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NOITCUDORTNI.1

1.1. Background

This document details the capabilities of r.combine, a program that allows the user to manipulate and
-puSsisylanAsecruoseRcihpargoeGgnomadedulcni,snoitareponaelooBgnisuatadpamretsaretaerc

port System (GRASS) software. GRASS is a public domain, image processing and geographic informa-
ymrA.S.UehtfonoisiviDlatnemnorivnEehtnisrehcraeserybdepolevedyllanigiro)SIG(metsysnoit

Corps of Engineers Construction Engineering Research Laboratory (USACERL-EN) in Champaign, Illi-
htobnisresuybatadcihpargoegtuptuodna,ezylana,etalupinam,tupniotdesusimetsysehT.sion

military and nonmilitary and public and private agencies based in North America, Europe, and other
niatadpamnosesylanaetucexednatcurtsnocotresuehtswollaenibmoc.r.dlrowehtfostrap

GRASS raster format using Boolean operations.

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.

evitcejbO.2.1

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

analyze raster data layers in GRASS using Boolean operators.

hcaorppA.3.1

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

epocS.4.1

This document discusses the 4.0-release version of the GRASS r.combine program, completed in Sum-
.sesaelererawtfos0.4-tsoprofetaruccanidnadetadeblliwtnemucodsihtfostnemeleemoS.1991,rem

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.



-4-

NOITATNEIRO.2

This paper describes the usage and syntactic details of a GRASS program called r.combine. r.combine
elbaliavafostraP.stnenopmocriehtdnaspamretsarfosisylanadnanoitalupinamehtrofderaegsi

maps can be combined with the operators: GROUP, AND, OR, NOT, OVER, and COVER. Using
fosnoitanibmocdnascitsiretcarahcnesohcgnithgilhgihspamdliubyleerfnacresueht,enibmoc.r

characteristics.

It is assumed that you are familiar with raster and vector map layer formats, GRASS mapsets and loca-
enil-noroypocdrahSSARGehtotreferstpecnocesehtfoweiveraroF.sksamdna,snoiger,snoit

GRASS help facility in S**** on Demand: Help for GRASS Users and the GRASS g.help command.

-amrofnicihpargoeggniyalpsiddna,gnitalupinam,gninibmocrofsmargorphtiwuoysedivorpSSARG
tion. Projects requiring the analysis of land areas rely heavily on maps to supply geographic informa-

,spamynamgnomadedividebyamtcejorpcfiicepsarofthguosnoitamrofnicihpargoegehT.noit
which were drawn at various scales and prepared on different dates. The land analyst therefore fre-

sniatnocdnaspamsuoremunmorfdetcartxeatadsenibmochcihwpamwenahcteksotstpmettayltneuq
only data relevant to a specific purpose. r.combine, a program within GRASS, replaces the sketch

thgilhgihdnaetalosinactsylanadnaleht,egaugnallufrewopteyelpmiss’enibmoc.rgnisU.sdap
desired information in a way that elicits quick yet accurate answers.

srotareponaeloobgnisuybsreyalpamlarevesmorfnoitamrofnienibmocotresuehtswollaenibmoc.r
like AND, OR, NOT, and GROUP. Use of these boolean operators lets the user combine information

ehtmorfsreffidenibmoc.r.reyalpamwen,elgnisanihtiwsreyalpamtnereffidlarevesnognitsixe
GRASS program r.weight by being somewhat simpler and requiring the user to make fewer value

sicitsiretcarahcdnalnevigatonrorehtehwylnoenimretedotresuehtseriuqerenibmoc.r.stnemegduj
good or bad for the user’s purpose; r.weight requires the user to assign numeric weights to each map

-acolfosesylanaesicerperomswollathgiew.relihW.dabdnadoogfosnoitadarggniyfitnauqyrogetac
tional suitabilities to be made, g.weight’s analyses are more difficult to create and to understand than

.enibmoc.rfoesohtera

3. GETTING OUT

Before getting too involved, it is useful to know how to exit r.combine. This can be done at any time
:gnipytyb

