ENVI 512

Names:

Lab 1

Introduction to Hydrology and Meteorology Resources on the Internet

The Internet has many useful pages dedicated to hydrologic and meteorologic information and real-time data for Houston and the rest of the country.  This lab will attempt to give you a brief introduction to these resources. 

Useful Weather Forecast Resources for Houston

1. Weather Underground
http://www.wunderground.com/US/TX/Houston.html
2. CNN
http://weather.cnn.com/weather/forecast.jsp?locCode=IAH
3. The Weather Channel
http://www.weather.com/weather/local/77005?x=12&lswe=77005&lswa=WeatherLocalUndeclared&GO=GO&whatprefs=&y=8
4. Rice University Weather Station

http://www.rice.edu/news/ricewx/
5. UM Weather
http://cirrus.sprl.umich.edu/wxnet/
6. WXP Purdue Weather Server
** BEST SITE **
http://weather.unisys.com/
Useful Weather Radar (NEXRAD) Pages for Houston

The WSR-88D Doppler radar, also called NEXRAD, is a radar which is 10 times more accurate than previous radars.  This is also the multi-colored image that you see on the nightly news.  To access a current image of the NEXRAD radar over Houston, open the second Intellicast link below for Base Reflectivity.  The different colors represent “reflectance,” or that amount of radar signal that is being reflected off clouds, raindrops, buildings, etc. back to the radar.  In Houston, reflectance values of 35 to 40 dBZ represent approximately 0.33 to 0.85 in/hr of rainfall; reflectance values of 40 to 45 dBZ represent 0.85 to 2.22 in/hr; and reflectance values of 45 to 50 dBZ equal 2.22 to 5.80 in/hr.

1. Intellicast
http://www.intellicast.com/Local/USLocalWide.asp?loc=kiah&seg=LocalWeather&prodgrp=HistoricWeather&product=Precipitation&prodnav=none
http://www.intellicast.com/Local/USLocalWide.asp?loc=kiah&seg=LocalWeather&prodgrp=NEXRADimagery&product=BaseReflectivity&prodnav=none
2. CNN
http://cnn.com/WEATHER/NAmerica/us.states/tx.map.html
http://cnn.com/WEATHER/NAmerica/us.states/tx.anim.html (animations) 

3. Rice University / Texas Medical Center Flood ALERT Homepage
** BEST SITE **
http://www.floodalert.org/BraysFAS
Useful Real-Time Rainfall Pages for Houston

1. Harris County Office of Emergency Management Homepage (HCOEM)
http://www.hcoem.co.harris.tx.us/oem/
To find current rainfall values, type in the number of minutes you’d like to have the map draw back in time in the first field on the main frame.  In the other fields, you can query their database and get rainfall values for any duration for the last several years.  Rice is located near Brays Bayou (the first bayou located north of 610 South) and near SH-288.

Useful Real-Time Hydrologic Pages for Houston

1. Harris County Office of Emergency Management Homepage (HCOEM)
http://www.hcoem.co.harris.tx.us/oem/
To find current streamflow values, type in the number of minutes you’d like to have the map draw back in time in the first field on the main frame.  The screen will display a clickable map of Harris County with rainfall values.  If you click on the number, it will display a graph of the recent water surface elevation for that gage.  (Note: Gage numbers and locations can be found on the site as well under the “FLOOD ALERT SYTEM” button on the far left).

Useful Historic Rainfall and Hydrologic Pages for Houston

1. Harris County Office of Emergency Management Homepage (HCOEM)
http://www.hcoem.co.harris.tx.us/oem/
Click on the “FLOOD ALERT SYSTEM” on the left hand frame and then click on the “Historical Flood Warning Data” link on the right hand frame.  Read the page and then click on the “Go To Our Text Based Data Archive” link.  Choose a year.  The gage numbers will make up the first four digits, followed by the year.  Note that all rain gages end in a 0, while stream gages (water surface elevations) end with a 3 or a 9.  Also note that stream gage xx49 and xx53 will be at the same location as rain gage xx50.  Once you click on the data, it will appear in you browser window.  I actually prefer to download it to a file, then open it up in Excel as a text file.  See directions below.

