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National and Regional websites
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Talk #4 -

Google Charts directly from
ERDDAP using .dataTable




Steps to make a chart




Step 2. - get the data

var locationData = $.ajax({
url: "ERDDAP URL",

dataType: "json",

async: false
}) .responseText;




Step 2 - instantiate the DataTable

var locdata =
new google.visualization.DataTable(locationData);




Step 3 - configure the chart

var moptions = {
zoomLevel: 6,
displayMode: 'markers',

height: 370
¥;




Step 3 - Draw the chart

var mapchart =
new google.visualization.Map(
document.getElementById('map div')

]




this.constrained = this.dataUrl + 'time%2Csst%2Datmpé&platform_code=" + this.platformCode + "&orderBy("time")’
return this.httpClient.get<string>(this.constrained).subscribe(value => {

this.dataTable = new google.visualization.DataTable(value);
this.atmpChartData = {
chartType: 'LineChart’,
dataTable: this.dataTable,
view: {columns: [0,2]},
options: {
title: ‘Awesome Air Temperature Data Chart’,
explorer: {
axis: 'horizontal'
}

}
if (this.hasData(this.dataTable, [0,2])) {

this.has.set(‘atmp’, true);

}

42002-WEATHER BUOYS -- atmp




Talk #3 OOI - current status and
future goals
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Ocean Observatories Initiative

NSF-funded project for long-term (20+
years) permanent infrastructure for ocean
observations

45 degree Universal Joint
5 m EM 3/4" Mooring Chain

Two parts:

. Regional instrumented cabled array on
the Oregon-Washington shelf

. Coastal & Global Scale Nodes (CGSN)
with moorings in the Irminger Sea, at
Station Papa, in the Southern Ocean &
Argentine Basin (descoped), and arrays
at the mid-Atlantic bight and the Oregon
Coast
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CGSN contains:

. Surface moorings equipped with
instruments on the buoy, at 7m depth,
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OOl Data — Data Portal (ooinet.oceanobservatories.org
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OOl Data — Quick Overview

Data may be accessed programmatically via api

Can be downloaded synchronously or asynchronously (as netCDF) w/CF-vocab
Data is split based on “streams” which identify: the array, node, instrument, method

. May be further split based on deployment

. Overlapping instruments per “stream” requires segregation by deployment
Current QC

. No QARTOD Implementation

HITL consists of “annotations”: human-readable text based on stream and time
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Future Goals

. Currently working on implementing QARTOD QC checks
. In partnership with Axiom Data Science
. Moving via test through our data streams on a per-instrument basis
. Includes nutrient, pH, pCO2, zooplankton, other biological and chemical data
. Added functionality needed, particularly with effective dating of test value-ranges

. Making our extensive ship-based water sampling datasets available
. Using a modified GO-SHIP vocabulary and fields
. Working with LTER due to co-located stations and sampling plans

. Integrate with the broader Ocean-Data Management and Service community
. Bring our data formats up to community standards
. Goal to be able to serve our data through as many portals as possible
. Make it discoverable through portals such as GOA-ON, partner IOOS orgs (i.e. NaNOOS),
project page on BCO-DMO, push to GliderDAC and NBDC

. Value-add data products and services

. In-depth examination of calibrations, in-situ and co-located data comparisons, etc
. Provide visualization and data-analysis tools for our users to enhance basic functionality
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Talk #5 Using R & Github
for Automated Reporting




Automated Reporting for IEA , Sanctuaries

e Data-driven storytelling: interactive infographics
e Real-time management: automated workflows

Integrated Ecosystem Assessment (IEA) National Marine Sanctuaries (NMS)

EEcosystem Status Reports (ESRs) x 1 yr ECondition Reports (CRs) x 5-7 yrs
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R for Data Science

O'REILLY"
Visualise !
g rmarkdown

it 7 .
Import —# Tidy — Transform SRV — Communicate

k_, Model

Understand

(oo "y ik

% *
i R

for Data
Sclence

VISUALIZE, MODEL, TRANSFORM, TIDY, AND IMPORT DATA

Hadley Wickham &
Garrett Grolemund

Exploratory Data Analysis

e book: Tukey (1977) Exploratory Data Analysis
e software: S (at Bell Labs) — S-plus = R
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https://en.wikipedia.org/wiki/Exploratory_data_analysis

For Big-Data Scientists, ‘Janitor Work’ Is Key Hurdle to Insights

nytimes.com/2014/08/18/technology/for-big-data-scientists-hurdle-to-insights-is-janitor-work.html