BYE

4. EXPR: The Map Expression

r.combine’s basic input command is the map-expression (EXPR). An EXPR is either a map layer
lacitamehtamafoesus’resuehtmorfgnitluserreyalpamwenasiro,esabatadehtnignitsixeydaerla

(boolean) operation performed on one or two other EXPRs. The boolean operation words are called
.srettelesacrewolroesacreppurehtienidepytebnacsrotarepoesehttahtetoN.SROTAREPO

OPERATORS used with EXPRs:

.eurterastseuqerowterehwsnoitacolyfitnedIDNA

OR Identify locations where one or both requests are true.

.seirogetacpamfotesafoenoniatnoctahtsnoitacolyfitnedIPUORG

NAME Save the results of a EXPR in a new map layer for later use.

.reyalpamdevasdemannoRPXEafotluserehtyalrevoyltnerapsnarTREVO

COVER Opaquely overlay the result of a EXPR on a named saved map layer.

.seirogetacpamfotesagniniatnoctonsaerayfitnediotRPXEnaetageNTON

January 1992
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EMANREYALPAM.1.4

Let us try some examples of some basic EXPRs. The simplest is to enter the name of an existing and
:)sesehtnerapnidesolcneerasRPXElla(sesehtnerapnidesolcnereyalpamelbaliava

(slope)

Assuming the map layer slope is available, r.combine will recognize that simple command as a valid
llfilufotgniyrtkrowotseogtiRPXEtsrfiehtfodneehtseesenibmoc.recnO.RPXEetelpmocdna

your request. The command

)epols(

will result in your region of the slope map layer being displayed on the color monitor. (Note: Most
pameht,noisserpxesihtsahcus,sesaclaicepswefanI.pam,on-seyro,naeloobanitlusersRPXE

categories are retained, resulting in the production of a multicolored map.)

)2RPXE1RPXEDNA(.2.4

This example of the use of the AND operator demonstrates that EXPRs are arguments to other EXPRs.
:elpmaxeehtredisnoC

(AND (soils) (slope))

Here, the data layer "soils" is EXPR1 while "slope" is EXPR2. The resulting complete EXPR will
erehwsnoitacolehtllagniwohs,rotinomehtnodeyalpsidpam)rolocelgnis(eulavelgnisanitluser

both the soil type and the degrees of slope are defined. Note that this resulting map is represented in a
evahlliwew,sihtnialpxeoT.evobaelpmaxe")epols("ehtfopamrolocitlumehtekilnu,rolocelgnis

to suspend our discussion of the AND operator for a moment. Entering the EXPR above:

)epols(

results in a multivalue (multicolor) map display. Similarly, substituting "soils" for "slope" will result in
niaterllitsdna)DNA,.g.e(rotareponagnisuspamowtehtenibmocoT.yalpsideulavitlumralimisa

information about the original values associated with each location, would require too many values.
dna(seirogetac85htiwpamepolsadna,seirogetactnereffid45htiwpamsliosaredisnoc,elpmaxeroF

category range 0-89), as is the case in the sample spearfish database provided with your GRASS code.
yllaitnetop,pamwenanistlusersyawelbissopllanisreyalpamowtesehtfoseirogetacehtgninibmoC

containing a total of 54x58=3132 new categories. GRASS version 4.0 will easily accommodate this
anoelbahsiugnitsidylisaesroloc652nahteromtahtelbanoitseuqsiti,revewoH.seirogetacforebmun

computer screen by human eyes could be created.

