Obtaining and Transforming Daily Rainfall data from NCDC

to Arc Hydro Timeseries Format
Prepared by David R. Maidment and Jessica L. Watts
Center for Research in Water Resources

University of Texas at Austin

Spring 2005
This exercise uses the San Marcos basin as an example watershed.  It is useful to know what counties surround the study region, because the NCDC data can be access by county.   Including the counties bordering the San Marcos basin as well as those overlapping it, the following counties are relevant: Bastrop, Blanco, Caldwell, Comal, Gillespie, Gonzales, Guadalupe, Hays, Kendall, Travis, 
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To access the rainfall data, open the data file that ends ....dat.txt in Excel using comma
delimited option.

Copy the information into the NCDCDailyPrecip Template. xls “Original” worksheet.

The information will automatically be copied over to the “Precipitation” worksheet,
which puts it info a more readable form.

Each Station will need to have a worksheet created for it. To do this, right click on the
o 73| St tab and select Move or Copy. This will bring

Move selcted sheets Delete the row under the headers that has the ---- in it
To book:
[icocostyPrecprenpited =] | Select the columas “COOPID”, “YEAR”, and “ANNUAL”, copy thein to & new
Soforeshoet worksheet, and save them in a file as Annual,dbf

Add Angual dbfto the Arc Map display and open ifs atiribute table. Scroll over to the
“Annual” colomn. You'll see some -99999 values which indicate missing dafa. Use
View/Toolbars to open the Editor in ArcMap. On the Raindat.dbf file using the tabular
2] | selection to_Select “Annual” =-99999, and then the “delete” key to delete these records.
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The data from the weather service cooperative observer network are available at http://cdo.ncdc.noaa.gov
From the resulting screen, select Data Set/Product
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Then select Surface Data, Daily from the scroll box on the right, and then hit the Access Data/Products button. Note that if you wanted Surface Data, Monthly or Surface Data, Annual, these options are also available.
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Next you will choose between the simplified and the advanced selection options.  If you want the typical information available the Simplified Option is a good way to go.  If you want more specialty information you need to choose the Advanced Option.  This is the path the tutorial will take.
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Select the resulting data for Texas using Specific Counties
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For the San Marcos basin, Texas, the counties covering or bordering this basin are: Bastrop, Blanco, Caldwell, Comal, Gillespie, Gonzales, Guadalupe, Hays, Kendall, and Travis.   You hold down the Ctrl Key and select each county:
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Choose the period for which you want the data, say January 2003 to January 2005, and the variable(s) of interest.  In this case, we will choose Daily Precipitation (HI).  
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Continue.  Review the inventory of data you’ve obtained, click the box that says “Inventory review” and fill in your email address then submit the request.  You must do this on a University computer if you do not want to be charged for the information.
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You’ll get a response as below that indicates your request has been processed and some files are already available at the website indicated.
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The files that present the data are four
1. A data report in html format

2. A data report in ascci format

3. An inventory of how many months of data are available at each station

4. A listing of the station locations, including latitude and longitude.
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The Station List can be used to make a point shape file of the stations.  Open this file in Excel using the Space Delimited option.   The Latitude and Longitude are in degrees, minutes and seconds. 
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1 [COOFID_IWBANID | STATION NAME COUNTR ¥ STATE  COUNTY CLIMATE LATITUDE  LONGITUDE  ELEVATION
2 - . . -

3| 410509 99999 BANKERSMITH UNITED  STATES TX GILLESPIE 6 30.08:00 9849 5334

4| 410880 99999 BELMONT UNITED  STATES TX GONZALES 7 293100 97:41 1183

5| 410832 99999 BLANCO UNITED  STATES TX BLANCO 6 30.0800-98:25 476

6| 410902 99999 BOERNE UNITED  STATES TX KENDALL 6 29.48.00 9844 401

7| 411215 99999 BULVERDE UNITED  STATES TX COMAL 7 294500 9827 33

8 | 411429 99999 CANYON DAM UNITED | STATES TX COMAL 7 295200 -98:12 048




To get the individual degrees and minutes for each station, delete the row of -----  in the Excel file, save the Excel file as a .xls extension. 
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Select the column containing those data.
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Insert a new worksheet into the spreadsheet; paste the column of data into this worksheet and save it as latitude.txt in text format.    Then delete the column of data and open latitude.txt using: delimited format:
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Which yields this result with the degrees, minutes and seconds in separate columns.
[image: image15.png]



Put these data back into the original spreadsheet with appropriate column headers:
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Calculate the latitude and longitude in decimal degrees.  Use the formulas:
LatDD =  LatDeg + LatMin/60 + LatSec/3600

LonDD = - (-LonDeg + LonMin/60 + LonSec/3600)

You have to be careful with the signs on longitudes
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Make sure the columns with the decimal degrees are formatted as numerical with four decimal places, and save the file as a .dbf extension.  Close Excel, add the table to ArcMap, and use Tools/Add XY Data to create a point event file of the gage locations.
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Here is the layout of the resulting gages in and around the San Marcos Basin.  Export this event file as a new shape file called RainGage.shp
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To access the rainfall data, open the data file that ends ….dat.txt in Excel using comma delimited option.
Copy the information into the NCDCDailyPrecipTemplate.xls (https://webspace.utexas.edu/jll257/NCDCDaily/NCDCDailyPrecipTemplate.zip) “Original” worksheet.

