A RiverPro Tabular Template Primer for AWIPS 5.0

by Mike Callahan, WFO Louisville KY
7/12/2001

RiverPro is an extremely powerful application tha takes SHEF datastored in AWIPS and outputsit in forms
suitable for the public. But because it is so flexible, the templates it uses can become a bit complex to set up.
The template type that might give the largest problemsis the tabular template. Rather than try to explain all the
different options available, | will show what a sample template looks like to generate a routine product. With the
release of AWIPS 5.0, the information in the templates has changed, so | have updated my earlier primer.
Occasionaly, | will refer to the RiverPro Reference Manual for more information.

A Sample Daily River Forecast Product

Hereis the product we want to generate:

| NZ089>090- KYZ035- 040- 049- 091400-

DAILY RI VER FORECASTS

NATI ONAL WEATHER SERVI CE LQUI SVI LLE KY
1130 AM EDT FRI OCT 08 2001

LOCATI ON FS 0BS OCT 09 OCT 10 OoCT 11
OH O RI VER

MARKLAND LOWER 51 12.1 12.5 12.3 12.3
MCALPI NE UPPER 23 12. 2 12. 2 12. 2 12. 2
MCALPI NE LOVNER 55 9.6 9.8 9.7 9.7
CANNELTON LOVNER 42 10.9 10.9 10.9 10.9
KENTUCKY RI VER

FORD 26 9.4 9.1 9.1 9.1
H GH BRI DGE 30 8.3 8.9 8.9 8.9
FRANKFORT 31 7.2 6.8 6.8 6.8
END

Of course, this product has been superceded by the RVD, but it still makes a good example. | will show you
how to make an RVD later. | call thisproduct RVA_DAILY_FCST. Here iswhat the template in the
HEADER.TPL lookslike:

# HEADER SECTI ON TEMPLATES

#

name: rva_daily_fcst

formats: T_HEADER

varl i st: <Cur Dat e>

phrasest r: <UGCLi st Z>

phrasestr: DAILY Rl VER FORECASTS

phrasestr: NATI ONAL WETHER SERVI CE LOUI SVI LLE KY
phrasestr: <Cur Dat e>

#



Thisis pretty straightforward. The list of valid template keywordsis found in the RiverPro Reference Manual
starting on page A-1. Let’slook at the linesin this example:

name: rva_daily_fcst

All templates must have a unique name that does not contan spaces. Be sure to use a descriptive namethat is
easy to remember.

formats: T_HEADER
varl i st : <Cur Dat e>

This pair lets the program know that you are going to usevariable substitution in this section. The list of
variablesisfound in the in the RiverPro Reference Manual starting on Page B-3. The TIME variable,

<Cur Dat e> holdsthe current date and time. | want the format of the variable to be T_HEADER, which looks
like900 AM EDT THU JUL 29 2001.Itisagood ideato specify the forma for every variable. Thelist of
valid formatsis found in the RiverPro Reference Manual starting on page A-4. Notice that the
formats:/varli st: par produce no output on their own.

phrasestr: <UGCLi st Z>
Thislineinserts the UGC zone numbers for al the points that are printed.

| NZ089>090- KYZ035- 040- 049- 091400-

phrasestr: DAILY Rl VER FORECASTS
phrasest r: NATI ONAL WEATHER SERVI CE LOUI SVI LLE KY
phrasestr: <Cur Dat e>

These lines show what the header should look like. Notice the old AFOS“TTAAOQQ" lineisgone. Thelast line
shows where we want the variable substitution to appear. Again, here is the output from this template:

I N2089>090- KYZ035- 040- 049- 091400-

DAILY RI VER FORECASTS

NATI ONAL WEATHER SERVI CE LOUI SVI LLE KY
1130 AM EDT FRI OCT 08 2001

Thisisall youneed inthe HEADER.TPL file. Now, lets tackle the TABULAR.TPL file. Here isthecomplete
template:

# TABULAR SECTI ON TEMPLATES

#

name: rva_daily fcst

gr pnane: skip

formats: "LOCATI ON' X12 “FS’" X4 “0OBS” X4 T_CAVDD X2 T_CAMDD X2 T_CAMDD

varlist: <Day1> <Day2> <Day 3>
mscwrt:

formats: S18 F2.0 X4 F4.1 X4 F4.1 X4 F4.1 X4 F4.1

varl i st: <l dName> <F| dSt g> <CbsSt g> <SpecFcst St g> <SpecFcst St g> <SpecFcst St g>
specti me: TODAY 12: 00 +1 01 +2 01 +3 01

#OH O RI VER

fp_id: MKLK2



p_id:
p_id: MLPK2
p_id:
p_i

fp_

fp_

fp_

fp_id: TELI3
#KENTUCKY Rl VER
fp_id: FODK2
fp_id: H BK2
fp_id: FFTK2
literal:
literal : END
#

Let’sbreak it down:

nanme:rva_daily fcst

As before, al templates must have a unique name within the same file. Since this template isonly for the
RVA _DAILY_FCST product, | gave it the samename as the templae in the HEADER.TPL file. Thismekesiit
easy to connect products and templ ates.

gr pnane: ski p

This puts a blank line in the product anytime a forecast group name is written. 1 will show you how this option
will be useful later.

formats: " LOCATI ON' X12 “FS" X4 “OBS" X4 T_CAVDD X2 T_CAMDD X2 T_CANMDD
varlist: <Day1l> <Day2> <Day 3>
mscwrt:

These lines make a header for the daily forecasts. The first line indicates the formats in the line. The

“ LOCATI ON' item puts the string of characters within the quotes on the line. The X12 format puts 12 spacesin
the line. | could also have written “ ", but the X format mekesit easy to experiment with
location placing. The T_CAMDD item shows the format for the variebles<Day 1>, <Day 2>, <Day 3> which are
TIME variables. The T_CANMDD format indicates that | want month spelled out but abbreviated (CAM) followed
by the date (DD). Notice how | placed the variables under their formats. This makesit easy to see what format is
connected to which variable. Them scwrt : line causesthe line to be written out. Thef or mat s: lines must
be followed by either am scwrt: orf p_i d: line. Hereisthe result:

LOCATI ON FS OBS OCT 09 OCT 10 OoCT 11

Let'slook at the next lines:

formats: S18 F2.0 X4 F4.1 X4 F4.1 X4 F4.1 X4 F4.1
varlist: <l dName> <Fl dSt g> <CbsSt g> <SpecFcst St g> <SpecFcst St g> <SpecFcst St g>
specti me: TODAY 12: 00 +1 0 1 +2 01 +3 01

Here we are using many variables and have aformat for each one. Thefirst isthe location name, <I DNane>,
which isa STRING. The S18 format reserves space for a string up to 18 spaces. If the string is less than 18
characters, blanks are added to the right. The next variable is the flood stage, <FI dSt g>, whichisa FLOAT.
The F2. 0 reserves 2 spaces with no digits after the decimal point (and leaves off the decimal point as well).



