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In order to successfully apply SWAT, meteorological data local to the area being studied are
required, at least for precipitation data. Normally, there are two ways to obtain local
precipitation data: one is to go to the National Climatic Data Center (NCDC) website
(www.ncde.noaa.gov) to download precipitation data for your watershed, the other is to set
up local rain gage stations. The former method is more practical for modeling a large
watershed, while the latter can obtain more accurate rainfall data for a smaller watershed. It
is also easier to attain sub-daily rainfall data through using local rain gage stations. Usually,
the rainfall measurement device is set to record data once very five minutes. But most of
precipitation data downloaded from the NCDC website are daily time series. If you are lucky,
you may find some hourly precipitation data for a short time period for some weather
stations. In this note, we will present a procedure for: (1) downloading daily precipitation
data files from the NCDC website, (2) converting downloaded data into the format that is
required by ArcView interfaces for SWAT (i.e., BASINS/SWAT or AVSWAT), and (3)
writing the precipitation gage location table (dBase file).

A. Downloading daily precipitation data from NCDC

We will begin by downloading some precipitation data from the National Climatic Data
Center (NCDC) for weather stations in the Upper Etowah River watershed, which was the
subject of your Assignment 2.

1. Using Internet Explorer (do not use Netscape), go to
http://www.ncdc.noaa.gov/oa/climate/stationlocator.html.

2. Locate station using “Search by: Station Name/City” (You may use any other
methods to locate weather stations in the interested area depending on what kind of
information is available).

3. In the search box, type “Jasper, GA”.


http://www.ncdc.noaa.gov/
http://www.ncdc.noaa.gov/oa/climate/stationlocator.html
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4. Click the SEARCH button, the following Station List webpage shows there are three
weather stations in the City of Jasper, GA.
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5. In the column “Period of Record”, only the second station (Jasper | NNW) contains
data up to the present. The other two weather stations were out of service at least 3
years ago. Therefore, click on “Jasper | NNW”, the following webpage will appear.
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6. At the beginning of this page, you can find the information about this weather
station'. For example, it shows the elevation, latitude and longitude of this weather
station. It also shows the time period (years) when the weather station is (was) in
service.

7. If the “In service” time period covers the years you wanted, click on “DATA” in the
upper right corner, you’ll be brought to:

" If there was only one weather station in this city, you would have bypassed step 5 and been brought to this
webpage directly.




23 NCDC: Weather Station, - Microsoft Internet Explorer.
File  Edit

@Back = J |ﬂ @ _;\J /:\J Search “El'( Favorites e} [_:- :\_,f_ l.')_)‘-l = _J ﬂ

Wiew Favorites  Tools  Help

=

X
"*l

i Address |6§| http: Sl ncde.noaa, gov/ ogi-windwwcgi, diwwDI~SknStche-StnIDe20004990# ONLINE

v|G0

- | j m Dictionary Thezaurus % Wiord of the Day

EpaTa

Additional data products may be available for this station. If vou can't find what vou are
looking for here, please fiy owr Most Popular Products page.

Formns., Publications. and Web Pages
Graphs and Other Images
CD-ROMs

Digital ASCTI Files

1>

i€

@ 0 Internet

8. Click on “Digital ASCII Files”, you will see:
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9. Click on “SOD-Daily Surface Data (TD3200/3210 combined)”.
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10. Click on the “Continue With SIMPLIFIED Options” button, the following webpage
appears.
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11. In the “Data Range (Year/Month):” column, select the time period 1980/01 to
2004/12 (or the appropriate time period for you project).
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12. Click on the “Continue” button. After a few seconds, the following webpage will

appe€ar.
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13. Check the box in front of “Inventory Review” after you have viewed the inventory
file by clicking on "View Inventory" in the above table. Type in your email address in
the box after “E-mail Address:” and click on “Submit Request”. Then the following
webpage pops up. It should be noted that if you’re using a university computer to
download meteorological data from NCDC, you shouldn’t be asked for fees because
the data are free of charge for users in non-profit organizations. If you are asked to
purchase the data, either switch to another computer or let your network administrator
know about it, who can easily solve your problem (but I don’t know how they do it).
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14. If the database is functioning properly, it only takes a few minutes at most to process
your request. Then you can access your files either by clicking on the hyperlink of the
last line, or opening the email from NCDC in your email box. However, some times it
takes a few days to process your request. Fortunately, this kind of situation does not
happen very often, so it shouldn’t be an excuse for an overdue project!

