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NOITCUDORTNI.1

1.1. Background

This document details the capabilities of r.mapcalc, a program that allows users to manipulate, analyze,
dedulcnisitI.sreyalpamretsarnosnoitaluclaclacitamehtamgnimrofrepybatadpametaercdna

among Geographic Resources Analysis Support System (GRASS) software. GRASS is a public domain,
ehtnisrehcraeserybdepolevedyllanigiro)SIG(metsysnoitamrofnicihpargoegdna,gnissecorpegami

Environmental Division of the U.S. Army Corps of Engineers Construction Engineering Research
,ezylana,etalupinam,tupniotdesusimetsysehT.sionillI,ngiapmahCni)NE-LRECASU(yrotarobaL

and output geographic data by users in both military and non-military and public and private agencies
.dlrowehtfostraprehtodna,eporuE,aciremAhtroNnidesab

Although most GRASS development has been conducted at USACERL, system integration, develop-
-yletavirpdna-ylcilbupsuoremunybdemrofrepsitroppusdna,gniniart,noitubirtsid,gnitset,tnem

operated sites throughout the world. GRASS version 4.0 implemented significant additions and
tnerrucrefsnartotdedeenerasmsinahceM.edocgnimmargorpdnaseirarbilmetsysotsnoitacfiidom

technology and information about GRASS to user and development sites.

-nocehthguorhtresuehtsediugdna0.4noisrevSSARGotedamsnoitacfiidomstceflertnemucodsihT
struction of raster map analyses using r.mapcalc.

evitcejbO.2.1

The objective of this work is to transfer knowledge of GRASS version 4.0 raster map analysis functions
,etalupinamotclacpam.rgnisufossecorpehthguorhtresuehtsediugtnemucodsihT.dlefiehtot

create, and analyze raster data layers in GRASS using mathematical expressions.

hcaorppA.3.1

Current GRASS r.mapcalc functions are examined in this report.

epocS.4.1

This document discusses the 4.0-release version of the GRASS r.mapcalc program, completed in the
erawtfos0.4-tsoprofetaruccanidnadetadeblliwtnemucodsihtfostnemeleemoS.1991foremmuS

releases.

1.5. Mode of Technology Transfer

The information in this report will aid the technical transfer of USACERL’s GRASS image processing
gniwollofehthguorhtdlefiehtotderrefsnartgniebsiSSARG.metsysnoitamrofnicihpargoegdna

mechanisms: training programs, hands-on experience, a user support center, newsletters, extensive
,skrowtennoitacinummoc,slevelycnegaretnidnaymrAehttaserutcurtslanoitutitsni,noitatnemucod

and other forums.

User feedback on GRASS program capabilities, documentation, and other technology transfer mechan-
-deefhcusetacinummocotdegaruocneerasresU.metsysehtfotnempolevedehtottnatropmisismsi

back to GRASS development staff at USACERL, via existing electronic communication networks and
enohp;5009-62816LI,ngiapmahC,5009xoB.O.P,LRECASUtaretneCnoitamrofnISSARGehtaiv

217-373-7220; fax 217-373-7222; or e-mail grassbug@zorro.cecer.army.mil.
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NOITATNEIRO.2

This paper describes the use and syntax of the GRASS software tool r.mapcalc. This tool uses
otresuaswollatI.SSARGnihtiwsreyalpamgnitsixenosesylanamrofrepotxatnyslacitamehtam

create a new map layer which is the result of a mathematical expression which may contain raster map
siclacpam.r.snoitcnuflacitamehtamnwonkdna,stnatsnoctniopgnitaoflroregetni,semanreyal

designed to act as a calculator for maps. Mathematical calculations are performed for each grid cell of
.resuehtybdeilppussnoitcnuflacitamehtamehtgniylppa,reyalpamretsara

It is assumed that the reader is familiar with the meanings of raster data format, map layers, the
stpecnocSSARGcisabrehtodnaesehT.SSARGnisksamdna,snoiger,noitacoldnatespamtnerruc

are reviewed in the GRASS hard copy and on-line help facility (accessible through g.help), in the
hguorhtelbaliavastnemucodSSARGrehtonidna,)2991,.lateoripahS(launaMs’remmargorPSSARG

the GRASS Information Center at USACERL.