The next variable is the observed stage, <Cbs St g>, whichisalso aFLOAT. TheF4. 1 reserves 4 spaces with
one digit after the decimal point. Notice, that if you want the decimal point printed, you must reserve a space for
it.

The next three variables are specific forecast stages, <SpecFcst St g>, which arealso HLOATS. Thefarmat is
the same as<Obs St g>. However, we must tdl RiverPro what forecast stages we want. That iswhat the next
line, spect i me: does. Thisline starts out with the base time, TODAY 12: 00. Notice that thetimeisin UTC.
The next three valuestell what forecast we want. The first value is the number of days away from the base time,
and can be negative or positive. In this example we have TODAY+1, which is of course the next day. The second
tells how many hours away from the basetime we want the forecast. Here we have12: 00+0 or 1200 UTC.
The last number tdls how big the window sizeis, so we will except any forecast from 1100 to 1300. This will
cover daylight saving time shifts. Since we have three<SpecFcst St g> variables, we need three sets of
numbers. Here is what these three lines will generate:

MARKLAND LOVWER 51 12.1 12.5 12.3 12.3

We are almost done. However, we need to tell RiverPro what |ocations we want to print out. Here is the part of
the template that does the trick:

#OH O RI VER
fp_id: MKLK2
fp_id: MUK2
fp_id: MLPK2
fp_id:CNNI 3
fp_id: TELI3
#KENTUCKY RI VER
fp_i d: FODK2
fp_id: H BK2
fp_id: FFTK2

First, | have inserted a comment line to identify the river these forecast points are on. Comments can be used
anywhereyou want to, just start the line with a#; RiverPro ignores them. Next, every location you want to
include should beincluded inaf p_i d: line. Every time RiverPro encounters alocationin a different forecast
group it will output the group name. Thef p_i d: MKLK2 line will automatically cause the forecast group name,
Ohio River, to be printed because it isthefirst in agroup. Thef p_i d: FODK2 will cause the next forecast
group name, Kentucky River, to be printed because FODK2 is the first in a new forecast group. Since we have
gr pnane: ski p line, RiverPro will put ablank line before each forecast group name The result isthis:

OH O RI VER

MARKLAND LOWER 51 12.1 12.5 12. 3 12. 3
MCALPI NE UPPER 23 12. 2 12. 2 12. 2 12. 2
MCALPI NE LOVER 55 9.6 9.8 9.7 9.7
CANNELTON LOVER 42 10.9 10.9 10.9 10.9
KENTUCKY RI VER

FORD 26 9.4 9.1 9.1 9.1
H GH BRI DGE 30 8.3 8 8. 8
FRANKFORT 31 7.2 6.8 6.8 6.8



Sometimes this automatic inclusion of thegroup name can cause problems. To turn this feature off use
gr pnane: of f.

Noticethat | have included aforecast point, TELI3, which does not appear in the product. | only receive a
forecast for this point whenever there is high waer. Normally it does not appear, but it needs to be included in
the template for the times it might appear. When issuing the product, if | do not select TELI3, it will not appear
in the final product.

Finally, we want to put an ending line on the product. Thisis done by using the rest of the template:

literal:
literal : END
#

This command simply puts out exactly what you tdl it. Thelinel i t er al : with a space after it inserts a blank
line in the product. The result of thefinal lineis:

END

The template is complete. However, to get this product to run you must tell RiverPro how to use the template.
First, you must edit the templateinto the HEADER.TPL and TABULAR.TPL file. Theeasiest way to do thisis
to click on Settings/Modify product sections. Now click on Product Header /Edit Template File. Do the
same for the Tabular file.

After editing, your templates, you need to set up a PCC file. Select an unused product in the product creation
window, and click on Settings/Modify product sections. Click on the Product Header button. Now click on
the template you want and then OK. Do the same for the Tabular button. Make sure Tabular is selected as 1st
and all other sections are off. Click on OK. This selects the correct templates for the product.

Now, let’s select the locations for the product. Click on Settings/Select forecast points to include, then click
on the locations you want. Even if you have theid included in the template you must select here to make it
appear in the generated product. Click on Close.

Finaly, let’slock in your selectionsinto a PCC file. Click on Settings/Save to settings file. Ignore the top
box and fill in the information in the bottom box. Hereiswhat | used: Filename:rva_daily fcst.pcc, Product
Id:KLMKRVASDF, Category:RVA, Description:RVA - Daily River Forecast. Be sureto click on Save
Instructions for Including Specific Forecast Points. If you do not do this, you will have to seled the forecast
points every time you generate this product. Click on OK.

Test your work by clicking on the product description and then File/Create. Y ou should see your work. If your
text isnot lined up, just edit the template and create the product again. The interactive nature of RiverPro makes
this process quick and easy.



A Sample Daily River Observation Product

Let’s generate a product which contains data which does not havean explicit template variable for the datawe
want. To insert this type of data, we use the observed data template variable Y ou can see some examples of
using the variable on the WHFS web page by Bill Wilson: www.nws.noaa.gov/oh/hod_whfs/pe_ver2rvrp.html.

