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A winding path to data science (who am I)
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What I work on now
Conservation Genomics (lots of bioinformatics!)

Environmental Flows & Altered Rivers

Meadows & Restoration

Delta Foodweb Connectivity

 Davis R Users Group

R4WRDS

Carpentries workshops

Life!

2022 • @riverpeek 3 / 33

https://d-rug.github.io/
http://r4wrds.com/


Data in California

an ever-present wave
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So how can we use it for good?
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People think Data Science is...People think Data Science is...
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Actual Data Science is this...

Illustration by @allison_horst, from Hadley Wickham's talk 'The Joy of Functional Programming (for Data
Science)'"

see great visualization of same data 25 ways!
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https://flowingdata.com/2017/01/24/one-dataset-visualized-25-ways/


Rivers

Dams
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Over 1,400 large dams in
CA

95% of streams of have
altered �ows (depleted or
in�ated)

competing demands for
energy, agriculture,
ecology
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Environmental Flows
Many programs are attempting to set environmental
�ows...

CA is physically diverse & management needs vary

Coordination & sharing information between groups is
challenging!

Uncertainty in most appropriate method

Balancing ecological �ow needs & other demands is hard
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Flow Metrics

Timing
Magnitude
Duration
Rate
Frequency

Functional Flow Components

(Yarnell et al., 2020)
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https://onlinelibrary.wiley.com/doi/10.1002/rra.3575


Can calculate quantitative metrics based on hydrograph!Can calculate quantitative metrics based on hydrograph!

These are biologically relevantThese are biologically relevant

2022 • @riverpeek2022 • @riverpeek 12 / 3312 / 33



Spring Recession!Spring Recession!
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Important function relates
to biotic and abiotic
change

Seasonality of Flows

(Yarnell et al., 2020)
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http://dx.doi.org/10.1525/bio.2010.60.2.6


Important function relates
to biotic and abiotic
change

Variability is really
important!

Seasonality of Flows

(Yarnell et al., 2020)
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http://dx.doi.org/10.1525/bio.2010.60.2.6


2022 • @riverpeek 16 / 33



Now:  
Large & Messy Datasets
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Functional Flow Calculator
Available at e�ow.ucdavis.edu

R FFC Calculator: https://ceff-tech.github.io/ffc_api_client/

TNC Rivers for Nature
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https://eflows.ucdavis.edu/
https://ceff-tech.github.io/ffc_api_client/
https://rivers.codefornature.org/#/map


CSCI (California Stream
Condition Index)

over 300,000 samples
from 1994-2018
many stations across the
state
Mazor et al., 2016

ASCI (Algal Stream
Condition Index)

Theroux et al., 2020

Biological Stream Condition Data
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https://www.journals.uchicago.edu/doi/10.1086/684130
https://www.sciencedirect.com/science/article/pii/S1470160X20303587?via%3Dihub


CSCI Scores Variable by site and season
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Biological Sites

Many sites, but not all

overlapped!
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USGS gages across
California

Variable data intervals

Di�erent date ranges
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Helpful bits (but many many more!)
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Real Life:

Merging datasets...is messy
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Lots of waiting andLots of waiting and

iteration though!iteration though!

General Approach: Write StepsGeneral Approach: Write Steps
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Mapview: Map of Sites

Open map here

mapviewOptions(basemaps=basemapsList, fgb=FALSE)
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library(mapview)

library(dplyr)

# set background basemaps:

basemapsList <- c("Esri.WorldTopoMap", "Esri.WorldImagery","Esri.NatGeoW

"OpenTopoMap", "OpenStreetMap", "CartoDB.Positron")

# map

m3 <- mapview(bmi_final_dat, cex=6, col.regions="orange",layer.name="Sel

  mapview(mainstems_all %>% filter(from_gage=="UM"), color="forestgreen"

  mapview(mainstems_distinct, color="steelblue", cex=3, layer.name="NHD 

  mapview(gages_selected_v2, col.regions="skyblue", cex=7, color="blue2"

# these are all bmi or gages in same H12 but not selected

  mapview(gages_not_selected_v2, col.regions="slateblue", color="gray20"

  mapview(bmi_not_selected_v2, col.regions="gold", color="gray20", cex=3

  mapview(hucs_selected_v2, col.regions="orange3", alpha.region=0.1, col

  mapview(hucs_not_selected_v2, col.regions="dodgerblue", alpha.region=0
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file:///Users/rapeek/Documents/github/bmi_ffm_links/slides/images/03_map_of_final_bmi_csci_sites.html


represent multiple
regions
but meager in some
places

Final Sites
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Collapsed to 3 (based
on Patterson et al.
2020)

Spatial Joins are
amazing

Stream Classes
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Results!Results!

 ] ]
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Results
seasonality one of strongest factors

as was Fall Pulse and Dry Season Base�ows

published some stuff
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Thanks!Thanks!
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