Land managers are given the job of protecting, maintaining, and developing areas of land. To
-rofnisihtfoemoS.noitamrofnilacihpargoegfosepytsuoiravsdeenreganamdnala,ytudsihtmrofrep

mation may be available in the GRASS database, represented by raster map layers. Other information
enomorfnoitamrofnigninibmocro/dnagnizylanaybdeviredebnactub,yltceridelbaliavaebtonyam

or more existing raster map layers. Often, the manner in which information needs to be interpreted or
clacpam.rlootSSARGeht,esacahcusnI.noitauqelacitamehtamaybdetneserperebnacdenibmoc

provides the user with a means for quickly obtaining the desired resultant geographical information.

-llecanosnoitaluclaclacitamehtamgnimrofrep,sreyalpamretsarrofrotaluclacasiclacpam.r
by-cell basis to obtain a new raster map layer. Calculations are done in the usual precedence of opera-

.gniredroderisedesiwrehtonaetangisedotdesusesehtneraphtiwsnoit

3. SYNTAX

The r.mapcalc command expects input in the form of:

noisserpxe=tluser

Within the equation "result=expression", result is the name of the new raster map layer to contain the
pamretsargnivlovninoisserpxelacitamehtamlagelynasinoisserpxedna,noitaluclacehtfotluser

layers, integer or floating point constants, and functions known to the r.mapcalc calculator. Known
ehtrofnoitatupmocforedroehthtiwgnola,snoitcesgniwollofnidetsilerasnoitcnufdnasrotarepo

operations.

r.mapcalc will create the resulting raster map layer in the current mapset. It should be noted that
tcerrocerusniotdesuebdluohsnoituaC.sgnittesksamdnanoigertnerrucehthtiwskrowclacpam.r

results. If the user finds that the output from a r.mapcalc equation is not as expected, the current
.dekcehcebdluohsgnittesksamdnanoiger

The r.mapcalc command can be used in one of three ways:

enildnammocehtnonoitauqeehtgniretne-
- entering only the command name (no equation),

ehtta,emitataeno,snoitauqegniretnenehtdna
new (MAPCALC) prompt

- passing one or more equations to the map calculator
elfiamorfrehtie(tupnidradnatsdetcerideraiv

or across a pipe)

Because the UNIX shell interprets some characters to have special meanings (see the Special Charac-
noitnanalpxena,revewoH.sdohtemesehtfodnocesehtesuotdesivdasiresueht,)wolebnoitcessret

of each input method follows.

If the equation (result=expression) is given on the command line, only one equation can be pro-
SSARGehtotdenrutersiresuehtdna,detaercsireyalpamweneht,detaulavesinoitauqesihT.dediv
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.tpmorp0.4

If the command r.mapcalc is entered alone, then a new (MAPCALC) prompt appears, and the
pamweneht,detaulavesiti,noitauqehcaefoyrtneehtretfA.noitauqeretfanoitauqeretnenacresu

layer is created, and the user is returned to the MAPCALC prompt. After all desired equations have
yekNRUTERehtgnittihylpmisybtpmorp0.4SSARGehtotdenrutersiresueht,detaulaveneeb

(without entering anything on the line) to denote that no more equations are to be given.

.deddaneebsaherutaefnoitaunitnocenila,noisserpxeehtnisalumrofyhtgnelfotneveehtnI
By adding a \ to the end of the input line, r.mapcalc assumes that the formula continues onto the next

etonesaelP.alumrofehtfohtgnelehtotroseniltupmiforebmunehtottimilonsierehT.eniltupni
that the line continuation feature only works when entering formulas from standard input and does not

yhtgnelhtiwgnikrowsiresuehtfi,eroferehT.enildnammocehtnotupnisretneresuehtfikrow
expressions, they should enter the standard input mode by typing r.mapcalc alone on the command line

.tupnigniretneerofebnrutertihdna

Input can also be provided through redirected standard input (from a file or across a pipe). If one
ehtfoenoniclacpam.rgnisudetaulaveebnacyeht,elfiaotnideretneneebevahsnoitauqeeromro

following ways:

r.mapcalc < inputfile

ro

cat inputfile | r.mapcalc

The cat command simply types out the contents of a file. The pipe character | tells UNIX to "pipe" the
elfiehtfostnetnoceht,elpmaxetsalsihtni,suhT.dnammocrehtonaotnidnammocenofostluser

inputfile are piped to the r.mapcalc command as input. It is not the intention of this document to cover
epipehtgnisuselpmaxerehtrufoN.liatedniXINUfoseitilibapacgnipipehtrodnammoctacehtrehtie

capability will be given.