2. United States Geologic Survey in Texas
The USGS in Texas also contains some very good real-time data.  Their site is located at http://txwww.cr.usgs.gov/
3. National Climatic Data Center (for all US)
http://www.ncdc.noaa.gov/
Rainfall information.

Other Good Sites
1. National Weather Service
http://www.nws.noaa.gov/
2. National Weather Service Houston/Galveston
http://www.srh.noaa.gov/hgx
3. United States Geologic Survey (USGS)
http://www.usgs.gov/
4. Federal Emergency Management Agency (FEMA)
http://www.fema.gov/
5. United States Army Corps of Engineers Hydrologic Engineering Center (HEC)
http://www.hec.usace.army.mil/
6. Geographical Information Systems (GIS) Data can be found at the Texas Natural Resources Information Systems homepage at http://www.tnris.state.tx.us/
7. More GIS data…

8. http://www.gisdatadepot.com/
9. Rice/TMC Flood Alert System

http://www.floodalert.org
Be sure to check out the details on Tropical Storm Allison too.

10. EPA’s Surf Your Watershed

http://www.epa.gov/surf3/
Notes on how to download files form HCOEM for easy use in Excel

1. Enter the HCOEM site at http://www.hcoem.co.harris.tx.us/oem/.

2. Click on the “FLOOD ALERT SYSTEM” button on the far left.

3. Click on “Historical Flood Warning Data.”

4. Click on “Go To Our Text Based Data Archive.”

5. For this example, we’ll use Tropical Storm Allison (June 5-9 of 2001).  So click on “2001.”

6. We’ll look at Gage 400, located in the Brays Bayou watershed near the Texas Medical Center on a small tributary (Harris Gully) that runs underneath Rice and the Texas Medical Center.  Click on 0400Y2001.dat.  A new window should open up displaying the data.  In that window select “File/Save as” and save it to the hard disk in “txt” format

7. Open up Excel.

8. Open 0400Y2001.dat in Excel.  Choose “Fixed Width” under the “Original data type menu.”  Click “Next.”  You should now see three columns of information: date in the first column, time in the second column, and cumulative rainfall in the final column.  Double click to remove the divider between the first and second column.  Click “Next” and then “Finish.”

9. You should end up with data in two columns: date and time in the first and cumulative rainfall in the second.  Using simple Excel commands, you should be able to get incremental rainfall for each time step.  (Note: The HCOEM gages use a tipping bucket recording rain gage.  Every time a preset amount of rain (0.04 inches in this case) falls into the tipping bucket, the computer records the time).

10. Graphing cumulative rainfall versus time is easy using the x-y scatter plot.  To plot the data into bins (such as thirty minute or hourly time slots), you’ll need to determine the rainfall the falls between the starting and ending time slots.  With this method, you can then easily make bar graphs or rainfall.  If you need help with this, let me know.  Note that Excel considers one day equal to one, so each hour will be equal to 1/24.

Homework Questions

1. How much rain has fallen in 1999 at a rain gage at Brays Bayou and Main St. (about one mile from Rice down on Main St.)?

2. Given the following information, estimate the recurrence frequency for the June 8-9 storm (from your 412 homework) for durations of one hour, six hours, and 12 hours.

3. Print out a graph of the USGS stream gage height over the last month for Brays and Buffalo Bayous in Houston.

Table 1: Typical Point Rainfall Depth (Inches) -Duration-
Frequency Values for Harris County

	
	5-Yr
	10-Yr
	25-Yr
	50-Yr
	100-Yr

	1 Hour
	2.9
	3.3
	3.8
	4.2
	4.6

	3 Hour
	4.0
	4.7
	5.5
	6.1
	6.8

	6 Hour
	4.8
	5.7
	6.7
	7.5
	8.5

	12 Hour
	5.7
	6.7
	8.2
	9.2
	10.5

	24 Hour
	6.8
	8.2
	9.5
	10.8
	12.5


Adapted from (Harris County Flood Control District, “Hydrology for Harris County,” 1988)

If you need any help, e-mail us at cassedy@rice.edu or lisae@rice.edu come see us in Mech Lab.
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