15. Click on the hyperlink and you will get the following webpage.
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16. There are four files that are relevant to your request. The first file is the data file in
html format. You don’t need it. The second file is the data file in text format (ASCII
file), which is what you need. The third file is the inventory file you just viewed
before you submitted your request. The fourth file is the weather station
characteristics. We will use the second and fourth files.

17. Click on the second file.
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COOPID, WEAMILD,Prelim, yvear,month, day, Tmax, Tmin, Tobhs, Tmean, Cdd, Hdd, Prep, Flag, 3now, Flag, Snvd, meanT
094545,99999, ,1980,01,1,43,32,36,35,0,27,0.35, ,0, .0
094645,995999, ,1980,01,2,581,25,46,38,0,27,0, ,0, ,0
094545,99999, ,1980,01,3,56,29,49,43,0,22,0, ,0, ,0
094645,995999, ,1980,01,4,49,34,34,42,0,23,0.35, ,0, .0
094545,99999, ,1980,01,5,34,26,25,30,0,35,0.05, ,0, .0
094645,995999, ,1980,01,6,42,18,36,30,0,35,0, ,0, ,0
094545,99999, ,1980,01,7,42,30,40,36,0,29,0, ,0, ,0
094645,995999, ,1980,01,&8,43,37,40,40,0,25,0.33, ,0, .0
094545,99999, ,1980,01,9,43,35,40,41,0,24,0,07, ,0, .0
094645,995999, ,1980,01,10,45,38,35,42,0,23,0, ,0, .0
094545,99999, ,1980,01,11,45,40,44,44,0,21,0, ,0, ,0
094645,99999, ,1980,01,12,44,30,35,37,0,258,0.80, ,0, ,0
094545,99999, ,1980,01,13,42,32,36,37,0,25,0, ,0, ,0
094645,99999, ,1980,01,14,49,36,45,43,0,22,0.30, ,0, ,0
094545,99999, ,1980,01,15,55,32,32,44,0,21,0, ,0, ,0
094645,99939, ,1980,01,16,60,959999,65,99999,99999 9993%2,0, ,0, ,0
094545,99999, ,1980,01,17,55,458,50,52,0,13,0.51, ,0, ,0
094645,995939, ,1980,01,18,66,50,60,588,0,7,0.60, ,0, .0
094545,99999, ,1980,01,19,65,31,60,45,0,17,0, ,0, ,0
094645,995999, ,1980,01,20,63,32,53,48,0,17,0, ,0, ,0
094545,99999, ,1980,01,21,55,36,45,46,0,19,0, ,0, ,0
094645,999399, ,1980,01,22,50,41,46,46,0,19,0.13, .0, ,0
094545,99999, ,1980,01,23,46,258,30,37,0,25,1.42, ,0, ,0
094645,995999, ,1980,01,24,55,17,46,36,0,22,0, ,0, ,0
094545,99999, ,1980,01,25,55,32,45,44,0,21,0, ,0, ,0
094645,9959399, ,1980,01,26,48,39,45,44,0,21,0, ,0, ,0 v
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18. Click File — Save As to save the ASCII data file. Repeat to save the fourth file

(station file).

B. Processing the downloaded data using MS Excel

Having downloaded the ASCII weather data from NCDC, the next step is to use MS Excel to
process the downloaded precipitation data and save it into the format that the SWAT
interface requires. The ASCII (.txt) table format for the precipitation data table required by
the SWAT interface (either BASINS/SWAT or AVSWAT) is described on Page 12 of the

AVSWAT 2000 User’s Manual
(http://www.brc.tamus.edu/swat/downloads/doc/swatav2000.pdf).