“Data scientists, according to
interviews and expert estimates,
spend from 50 to 80 percent of their
time mired in the mundane labor of
collecting and preparing data, before
it can be explored for useful
information.” — NY Times (2014)

Visualise

‘ Import —* Tidy — Transform ) — Communicate

Model

Understand
25/32



https://www.nytimes.com/2014/08/18/technology/for-big-data-scientists-hurdle-to-insights-is-janitor-work.html

“Happy families are all alike; every unhappy
family is unhappy in its own way.”
— Leo Tolstoy

“Tidy datasets are all alike, but every messy

dataset is messy in its own way.”
— Hadley Wickham

26



Cheatsheets are ¢ :

$>% “pipe” left to right, eg:

tbl $>%
group by (id, year) %>%
summarize (n = n())

RStudio: Help > Cheatsheets > Data Transformation with dplyr

Inatidy
data set:

€)studio

ch observation is
ts

tbl_df(iris)
Converts data to tbl class. tbl’s are easier to examine than
data frames. R displ the data that fits

gather(cases, "year"
Gather columnsiinto

(150 x 5]
-
-

separate(storms, date, c("y",
Separate one column

Information dense summary of tbl data.
View(iris)

no
sample_frac{(ris, 0.5, replace = TRUE)
fraction of ro

%% Rando tn rows,
slice(iris, 10:15)

arrange(avg)

Spread ¢

————_ ————
ts R's vectorized

summarisel(ris, avg = mean(Sepal.Length))
e data into single valu
summarise_each(iris, funs(mean))

mutate(iris, sepal = Sepal.Length + Sepal. Width)
and append
mutate_each(iris, funs(min_rank))

1e or more ne:

y ow function tc ol
transmute(iris, sepal = Sepal.Length + Sepal. Width)

ompute one or more nel

e n

count(iris, Species, wt
Count num f

epal.Length)

each unique value of

1s. Drop original columns,
arrange(mtcars,
spread(pollution, size, amount) ¢ u
intacollimins, arrange(mtcars, desc(mpg))
- —_ E alues of a column S s summary functions,
o (hig! ve values and ref
unite(data, col, ..., sep)
several columns into one.
cumany
Cumulative any
cummean

cumsum

Cumul

percent_rank cummax

res led t0 [0, 1 (
row_number

ul
cummin
Cumul
ntile cumprod
Rk Bin vector into n buckets.
everything()
g between
es betw

cume_dist

|ue of Species.

matches(".)
ns whose na xpression ungroupl(iris)
grouping information from dat

frame. Cumulative Gistribi
%>% group_by(Species) %>% summarise(...)
Compute separate summary row for each group.

iris %>% group_by(Species) %>% mutate(.
ariables by group.

EEE—— EE——

563 a»3 BEEY 0a>3

a3 &1

83 §EEE B

T2 |
1
: +
3

left_join(a, b, by = "x1")
Join matching rows from b to 2.
right_join(a, b, by = "x1"
in| froma
inner_join(a, b, by
data. Retain on
full_join(a, b, by ="x1")
n data. Retain all values, all rows

semi_join(a, b, by =

All rows in a that have
anti_join(a, b, by

Allrows in a that co not

[ 2 |
Al BT
8 2
c 3

intersect(y, z)

Rows that appearin bothyand 2

union(y, z)
Rows that appearin either or bothy and 2.

setdiff(y, 2)
that appear.

bind_rows(y, z)
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http://www.rstudio.com/resources/cheatsheets/

' Data-Driven

- Bawanmw |

Visualization

Interactive: htmlwidgets

Static: ggplot2 library(leaflet)

“grammar of graphics” pal <- colorQuantile("Y1lOrRd", NULL, n = 8)

leaflet (orstationc) %>%

ap; " addTiles () %>%
geom_point()w addCircleMarkers (color = ~pal (tann))
geom point (
data = ds, .
aes (y = meanj.,
color = 'red',6 size = 3) Shiny

Rmarkdown

¢ Station Data

\\\\\\\\
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https://ggplot2.tidyverse.org/
http://www.htmlwidgets.org/

Reproducible Research with R and RStudio

Data

MainData.csv
GatherSource
Makefile
MergeData.R
Gatherl.R
Gather2.R

Gather3.R

Research Project
Analysis Presentation

MainAnalysis.R Article Other
ResultsFigures Paper.Rnw Slideshow
Figurel.R Main hibk Shidcshiow Rnw
Figure2.R Packages.bib Website
Figure3.R figure Website.Rmd
Figurel.pdf
Figure2.pdf