Hereisthe new product we want to generate:

OBSERVATI ONS I N THE LOUI SVI LLE HYDROLOG C AREA
NATI ONAL WEATHER SERVI CE LQUI SVI LLE KY
930 AM EDT FRI OCT 08 2001

LOCATI ON FS PRECI P POOL/ 24-HR TAIL- 24-HR WATER
STAGE CHANGE WATER CHANGE TEMP

OH O RI VER

MARKLAND LOCK 51 0. 00 12. 70 0. 00 13. 30 1.20 86

MCALPI NE LOCK 55 0. 00 12. 70 0. 40 10. 10 0. 30

CANNELTON LOCK 42 0. 00 9.70 -0.20 10.10 -0.40 82

OTHER OH O RI VER GAGES

CLI FTY CREEK 451 0.00 425.12 0.10

KOSMOSDALE 10.12 -0.12

TH' 'S DATA WAS FURNI SHED BY THE COOPERATI ON OF THE NATI ONAL WEATHER
SERVI CE. .. THE CORPS OF ENG NEERS. .. THE U. S. GEOLOGE CAL SURVEY. .. AND
THE KENTUCKY DI VI SI ON OF WATER.

| call thisproductrva_dai |l y_ri ver . Hereiswhat the template in the HEADER.TPL looks like:

# HEADER SECTI ON TEMPLATES

#

nane:rva_daily river

formats: T_HEADER

varl i st: <Cur Dat e>

phrasestr: OBSERVATIONS I N THE LOUI SVI LLE HYDROLOG C AREA
phrasestr: NATI ONAL WEATHER SERVI CE LOUI SVI LLE KY

phr asest r: <Cur Dat e>

#

Asyou can see, all header templates are similar. Review the previous example to explain the linesin this header
template. Again, hereis output from this template:

OBSERVATI ONS | N THE LQOUI SVI LLE HYDROLOG C AREA
NATI ONAL WEATHER SERVI CE LOUI SVI LLE KY
930 AM EDT FRI COCT 08 2001

Thisisall youneed inthe HEADER.TPL file. Now let’ stackle the TABULAR.TPL file. Here is thecomplete
template:

# TABULAR SECTI ON TEMPLATES



#

name:rva_daily_rvr

gr pnane: noski p

formats: " LOCATI ON' X9 “FS” X4 “PRECIP" X3 “POOL/" X2 “24-HR' X4 “TAIL-* X2 &
“24-HR' X3 “WATER’

m scwt:

formats: X32 " STAGE" X2 “CHANGE” X3 “WATER’' X2 “CHANGE" X2 “TEMP

mscwrt:

formats: S16 X1 F2.0 X4 F5.2 X4 F5.2 X2 F6.2 X4 F5.2 X2 F6.2 X3 F2.0

varli st: <l dName> <Fl dSt g> <PP, 5004, RZ, Z, 0| 12: 00| 1> <HP, 0, RZ, Z, 0] 12: 00| 1> &
<HP, 0, RZ, Z, 0] 12: 00| 1, CH&4> <HT, 0,RZ, Z, 0] 12: 00| 1> &

<HT, 0, RZ, Z, 0] 12: 00| 1, CH&4> <TW 0, RZ, Z, 0] 12: 00| 1>

| oci d: MKLK2

| oci d: MLPK2

| oci d: CNNI 3

literal:

literal : OTHER OH O RIVER GAGES

formats: S15 X1 F3.0 X4 F5.2 X3 F6.2 X2 F7.2

varlist: <l dName> <FI dSt g> <PP, 5004, Rz, Z, 0] 12: 00| 1> <HG 0, RZ, Z, 0] 12: 00| 2> &

<HG, 0, RG, Z, 0] 12: 00| 2, CH&24>

| oci d: CLFI 3

formats: S15 X8 F5.2 X2 F6.2

varlist: <l dName> <HG 0, RG, Z, 0| 12: 00| 1> <HG 0, RG Z, 0] 12: 00] 1, CH®4>

| oci d: KMDK2

literal:

literal: TH S DATA WAS FURNI SHED BY THE COOPERATI ON OF THE NATI ONAL WEATHER

literal: SERVICE... THE CORPS OF ENG NEERS. .. THE U. S. GEOLOG CAL SURVEY. .. AND

literal: THE KENTUCKY DI VI SI ON OF WATER

While this looks quite complicated, it isreally straightforward. Let’s look at the first two lines:

nane:rva_daily river
gr pname: noski p

Every template needs a namne, and | used one that tells me the product in which this template is used. The next
line instructs RiverPro not to skip aline every time a new forecast group name s printed.

The next 6 lines create a header to the product:

formats: ” LOCATI ON' X9 “FS” X4 “PRECI P’ X3 “POOL/” X2 “24-HR X4 “TAIL-“ X2 &
“24-HR' X3 “WATER’

m scwt:

formats: X32 "STAGE” X2 “CHANGE" X3 “WATER' X2 “CHANGE" X2 “TEMP

m scwt:

literal:

Note that when aline getstoo long, you must put an ampersand (&) at the end of it. | could have used
[iteral: linessincel have no variablesto insert inthef or mat s: lines.

Here is the header that these lines produce:

LOCATI ON FS PRECI P POOL/ 24-HR TAIL- 24-HR WATER
STAGE CHANGE WATER CHANGE TEMP



Notice how | am going to put both pool data (HP) and stage data (HG) in the same column.

The next lines show how to include data which do not have an explicit template variable:

formats: S16 X1 F2.0 X4 F5.2 X4 F5.2 X2 F6.2 X4 F5.2 X2 F6.2 X3 F2.0
varlist: <l dName> <Fl dSt g> <PP, 5004, RZ, Z, 0| 12: 00| 1> <HP, 0, RZ, Z, 0] 12: 00| 1> &
<HP, 0, RZ, Z, 0| 12: 00| 1, CHG4> <HT, 0,RZ, Z, 0| 12: 00| 1> &
<HT, 0, RZ, Z, 0] 12: 00| 1, CH&4> <TW 0, Rz, Z, 0] 12: 00| 1>

Remember, f or mat s: andvarl i st: linesform pairs. Thereis nothing new inthef or mat s: lineor the
first two variablesinthevar | i st : line. However, the third variable, <PP, 5004, RZ, Z, 0| 12: 00| 1>, isa
observed data template variable and needs some explanation.