When equations are sent to the r.mapcalc command via redirected standard input, all entered
ehtnehwtpmorp0.4SSARGehtotdenrutersiresuehtdna,rehtonaretfaeno,detaulaveerasnoitauqe

end of the file or input stream is reached.
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ECNEDECERPFOREDRODNASROTAREPO.1.3

Operator Meaning Type Precedence

1citemhtirA)noisividnopuredniamer(suludom%
/ division Arithmetic 1

1citemhtirAnoitacilpitlum*
+ addition Arithmetic 2

2citemhtirAnoitcartbus-
== equal Logical 3

3lacigoLlauqeton=!
> greater than Logical 3

3lacigoLlauqeronahtretaerg=>
< less than Logical 3

3lacigoLlauqeronahtssel=<
&& and Logical 4

4lacigoLro||

Division by 0 and modulus by 0 are acceptable and give a 0 result.

deilppaecnedecerpderebmunrewolfoesohthtiw,thgirottfelmorfdeilppaerasrotarepoehT
before those with higher numbered precedence. Parentheses are allowed, and can be used to override

.htpedynaotdewollaerasesehtnerapdetseN.ecnedecerpdetats

3.2. FUNCTIONS

The following functions are currently supported:

xfoeulavetulosbanruter)x(sba
eval([x,y,...,]z) evaluate values of listed expr, pass results to z

tniopgnitaoflotxtrevnoc)x(taofl
if decision options:

esiwrehto0,oreztonxfi1)x(fi
if(x,a) a if x not zero, 0 otherwise

esiwrehtob,oreztonxfia)b,a,x(fi
if(x,a,b,c) a if x > 0, b if x is zero, c if x < 0

]setacnurt[regetniotxtrevnoc)x(tni
log(x) natural log of x

besabxfogol)b,x(gol
max(x,y[,z...]) largest value of those listed

detsilesohtfoeulavnaidem)]...z,[y,x(naidem
min(x,y[,z...]) smallest value of those listed

regetnitseraenotxdnuor)x(dnuor
sqrt(x) square root of x

)seergednisix(xfotnegnat)x(nat

The variables x, y, z, a, b, and c above can be replaced by integer or floating point constants, a
,snoitcnufrehtodna,sreyalpamretsar,stnatsnocgnivlovninoisserpxerehtonaro,emanreyalpamretsar

provided the numbers represented are within the allowable domain of the given function. (For instance,
).seergedgnitneserperrebmunaotsetaulave’noisserpxe’fiylnoesnessekam’)noisserpxe(nat’

Note that although functions are available which produce floating point results, the resulting raster
gnitaoflasinoitaluclacaot"rewsna"lanfiehtfi,suhT.seulav)yrogetac(regetniylnodlohnacpam
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ehtnieulavasaderotsgnieberofebregetnitseraenehtotdednuoreblliwrebmuneht,rebmuntniop
resulting map layer.

Calculations will be done according to the type of values being used in the expression. For
stnawresuehtfI.2eblliwrewsnaehtdna,citemhtiraregetnignisudetaluclaceblliw)3/8(,ecnatsni

the answer to be a floating point number which is rounded, care should be taken to create floating point
,ereh(seulavtniopgnitaoflsadetaulaveebdluow)3/)8(taofl(dna)3/0.8(,elpmaxerof;citemhtira

2.66) that are finally rounded to 3 after all calculations are completed, when assigned as map category
.reyalpamtnatluserehtniseulav

Anything given in the mathematical expression which is not a constant, an operator, or a known
anevigneebsahreyalpamretsarSSARGafI.emanreyalpamretsarasanekateblliwemannoitcnuf

name which could be interpreted as a constant or an arithmetic expression, the raster map layer name
esoppus,ecnatsniroF.dnammocclacpam.rehthtiwesutcerrocrofsetouqelbuodnidesolcneebtsum

a map layer has been created which is a reclass of a soils map layer, and it has been named soils-
noisserpxeehT.ssalcer

newmap=soils-reclass * 2

would attempt to create a raster map layer named newmapwhich is the raster map layer soils minus the
noisserpxeehtelihw,2semitssalcerreyalpamretsar

newmap="soils-reclass" * 2

would attempt to create a raster map layer named newmap, which is the raster map layer soils-reclass
.2semit

Using quotes around the resulting map name is an error.