To make life manageable, these boolean operators therefore treat any non-zero value in a map layer as
esuaceb("EURT"deredisnocllanehtera45hguorht1seirogetaclioS.)"EURT"ro",SEY"sa(enoa

all contain defined soil types). The example AND command above conceptually takes the soils map
erasepytsliosdenfiedniatnochcihwsnoitacolllecdirG.pamESLAF/EURTaotnitisnrutdna

assigned the value TRUE in the new TRUE/FALSE map; grid cell locations that do not have defined
ehtniESLAFeulavehtdengissaera)0yrogetacslioshtiwsnoitacol,.e.i(reyalsliosehtnisepytlios

new TRUE/FALSE map. The same is done with the slope map. The AND operator in the above com-
:dnam

(AND (soils) (slope))

deals with only TRUES and FALSES (ones and zeros, really), and produces an output map layer con-
.orezdnaenoseirogetacylnogniniat

January 1992
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Hence, the result will be a map showing all the ("TRUE") grid cell locations that have been assigned
.yrogetacepolsadnayrogetacsliosahtob

4.3. (OR EXPR1 EXPR2)

The OR operator works very much like the AND operator above. If we substitute ‘‘OR" for ‘‘AND" in
:RPXEdilavehtniatboew,elpmaxeevobaeht

(OR (soils) (slope))

The result will be a map showing all the locations that have been assigned a soil category and/or a
epolsaDNAliosafotnemngissaehtHTOBrofswollarotarepoROsihttahtetoN.yrogetacepols

category, as well as for the presence of EITHER category alone.

)RPXESREBMUNPUORG(.4.4

The above examples for AND and OR are very restrictive in that they treat their map layers (EXPRs)
dnaepolsehthtoB.))sorez(SESLAFro,)seno(SEURT(atadfosepytowtylnodeniatnocyehtfisa

the soils map layers really contain many more types of much more interesting information. The
foerareyalpamaniseirogetacelbaliavaehtllafohcihwyficepsotuoyswollarotarepoPUORG

interest to you. For example:

))slios(8PUORG(

(GROUP 8 11 (soils))

))slios(118-1PUORG(

are all valid EXPRs. The first one says that you wish to consider only map category 8 in the map layer
slios,drihtehtdna;11dna8seirogetacsliosredisnocothsiwuoytaht,enodnocesehT".slios‘‘

categories 1 through 8 and 11. Each of the three resulting maps displayed will show only those loca-
.srebmunyrogetactnavelerehtotgnidnopserrocsepytsliossniatnocreyalatadsliosehterehwsnoit

Let us construct a more interesting example. Assume that you would like to see all the grid cell loca-
gniwollofehT.7dna,5,3seirogetacepolsniatnocoslataht11hguorht8sepytliosniatnoctahtsnoit

single command should do the trick:

)))epols(753PUORG())slios(11-8PUORG(DNA(

The above example begins to reveal r.combine’s ability to nest EXPRs within EXPRs within EXPRs,
ytilibasihT".)slios11-8PUORG(‘‘htiwdecalperneebsah"slios‘‘RPXEehttahtetoN.mutinfinida

to embed EXPRs within EXPRs can lead to very lengthy and complex analyses. Note that only one
nihtiwdeniatnocsRPXEeerhtyllaereraerehthguohtla(eerhtton,rotinomruoynodeyalpsidsipam

the above command). Only the newly combined EXPR is displayed. For readability, you are allowed
:otevobaehtegnahcot

(AND
(GROUP 8-11 (soils))

)))epols(753PUORG(

January 1992
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.senilwendna,sbat,secapsartxeserongienibmoc.r

For practice, work through the following analysis request:

RO(
(AND

(GROUP 1-3 (roads))
))epols(7-5PUORG(

)
(AND

(GROUP 1-3 (roads))
))revocgev(6-2PUORG(

)
)

You should begin to see some interesting applications.

)RPXEEMAN_PAMEMAN(.5.4

Up to this point, all the results have been mapped to your display device only. No retrievable record
-natsbusaemusnocyllarenegspamesehtesuacebdoogsisiht,yllautcA(.krowruoyfoedamneebsah

tial amount of computer memory!) But, now and again you will create a result that you need saved for
niagaerauoyyassuteL.elbaliavasi"EMAN‘‘rotarepoeht,deensihtyfsitasoT.ecnerefererutuf

GROUPing soils categories, and want to save the results. The following command sequence will store
:"pamym‘‘dellacpamwenanignipuorgsliossiht

(name mymap (GROUP 8-10 (soils)))