1. Open MS Excel if it is not already open.

2. Click File — Open, and navigate to the directory that contains the downloaded
precipitation data ASCII file. Change the file type (at the bottom of the Excel Open

window) from "All Microsoft Excel Files" to "All Files".
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Loskin: | [ CRSS8810 v @ @ X i 3 Tk~
5. Marne Size | Type
2 ICHERA T-:utal Maxirmum Daily Loads Overview of Curr., File Folder
My Recent = 472 KB Text Documert
Dacurments
1515996407555kn 1 kB Text Docurent
'_T
Desktop
My Docurnents
My Cu:umputer
W | >
! File name: " I -
ot Qpen
My Mebwork, | | I l
Places Files of bype: |Text Files » | Canicel

3. Select the data file (151899640758 . txt) and click Open. The Text Import

Wizard window will pop up.

Text Import Wizard - 5tep 1 of 3

The Text \Wizard has determined that wour data is Delimited.

Criginal data tvpe
Choose the file type that best describes your data:
- Characters such as commas or tabs separate each field,

If this is correct, choose Mext, or choose the data type that best describes your data,

{:} leed width - Fields are aligned in columns with spaces between each field,

Skart impork at row: File arigin: 437 1+ OEM United Skates W
Presiew of file C\Courses\CRS536104151 599640753, kxt,
|11 COOPID, WMEBANID , Prelim,yeatr ,month, day, Tmax, Twin, Tobs, Twean, Cdd, Hd "_\
|z N9d4645,99999, ,1980,01,1,45,32,36,538,0,27,0_.35, ,0, ,0 =
|3 94648, 99999, ,1980,01,2,51,25,46,3%8,0,27,0, ,0, ,0
|4 94645, 99999, ,1980,01,3,56,29,49,43,0,22,0, ,0, .0
|5 946458, 99999  ,1980,01,4,49,34,34,42,0,22,0_.235, ,0, ,0 Z
< | >

(s ) (o

4. Select Delimited in the Original data type, and click Next >.
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Text Import Wizard - Step 2 of 3

This screen lets wou set the delimiters vour data contains, ¥ou can see
hiow wour bext is affected in the preview below,

elimiters [ ] Treat consecutive delimiters as ane
[ ]1ab [ ] Semicolon
[lspace  [] Other: Text qualifier: i

Daka presiew

COQPII ANID [Prelim ffear wponth day [Iwax Twin Tobs Twean £dd Hd -
n24542 Ro923 L3220 0l 1 12 [ZE [2E 22 A =7
nad4e48 pa333 L2230 Pl = 51 5 =15 38 o =7
n24648 Q9999 L2230 01 €] 5 & ] ] M3 o £ 2
34548 Q9933 L2230 0l 4 ikl [3d [3d ME o E3] a
4 b

[ Cancel ] [ < Back. ] [ Mexk = ] [ Einish

Select Comma in Delimiters, and click Next >.

Text Import Wizard - 5tep 3 of 3

This screen lets you select each column and set Column data Format
the Data Format, (%) General

‘General' converts numeric walues ko numbers, date ) Text
walues to dates, and all remaining values ko text, ) Date: | MDY v

) Do net jmport column {skip)

[raka preview

epnerall Concrall Cencrenerizenar 5
COQPII ANID [Prelim Twmax Tnin [Tobs=s Ha{
094543 [EEEEE] j 32 [3E =7
024543 (ERElERERE] |51 5 i3] =7
094643 (lElelk] 1 ] S =2
094542 (SlEl=l=le] P [2d [2d F2]

Cancel ” < Back

Click Finish.

If you scroll down a little bit, you will find there is a blank row after the observations
for the first month of 1980 (shown in the figure below). As a matter of fact, there is
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always a blank row after the observations of each month. First, we need to get rid of
these blank rows.