SHTAPHCRAESTESPAM.3.3

The r.mapcalc command will look for the map layer names given in the mathematical expression
rehtonanidnuofreyalpamretsaraesuotelbissopsitI.htaphcraestespamtnerrucehtotgnidrocca

mapset by explicitly specifying the mapset (mapname@mapset). For instance, in the following expres-
:nois

newmap = x@PERMANENT / y

the raster map layer x will be looked for specifically in mapset PERMANENT, while the raster map
.htaphcraestespamSSARGtnerrucs’resuehtnidedulcnistespamehtnirofdehcraeseblliwyreyal

The "@mapset" form is not allowed in the name for the resulting map layer, which is automati-
.tespamtnerrucehtnidetaercyllac

3.4. SPECIAL CHARACTERS

For evaluating only one equation, it is simplest to enter the equation on the command line. How-
thgilotthguorbebdluohstahtdnammocclacpam.rehtfoegasusihttuobasgnihtowteraereht,reve

here.

Since the equation is being given on the command line, care must be taken when using characters
-nisninoitropnoisserpxeehtesolcneotelbasivdasitI.llehsXINUehtotgninaemlaicepsevahhcihw

gle quotes to avoid unexpected results. These special characters include, among others:

<][|&>)(*

For instance, since the * character has special meaning to the UNIX shell, the expression in:

2*noitavele=pamwenclacpam.r

would be altered before being sent to the map calculator, and would result in error. Instead, using sin-
:noitropnoisserpxeehtdnuorasetouqelg
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’2*noitavele’=tluserclacpam.r

would let the UNIX shell know that any special characters should not be altered, and the expression
-serpxeehtdnuorasetouqelgnisfoesuehttuohtiW(.dnammocclacpam.rehtotsisatnesebdluow

sion portion, parentheses may also be misinterpreted, and, although the expression may be correct, the
).nevigebdluow"s’)(decalpyldaB"egassem

The second thing to note about this type of usage of the r.mapcalc command is that if the result
tahtdemussasiti,reyalpamretsargnitsixeyltnerrucafoemanehtsienildnammocehtnonevigpam

the user wants to overwrite it, and the raster map layer will be overwritten without warning.

dnammocclacpam.rehtfoegasutnereffida,noitauqeenonahteromtupniotsehsiwresuehtfI
would be logical. For this case, only the command name is given. A new (MAPCALC) prompt is then

toneradna,sisanekateranevigsretcarahcllA.rehtonaretfaenoderetneerasnoitauqedna,dedivorp
modified by the UNIX shell. If the result raster map layer given at this MAPCALC prompt already

.tignitirwrevotuobanoisicedarofdeksadna,denrawsiresueht,stsixe

3.5. NEIGHBORHOOD MODIFIERS

Maps and images are database files stored in raster format, i.e., two-dimensional matrices of
-alerasefiicepstahtrefiidomdoohrobhgienaybdewollofebyamspam,clacpam.rnI.seulavregetni

tive offset from the current cell being evaluated. The format is map[r,c], where r is the row offset and
ehtotsnmulocowtdnawolebworenollecehtotsrefer]2,1[pam,elpmaxeroF.tesffonmulocehtsic

right of the current cell, map[-2,-1] refers to the cell two rows above and one column to the left of the
-repxatnyssihT.llectnerrucehtfothgirehtotnmulocenollecehtotsrefer]1,0[pamdna,llectnerruc

mits the development of neighborhood-type filters within a single map or across multiple maps.