You can then reference the newly created "mymap" map layer like any other map layer. Before
yrogetacehttuobanoitamrofniemosrofuoytpmorplliwti,revewoh,eunitnocuoytellliwenibmoc.r

names you wish to assign to your new map’s categories.

dellacmargorpSSARGehtesuotwohnraelotesiwsiti,spameromgnitaerctratsotgniogerauoyfI
"g.remove" as well. You do not want to stop all work on your system because too many old maps

SSARGruoyfodneehttadevomerebnacsreyalpaM.yromemelbaliavaehtdellfievaherehtderots
session (where you are asked whether or not you wish to save your MAPSET).

)RPXEROLOCEMAN_PAMREVO(.6.4

Two more operators can be used to create new map layers: OVER and COVER. Both operators per-
-revopamtnerapsnartaekilstcaREVO.sreyalpamgnitsixeotnonoitamrofniwenddaotresuehttim

lay process; this means that any overlay stacked atop other map overlays will not destroy the data able
rehtoehtno,REVOC.mehtotnoitamrofniddaylnolliwtub,htaenrednusyalrevoehtnoneesebot

hand, works like someone painting over data on an existing map; the paint (which is the data contained
elbisivylremrofnoitamrofniynaserucsbotisruccotierehwdna,euqaposi)yalrevopamdeddaehtno

on the maps underneath.

Consider the above example that uses AND on groups of soils and slope categories:

2991yraunaJ
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DNA(
(GROUP 8-11 (soils))

))epols(753PUORG(
)

The resulting map is in one color, and does not reveal those locations where either only the soils
fosepolseht,tseretnifosliosehthtobeesoT.yletarapestsixeseirogetacepolsehtylnoroseirogetac

interest, and the locations where both occur together, try the following command:

))))slios(11-8PUORG(DERREVO(pamymEMAN(
(NAME myover (OVER mymap YELLOW (GROUP 3 5 7 (slope))))

nodesabyalrevo"DER"aetaerclliwRPXEtsrfiehT.sRPXEREVO,nuryletarapes,owteraesehT
the GROUPing of "soils" categories shown. The NAME command then saves this result in the new file

nafopotnonettirwebnacyalrevodnocesawohsetartsnomedRPXEREVOdnocesehT".pamym"
already saved overlay. Here the composite results are saved in "myover." At this point, two new maps

-hsinfinehw"pamym"sahcusspametaidemretnidracsidotluferacebdluohssresU.detaercneebevah
ing a GRASS session. Let us look briefly at the mathematics at work here.

-ngissaybenodsisihT".DER"yalrevosa"pamym"otnituperagniPUORG"slios"ehtfostluserehT
ing the value "1" to each location where soils categories 8 through 11 occur in the map layer.

otnodialrevonehtsiyalrevo"epols"ehT".s1"dna)atadon("s0"ylnosniatnocwon"pamyM"
"mymap" by adding the value "2" (for YELLOW) to each location where slope categories 3, 5, and 7

ehttatahtetoN".revoym"ni,dnammocEMANehtfoesuhguorhtderotserastluserehT.dnuofera
end of this process, the resulting map can potentially contain "1s", "2s", and "3s" (3 representing the

.)s2dnas1fo)snoitcesretni(noitanibmoc

OVER allows up to four overlays to be combined. The value added onto each location for these
:swollofsaerasyalrevotnereffid

overlay value
1DER

YELLOW 2
4EULB

GREY 8

This schema preserves for each location which overlay(s) occur where. With four overlays available,
elbissop61ehtstsiltrahcgniwollofehT.elbissopsyalrevoesehtfosnoitanibmoctnereffid61eraereht

combinations, their resulting cell values, and assigned colors used for display.