E3 Microsoft Excel - 151899640758 M=
@_] File Edit ‘“jew Insert Format  Tools Data  Window  Help  aAdobe FOF Typeaquestionforhelp = o & >
NEEHRAISRVE| SR S0 o8 F o8] F R Mo - B
: arial -0 - B F U EEE=E i-die A E.‘r @ security.. | 2 b b | oo |8
Al - A& COORID
A | B | ¢ [ b | E | F [ 6 | H [ 1 [ J |7
22|  D4E4E 99999 1980 1 21 £6 3 45 46
23| 04648 99999 1980 1 22 &0 41 46 45
24|  D4E4B] 99999 1380 1 23 45 28 0 7
25| D4E4B] 99999 1380 1 24 g5 17 46 3
26| D4E4E 99999 1380 1 25 55 2 48 44
27 | D4E4E 99999 1980 1 26 48 9 45 44
28| D4E4E 99999 1980 1 27 45 40 42 43
29| 94648 99999 1980 1 28 52 0 44 11
30| 94648 99999 1980 1 29 44 0 32 7
31 04E4B 99999 1380 1 0 32 7. 28 27
32| D4E4B] 99999 1380 1 3 28 2 25 25
33
34| D4E4E 99999 1980 2 1 25 10 20 18
35| D4E4E 99999 1980 2 2 37 10 30 24
36| 04648 99999 1980 2 3 42 10 3 25
37| D4E4B] 99999 1980 2 4 3" 18 34 28
38| 04648 99999 1380 2 3 37 16 7 27
39| D448 99999 1380 2 B 37 16 29 27
A nACAD e plplely] Lip[=ln] ' - A0 1 a0 iyl ¥
M 4 » M 151899640758 / |< >
iDtaw~ i | Autoshapes~ N\ W [1 O A e Al e 8l 1l | &~ ZL-A-=S=2 4 j!
Ready TLIM

8. As shown below, Select the entire worksheet and click Data — Filter — AutoFilter.
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94645 95959 1980 1 18 BB a8 0 T 06 0
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4 » ¥\ 151899640758 / ’ - - #|
iDraw~ Lg | sutoshapes= N\ w 1O [ il 4l £ (8] (& | S - 2 - A - =
Ready Sum=1747571690 LM

9. Click on the downward arrow that is to the right of the column head of the first
column “COOPID”; from the drop-down list, select “Nonblank”.
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10. Then all blank rows will not be displayed. For example, as shown in the below figure,
the row 33 is hidden.
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3675 of 3959 records found Sum=324493,77 LM

11. Select the whole worksheet, and click Edit — Copy.

12. Open a new Excel worksheet by clicking on the "New" icon or clicking on File —
New.

13. In the blank newly created Excel workbook, click Edit — Paste. The new Excel

workbook now contains the meteorological data from Jasper INNW without blank
TOWS.
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14. Click File — Save As to save the current Excel workbook to a new name, say
jJasper_precip.xlIs. Then close the old data file for future use. From now on,
we’ll work on the newly created Excel workbook.
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15. If you scroll to the right, you will find the title for Column M is “Prcp”, which is a
standard abbreviation for “precipitation”. The data contained in this column is the
daily precipitation recorded by the “Jasper INNW” weather station. In this project,
we don’t need other meteorological data except precipitation. Therefore, delete all

other columns but the columns “year”, “month”, “day” and “prcp”.
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16. After this step, we will change the precipitation values from inches to mm (which is
the unit SWAT uses). But before we do this, we have to contend with the cells that
have missing values or text. If you scroll down, you will find in the “Prcp” column
that some cells are empty (for example, in June of 1981 and December of 2003) and
some cells contain “999.99”. These dates have missing values. Other cells have a "T"
which stands for a "trace" of precipitation (which we will treat as a zero value). In
SWAT, a missing value for precipitation should be -99.0 (see page 102 of the SWAT
User’s Manual), but when we make the unit conversion that will change the value.
For the moment, we will replace the missing values with “-1000”. Use Edit —
Replace to change all "999.99" to "-1000" and to change all " " to "-1000". Use the
same procedure to change all "T" to "0".

17. In this step, we need to convert the precipitation into “mm”. To the right of the “Prcp”

column, create new column named as “Prcp (mm)”, and use a formula to multiply the

value in inches by 25.4.
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18. Copy the formula to the entire column, then copy the entire “Prcp (mm)” column.
Use Paste Special to paste only the values (not the formula) of the column to the
same positions. Then delete all other columns except the newly created column “Prcp
(mm)”. But keep in mind that the starting date for this precipitation time series is
“1/1/1980.
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19. Now use Edit — Replace to convert missing values of “-25,400” to ““-99.0”. Then,
select the entire column except the column head and click Format — Cells.