Figure3.pdf

1min video: What is Rmarkdown?

uses: pandoc
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https://vimeo.com/178485416
https://pandoc.org/

MBON Pole to Pole

“Community of practice” for rocky intertidal + sandy beach across the Americas

Home Site



https://marinebon.github.io/p2p-brazil-workshop
https://marinebon.github.io/p2p

<
 MBG
Ecosystem Infographics  ipuesogeen %
tech: d3 JS

IEA produces Ecosystem Status Reports annually with ecosystem elements
Goal: make ecosystem conceptual diagrams interactive and supported with maps & time series of data

Overview — Habitat —  Data Popup

CINMS Ecosystems Overview

Example of using r2d3 over previously custom built marinebon/infographiq for creating interactivity in scalable
vector graphic (svg) files.

HABITAT OVERVIEW- Channel Islands

> _
A
e

shallow

= &
Shor, A { seatioor o S;Y
S =

marinebon.qithub.io/cinms
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https://marinebon.github.io/cinms/

Sanctuary Condition

tech: R bookdown

MARINE BIODIVERSITY
OBseRVATION NETWORK

NOAA National Marine Sanctuaries produce Condition Report every 5-7 years
Goal: make condition reports online, interactive and up to date

OBIS
host:
Github.com

ERDDAP
DataOne NASA

APIs N

website: ioos-eco.qgithub.io
automate:

Travis-Cl.org fetchata

develop:
PC

™ git pull

/code: github.com/ioos-eco \

CINMS Condition Report

Frontmatter

1 Site History and Resources
1.1 Overview
1.2 History

2 Driving Forces and Pressures on the ...

Published with bookdown

Santa Cruz
Basin

GEBCO, NOAA, GHS, OS
are SH.1. C | Island

marinebon.github.io/cinms-cr (code)
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https://marinebon.github.io/cinms-cr
https://github.com/ioos-eco/cinms-cr

demo: r4ioo0s

bbest.qgithub.com/r4ioos

index.html

r4i00s

demo of R for automation & reporting

build ' passing

o test.html
o test.docx
o test.pdf

make.R

library (rmarkdown)
render ("README .md", output format = "html_document",

output_file = "index.html")

render( "test.Rmd", output format = "html_document")

#render ("test.Rmd", output format="pdf document")

#render ("test.Rmd", output_format="word_document")

test.html

SST(°C)
2019:09-16

Time Series

= cinms = mbnms — ocnms
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https://github.com/bbest/r4ioos

travis.yml

qithub.com/bbest/r4ioos

language: r
dist: xenial

latex: false

cache:
packages: true
directories:

- $HOME/bin

script:

- Rscript make.R > make.log

deploy:
provider: pages

skip cleanup: true

github_ token: $GITHUB_TOKEN

on:
branch: master

local_dir:

# Linux dependencies: rerddap, leaflet
addons:
apt:
sources:
- sourceline: 'ppa:ubuntugis/ppa’
packages:
libudunits2-dev
libproj-dev
libgeos-dev
libgdal-dev
netcdf-bin

notifications:
email:
recipients:
- ben@ecoquants.com

on_success: Change

on_failure: change

details:
GitHub Pages Deployment
dpl-v1 - Travis CI

future:
dpl-v2 - Travis ClI
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https://github.com/bbest/r4ioos
https://docs.travis-ci.com/user/deployment/pages/
https://docs.travis-ci.com/user/deployment/pages/
https://blog.travis-ci.com/2019-08-27-deployment-tooling-dpl-v2-preview-release

Installing R packages into Travis-Cl environment

e DESCRIPTION

Package: placeholder
Title: Does not matter.
Version: 0.0.1

Imports: rmarkdown,

dplyr, dygraphs, here, glue, leaflet, lubridate,

readr, rerddap, purrr, stringr, tidyr,
xts

Remotes: ropensci/rerddap
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Travis-Cl settings for repo

e authenticate

Environment Variables

Customize your build using environment variables. For secure tips on generating private keys read our documentation

G|THUB_TOKEN 0) ecccccscccccccce Available to all branches

e run daily/weekly/monthly

Cron Jobs

“> master [27] Runsdaily ] - Scheduled in about a m Do not run if there has t
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And now for something
completely different ...

Whirlyball

@ IO0S | EYES ON THE OCEAN"


https://www.youtube.com/watch?v=aMLWdraOE4o