2991yraunaJ
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roloceulavnoitanibmocyalrevo

1 1 r e d |
yramirp|wolley22

3 4 b l ue | c o l o r s
|yargtl84

1 & 2 3 o r a nge
teloiv53&1

1 & 4 9 da r k - r e d
neerg63&2

2 & 4 10 da r k - ye l l ow
eulb-krad214&3

1 & 2 & 3 7 wh i t e
egnaro-krad114&2&1

1 & 3 & 4 13 da r k - v i o l e t
neerg-krad414&3&2

1 & 2 & 3 & 4 15 da r k - g r a y

)RPXEEMAN_PAMREVOC(.7.4

COVER is similar to OVER, but does not provide a means to retain information already stored in a
gniwollofeht,elpmaxeroF.reyalpamgnitsixenarevonoitamrofni"tniap"otdesusitI.reyalpam

command might often be used:

)))slios(11-8PUORG(revocymEMAN(
(NAME mycover1 (COVER mycover (roads)))

)))smaerts(1revocymREVOC(2revocymEMAN(

These three COVER EXPRs create a map that has all locations from "streams" overwritten on all loca-
tceffeehT".slios"morf11hguorht8seirogetacgnivahsnoitacolllanonettirwrevo"sdaor"morfsnoit

here is to get the information from "soils" overlaid with some reference lines. At the end of these three
neebtonevahtahtsliosehttneserperlliw"1".3dna,2,1seirogetacylnoevahlliwrevocym,stseuqer

overwritten with "roads" or "streams." "2" will represent those areas containing roads that have not
".smaerts"gniniatnocsnoitacolllawohslliw,neht,"3"yrogetaC".smaerts"ybnettirwrevoneeb

5. ALIASES

Each person will prefer to refer to these different commands with different words. In an attempt to
SROTAREPOevobaehtfohcae,elpoepfoyteiravediwafosnrettapgniknihtcinomenmehtyfsitas

has several different aliases. The following table lists those available at the last writing:

2991yraunaJ
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_________________________________________________
OPERATOR: Can be replaced with: _________________________________________________

QUIT bye BYE q stop exit
&&&dnaDNA

OR or | ||
prgpuorgPUORG

NAME name
OVER over overlay

revocREVOC
NOT not ∼_________________________________________________











 












NOISSESELPMAS.6

Included here is a sample r.combine session using the database, spearfish. You should be able to com-
nacuoytahtdemussasitI.erehdetartsullienibmoc.rhtiwnoissesevitcaretniehtetacilperyletelp

already get yourself into an interactive GRASS session. If you have difficulties with this please refer to
.noitatnemucodgniynapmoccastiromargorppleh.gSSARGeht

Commands that you are requested to enter are displayed in this manner:

dnammoc_ym>tpmorP<

Results that you should see after typing a command are displayed like this:

_______________________
Some result displayed here_______________________

This sample session with combine can be reproduced on any normal text terminal. While r.combine
eraspamrebmuneseht,srotinomrolocehtnO.neercsehtottuospamrebmunstnirpti,atadsessecorp

turned into color maps. If the color monitor is used, your r.combine session will be displayed in color.
ottuptuocihpargs’enibmoc.rdnesots-enibmoc.repyt,rotinomrolocaotsseccaevahtonoduoyfI

the terminal screen in the form of numerical maps. If you have a color monitor, type combine without
nidecudorpeblliwselfipamemaseht;yalpsidscihpargehtylnotceffalliweciohcruoY.noitpos-eht

either case.

To duplicate this session, you must request LOCATION spearfish. The mapset name you choose is
nehwyek)CSE(epacseehttiH.gnolsretcarahc41nahtsselemandrow-enoaebtsumtub,yrartibra

you are satisfied with your LOCATION and MAPSET. You are now running the spearfish sample
.noissesenibmoc.rruoynigebotgniwollofehtretneylpmiS.SSARGhtiwdedivorpesabatad

GRASS 4.0> r.combine
ro

GRASS 4.0> r.combine -s

___________________________________________________
.noitucexegnirudslobmyshtiwdeyalpsideblliwsesylanA

Help is available for r.combine: enter (help) ___________________________________________________









elbaliavafotsilehT.hsfiraepsesabatadelpmasruorofsreyalpamelbaliavafotsilehtenimaxesuteL

