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SAN JUAN BAY ESTUARY WATERSHED INDEX
(SJBEWI)

ü The watershed index will provide information 

about the status and trends of  ecological, 

social, and economic benefits they provide the 
SJBE’s watershed. 

ü Indicate the status and present trends 

regarding the health and environmental 

conditions of  the San Juan Bay Estuary (SJBE) 

ecosystems 
üThree component areas: Ecological, hydrology, 

and socioeconomic. 



COMPONENTS OF THE SJBE WATERSHED INDEX

ECOLOGICAL (Measured by the SJBE Program)

• Fauna: Birds Species Richness (3 years)

HYDROLOGY

• Water Quality

SOCIOECONOMIC OBJECTIVES (Census Bureau)

• Proportion of  Population Below Poverty Line Indicator

• Median Household Income Indicator

• Employment Status/Unemployment Indicator





BIRD POPULATION ANALYSIS
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What is Normalization? 

Normalization is a scaling technique in which values are shifted and rescaled so that 

they end up ranging between 0 and 1. It is also known as Min-Max scaling. 

Here’s the formula for normalization: 

 

Here, Xmax and Xmin are the maximum and the minimum values of the feature 

respectively. 

What is Standardization? 

Here’s the formula for standardization:

should we use standardization? Let’s find out!

–

DATA NORMALIZATION: A FIRST STEP TOWARDS AN 

INDEX



 0.063 > X > 0 low species richness for the bird data considered 
  

Species Richness 3 years   
2017-18 Norm 2018-19 Norm 2019-20 Norm Average Norm 

1 Laguna del Condado 12 0.053 20 0.217 17 0.000 16.333 0.090 

2 Viejo San Juan 23 0.632 22 0.304 20 0.091 21.667 0.342 

3 Universidad de PR Rio 

Piedras 

15 0.211 18 0.130 17 0.000 16.667 0.114 

4 Aljibe Las Curías, Cupey 20 0.474 25 0.435 25 0.242 23.333 0.384 

5 Quebrada Chiclana, 

Caimito 

11 0.000 15 0.000 17 0.000 14.333 0.000 

6 Bosque Estatal de Piñones 30 1.000 38 1.000 50 1.000 39.333 1.000  
AVERAGE 0.395 

 
0.348 

 
0.222 21.944 0.322  

MEDIAN 0.342 
 

0.261 
 

0.045 
 

0.228  
1 =highest species richness 

        

 0 = lowest species richness         

Table 3 – Species Richness Normalize Data for the Census Sites Between 2017 to 2020 

Bird Species Richness Indicator (BSRI)

BSRI present a value of  0.322





WATER QUALITY MONITORING PROGRAM

• An Approved Quality Assurance Project Plan.

• 24 stations.

• 15 water bodies.
• 12 parameters.

• Provided opportunity to more than 400 volunteers since 2008.

• 305(b)/303(d) Water Quality Assessment Integrated Report.

• Supported students in their instigations and projects.  

• Being used by stakeholders, federal & state agencies.









Water Quality Selected Parameters

–

Indicators of water data 

MONTH pH Turbidity Dissolved 

Oxygen 

April 7.78 5.28 6.06 

May 6.58 2.31 6.21 

June 7.89 3.48 5.71 

July 7.94 3.15 5.85 

August 7.92 2.12 5.59 

 4. Water Quality data from April to August 2021 of selected indicators. Data is the 

–

Data is the average of  24 evaluated stations by month 

(April to August 2021)



 

Indicators of water data 

MONTH pH Turbidity Dissolved 

Oxygen 

WQWI considering the 

identified Indicators 

April 0.882 1.000 0.758 0.880 

May 0.000 0.060 1.000 0.353 

June 0.963 0.430 0.194 0.529 

July 1.000 0.326 0.419 0.582 

August 0.985 0.000 0.000 0.328 

Average 0.766 0.363 0.474 0.535 

Median 0.963 0.326 0.419 0.529 

Table 5. WQWI by month and for the period of April to August 2021 for the SJBE. The 

Water Quality Watershed Index (WQWI)

The WQWI for the considered period (2021) is 0.535



WATER QUALITY TREND
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Consider available data for indicators

Since metrics use a variety of units, you will need to create a common frame

of reference for success, such as a scale from 0 to 10 or 0 to 1.

