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Why Predict Water Quality?
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POST

NO POST

The ‘Current Method’ 
is Inadequate for 

Public Notification
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Statistical methods have been 
successfully used to develop 

FIB models that can accurately predict 
water quality standard exceedances
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Endorsed for 
Implementation:

Models Studied:

+ more
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The California NowCast System

https://i.ytimg.com/vi/U4kEp9LSsxc/maxresdefault.jpg

NowCast          15 min ago

Doheny State Beach



Current Method vs. NowCast Predictions

Current Method
1. Public notification/management 

action based only on a single 
sample

• Retroactive

2. Generally low sensitivity

3. Low availability

• Samples taken typically once 
weekly

NowCast
1. Predictions are based on the most 

up to date environmental data

• Come from models based on 
years of environmental data

2. Models are tuned to achieve 
performance levels desired by 
beach managers 

3. Available 7 days/week



NowCast is a Comprehensive Program
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1. Automated Modeling Pipeline

2. Technical Oversight

3. Public Notification and Education

4. Beach Manager Communication
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HYPERION SHORELINE BACTERIA SAMPLES

DATA

CDIP



Model Evaluation Metrics:

Sensitivity = Accuracy of model in predicting 
‘Poor’ water quality

Specificity = Accuracy of model in predicting 
‘Good’ water quality
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NowCast models are designed to be more health 
protective than the ‘Current Method’ (CM)
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https://magicseaweed.com/photo/375765/album/a9d5cdced077e918cd3ab840137d4846/

NowCast          15 min ago

28th Street Storm Drain
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http://www.thesurfchannel.com/news/20140604/doheny-surf-festival-returns-june-28-29/

NowCast provides 
many more days 
of water quality 
information to 
the public than 
samples alone

Count

Samples55

Summer 2018 Season Averages
(19 Beaches)

Count

Samples55

Summer 2018 Season Averages
(19 Beaches)
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http://www.thesurfchannel.com/news/20140604/doheny-surf-festival-returns-june-28-29/

NowCast provides 
many more days 
of water quality 
information to 
the public than 
samples alone

Count

Samples55

Summer 2018 Season Averages
(19 Beaches)

Count

NowCast 
Predictions

Samples55

202

Summer 2018 Season Averages
(19 Beaches)
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NowCast Beaches

Summer 2016: 5 beaches
4 partner agencies



16

NowCast Beaches

Summer 2016: 5 beaches

Summer 2017: 10 beaches
6 partner agencies
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NowCast Beaches

Summer 2016: 5 beaches

Summer 2017: 10 beaches

Summer 2018: 19 beaches
8 partner agencies
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NowCast Beaches

Summer 2016: 5 beaches

Summer 2017: 10 beaches

Summer 2018: 19 beaches

Winter 2018/19: 5 beaches
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NowCast Beaches

Summer 2016: 5 beaches

Summer 2017: 10 beaches

Summer 2018: 19 beaches

Winter 2018/19: 5 beaches

Summer 2019 (TBD): 
30-35 beaches

10 partner agencies



Lessons Learned
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1. Models can provide more 
frequent and sensitive 

information than the CM alone



Models are typically more sensitive than the 
CM while maintaining adequate specificity

Performance Mean Sensitivity Mean Specificity

NowCast Season # Beaches NowCast CM NowCast CM

Summer 2017 10 0.46 0.10 0.86 0.95

Winter 2017/2018 
(Pilot)

5 0.51 0.28 0.88 0.91

Summer 2018 19 0.19 0.12 0.90 0.95

Present 
(Winter 18/19)

5 0.40 0.10 0.88 0.91
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2. Sensitivity and specificity are 
more useful metrics than 

traditional statistics



Summer 2018 Results – Model Performance
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25 (53%)
15 (32%)

3 (6%)

4 (9%)

Good

Acceptable

Under Review

Poor

19 Beaches
47 Models
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3. Models provide insight on 
important environmental mechanisms 

to water quality at the beach 
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4. There are a number of benefits 
from the centralization of a

modeling system
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5. Communication with beach 
managers and the public is 
an important component of 
predictive modeling systems







Temporary Fixed









Contact Information
Ryan Searcy

Beach Water Quality Modeler

beachreportcard@healthebay.org

rtsearcy@stanford.edu

Website: beachreportcard.org

Mobile app: Available now on iOS and Android

GitHub: https://github.com/rtsearcy/NowCast

Ref.: Searcy et al. (Journal of Enviro. Management, 2018) 34
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