The information will automatically be copied over to the “Precipitation” worksheet, which puts it into a more readable form.  There will probably be monthly gaps in the data.  Find the gaps and insert a row where needed.  Copy or insert the needed information into the gap space with -99999 as the precipitation value.
Note:  There maybe more or less lines than you need.  Fix as needed.  To add more lines, just select the last row of occupied cells and drag to copy, it should copy the lines correctly from the “original” worksheet.
A worksheet will need to be created for each year of each station you have listed in the precipitation worksheet.  To do this, right click on the Station tab and select Move or Copy.  This will bring up the following option list:
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Check the Create a Copy box and select the sheet you want the new worksheet to appear before.

Do this as many times as needed.

Select the information from the “Precipitation” worksheet for each station and year and place into a different “Station” worksheet.  This should be done using the copy and paste special (values).  The information should be automatically transferred over to the tables on the right.

Note:  This template has two station worksheets, one with a leap day and one without a leap day.  Leap years are those years which can be divided by four.  (1996, 2000, 2004…)
Once all the stations for all the years have been copied into individual worksheets in your file, you will now need to copy the timeseries table.  Highlight all rows for the columns, TSDateTime, TSValue, TSTypeID, and FeatureID.  Copy and paste into a notebook file.  Save each file as an individual text file.
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Open ArcCatalog.  Find the ForcingData.mdb (https://webspace.utexas.edu/jll257/NCDCDaily/ForcingData.mdb) geodatabase with the TimeSeries and TSType tables included.  Right click on the TimeSeries table and select Load, Load Data…
This will open the Sample Data Loader.
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Next.  Open and Add all text files.  This sometimes does not work, but I have tried it with up to 6 files and it worked well.  You may want to limit yourself to less than 10 files per loading session.  Loading sessions can be done over until all files are loaded.
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Next.  Then Next again until you reach this view:
[image: image22.png]Y ArcCatalog - ArcInfo

Fle Edt View Go Tools Window He

eam(BE x|

Elaasaw

Locstors  [2\SsdestENEDCNEDC TimeseresRepor Farcigbata ndb\ Timeseres
Suesheet [roocEsn v o 61 2% 5

[X) RCMM_Schema.xnl
@ Toobox

=] |

‘aﬁ AtascosaRiverProject
2 final

{2 HsPF

&2 sendessem

{20 ArcHydrotoHsPF

59 sandiestmbisPr.mdo |

[TSOateTime [DATE]

Type inthe keyword to find:

imple Data Loader

For each target field,selectthe source fild that shoud be loaded into it

Target Field

[TSDateTime [DATE]

Wetching Source Field

{3 BAsINS

TSvalue [doule]

TSV [doubl]

{23 Demonstration

TSTypeid ]

TSTypeld ]

{23 Downloads.

FesturelD ]

FeaturelD ]

Qe
Dveps
20 westings
2 vareOsts
= weoc
2 DayRaters
&8 neDCTmeserishep
58 Forcngbatamdt
Tineseries
TStyee
(2] sessaedozsidsl

(€2 Precpratonpatabas
2 vecoce
&8 Forcngosands

<Back

Cancel

Conterts | Preview Metadata |

B PrecpitatorRasterseries
10 statons
Preciitation
TSType
(2] chespside.tet
5] Cheapsidetrir.bt
[E] Cheapside20n0.txt
[E] CheapsideEited.txt
DalyDataCountyiea.tit

Copy Rows (management)
Coridor sa)

Cos (sa)

Cosh [sa)

Copy Raster Catelog tems (management]

o

Favortes Index [ Search

TimeSeries

Personal GeoDatabase Table

Attributes

Keywords
Theme: REQUIRED: Cormman-use word or phrase used
to describe the subject of the data set

Abstract
REQUIRED: 4 brief narrative surmmary of the data
set.

Purpose
REQUIRED: & summary of the intentions with which
the data set was developed.

Status of the data
Time period for which the data is relevant

Publication Information

Data storage and access information

Details about this document

Load data nta ths Feature class or table

Root| | 82N DOY ASAED || Bjvcocine

#ncocoat.. | Hncdcdata

Wuuuu |

Encocpai... |[@arccatal.. Flutted-... | [ S BIAOPE= 137am





The source fields should automatically match the target field.  If not select the correct matching source field from the drop down table.

Next.  Next.  Finish.
You should now be able to preview your data in the preview tab.

The TSType table which is included in the geodatabase has already been filled out for the NCDC daily precipitation data.  If another type of data is added in a timeseries or if you have a different type data, consult Arc Hydro GIS for Water Resources, Chapter 7, p. 165 and 166 for an explanation of the inputs.
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