SEULAVYROGETAC.svSLEBALYROGETAC.6.3

Sometimes it is desirable to use a value associated with a category’s contents instead of the
ehtnislebalehtneht,rotarepo@ehtybdedecerpsiemanreyalpamretsarafI.flestieulavyrogetac

category file for the raster map layer are used in the expression instead of the category value. For
-avelelautcaehtdaerdluowti,noitauqeclacpam.rnani"detd.noitavele@"defiicepsuoyfi,elpmaxe

tion values for each category, rather than the category numbers themselves, which are simply scaled
.552-1neewteb

This use of the "@" symbol is different from that earlier described in the section Mapset Search
ybdewollofsidna,emanreyalpamSSARGaybdedecerpsilobmys"@"eht,noitcestahtnI.shtaP

the name of a GRASS mapset. It is used to specify the use of a particular map layer (i.e., the named
derotsemanemasehtforeyalpamrehtoynanahtrehtar,)tespamdemanehtrednuderotsreyalpam

under any other mapset listed in the user’s mapset search path.

SELPMAXE/NOISSESELPMAS.4

This sample session can be replicated by running the GRASS within the location spearfish.

-rofgniwollofehthtiwtnemucodsihtnideyalpsideraretneotdetseuqererauoytahtsdnammoC
:tam

PROMPT:> your_command

Results that you should see after entering a command are displayed in this document with the following
:tamrof

_______________________

erehdeyalpsidtluseremoS

_______________________

The PROMPT you see will depend on whether you are at the main GRASS 4.0 shell level, or whether
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you have typed in the r.mapcalc command alone (without arguments) and are therefore at a MAP-
.tpmorpCLAC

4.1. COMMAND-LINE EXAMPLES

Suppose that you have a raster map layer describing elevation in which the category values are
ehttnawuoytub,noitaveleehtstcipedoslahcihwreyalpamaevahotdeenuoyfI.snoitaveleeurteht

numbering to start at 1 (instead of at the minimum elevation value for that geographic region), you
dluohsuoy,tsriF.pamwenehtetaercotnoitcartbuselpmisahtiwdnammocclacpam.rehtesudluoc

find out the range of elevation values contained in the original map layer. This can be done using the
.ebircsed.rdnammocSSARG

GRASS 4.0> r.describe elevation.dem
_______________________________________________

READING [elevation.dem in PERMANENT] ... 100%
0481-66010_______________________________________________

sA.reyalpamagnidaertuobatnemetatsehtretfanevigsi%001,evobanoitcestluserehtnitahtetoN(
the command is actually executing, this will start as 0% and be updated as the execution progresses.)

nisrebmunehttratsot5601tuotcartbusdluowuoy,6601sieulavnoitavelemuminimehtecniS
the new map layer at 1.

GRASS 4.0> r.mapcalc new.elev = elevation.dem - 1065
________________________________________

PARSING EXPRESSION elevation.dem - 1065
5601-med.noitavele=vele.wenGNITUCEXE

complete: 100%
CREATING SUPPORT FILES FOR new.elev

577eulavmumixam,5601-eulavmuminim________________________________________

The map calculator has to first parse the expression given, and see if it makes sense mathemati-
-uclacehtotnwonktonsidesunoitcnufa(gnihtemosdnatsrednutonseodrotaluclacpamehtfI.yllac

lator, a parenthesis is unmatched, or the expression is mistyped), a message will be given that the calcu-
-uclacsinoitauqeehT.nigebsnoitaluclaceht,dootsrednusinoisserpxeehtfI.desufnocneebsahrotal

lated for each grid cell location in the current region, substituting the category value from that grid
pamweneht,etelpmocerasnoitaluclacllaecnO.noisserpxeehtniemanreyalpamhcaerofnoitacol

layer is created, and the minimum and maximum values in the new map layer are reported.

-acolllecdirgehT.tluserderisedehtebtonyamdnammocevobaehtmorftuptuoehttahtetoN
tions which contained a "0" (no data) value in the original map layer now contain a value of -1065. To

tahtseulavllecehtgnignahctuohtiw)1tatratsotseulavehtgnirebmuner(tluserderisedehtniatbo
were originally 0, we will use a slightly more complex equation, given below. Single quotes should be

laicepsanisesehtnerapehtterpretniotseirtllehsXINUeht,esiwrehtO.noisserpxeehtdnuoradesu
manner, and the command will not complete.

