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Questions on M9 (Spatial Analysis)
Projects!
Next week’s section: Python for R users

M10 Data scraping...



Scraping data...

S
- rvest package:

o read html() - Reads a web page into a parsable object

o html _nodes() - Extracts elements with provided tags

o html _text() - Gets the text associated with an element

-1 Scraping is easier if you understand how the web works...
o Structure of HTML
o Nature of HTTP requests

1 Sometimes scraping needs to be automated...



Understanding how the web works
1

Google

Google Search I'm Feeling Lucky

Helpful tips to fact check information online

https: / /www.google.com/search2q=Duke+University

USGS Water Data for the Nation

Search for Sites With Data

Current
Sites with real-time or recent surface-water, groundwater,or water-quality data.

g ")
Site Information Descriptive site information for all sites with links to all available water data for
N ¢ individual sites.

Map of all sites with links to all available water data for individual sites.

https: //waterdata.usgs.gov/nwis /uv2search site no=02087500&period=7&format=rdb




Scraping data
-1

1. Find tags with Selector Gadget

>. Scrape data into R:
- read_html() = html_nodes() = html_text()

5. Construct a dataframe from scraped data...

+. Analyze data...



Exercise: Pull gage data from NWIS
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Automating the scraping process

-1
1. Analyze the URL and identify tags

». Create a function to scrape data
= Make variables for building URL, tags

5. Call function via 'lapply or Purrr’s ‘'map function



Alternatives...

4
-1 APls & Packages
o Census (via “tidycensus” package)
o USGS (via “dataRetrieval” package)



oo



Scrape & Plot NWIS Data

"7 "{r EXERCISE - pull.and.plot.other.discharge.data}
#Set the URL

theURL <- "https://waterdata.usgs.gov/nwis/uvrsearch site no=02085070&period=24&format=rdb’

#Get the data, which starts on line 38
gage data <- read.table(theURL,skip = 29,header=TRUE,sep="\t",stringsAsFactors = T)

#Update the column headers
colnames (gage data) = c("agency_cd", "site no", "datetime", "tz_cd",
"discharge cfs", "89192 00060 cd", "gage ht ft", "89193 00065 cd")
#Tidy the data
gage data <- gage data %>%
select(datetime, discharge cfs,gage ht ft) %%
mutate(datetime = ymd_hm(datetime))

#Plot

geplot(gage data,aes(x=datetime,y=discharge cfs)) +
geom line() +
labs(x = "Date",y = "Discharge (cfs)")



Scrape Data from EIA site
-1

o

- ir scrape.data.manually eval=FALSE}
#1 Link to the web site using read_html

the_website <- read_html("https:// /www.eia.gov/electricity/state/ ™)

#283 Locate elements and read their text attributes into variables

the_states <- the_website %% html_nodes('td:nth-childil)"') %>% html_texti()
the_price <- the_website %:% html_nodes('td:nth-child{2)') %:% html_text()

the _capacity <- the_website %>% html_nodes('td:nth-child{(3)') %>% html_text()
net_generation <- the_website %% html_nodes('td:nth-child{4)') %% html_texti()
total retail <- the_website %:>® html_nodes('td:nth-child{5)"') #%>%¥ html_texti()

#3 Construct a dataftrame from the wvalues

energy_data <- data.framel
"State” = the_states,
"Price” = as.numeric(the_price),
"Capacity”™ = as.numerici(gsub(™,","",the_capacity)],
"NetGeneration”= as.numericigsub(",","",net_generation)),
"TotalRetail™ = as.numeric(gsub(™,","",total _retail))




Scrape as a function

{r create.scrape.function}
- _SCPapE.it <- function(the_year}{
#Get the proper url based on the year provided
the url <- ifelse(
the year>=2022,
"https://www.eia.gov/electricity/state/’,

paste@( 'https://www.eia.gov/electricity/state/archive/" ,the year,'/'))
print(the _url)

#tFetch the website
the website <- read html(the url)

#Scrape the data

the_states <- the website %>% html nodes('td:nth-child(1)') %>% himl_text()

the _price <- the website %>% html nodes( td:nth-child(2)"') %>% hitml text()
the_capacity <- the website %>% html nodes('td:nth-child(3)") %>% html text()
net generation <- the website %>% html nodes('td:nth-child(4)") %>% html text()
total retail <- the website %>% html_nodes('td:nth-child(5)") %>% html_text()

#Convert to dataframe
the_df <- data.frame(
"State" = the states,

"Price" = the price %>% as.numeric(),
"Capacity”™ = the capacity %>% gsub(™,","",.) %>% as.numeric(),
"Met Generation" = net_generation %:% gsub(™,”,"",.) %% as.numeric(),

"Total Retail"™ = total retail %% gsub(",",™",.) %% as.numeric()
)

#Add a year column
the_df['vear’'] = my(paste(1l,the_vear))

#Return the dataframe
return(the df)



Applying scrape function across years

# Use the above function to scrape data for 2017
df 2017 <- scrape.it(2017)

# Map the function to scrape data from 2017 to 2019
df multiyear <- seq{zﬁlﬁ,zﬁlg} %>% map(scrape.it) %>% bind rows()

# Example plot
df multiyear %>%
filter(State %in% c('North Carolina', 'South Carolina', 'Virginia')) %>%
geplot(aes(x=year,y=Price, color=State)) +
#geom line() +
geom_smooth(method="1loess")
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