

• Useful to identify sites with 
similar and extreme 
measurement patterns 

Note:  2064 represents one day 
when rain was considerably 
greater than other times
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Correlation Matrix for Rain Stations
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Heat Maps

Help summarize relationships 
of data by representing the 
size correlations in groups of 
colors on and off the matrix 
diagonal

Values of high correlation on 
the diagonal are comparing 
the same variables

High values off the diagonal 
are variables to look at
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DEPVAR:  dependent variable
RMSE:   square root of the mean square 
root
Intercept: gives the value of the intercept in 
the model

The rest of variables in the model

IN:  Indepentent variables
P:  number of parameters
EDF:  Degrees of freedom
RSQ:  R-squared of the model

Regression Models (stepwise regression procedure)
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Example analysis:  S20F flow and salinity

• Illustrates how the report can be used to explore data relationships
• Important factors to consider when interpreting the data  relationships
• The example shows some of the complications the analysis of a simple 

question may need to provide a very general answer.

“Does flow out of S20F cause changes in salinity, stage and water 
levels nearby?”
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Flow: S20F_S, S21A_S, S179_S
Well: BBCW6 (BBCW6GW1, BBCW6GW2), G3356
Stage: S20F_H, S21A_H, S179_H
Salinity: BISC 124, BISC 123, BISC 122, BISC113, BISC16BOT, 

BISC24BOT, BISC34BOT, BISC14BOT, BISC32BOT, 
BISC22BOT, BISC129, BISC104

Map of some of the stations for the 
Example Analysis:
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Answer:

• The analysis suggests there is a relationship between flow at S20F 
and salinity levels  at nearby stations

• The relationship is strongest at the stations closer to S20F

• However the strength of the relationship is difficult to assess as 
there may be other factors involved

• This is suggested by the fact that salinity at stations farther from 
S20F are also correlated with flow at S20F, although the 
correlation is weaker
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Questions?
Links to Information and Data:

SFWMD Web site: Link to Miami-Dade Service Center Page

Map-based Interface to South Miami-Dade Water Issues Documents and Data

http://www.sfwmd.gov/portal/page/portal/xweb about us/miami dade service center�
http://my.sfwmd.gov/KMLEXT/CUSTOMKMLS/SMDICA/SMDICA_PORTAL.KML�
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