’)5601-med.noitavele,med.noitavele(fi’=vele.wenclacpam.r>0.4SSARG
______________________________________________________

)5601-med.noitavele,med.noitavele(fiNOISSERPXEGNISRAP
EXECUTING new.elev = if(elevation.dem, elevation.dem-1065)

%001:etelpmoc
CREATING SUPPORT FILES FOR new.elev

577eulavmumixam,0eulavmuminim______________________________________________________

eulavyrogetacehtfi:sadeterpretnisirotaluclacpamehtnihtiwdnammoc"fi"ehtfomrofsihT
of "elevation" is non-zero, then set the result equal to "elevation-1065". Otherwise, set the result equal

sinoitpmussaehT.vele.wenelfillecehtetirwrevootderiseduoyfideksatonerewuoytahtetoN.0ot
that you do want to overwrite it.
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SELPMAXETUPNIDRADNATS.2.4

Next we will perform a few more calculations, and to simplify the process, we will type the
ataeno,snoitauqeruogniretneneht,noitauqegniynapmoccaynatuohtiwenoladnammocclacpam.r

time, at the MAPCALC prompt. (This will simplify the need for quotes around the expression portion
tonlliwereht,oslA.tsixeydaerlatahtselfiretsargnitirwrevotuobasunrawlliwdna,noitauqeehtfo

be a need to re-enter the command name each time, only the new equation.)

clacpam.r>0.4SSARG
___________

>CLACPAM___________

A new (MAPCALC) prompt is given, and now we can enter equations one after another.

lliweW.dedooflylerevesneebsahhcihwaeranagnitcipedreyalpamaekildluowuoyesoppuS
alter the elevation file from the spearfishdata set so that only elevations below 1200 feet will be

ehtetartsullilliwtub,gnidooflrofhgihtibasisihT(.teef0021otgnidooflagnimussa,detneserper
technique to be used.) Enter the following equation:

)0021=<med.noitavele(fi=vele.wen>CLACPAM
___________________________________________

)0021=<med.noitavele(fiNOISSERPXEGNISRAP
new.elev - already exists. ok to overwrite? [n] y

)0021=<med.noitavele(fi=vele.wenGNITUCEXE
complete: 100%
CREATING SUPPORT FILES FOR new.elev

1eulavmumixam,0eulavmuminim___________________________________________

The color assigned to category 1 should be made a blue color to represent the water level at this
.noitavele

Note that since the equation is being entered at the MAPCALC prompt, a warning is given that
tonoduoyfI.tonroetirwrevootdedivorpsieciohcehtdna,stsixeydaerlavele.wenreyalpameht

wish to overwrite the map layer new.elev, enter n in response to the question (or simply hit RETURN
ahtiwnoitauqeehtretne-ertsumuoynehT.)stekcarbninwohs’n’foesnopsertluafedehttpeccaot

new resulting map layer name.

Now, suppose we want to determine the depth of flooding.
)med.noitavele-0021,vele.wen(fi=htped>CLACPAM

_________________________________________________
)med.noitavele-0021,vele.wen(fiNOISSERPXEGNISRAP

EXECUTING depth = if(new.elev,1200-elevation.dem)
%001:etelpmoc

CREATING SUPPORT FILES FOR depth _________________________________________________

4.3. CREATING NEW DATA LAYERS

In the spearfishdata set, raster map layers exist representing aspect and streams. It would be
enilotmeessmaertsehtfieesotreyalpamtcepsaehtnodialrevoelfismaertsehtyalpsidotgnitseretni

up with changes in aspect direction. This could be done by displaying the aspectmap layer, and then
aetaercyllautcaotdetnawuoyfI.smaertsreyalpamehthtiwo-tsar.ddnammocSSARGehtgnisu

new map layer representing the two map layers together, you could use r.mapcalc.