January 1992
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:dnammocepacsellehsehtgnisuybneesebnacsreyalpam

[1]: !g.list rast

___________________________________________________________________
tsartsil.g:dnammocgninnuR___________________________________________________________________

:TNENAMREPtespamnielbaliavaselfiretsar
aspect geology rush.bnoise soils.Tfactor streams

lcer.smaertshtped.rb.slioseromhsuresudnalsetisgub
density owner sensitive soils.ph strm.dist

csim.tropsnartegnar.sliosepolssdauqmed.noitavele
elevation.dted railroads slope.7 soils.texture trn.sites

revocgevegami.topssliossdaorxedni.edore
fields rstrct.areas soils.Kfactor streamdist ___________________________________________________________________
























__________________________
hit RETURN to continue-->__________________________ 

:eunitnocotyekNRUTERehttiH

[2]: RETURN

Region information is also available within r.combine using the command:

eman_pamwodniw:]3[

where "map_name" is the name of an available map layer in the database. The numbers you are most
tnereffidaeriseduoyesabatadnworuoygninnurnehw,fI.sgnihtrondnasgnitsaeehteranidetseretni

region, you should exit r.combine and run the GRASS program g.region. For this session use the
.esabataderitneehtebircsedtahtstluafed

Now, let us just look at the two existing data layers soils and vegcover. A correct and complete
na,flestiyb,siemanreyalatadelbaivA.)RPXE(noisserpxepamadellacsitseuqerenibmoc.r

EXPR:

)slios(:]4[

Now look at the vegetation cover data layer:

)revocgev(:]5[

Assume you are interested in the soil types represented by the category code: 9. The r.combine opera-
,srotarepoatadllaekil,PUORG.tseretnifoseirogetacesohtylnoyalpsidotuoyswollaPUORGrot

must be enclosed in parentheses to make a correct EXPR. It must contain the GROUP command fol-
yrogetacenotsujsahwolebdnammocruO.RPXEnaybdewollofsrebmunfoseiresaybdewol

number followed by a map layer name (that is itself a valid EXPR).

))slios(9PUORG(:]6[

Similarly, we will separate out categories 2 and 3 from the data layer "vegcover." Note that this

2991yraunaJ
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revocnoitategevgniniatnocsnoitacolllecdirgllatahtsnaemsiht;tluseryranibasecudorpnoitarepo
categories 2 or 3 are now designated on the resulting map with the number 1, as shown below:

))revocgev(32PUORG(:]7[

Unless you make a direct request, analyses are displayed while being processed, and are not saved. The
stluserehtsevasdnammocgniwollofeht,elpmaxeroF.devasebstlusertahtstseuqerdnammocEMAN

of the (GROUP 2 3 (vegcover)) analysis in "map1."

)))revocgev(32PUORG(1pamEMAN(:]8[

This new map can now be used just like any other map:

)1pam(:]9[

If you wanted to see all the locations that do not include areas containing vegetation cover type 2 or 3,
ehtfohcaetahtetoN.sihtylesicerpseoddnammoctxenehT".TON"rotarepoehtesudluowuoy

GROUP commands is followed by one or more numbers and then followed by a valid EXPR. This
.lufrewopylemertxeegaugnalenibmoc.rehtsekamsRPXEdebmeotytiliba

[10]: (NOT (GROUP 2 3 (vegcover)))

Now we will introduce the AND command. Like the OR command, it requires two valid EXPRs. The
oslaDNA3ro2epytrevocnoitategevniatnoctahtsnoitacolehtllayalpsid:syasdnammocgniwollof

contain soil type 9:

[11]: (AND (GROUP 2 3 (vegcover)) (GROUP 9 (soils)))

-nocRO3ro2epytnoitategevniatnoctahtsnoitacolehtllayalpsid:syasdnammoctxeneht,ylralimiS
tain soil type 9. This OR is an "inclusive or." In common language this might be expressed: and/or;

era9epytliosniatnocoslaRO/DNA2ro1epytnoitategevrehtieniatnoctahtsaeraesoht,sitaht
included.