The SHEF descriptor for a piece of datalooks like this, PEDTSE, where PE isthe Physical Element code, D is
the Duration code, TS isthe Type and Source code, and E is the Extremum code. Thus, daily observer
precipitation ending at 1200 UTC would be coded DH12/PPPRZZ. The RiverPro template variable for this
datawould be <PP, 5004, Rz, Z, 0] 12: 00| 1>.

In thisvariable, the first two leters (PP) are physical element, while the value (5004) is the duration code as
explained in Note 2 of Appendix H-2 in the SHEF Manual and on page 38 of the RiverPro Reference Manual.
The most common duraion codes and thar numbers are: instantaneous - 0, hourly - 1001, daily - 2001, and
since7 AM - 5004.

The next two letters(RZ) in the above example are the Type and Source. The most common are: unspedfied -
Rz, satellite - RG, phone - RP, and radio - RR. The next letter (Z) is the Extremum. The most common are:
maximum of day - X, minimum of day - N, 6 hour maximum - R, 6 hour minimum - H, and other - Z.

Thelast itemin thisvariable (0| 12: 00| 1) shows the time of the observation desired. It is represented like
this: reference_day|hour:minute|hour_window. Thereference_day tells us how many days away from
today we want the observation. Today is0, yesterday is- 1, and so forth. The hour:minute isthe time of the
data we want using UTC. The hour_window is the number of hours on either side of hour:minute to accept
data. Thus, 0| 12: 00| 1 would represent the dataat 1200 UTC today with an acceptancewindow from 1100-
1300 UTC. To get the latest data, just use the phrase LATEST. Notice that the <Cbs St g> template variable for
an observer river stage could be coded <HG, 0, RZ, Z, LATEST>.

With this information, we can see that <PP, 5004, RZ, Z, 0| 12: 00| 2> would retrieve the daily precipitation
ending at 1200 UTC or PPPRZZ or just PPP. <HP, 0, RZ, Z, 0| 12: 00| 2> would retrieve the pool stage at
1200 UTC or HPIRZZ or just HP. Both variables would contain an acceptance window from 1000-1400 UTC. |
realize that the plus side of the acceptance window could cause some problems with the PPP data.

The next variable in our example, <HP, 0, RZ, Z, 0] 12: 00| 1, CH&4>, shows an option in the template
variable. The CHG24 calculates the 24-hour changein the data. The passible values for this element are: CHG##
- calculate the change, MAX## - calculate the maximum, M N## - calculate the minimum, and ACC -
accumulate precipitation. ## can be any number of hours from 0 to 370. | will explain the ACC option later.

Another option is TIME, which is used to display the time of the data and not the actual value Hereisan
example: we want to display the latest stage of a satellite gage the time of the reading, the highest reading in the



last 24 hours, and the time of the maximum stage. We woul d use the fol lowing var | i st :

varlist: <HG 0, RG Z, LATEST> <HG 0, RG Z, LATEST, TI M&> &
<HG 0, RG Z, LATEST, MAX24> <HG, 0, RG, Z, LATEST, MAX24, Tl Ve>

With this knowledge, template variables are easy to understand. <HT, 0, RZ, Z, 0| 12: 00| 1> isthetailwater
reading at 1200 UTC, <HT, 0, RZ, Z, 0] 12: 00| 1, CH&4> isthe 24 hour change, and
<TW 0, RZ, Z, 0] 12: 00| 1> isthe water temperature.

The next three lines tell RiverPro to get the desired daa for three locations :

| oci d: MKLK2
| oci d: MLPK2
| oci d: CNNI 3

Weareusing ! oci d: instead of f p_i d. By doing this, we can one get data from non-forecast points aswell as
forecast points. The amount of template vari ables avail able using | oci d: islimited. The only variables that are
adlowed are<l d>, <l dNanme>, <County>, <Stateld> <StateNane> <R ver>,

<BankSt g>, <Wbtg>, <Fl dStg>, <FlIdFlow>, <ZDatunp, <Reach>,and<Proximty>.If
you do need to include information about a non-farecast point which is not included in the template variebles,
you must hard code the information in thef or mat s: line. However, thereis an advantageto using | oci d:
even for forecast points. Y ou do not have to preselect the forecast point you want included in a product in the
PCC fileif youusel oci d: rather thanf p_i d: . 1 will show how thisworks alittle |ater.

These lines produce the following output:

OH O RI VER

MARKLAND LOCK 51 0. 00 12. 70 0. 00 13. 30 1.20 86
MCALPI NE LOCK 55 0. 00 12. 70 0. 40 10. 10 0. 30
CANNELTON LOCK 42 0. 00 9.70 -0.20 10.10 -0.40 82

Notice that McAlpine Lock doesnot have a water temperature. Normally, RiverPro would put M5G (missing)
there but | changed it to ablank. Thisis performed in HydroBase/Setup/RiverPro General Parameters/
String to Use for Missing/Data Value. While you are there, check out the other parameters you can set. |
could have also included in the template:

nmsgdat a:

Which would have changed the valuefor missing just for this product. If the lineisnsgdat a: ski p, then
RiverPro would skip that lineif any of the datafor that station in that lineismissing.

The next 6 lines in our example template show how to display similar information for a gage on the river which
isnot alock. Because the physical element is different (hoHP/HT just HG) it hasto haveanew var | i st :
Also the flood stage at Clifty Creek isthree digits wide so | must also specify anew anewf or mat s: lineas
well. If the flood stage at Clifty Creek were two digits widelike the above locations | could have used the same
formats: line. RiverProwill lettwovar | i st: linessharethesamef or mat s: line. When RiverPro finds
anewvarl i st: line, it usesthe mostrecent f or mat s: line. If you are sharing f or mat s: lines, make sure
that the number of formatsis the same as the number of variablesin bothvar | i st : lines.



literal:

literal: OTHER OH O RIVER GAGES

formats: S15 X1 F3.0 X4 F5.2 X3 F6.2 X2 F7.2

varlist: <l dName> <FI dSt g> <PP, 5004, Rz, Z, 0] 12: 00| 1> <HG 0, Rz, Z, 0] 12: 00| 2> &
<HG, 0, RG, Z, 0] 12: 00| 2, CH&4>

| oci d: CLFI 3

This gives the fdlowing output:

