Install R and RStudio (Posit):  
1. Please download and install R from here: https://cran.r-project.org/bin/windows/base/   (use https://cran.r-project.org/ for Mac)
2. Click the large link at the top "Download R-4.X.X for Windows" to start the download and then install it.  
3. Once R is installed, please download RStudio (now called Posit) from here: https://posit.co/download/rstudio-desktop/ 
Open the stream gauge file:
1. When you are done with the downloads and installations, you can click on the included .Rmd file to start downloading some USGS streamflow data: https://drive.google.com/file/d/13I1md1VotxI2TFmzO6-2ynWVeB0i8gDo/view?usp=sharing 
This file will allow you to download stream gauge data, create line plots of the data, and run based annual statistics of the data.
2. MAKE A COPY of the .Rmd file and save to a folder on your computer. All future file outputs will automatically be saved to that folder.
Edit the script: There are only a couple of lines that you’ll need to adjust to select the site(s) in which you are interested and the time period over which you want to see. They are located in lines 20-27 of the code. (Note: Any text after a # is a note about the code that the coder left to provide context)
	20
	# enter the site number for the USGS gauges of your choice. they need to be in "" and separated by commas, e.g., "123", "456", "789")

	21
	siteNo <- c("13011000", "13014500") # ENTER GAUGE NUMBERS HERE

	22
	# pcode to define what data should be downloaded. 00060 is daily discharge, 00010 is daily mean water temp

	23
	pCode <- c("00060","00010") 

	24
	# definition of a start date. format is yyyy-mm-dd

	25
	start.date <- "1950-10-01"

	26
	# definition of an end date (end of the 2023 water year)

	27
	end.date <- "2023-09-30" 


Here is a link to a list of stream gauges in the areas where each of you lives. You can also go to the USGS Weather Dashboard to find other locations and/or see current snapshots of the sites.
Run the script:
1. The script is split into sections that include: 
a. Script set up: lines 6-12
b. Data retrieval: lines 19 - 56
c. Plotting interactive line plots: lines 61 - 88
d. Basic annual statistics with plots: lines 92 - 138
To output data, you will need to run sections of the script. There are play icons at the top right corner of each section. 
2. Script set up: Click the play button on line 6 to set up the code. 
3. Data retrieval: After you have selected your stream gauges and dates, click the play button on line 19. This will create your data file. 
You can access the file by clicking on the “dat.in” file to see data in RStudio. The script also saved a .csv file to the folder where you saved the .Rmd file.
Open .csv file. You will want to CONVERT and SAVE the .csv file to an .xsls file format, so that analyses you create are saved. Do this by going to File → Save As and changing the format to an .xsls. If you work in the .csv file, any plots you create will NOT be saved.
4. Plotting interactive line plots:The section that starts on line 61 will allow you to create a plot of the data. By plotting the data from your selected gauges (i.e., creates annual value summaries) you can get an idea of the time-series trends.
Click the play button on line 61 to create the line plot. 
When you view it in RStudio, you can zoom in/out with your mouse. You can click on the camera symbol at any point to save the plot at the scale you are viewing.
5. Basic annual statistics with plots: The section that starts at link 92, calculates simple annual statistics and saves and plots them. Click the play button on line 92.
This will create a plot of mean annual discharge, as well as a file with the following: min, mean, median, and max flows; min, mean, median, max temperature.
The file will be called “Annual_stats_wide” (there are two other versions of the same data in two different formats: “Annual_stats” and “Annual_stats_long”

ALTERNATIVE way to download data from USGS website:
1. Color-coding is representative of current discharge relative to long-term medium.
2. Click on a site, and a plot pops out. To look at longer term data, click [image: ]. 
Use dropdown menu: [image: ] to select “Time Series: Daily Data”
Identify the years for which you want data, as well as the variables you’d like to see. Click “GO.”
You can Select All, copy, and paste into an excel sheet for analysis.
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| separated by commas, e.g,,"123", "456", '789")
| 21 siteNo <- ¢(*13011000", "13014500") # ENTER GAUGE NUMBERS HERE
E e, | 22 #peode to define what data should be downloaded. 00060 s daly discharge, 00010 is daily
A mean water temp
° 23 pCode <- ¢("00060","00010")
® 24 # definition of a start date. format is yyyy-mm-dd
25 start.date <- "1950-10.01"
O
26 # definition of an end date (end of the 2023 water year)
[ 4 27 enddste<-"2023:09-30"
Here s a link to a st of stream gauges in the areas where each of you lives. You can als0 go to the
oy to find other locations and/or see current snapshots of the sites
° Run the script:
b
- | can plot the data to get an idea of the time-series to decide If you want to use a certain site.
susst
Pawnas
Nawnat
Gresitans
Download from USGS website:
e 1. Color-coding is representative of current discharge relative to long-term medium.
s924n 2. Click on a site, and a plot pops out. To look at longer term data, click “Data”; you can also
— Grestey
gy e download data by
B, | s
R @t torad
o R s g
viNTagaA SN ° 5 : [e] 8
Q-0

| M
9/16/2023

71°F Sunny




image2.png
¢ BER[206|6(V[(0/0|s BEEH|® |2 ool |¥|(x|[1|x||e

C @ dashboard.waterdata.usgs.gov/app/nwd/en/?region=lower48&aci=default

ISGS National Water Dashboard

% e . o001
> e © ; o
3 e .
- Lander Casper.
] °
. : : A
R
Ran e, ° s o
o £
° i |
°
Rock S
° o ¢

-
Flamin
G

Dz
Nonuran @

tan
ursy

P Type here to search

5 tnstll R and RStudiodocx - Goo: X

C @ waterdata.usgs.gov/nwis/inventoryZsite no=06660... 1&

© Click to hide News Bulletins

2 USGS 06560000 LARAMIERIVER.

Data Categor

Geographic Arca:

@ How are we doing? We want to hear from you. Take our quick survey to tell us what you think.

from over 13,500 stations nationwide.

« Full News

Available data for t

Stream Site

« Explore the NEW USGS National Water Dashboard interactive map to access real-time water data

USGS 06660000 LARAMIE RIVER AT LARAMIE, WY
e

DESCRIPTION:
Latitude 41°19'40.0",

Longitude 105°36'26.7"

NADS3

Albany County, Wyoming, Hydrologic Unit 10180010

Drainage area: 1,071 square miles

Contributing drainage area: 920 square miles,
Datum of gage: 7,132 feet above NAVDSS.

AVAILABLE DATA:

Begin
Data Type Bl End Date |count
Current / Historical Observations  (avalabilly | 2014-05- | 2023-03-
statement) 13 i
Daily Data
Discharge, cubic feet per second 011933'0"' 125023'09' 14286
Discharge, cubic feet per second 1933-04- 1 2022-09- | 1343
o1 25
Discharge, cubic feet per second 1933-04_[2022-09
Annual Stat
Discharge, cubic feet per second 1933 2022
1933-06- | 2021-06-
Peal streamflow I 20 47
2014-05- | 2023-09-
measurements kS 2 94
N 1965-05 | 2016-07-
Field/Lab water-q _samples
Field/Lab water-quality samples I 2 30
Water-Year Summary, 2014 2021 5
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