Format Cells

Mumber | alignrnen

k Fank Border Patterns || Proktection
Category: Sample
zeneral Prcp (rarn)
Currency Decimal places:
Accounting
Dake
Tirme [ use 1000 Separator {3
L Meqative numbers:
Fraction = '
Scientific -1234.0
Text 1234.0
Special (123400
Custom (1234.00

Mumber is used For general display of numbers. Currency and Accounting
offer specialized Formatting for monetary wvalue,

Ik ] [ Cancel
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20. In the tab “Number”, select Number in Category and 1 in Decimal places. Then
click on “OK”.
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Ready LI

21. Now, replace the precipitation column head “Prcp (mm)” with a date string that
represents the first date in the file, “19800101” as shown below.

23



E3 Microsoft Excel - jaspern_precip Z E'E'

@_1 File Edit Wiew Insert Format  Tools  Data ‘Window  Help  Adobe POF -8 X
TRV R - DEVE T PN O Ty e A e T e
i Arial 10 - B[ EE=|Eh- A-EEp ~'-'-|Snau:uri':*:-f---|£‘§3§"|E|‘;ﬂ
E12 - b2

A | B | ¢ | o [ E | F | & | H | 1=
1 19800101 =
2 8.9
3 0.0
4 0.0
5 8.9
] 1.3
7 0.0
] 0.0
5 8.4
10 1.8
11 0.0
12 0.0 I .I
13 203
14 0.0
15 /B
16 0.0
17 nn i
M 4 ¢ whSheetl  Sheet2 / Sheet3 / |« ¥
PDraw > g | AukoShapes~ N\ W JO A s Al 2 Gl @& | &~ - A-==2 @
Ready LI

22. Click File — Save As. In the pop-up window, select “Text (MS-DOS)” in the Save
As Type box and type pcpjasp in the File Name box. Save the file and keep in
mind where it was saved for writing the precipitation gage location table (below).
Answer Yes when asked if you want to "keep the workbook in this format".
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Save As

2

Save in: ||a CRE58610 1""| @ [@A|Q K iy E - Tooks~
iy ICIEPA Total Maximum Daily Loads Owerview of Current Tokal Maximum Daily Load - TMOL - Program
| £ 151899640758
MMy Recent =| 151899640758skn
Dacurments Ej pepiasp
;-[-':
Desktop
50
My Docurnents
My Compuker
‘.\% File mame: |pcpjasp b | I 2ave l
My Mebwork, =
Places Save 5 BYPE! | Text (M5-DOS) v| Cancel |

C. Writing precipitation gage location table

When the local measured precipitation data are to be used in SWAT, a precipitation gage
location table is required to provide the locations of the rain gages. This table should be a
dBase file. The format required by SWAT ArcView interfaces is described on page 19 of
AVSWAT User’s Manual. Normally, ArcView is used to prepare this type of gage location

table.

1.

Open ESRI ArcView as a blank project, if it is not already open.

2. Click on “Table”.

25



2 ArcView GIS 3.2

File  Project  'Window Help

Ch
X
—

(98]

Click “New”, and navigate to the directory where contains the processed precipitation

file pcpjasp - txt?. Then type “locpcp .dbf” in the File Name box.

! Mew Table

File Marne:

| locpep. dbi

Directories:
o hoourseshorzsdeT 0

Dirives:

= o - Cancel

i

£ epa total maximurn daily |

4. Click “OK”.

? For your project, both files should be placed in the user data directory.
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! ArcView GIS 3.2
File Edit Table Field ‘windoms Help

| 0 of | [ zelected “m

1 locpcp.dbf - x I

h

a [ |

5. Now, we are to add the Jasper 1 NNW precipitation gage into the precipitation gage
location table. According to SWAT User’s Manual, each gage station occupies one
row, in which there are 5 fields. They are ID, NAME, LAT (latitude), LONG
(longitude), and ELEVATION. The latitude and longitude should be in degrees and
the elevation should be in meters. All this information can be found in the station file
that we downloaded along with the precipitation data file.