-tneserper52yrogetacsulp,tcepsafosnoitcerid42--seirogetac52sniatnocreyalpamtcepsaehT
ing "no aspect". (The category range of the aspect map layer can be obtained using the GRASS com-

reyalpamtcepsaehtmorfseirogetac52ehtgniniaterreyalpamwenaetaerclliweW).ebircsed.rdnam
and assigning the streams data to category number 26. Enter the following equation:

)tcepsa,62,smaerts(fi=rts.tcepsa>CLACPAM
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_______________________________________
PARSING EXPRESSION if(streams,26,aspect)

)tcepsa,62,smaerts(fi=rts.tcepsaGNITUCEXE
complete: 100%
CREATING SUPPORT FILES FOR aspect.str

62eulavmumixam,0eulavmuminim
MAPCALC>_______________________________________

When the streams file contains a non-zero value, the new map layer is assigned a value of 26.
reyalpamwenehT.reyalpamtcepsaehtfoeulavyrogetacehtseviecerreyalpamweneht,esiwrehtO

aspect.strwill not have any assigned color table. One should be assigned using the GRASS command
yrogetacybdetneserper(smaertsehtroF.)"tcepsA"delebalepytelbatrolocehtylbaborp(troppus.r

26) to stand out against the rest of the map, the color for category 26 should then be altered. This can
.margorpsroloc.dehtgnisuenodeb

Hit the RETURN key now to return to the GRASS 4.0 prompt.

suoiravnosisylananamrofrepotdesuebnacclacpam.rwohetartsullilliwelpmaxetxenehT
raster map layers. Given the following information about the categories for map layers transport.misc,

erehwnoitacolhsfiraepsehtnihtiwsaerallatneserperotenodebnacsisylanana,sdaorliardna,sdaor
transport lines are available.

________________________________________________________________________
sdaorliarsdaorcsim.tropsnart:pam________________________________________________________________________
atadoN0atadoN0atadoN0c

a 1 Power transmission 1 Interstate highway 1 railroad line
2ecafrusdrah,yawhgihyramirP2pirtsgnidnaL2t

e 3 Secondary highway, hard surface
ecafrusdevorpmi,daorytudthgiL4g

o 5 Unimproved road
r
y________________________________________________________________________













We will say that transport lines are available when transport.mischas category value 2, when
pamretsartluserehT.1eulavyrogetacsahsdaorliarnehwro,3ro,2,1seulavyrogetacsahsdaor

layer (trans.avail) will have only the one category, denoting that one of the above was true and there-
ti,detacilpmocelttilasisihtrofnoitauqeehtecniS.elbaliavasitrosemosfoenilnoitatropsnartaerof

might be easiest to create a text file which can be used to provide the input to r.mapcalc. This makes
tuodetnirpsidnatupni.pamdellacsitupnirofdetaercelfiehT.srorregnipytynatcerrocotreisaeti

below using the UNIX command cat.

tupni.pamtac>0.4SSARG
___________________________________________________________________

1==sdaorliar||3==sdaor||2==sdaor||1==sdaor||2==csim.tropsnart=liava.snart

___________________________________________________________________

TUPNIGNITCERIDER.4.4

We will evaluate this equation using the redirected input format of the r.mapcalc command as
.wolebnwohs

GRASS 4.0> r.mapcalc < map.input
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_____________________________________________________________________
PARSING EXPRESSION

transport.misc==2 || roads==1 || roads==2 || roads==3 || railroads==1
GNITUCEXE

trans.avail = transport.misc==2 || roads==1 || roads==2 || roads==3 || railroads==1
%001:etelpmoc

CREATING SUPPORT FILES FOR trans.avail
1eulavmumixam,0eulavmuminim

EOF_____________________________________________________________________

1ro0otsetaulavehcihwnoisserpxelacigolasi)"2==csim.tropsnart"ekil(ytilauqeroftsethcaE
(false or true). The tests are joined with logical or’s, ||, so that the result of the expression will evaluate

-orezaeblliwcsim.tropsnartreyalpamgnitluserehT.eurtsiytilauqerofstsetehtfoenoynafi1ot
one map, where category 1 represents the fact that one of the above conditions is true.

morfdevired,noitamrofnifosepytwenhtiwsreyalpametaercotdesuebnaclootclacpam.rehT
information contained in other map layers. Whenever an equation exists that calculates a value from

saelbaliavaeranoitauqeehtniselbairavlanigiroehtdedivorplufesueblliwclacpam.r,seulavrehto
existing raster map layers. For instance, given a drainage accumulation map layer (where category