The normalization of the data will be applied using a min-max scaling for each

social indicator to establish a central parameter to distribute the values

between 0 and 1.

The formula for calculating normalize values is:

X normalize = (X – X min) / ((X max – X min)

If the normalization process defines 1 as the lowest value associated with the 

normalization of the data. To adjust the data in a better representative way the 

1 – X normalize function will be applied to the data.



Indicators for the Socioeconomic Index

Indicators for the Social and Economic Component Acronym 
Average 

Value 

# of census tracts 

considered 

Proportion of Population Below Poverty Line Indicator PBPLI .605 187 

Median Household Income Indicator MHII .237 186 

Employment Status / Unemployment Indicator ESUI .687 186 

Average   0.510  

Median   0.610  

Table 7. Values of the considered indicators integrated to produce the socioeconomic index. 

→

7. Values of the considered indicators integrated to produce the socioeconomic index. 

 

→

 Socioeconomic Index (SEI) →      PBPLI + MHII + ESUI = 0.510 

                                          3 



The San Juan Bay Estuary Watershed Index

SJBE-WI  →  Ecological Fauna + Hydrology Water Quality + Socioeconomics  = 0.438 

                                                      3 

–

– –

→

Component 
Calculated 

Value 

Ecological Fauna  .304 

Hydrology Water Quality .487 

Socioeconomic .510 

Average 0.438 

Median 0.487 

Table 9. San Juan Bay Estuary – Watershed Index 

– –



Recommended Indicators

SOCIOECONOMIC 

• Social indicators based on people’s perceptions & feelings 

to conditions or different scenarios, like extreme climate events 

ECOLOGICAL 

• Invertebrate Community Index 

• Landscape Biodiversity Index

HYDROLOGY

• Hydrological connectivity

• Lagoon’s conditions

• Riparian Integrity



 

 

Plot network for the SJBE
Watershed Urban Forest 

Inventory
(Brandeis, 2003)





La libélulas como indicadores ambientales



SJBE-WI

Ecological

Landscape 
Biodiversity 

Index

1. Perimeter to area (Perimeter 
area fractal dimension) 
recognized as PAFRAC

2. Percentage of the 
Landscape (PLAND)              

3. Number of Patches or 
Fragments (NP)                       

4. Large Patch Index (LPI)                                        
5. Contagion Index 

(CONTAG)

Fauna

Species Richness

Hydrology

Water Quality

1. pH                                                             
2. BOD                                                          

3. Turbidity

Connectivity

1. Proximity of habitats                                              
2. Gaps in hydrologic 

connectivity                         
3, Gaps in hydrologic 

connectivity                         
4. Gaps in hydrologic 

connectivity                         
5. Channel dynamics 

Lagoon's 
condition

1. Total Organic Carbon                                            
2. Net Load                                                                 

3. Lagoon's dynamics

Riparian Integrity

1. land use-land cover categories 
within riparian buffer.                                                                         

2.  percentage of modification in 
riparian zone.                                                             

3. percentage of modification in 
riparian zone.                                                             

4. percentage of modification in 
riparian zone.                                                             

5. dynamics in connectivity to 
green areas and open spaces.                                                              

6. riparian condition in relation 
to functions by watershed.                                                                 

7. exposed soil.

Socioeconomics

Vulnerability/ 
Economic 

Response and 
Performance

1. Proportion of Population 
Below Poverty Line Indicator 

(PBPLI)                                                       
2. Median Household Income 

(MHII)                                     
3. Employment Status / 

Unemployment Indicator 
(ESUI)



Certificación Ciudananos
Científicos



Resultados Serie Febrero 2022

Total de Participantes - 256

36

84
97

39





Descargas ilicitas: Identificación y 
Correción





Over 200 diagnostic stations

NH+ strip test/Monitoring

Dye tests

CCTV/vacuum truck

Cross country/underground source ID



ILLEGAL DISCHARGES DETECTION & ELIMINATION (IDDE) 

MULTI-SECTORIAL TASKFORCE



jbauza@estuario.org

www. estuario.org

MUCHAS GRACIAS

mailto:jbauza@estuario.org

