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WHERE IS DATA NORMALLY SLOTTED IN THE DECISION-
MAKING PROCESS?
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Are there other 
ways decision-
makers use data?
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DATA FOR DECISIONS



Reiner, Rob. (1984) This is Spinal Tap 

Kris Straub (2014), Chainsawsuit

https://www.azquotes.com/quote/254214

https://www.levelupfun.com/articles/survivorship-biasPRELIMINARY INFORMATION – SUBJECT TO REVISION. NOT FOR CITATION OR DISTRIBUTION

THE CHALLENGE

https://chainsawsuit.krisstraub.com/20140916.shtml


IWS Basins: Observe, Understand, Predict, and Deliver | U.S. Geological Survey (usgs.gov)

UNREVIEWED DRAFT - DO NOT DISSEMINATE
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https://www.usgs.gov/media/images/iws-basins-observe-understand-predict-and-deliver


USGS | National Water Dashboard

ALL PHOTOS PUBLIC DOMAIN UNLESS OTHERWISE NOTED
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https://labs.waterdata.usgs.gov/visualizations/water-use-15

https://dashboard.waterdata.usgs.gov/app/nwd/en/?aoi=default
https://labs.waterdata.usgs.gov/visualizations/water-use-15/index.html


2009 SECURE Water Act 
PL 111-11 Section 9508

To evaluate:
• The status of water resources in 
the United States
• The quantity of water available
• The quality of water available
• Long-term trends in water 
availability

And ultimately, to forecast water 
availability for future economic, 
energy, and environmental uses

https://bobdylancenter.com/about/biography/
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Using Artificial Intelligence to 
Help Protect Trout and Drinking 
Water Supplies | U.S. 
Geological Survey (usgs.gov)

Stream Temperature Forecasts 
for Sites in the Delaware River 
Basin - Delaware River Basin 
Stream Temperature Forecasts 
(usgs.gov)
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https://www.usgs.gov/special-topics/year-of-open-science/news/using-artificial-intelligence-help-protect-trout-and
https://www.usgs.gov/special-topics/year-of-open-science/news/using-artificial-intelligence-help-protect-trout-and
https://www.usgs.gov/special-topics/year-of-open-science/news/using-artificial-intelligence-help-protect-trout-and
https://www.usgs.gov/special-topics/year-of-open-science/news/using-artificial-intelligence-help-protect-trout-and
https://labs.waterdata.usgs.gov/water-temperature-forecasts/DRB/2023/index.html
https://labs.waterdata.usgs.gov/water-temperature-forecasts/DRB/2023/index.html
https://labs.waterdata.usgs.gov/water-temperature-forecasts/DRB/2023/index.html
https://labs.waterdata.usgs.gov/water-temperature-forecasts/DRB/2023/index.html
https://labs.waterdata.usgs.gov/water-temperature-forecasts/DRB/2023/index.html


From Appling et al. 2022
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AI/ML COMPLIMENTS OTHER MODELING FRAMEWORKS

Figures by H. Corson-Dosch; data from Jia et al. 2021

https://labs.waterdata.
usgs.gov/visualizations/
temperature-prediction

Design Discovery

From Appling et al. 2022

Empirical,
Deterministic

Artificial Neural 
Networks

https://www.sciencedirect.com/science/article/abs/pii/B9780128191668001213?via%3Dihub
https://labs.waterdata.usgs.gov/visualizations/temperature-prediction/index.html
https://labs.waterdata.usgs.gov/visualizations/temperature-prediction/index.html
https://labs.waterdata.usgs.gov/visualizations/temperature-prediction/index.html
https://www.sciencedirect.com/science/article/abs/pii/B9780128191668001213?via%3Dihub


istockphoto.com
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1. RELIABLE

2. USEFUL

3. ENHANCE 
UNDERSTANDING
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istockphoto.co
m

3 KEY QUALITIES OF DECISION-AGNOSTIC DATA
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ENSURING BEST PRACTICES FROM DEVELOPMENT TO DELIVERY



Deep 
Learning

Process-
Guided 
Deep 

LearningProcess-
Based

Process-
Baseduncal

Process-Guided Deep 
Learning Predictions of 
Lake Water Temperature 
- Read - 2019 - Water 
Resources Research - 
Wiley Online Library

Figures by H. Corson-Dosch; data from Jia et al. 2021

Deep Learning model “learns” physics 
through pre-training with 
thermodynamic model predictions

https://labs.waterdata.usgs.gov/visualizations/
temperature-prediction

Data Science for 
Water Resources | 
U.S. Geological 
Survey (usgs.gov)
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https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2019WR024922
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2019WR024922
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2019WR024922
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2019WR024922
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2019WR024922
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2019WR024922
https://labs.waterdata.usgs.gov/visualizations/temperature-prediction/index.html
https://labs.waterdata.usgs.gov/visualizations/temperature-prediction/index.html
https://www.usgs.gov/mission-areas/water-resources/science/data-science-water-resources
https://www.usgs.gov/mission-areas/water-resources/science/data-science-water-resources
https://www.usgs.gov/mission-areas/water-resources/science/data-science-water-resources
https://www.usgs.gov/mission-areas/water-resources/science/data-science-water-resources