-acoldirgnevigehtotniarddluowhcihwdehsretawneviganihtiwsllecforebmunehttneserperseulav
tion) and a map layer depicting slope values, a map layer can be derived which approximates the distri-

sixedniehT.eltnamliosehtninoitarutasfoeergedehtgniziretcarahcxednicihpargopotafonoitub
mathematically expressed as the

ln (drainage_accumulation/tan(slope_magnitude) )

natdnagolehtgnisunettirwebnacalumroflacitamehtamsihtgnisserpxetnemetatsclacpam.rnA
functions. High saturation areas are flat and have large contributing areas. A drainage accumulation

SSARGehtgnisuatadnoitavelemorfdeviredebnacnoitacolhsfiraepsehtnihtiwdehsretawarofelfi
program r.watershed. A slope map layer can be derived from elevation data using the GRASS pro-

dluohsuoY.esabatadhsfiraepsehtnielbaliavaebydaerladluohspamepolsA.tcepsa.epols.rmarg
check to be sure this is not a reclassed version of the slope map, but instead represents degrees of slope.

dna",atadon"tneserperot0yrogetacsevresermargorptcepsa.epols.rehtmorfdeviredpamepolsehT
so zero degrees is represented as category 1, one degree by category 2, and so on. In developing our

ehtni"epols"rof"1-epols"etutitsbuseroferehtdluohsew,clacpam.rrofnoisserpxelacitamehtam
equation given above. We do not want to subtract 1 when the slope map layer contains a zero value

pamehT".)1-epols,epols(fi"noisserpxeehtesudluohsewos,)5601-noitavelehtiwelpmaxeehtllacer(
calculator for r.mapcalc represents the natural log by "log" (not "ln"), so the expression would look

epolsadnaniarddemanreyalpamnoitalumuccaeganiardarof)))1-epols,epols(fi(nat/niard(gol:ekil
map layer named slope. The last adjustment to make is to take into consideration what happens when

eulavyrogetac("atadon"sniatnocreyalpamepolsehtroreyalpamnoitalumuccaeganiardehtrehtie
0). This would result in a calculated value that is negative and large. We will take care of this case of

stlusergnivomer(noitauqeehtfostluserevitagenllagnitanimileyb"atadon"gnisugnitaulave
representing a negative soil saturation index). This can be done using the max function as shown

pamwenehtotdengissaeblliwtlusersti,oreznahtretaergsinoisserpxeehtfotluserehtfI.woleb
layer. However, if the result is less than zero, then zero will be the result of the max function. The

:ebdluowpamtcudorpsihtecudorpotdesunoitauqeclacpam.r

GRASS 4.0> r.mapcalc index.sat=’max(0, log( drain / tan(max(0,slope-1)) ) )’
_________________________________________________________

PARSING EXPRESSION max(0, log( drain / tan(max(0,slope-1)) ) )
))))1-epols,0(xam(nat/niard(gol,0(xam=tas.xedniGNITUCEXE

complete: 100%
CREATING SUPPORT FILES FOR index.sat

21eulavmumixam,0eulavmuminim_________________________________________________________
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You are now finished with the examples and the sample session. See the entry for r.mapcalc in
pamwenehtpeekottnawuoysselnU.selpmaxelanoitiddaroflaunaMecnerefeRs’resUSSARGeht

layers created with this tutorial, you may want to remove them now to conserve disk space.

SNOITADNEMMOCERDNASNOISULCNOC.5

This manual is part of an ongoing process to document Geographic Resources Analysis Support System
otdetnemelpmigniebsmsinahcemrefsnartygolonhcetynamfoenositI.snoitcnufmargorp)SSARG(

explain current, and future, GRASS program capabilities to resource managers and system users.

-utitsni,srettelswen,retnectroppus-resua,esuno-sdnah,smargorpgniniarthtiwgnola,noitatnemucoD
tional structures at the Army and interagency levels, communication networks, and other forums, can be

.trofferefsnartygolonhcetgniognosihtdiaotdesu

User feedback on GRASS program capabilities, documentation, and other technology transfer mechan-
ffatstnempolevedSSARGotkcabdeefhcusetacinummocotdegaruocneerasresU.dedeenoslasismsi

at USACERL, via existing electronic communication networks and via the GRASS Information Center
-e;2227-373-712xaf;0227-373-712enohp;5009-62816LI,ngiapmahC,5009xoB.O.P,LRECASUta

mail grassbug@zorro.cecer.army.mil.
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