OrHER OH O RI VER GAGES
CLI FTY CREEK 451 0.00 425.12 0.10

Here are the lines to print out the information for Kosmosdale, a another gage which isnot alock on the Ohio
River and which is not aforecast point:

formats: S15 X8 X22 F5.2 X2 F6.2
varl i st: <l dName> <KMDK2, HG 0, RG Z, 0| 12: 00| 1> <HG 0, RG, Z, 0] 12: 00| 1, CH&X4>
| oci d:

Notice that | did not include<Fl dSt g>inthevar | i st : because Kosmosdale does not have aflood stage.
These lines produce the following output:

KCSMOSDALE 10.12 -0.12

Lastly, | liketo give theNWS, USCE, USGS, and Kentucky Division of Water alittle free advertising. | use the
following | i t eral : lines:

literal:

literal: TH S DATA WAS FURNI SHED BY THE COOPERATI ON OF THE NATI ONAL WEATHER
literal: SERVICE... THE CORPS OF ENA NEERS. .. THE U. S. GEOLOG CAL SURVEY. .. AND
literal : THE KENTUCKY DI VI SI ON OF WATER.

This produces thelast lines of the product:

TH' 'S DATA WAS FURNI SHED BY THE COOPERATI ON OF THE NATI ONAL WEATHER
SERVI CE. . . THE CORPS OF ENG NEERS. .. THE U. S. GEOLOGE CAL SURVEY. .. AND
THE KENTUCKY DI VI SI ON OF WATER.

That isall for this template. Review the first example in arder to see how to set up a product control file (.PCC)
using these templates, and how to generate the product. When you generate a product using a template that
containsnof p_i d: commands, be suretofirst clear al the selected forecasts by dicking on Settings/Select
forecast points to include, Clear, and Close. Then save the PCC file with the Save Instructions for
Including Specific Forecast Points checked. If you do not do this and forecast points are accidently selected
before you create the product, you will see the forecast points tacked on the end of your product.
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A Sample Daily Product Using Multiple Columns

If you want to create a produd where you have multiple locations on the same line you cannot use either
fp_id: orlocid: Youmust hard code the information about the location into the formats line, the location
id into observed data template variables, and follow the lineswitham scwr t : line. Using this technique,
every line output in the product will require three lines in the template. Also, there is no way to prevent the
location name from appearing if the datais missing.

Letslook at 24-hour precipitation. Precipitation comes from basicdly three types of gages. The first is manudly
read and is reported either asPPD or PPP. To extract precipitation from this type of gage, just convert the
SHEF code to template variable. For example, PPPRZZ for Aberdeen, KY would be encoded as

<ABEK2, PP, 5004, RZ, Z, 0] 12: 00| 2> and PPDRZZ as<ABEK2, PP, 2001, Rz, Z, 0| 12: 00| 2>.

The second type is an automatic gage that reports a precipitaion accumulator, which is encoded as PC. Both
LARC and DCP precipitation gages usually work this way. To get the 24-hour precipitation from the LARC at
Paris, KY, you would encode: <PRSK2, PC, 2001, RP, Z, 0] 12: 00| 2>.

The last typeof gage is onethat reports hourly precipitaion continuously as PPH. An example is an IFLOWS
gage or the ASOS precipitation data. Y ou must tell RiverPro to add up the individual valuesin order to come up
with the 24-hour total by usng the ACC option. To get the 24-hour precipitation from IFLOWS gage at Berry,
KY you would encode: <BRYK2, PP, 2001, RR, Z, 0| 12: 00| 2, ACC>.

Putting all this information together, produces the following sample of a daily predpitation template:

li teral : KENTUCKY COOPERATI VE OBSERVERS. . .

formats:”ABERDEEN  “ F5.2 “ PARKSVILLE “ F5.2 “ WOODBURY  “ F5.2

var | i st: <ABEK2, PP, 5004, RZ, Z, 0| 12: 00| 2> <PRKK2, PP, 5004, RZ, Z, 0| 12: 00| 2> &
<WDBK2, PP, 2001, RZ, Z, 0| 12: 00| 2>

m scwrt:

literal:

i teral : KENTUCKY AUTOVATED GAGES. ..

f or mat s: ” ALBANY “ F5.2 “ BERRY “ F5.2 “ PARIS “ F5.2

var |l i st: <ALBK2, PC, 2001, RG, Z, 0] 12: 00| 2> <BRYK2, PP, 2001, RR, Z, 0] 12: 00| 2, ACC> &
<PRSK2, PC, 2001, RP, Z, 0] 12: 00| 2>
m scwrt:

The output is:

KENTUCKY COOPERATI VE OBSERVERS. . .
ABERDEEN 0. 00 PARKSVI LLE WOODBURY 0. 00

KENTUCKY AUTOVATED GAGES. . .
ALBANY BERRY 0.00 PARIS 0. 00

Last, let’slook at temperatures. Most cooperative observers with temperature gages send in three temperatures a
day, including maximum temperaure encoded as TX, minimum temperature encoded as TN, and current
temperature encoded as TA. However, if you look in HydroView, you will not find TX and TN as physical
elements, only TA. It turns out that TX is converted to TAIRZX and TN is converted to TAIRZN. So the
template variable for maximum would be <TA, 0, RZ, X, 0| 12: 00| 1>, while the minimum would be

<TA, 0, RZ, N, 0] 12: 00| 1>. ASOS datais different. When ASOS sends TAIRZX, it is based on calendar
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day data, not observer day (7AM) data. But, here is atemplatevariable to tell RiverPro to find the highest 6
hour temperature during the last 18 hours at the Frankfort ASOS:

<FFT, TA 0, RZ, R, 0] 12: 00] 1, MAX18>. Notice that you want to use 18 hours which will look & the last
four 6 hour reports, rather than 24 which would look at the last five six hour reports. Actually, any number
between 18 and 23 hours could be used. For the minimum temperature use:

<FFT, TA, 0, RZ, H, 0] 12: 00| 1, M N18>. Here is a section of atemplate that outputs observer and ASOS
temperature data:

l'iteral : LOCATI ON MAXI MUM M NI MUM OBSERVED

f or mat s: ” BRANDENBERG “ X8 F2.0 X11 F2.0 X11 F2.0

varl i st: <BNBK2, TA, 0, RZ, X, 0| 12: 00| 1> <BNBK2, TA, 0, RZ, N, 0| 12: 00| 1> &
<BNBK2, TA, 0, RZ, Z, 0] 12: 00| 1>

m scwt:

for mat s: " FRANKFORT “ X8 F2.0 X11 F2.0 X11 F2.0

varlist: <FFT, TA, 0, RZ, R 0| 12: 00| 1, MAX18> <FFT, TA, 0, RZ, H, 0| 12: 00| 1, M N18>
<FFT, TA, 0, RZ, Z, 0| 12: 00| 1>

m scwt:

f or mat s: " ROCHESTER “ X8 F2.0 X11 F2.0 X11 F2.0

varlist: <RCHK2, TA 0, RZ, X, 0] 12: 00| 1> <RCHK2, TA, 0, RZ, N, 0] 12: 00| 1> &
<RCHK2, TA, 0, Rz, Z, 0] 12: 00| 1>

Hereisthe output:

LOCATI ON MAXI MUM M NI MUM OBSERVED

BRANDENBERG 80 54 56

FRANKFORT 82 55 55

ROCHESTER 78 51 51

In arelated problem, one needs to make a decision when exacting crest data using template variables. Here are
the two choices. <HG, | , RZ, X, LATEST> or <HG, | , RZ, Z, LATEST, MAX24>. These could refer to
different data If the crest was encoded asHX, which gets converted to HGIRZX, you would use the first choice.
However, the second choice scans the database and extracts the highest value, evenif it was not encoded as a
crest. The disadvantage with the second choice isthat it will report avalue, even if it is not atrue crest, while
thefirst will not.
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A Sample SHEF Encoded State Temperature/Precipitation Product

Using the techniques we learned above, we can see how easy it isto use RiverPro to create an STP that is SHEF
encoded. Here is the complete template:

nanme: st p_am

formats:".B LMK " T_MVDDS " E DHOO/ TAI RZX/ DHO8/ TAlI RZP/ PPDRZZ"
varl i st: <Day0>

m scwrt:

literal::

literal:: H GHEST TEMPERATURE YESTERDAY.

l[iteral:: LONEST TEMPERATURE SI NCE 8PM EDT LAST NI GHT.

literal:: PRECI Pl TATI ON FOR THE 24 HOURS ENDI NG AT 8AM EDT TODAY.

literal::

literal::...KENTUCKY...

literal:: HI LO PCPN
formats:S3 " : " S14 * . " F3.0 "/ " F3.0 " [/ " Fb.2

varlist:<ld> <l dNane> <TA, 0, RZ, X, 0] 05: 00| 1> <TA, 0, RZ, H, 0] 12: 00| 1, M N6> &
<PP, 1024, Rz, Z, 0] 12: 00| 1, ACC>

| oci d: CVG

| oci d: JKL

| oci d: LEX

| oci d: PAH

| oci d: HOP

| oci d: FTK

| oci d: BWG

| oci d: SDF

| oci d: LMK

| oci d: FFT

| oci d: LOZ

l[iteral:.END

#

And hereisthe output:
. B LMK 0901 E DHOO/ TAI RZX/ DHO8/ TAlI RZP/ PPDRZZ
: H GHEST TEMPERATURE YESTERDAY.
LONEST TEMPERATURE SI NCE 8PM EDT LAST NI GHT.
PRECI PI TATI ON FOR THE 24 HOURS ENDI NG AT 8 AM EDT TODAY.

... KENTUCKY. ..

: HI LO PCPN
CVG : ClI NCI NNATI > 90/ 71/ 0.00
JKL : JACKSON : 85/ 70/ 0.00
LEX : LEXI NGTON : 89/ 70/ 0.01
PAH : PADUCAH 92/ 66/ 0.00
HOP : FORT CAMPBELL / /[ 0.00
FTK : FORT KNOX : / /[ 0.00
BWG : BOALINGGREEN : 88/ 71/ 0.00
SDF : LOUISVILLE APT : 90/ 74 T

LMK : LOUSVILLE N6 : 88/ 72/ 0.00
FFT : FRANKFORT . 88/ /[ 0.03

=Y
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LOZ : LONDON : 87/ 67/ 0.00
. END

Thereisvery little that is new here. Letslook at each section. The SHEF header and comments are created by
this section of the template:

nane: st p_am

formats:".B LMK " T _MVDDS " E DHOO/ TAI RZX/ DHO8/ TAlI RZP/ PPDRZZ"
varl i st: <Day0>

m scwrt:

literal::

l[iteral:: H GHEST TEMPERATURE YESTERDAY.

l[iteral:: LOANEST TEMPERATURE SI NCE 8PM EDT LAST NI GHT.
literal:: PRECIPI TATION FOR THE 24 HOURS ENDI NG AT 8AM EDT TODAY.
literal::

literal::...KENTUCKY...

literal:: HI LO PCPN

We are using the <Day 0> template variable with aformat of T_MVDDS to create the proper SHEF date code:

.B LMK 0901 E DHOO/ TAl RZX/ DHO8/ TAlI RZP/ PPDRZZ

H GHEST TEMPERATURE YESTERDAY.
LONEST TEMPERATURE SI NCE 8PM EDT LAST NI GHT.
PRECI PI TATI ON FOR THE 24 HOURS ENDI NG AT 8 AM EDT TODAY.