Drought Prediction and Water 
Availability: A Report on the 2022 
USGS-NIDIS National Listening 
Session Series | Drought.gov

Stakeholder Engagement to Guide Decision-Relevant Water Data Delivery (wiley.com)

National Modeled Water Atlas | U.S. Geological Survey (usgs.gov)
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WHO NEEDS WHAT DATA IN WHAT FORMAT TO MAKE WHAT DECISION?

https://www.drought.gov/documents/drought-prediction-and-water-availability-report-2022-usgs-nidis-national-listening
https://www.drought.gov/documents/drought-prediction-and-water-availability-report-2022-usgs-nidis-national-listening
https://www.drought.gov/documents/drought-prediction-and-water-availability-report-2022-usgs-nidis-national-listening
https://www.drought.gov/documents/drought-prediction-and-water-availability-report-2022-usgs-nidis-national-listening
https://onlinelibrary.wiley.com/doi/epdf/10.1111/1752-1688.13055
https://www.usgs.gov/nwc


Machine learning predictions of nitrate in groundwater used for 
drinking supply in the conterminous United States - ScienceDirect

Daily surface temperatures for 185,549 lakes in the conterminous United States estimated using deep 
learning (1980–2020) - Willard - 2022 - Limnology and Oceanography Letters - Wiley Online Library
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https://www.sciencedirect.com/science/article/pii/S004896972106143X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S004896972106143X?via%3Dihub
https://aslopubs.onlinelibrary.wiley.com/doi/full/10.1002/lol2.10249
https://aslopubs.onlinelibrary.wiley.com/doi/full/10.1002/lol2.10249


https://labs.waterdata.usgs.gov/visualiations
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https://labs.waterdata.usgs.gov/visualizations/index.html
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INTERDISCIPLINARY APPROACHES TO COMPLEX SYSTEMS



Colorado River Basin Drought Forecasts - Interactive Map of Colorado River Basin 
Drought Forecasts (usgs.gov), Internal Only

CDC Social 
Vulnerability 
Index, 2020

Illustration by 
Millie von Platen, 
Vox 2023

From “Water-Use Data Gap Analysis,” USGS GeoNarrative
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SOPHISTICATED MODELING APPROACHES TO COMPLEX SYSTEMS

https://www.vox.com/the-highlight/23658977/colorado-river-drought-lake-mead-wildlife-fish-birds
https://geonarrative.usgs.gov/waterusedatagapanalysis/


Figures from Appling et al. 2022

Cassie Kozyrkov, 
Decision Scientist
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AI = “AUTOMATED INSPIRATION”

https://linkinghub.elsevier.com/retrieve/pii/B9780128191668001213
https://www.kozyr.com/about


From Appling et al. 2022

Icon designed by Ida Desi Mariana for 
FlatIcon.com

https://viso.ai/deep-learning/data-preprocessing-
techniques-for-machine-learning-with-python/

Icon designed by Parzival’ 1997 for FlatIcon.com https://en.wikipedia.org/wiki/Self-organizing_map

Icon designed by Becris for FlatIcon.com
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AI/ML IS NOT “ONE-SIZE-FITS-ALL”

Preprocessing

Input Selection

Inference

Forecasting

Summarization

https://linkinghub.elsevier.com/retrieve/pii/B9780128191668001213
flaticon.com
https://viso.ai/deep-learning/data-preprocessing-techniques-for-machine-learning-with-python/
https://viso.ai/deep-learning/data-preprocessing-techniques-for-machine-learning-with-python/
https://www.flaticon.com/free-icon/prediction_5564445?term=prediction&page=1&position=2&origin=search&related_id=5564445
https://en.wikipedia.org/wiki/Self-organizing_map
https://www.flaticon.com/free-icon/deep-learning_2103787?related_id=2103832&origin=search
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“As a society, we’ve been 
through technological advances 
before. And they’ve all 
promised a utopian life without 
the drudgery, but the reality is 
they come for our 
jobs…Whether it’s globalization 
or industrialization or now 
artificial intelligence, the way of 
life that you are accustomed to 
is no match for the promise of 
more profits and new 
markets…at least those other 
disruptions took place over a 
century or decades. AI is gonna 
be ready to take over by 
Thursday…”

Jon Stewart

The Daily Show, April 1, 2024
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