6. Click Edit — Add Field. Type ID in the Name box, select Number in the Type box,
type 8 in the Width box, and type 0 in the Decimal Places box.

“! Field Definition

Mame: |ID Ok
Tvpe: [ Number 3 Cancel
Wfidth; a

Decimal Places: I}

7. Click “OK”. The first field (ID Field) required is then added to the location table.
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2 ArcView GIS 3.2

File Edit Table Field ‘windoms Help

| [ zelected
1 locpcp.dbf XI
. I

8. To add the NAME field, Click Edit — Add Field. Type NAME in the Name box,
select String in the Type box, and type 8 in the Width box.

“! Field Definition

Mame: | NAME Ok
Twpe: | String =l Caticel
“wiclth: g

9. Click Edit — Add Field. Type LAT in the Name box, select Number in the Type
box, type 8 in the Width box, and type 4 in the Decimal Places box.

“! Field Definition

Mame: |LAT Ok
Twpe: | Number 3 Cancel
wfidth: 8

Decimal Places: 4

10. Click Edit — Add Field. Type LONG in the Name box, select Number in the Type
box, type 8 in the Width box, and type 4 in the Decimal Places box.
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#! Field Definition

Mame:  |LOMG

Type: | Mumber ]
afidth: g

Decimal Places: a

ok

Cancel

11. Click Edit — Add Field. Type ELEVATION in the Name box, select Number in the
Type box, type 8 in the Width box, and type 0 in Decimal Places box.

“! Field Definition

Decimal Places:

Mame: [ELEWATION ok
Twpe: | Number 3 Cancel
Width: g

o

12. Click “OK”. The location table is ready for adding a rain gage station.

2 ArcView GIS 3.2

File Edit Table Field ‘windoms Help

| 0 of | 0 zelected
& x]
) e |

13. Click Edit — Add Record.
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2 ArcView GIS 3.2

File Edit Table Field ‘windoms Help
| 1 zelected
i {00000 00000} 0; lI=|
al ITvI
Provides information about a recaord

14. In the second group on the toolbar, click on the arrow with an “I” (the “Edit” icon).

15. Then click on each field of the added record and type in the relevant information.
Please note that the name for this rain gage station should be the same as the name
that you gave to the processed precipitation file. That is “pcpjasp”. In addition, the
latitude and longitude are converted to decimal degrees from degree-minutes (divide
the minutes by 60 to get the decimals). After you’ve finished inputting the gage
information, click on the “Select” icon which is the large arrow. Otherwise, you will
lose the data you just typed in.

2 ArcView GIS 3.2

File Edit Table Field ‘windoms Help
| 1 zelected
2 x]
94648 pcpjasp | 34.5000; -84 4BET 445 L]
. I

16. Repeat steps from 13 to 15 for any other rain gage stations. It is worth repeating that
the names for the rain gage stations in the NAME field should be the same as the
precipitation data ASCII file’s base name.
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17. Click Table — Stop Editing, and click Yes at the Stop Editing window. Notice that
the field names become italic which indicates that the table is now non-editable.

2 ArcView GIS 3.2

File Edit Table Field ‘windoms Help
| 1 zelected
) — XI
94648 pcpjasp | 34.5000: -84 46R7 445 |l
: =

18. Click File — Exit, and choose No at the pop-up window.

19. If it has not already been done, copy this precipitation gage location file and the
precipitation data file(s) prepared in the previous section to the data directory of your
SWAT model project.

Notes: This note only provides the directions for downloading daily precipitation data from
NCDC website and preparing the corresponding precipitation data file(s) and precipitation
gage location file. It is very similar to prepare data and location files for daily temperature
and other meteorological data (but using comma to separate values). However, if you want to
work on hourly or sub-hourly precipitation data, you are encouraged to read Chapter 7
(especially Section 7.2) very carefully. In such a case, a short computer program instead of
Excel may be required.
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