... KENTUCKY. ..
HI LO  PCPN

The next section shows how to retrievethe required data for the airports:

formats:S3 " : " S14 " : " F3.0" / " F3.0" [/ " F5.2

varlist:<ld> <l dName> <TA, 0, RZ, X, 0] 05: 00| 1> <TA, 0, Rz, H, 0] 12: 00| 1, M N6> &
<PP, 1024, Rz, Z, 0| 12: 00| 1, ACC>

| oci d: CVG

| oci d: JKL

| oci d: LEX

| oci d: PAH

| oci d: HOP

| oci d: FTK

| oci d: BWG

| oci d: SDF

| oci d: LMK

| oci d: FFT

| ocid: LOZ

literal:. END

We want the high temperature for yesterday and the SHEF code isE DHOO/TAIRZX, which get converted to
<TA, 0, RZ, X, 0| 05: 00| 1> as an observed datatemplate variable in EDT. The low temperature is the
lowest in the last 12 hours, which isDHO8/TAIRZP in SHEF and <TA, 0, RZ, H, 0] 12: 00| 1, M N6> asan
template variable. The precipitaion isfor the last 24 hours which isPPDRZZ in SHEF, and <PP, 1024,

Rz, Z, 0] 12: 00| 1, ACC> as atemplate variable.
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This give us the output we want:

CVG : CI NCI NNATI 90/ 71/ 0.00
JKL : JACKSON : 85/ 70/ 0.00
LEX : LEXI NGTON : 89/ 70/ 0.01
PAH : PADUCAH 92/ 66/ 0.00
HOP : FORT CAMPBELL / /[ 0.00
FTK : FORT KNOX : / /[ 0.00
BWG : BOALING GREEN : 88/ 71/ 0.00
SDF : LOUISVILLE APT : 90/ 74/ T
LMK : LOQUISVILLE N5 : 88/ 72/ 0.00
FFT : FRANKFORT : 88/ /[ 0.03
LOZ : LONDON : 87/ 67/ 0.00
. END

If you find that you cannot extract data out of your database, be sure to look at how the data was stored using
HydroView. Y ou can learn alot about the finer points of SHEF by simply looking at your data. If your observed
dataisin HydroView, you should be able to come up with atemplate variable to display it in RiverPro.
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A Sample SHEF Encoded Regional Temperature/Predpitation Product usng Cooperative Data

Aswe saw in the previous example, RiverPro can be used to generate SHEF encoded reports. However, with
cooperative data, this can lead to a problem. Thanks to Bill Morris of Chicago for pointing out the problem and
finding out a simple solution. Assume that we are Chicago, and that the cooperative station at MOSI2 made a
report on 06/10 at 6:30 CST. We have a RiverPro template that generates this product:

.B CH 0610 C DHO7/ TAI RZX/ TAl RZN PPDRzZ
MOSI 2 © MORRI'S : 95/ 70/ 0.13
. END

Unfortunately, the SHEF decoder in AWIPS will pick up this product and create a phantom observation for
MOSI2 at 7:00 CST along with the original one at 6:30. We need to be surethat the time of theobservation in
the generated product exactly agrees with the original observation. The way to do thisisto include the actua
time of the observation along with the observation. Our correct report will look like this:

.B CH 0610 C DHO7/ TAI RZX/ TAl RZN PPDRZZ
MOSI2 @ MORRIS : DD100630 / 95/ 70/ 0.13
. END

The template variable <PP, 2001, RZ, Z, 0| 12: 00| 2, TI ME> will retrieve the time of the observation.
Thiswill work as long as the observe reports their precipitation asPP and reports a precipitation even on days
when it does not rain. | will use the DD SHEF code alongwith the format T_ DDHHNN because at this time,
thereis no format that would work with the DH SHEF code.

Hereisthe template that will do the job:

nanme: rtp_am

formats:”.B CH “ T_MVDDS “ C DHO7/ TAl RZX/ TAI RZN PPDRzZ

varli st: <Day0>

mscwt:

literal::24 HOUR MAXI MUM AND M NIl MUM TEMPERATURES AND PRECI PI TATI ON
literal:: ENDI NG AT THE | NDI CATED TI ME THI S MORNI NG

literal::

l[iteral::...ILLINOS...

literal::

literal:: DATE/ Tl ME HI LO PCPN
formats: S5 “ : “ S14 “ : “DD’ T DDHHNN “ / “ F3.0 “ / “ F3.0 “ |/ * F5.2

varlist:<ld> <l dname> <PP, 2001, RZ, Z, 0] 12: 00| 2, TI Me> <TA, 0, RZ, X, 0] 12: 00| 2> &
<TA 0, RZ, N, 0] 12: 00| 2> <PP, 2001, RZ, Z, 0| 12: 00| 2>

| oci d: ANTI 2

| oci d: MOSI 2

| oci d: PFDI 2

literal:.END

Here isthe output:

.B CH 0610 C DHO7/ TAI RZX/ TAl RZN PPDRZZ

: 24 HOUR MAXI MUM AND M NI MUM TEMPERATURE AND PRECI PI TATI ON
: ENDI NG AT THE | NDI CATED TI ME TH S MORNI NG

.. ..ILLINOS. ..
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: DATE/ TIME  HI LO PCPN
ANTI 2 : ANTI OCH : DD100700 / 94/ 68/ 0.00

MOSI 2 © MORRIS : DD100630 / 95/ 70/ 0.13
PFDI 2 : PLAI NFI ELD : DD100730 / / /[ 0.00
. END

Notice that there are no problems with this template, even though Plainfield does not have thermometers. As
long as they always report precipitation, the template will work.
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A Daily River Summary (RVD) Product

The RVD for Louisvilleistricky. Since the Ohio River is navigable, | must issue forecasts for both the upper
and lower gages on the river, according to the wishes of the users. However, the product must also be SHEF
encoded correctly. The sample template included in the origind instructions for the RVD will not work here and
we must create our own. Here is a section of the final product:

I NZ089>92- KYZ025- 028- 030>031- 035- 040- 049- 110400-
DAILY RI VER SUMVARY

NATI ONAL WEATHER SERVI CE LQUI SVI LLE KY

1252 PM EDT TUE JUL 10 2001

.B LMK 0710 DH12/ DC071015/ HP/ HT/ DRH+24/ HPI FF/ HTI FF

. B1 DRH+48/ HPI FF/ HTI FF/ DRH+72/ HPI FF/ HTI FF

: STATI ON FLOOCD 7AM 24- HR 1AM

1D NANVE STAGE  STAGE CHANGE FORECASTS

: VED THU FRI
:OH O RI VER

MKLK2 : MARKLAND LOWER 51.0: / 22.7 /: 5.
M.UK2 : MCALPI NE UPPER 23. 0: 12.7//: 0.
. END

5./ 23.2// 18.9// 15.3
1: 12.5/1 12.5// 12.5/

Here isthe template for this produd:

nanme: r vd

nmsgdat a: M

formats:”.B LMK “ T_Wadd X1 T_UDCY%@15 “/ DH12/ HP/ HT/ DRH+24/ HPl FF/ HTI FF”
varli st: <Day0> <Day0>

mscwt:

formats:”. Bl DRH+48/ HPI FF/ HTI FF/ DRH+72/ HPI FF/ HTI FF”

mscwt:

literal:: STATI (N FLOOD 7AM 24- HR 7AM
literal::ID NAME STAGE  STAGE CHANGE FORECASTS
formats:”:” X47 T_ Wa X4 T_Wa X4 T _Wa

varli st: <Dayl> <Day2> <Day3>

mscwrt:

literal::OH O RI VER

formats: S5 “ :” S16 4.1 “: [/ “ F4.1 * [:* F5.1 “: [ *“ F4.1 "] " &

F4.1 “// “ F4.1
varlist:<ld> <l dNane> <FI dSt g> <HT, 0, R*, Z,0] 12: 00| 3> &
<HT, 0, RZ, Z, 0] 12: 00| 3, CH&4> <HT, 0, FF, Z, 1| 12: 00| 3> <HT, O, FF, Z, 2| 12: 00| 3> &
<HT, 0, FF, Z, 3] 12: 00| 3>
fp_id: MKLK2
formats: S5 “ :” S16 FH4.1 “: ““F4.1 “//:" F5.1 “: ““F4.1 " &
F4a.1 “// “ F4.1 "/”
varlist: <l d> <Nanme> <Fl oodSt g> <HP, 0, R*, Z,0] 12: 00| 3> &
<HP, 0, RZ, Z, 0] 12: 00| 3, CH&4> <HP, 0, FF, Z, 1| 12: 00| 3> <HP, O, FF, Z, 2| 12: 00| 3> &
<HP, O, FF, Z, 3| 12: 00| 3>
fp_id: MUK2
literal:.END

There are somenew tricks here Look at thislinein the product:

.B LMK 0710 DC071015/ DH12/ HP/ HT/ DRH+24/ HPI FF/ HTI FF
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Thisisaforecast value SHEF header which requires a DC group with month, date, and hour of areation. The
new easy way to do thisisusethenew T_Uxxx format. In order to create DChmdd15 we use this format:
T _UDC%Pa15. Letslook at thisformat in detail:

T _U- User defined format, DC - insert these letters, %n- insert the month as a decimal number, %d - insert the
day of the month as a decimal number, 15 - insert these numbers. Thus, T_UDCYn %@ 15 generatesDC071115
for July 11 at 15:00Z.

Notice, that | hard coded the creation time hour as 15Z. | did this to get around a problem. If | would have used
% format, RiverPro would have inserted the local time, not UTC. This could lead to a creation time that was
before the datatime. By hard coding 15, | set the creation time always at 15Z, which iswhen the RVD is
usually issued. Of course, | could have coded the . B linein local time too.

You can seethat the T_Uxxx formats offers the ability to format a time in about any format you can imagine.
Look in the RiverPro Manual for more information. By usingthe T_Uxxx format, you can aso duplicate the
most of the other T_ formats aswell. Look at thisline:

formats:”:” X46 T Wa X4 T Wa X4 T Wa
| could have encoded it like this:
formats:”:” X46 T AW X4 T AW X4 T AW

The resulting output will be the same:
V\ED THU FRI

Some other new tricks show up in thisline:

formats:S5 * :” S16 F4.1 “: [/ * F4.1 “ /[:* F5.1 “: | “ F4.1 “/] “ &
F4.1 “// “ F4.1

varlist:<ld> <l dNane> <Fl dSt g> <HT, 0, R*, Z,0| 12: 00| 3> &
<HT, 0, RZ, Z, 0] 12: 00| 3, CH&24> <HT, 0, FF, Z, 1| 12: 00| 3> <HT, 0, FF, Z, 2| 12: 00| 3> &
<HT, 0, FF, Z, 3| 12: 00| 3>

On the Ohio River, | receive data from both an observer and a satellitegage. Most of the time | wouldlike to use
the observer reading. However, if the observer reading is missing, | would like the data from the satellite to
show up. You can do thisusing awildcard in the physical element part of the format, R* . The behavior of the
wildcard is defined in HydroBase under Data Ingest/Ingest Filter/TypeSource Rank:. Be sure that you do
NOT use awildcard when calculating a change. If you do, RiverPro will hang. Notice, | use the wildcard for the
observed data, <HT, 0, R*, Z, 0] 12: 00| 3>, but | do not for the 24 hour change value,

<HT, 0, RZ, Z, 0| 12: 00| 3, CHG24>.

For forecast values, you can use the data template variable form and no longer haveto usespect i ne: lines.
Thus to get the 24 hour forecast value | can use<HT, 0, FF, Z, 1| 12: 00| 3> instead of <SpecFcst St g>
withaspectinme: TODAY 12:00 +1 O 3.1 findthe newv way to be easier, however both methods will
produce the same line;

MKLK2 : MARKLAND LONER 51.0: / 22.7 /: 5.5: [/ 23.2// 18.9// 15.3
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Asyou can see, if al the forecast points used HG as their physical element, this preformat would be much
simpler. But using the newer features of RiverPro, one can generatea correctly SHEF encoded RVD for a
navigable river that is easier to read, as long as seemingly meaningless slashes don’t bother you.

I hope these examples will alow you to use RiverPro to produce a product containing most of the data you
desire. While at first glance the tabular template |ooks complicated, after working with it for awhile, it becomes
easy to use. With each new release of RiverPro, the templates become shorter and easier to make. However, the
old style templates still work.

When designing tabular products, it isimportant to make sure the columns line up. | have found the attached
grid makesthis process eas er. Enjoy!
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