[12]: (OR (GROUP 2 3 (vegcover)) (GROUP 9 (soils)))

-mocgnikamrofelbaliavaeraREVOCdnaREVO,dnammocEMANehthtiwsesylanagnivassediseB
posite maps. OVER provides the "cellophane" or "see through" overlay capability. It accommodates

si1rebmunyalrevO.seyeruoymlehwrevosemitemosnacsyalrevo3ot2tub,syalrevo4otpu
represented by the value 1, overlay 2 by 2, overlay 3 by 4, and overlay 4 by 8. In this manner, any

yalrevolaudividniehtfomusehtsitahteulaveuqinuaybdetneserperebnacsyalrevofonoitanibmoc
values. Thus, if a cell is assigned overlays 2 and 3, it is assigned the value 6 which codes only for the

noitcesfodneehttasnoitanibmocyalrevofoelbatehteeS(.3dna2syalrevofonoitanibmoc
4.6.(OVER MAP_NAME COLOR EXPR).

))))revocgev(32PUORG(DERREVO(2pamEMAN(:]31[

To demonstrate further, overlay the chosen vegetation types with soil type 9. In the following new map

2991yraunaJ
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dna,ylno2yalrevostneserper2eulaveht,ylno1yalrevostneserper1eulaveht,neht)"3pam"dellac(
the value 3 represents the occurrence of both overlays 1 and 2. It uses the results stored in your previ-

.evobanwohs",2pam"dellacpamedamylsuo

[14]: (NAME map3 (OVER YELLOW map2 (GROUP 9 (soils))))

-revooN.yleuqapokrowyalrevostismrofrep,REVOekilnutub,llewsayalrevonasmrofrepREVOC
lay numbers are given. The first COVER overlay retains the values provided by its EXPR (here the

.)noisserpxePUORG

[15]: (NAME map4 (GROUP 2 3 (vegcover)))

Subsequent COVER overlays are given the category value that is one greater than the current highest
eroferehtlliwdnammocgniwollofeht;3saweulavyrogetactnerructsehgihehtesacsihtnI.eulav

cover or paint over the existing map with the value "4" in the locations where the new EXPR is
nwohsera,4pam,pamgnitsixeehtrevodetniap9yrogetacliosniatnoctahtsnoitacolehT.defisitas

below:

[16]: (NAME map5 (COVER map4 (GROUP 9 (soils))))

evaelotdnammocgniwollofehtevig,dehsinfinehW.sdnammocesehthtiwgnitnemirepxeeunitnoC
r.combine.

EYB:]71[

When you then exit GRASS using the exit command, you will be given the opportunity to save or
:edamevahuoyspamwenehtevomer

GRASS 4.0> exit

_______________________________________________________
PUPARWNOISSESSSARG

You have just finished working on mapset: <login-name>
:tiotgnolebsreyalatad....cte,ROTCEV,RETSARgniwollofehT

(any map names created appear here)

]y[n/ydevaseb>eman-nigol<tespamehtllahS_______________________________________________________

y:>tpmorp<

Do you wish to selectively remove data files y/n [n]

rewsna,eroferehT.emitsihttapeekothsiwregnolonuoyhcihwselfiynaevomerotaedidoogasitI
y, and then select option 1 to remove raster files.

January 1992
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____________________________________
Enter raster file to be removed

selfiretsargnitsixefotsilarof’tsil’retnE
Hit RETURN to cancel request
>____________________________________

After entering the name of a map layer you wish to remove, you will be given the chance to remove
:SSARGtixeotro,sreyalpamlanoitidda

<prompt>: map_name

____________________________________
REMOVE <map_name>

llec
cell header
category
color
history

enter raster file to be removed
selfiretsargnitsixefotsilarof’tsil’retnE

Hit RETURN to cancel request
>____________________________________

NRUTER:>tpmorp<

________________________
SSARGMORFEYBDOOG________________________

You will now be returned to your normal computer prompt outside of GRASS.

SNOITADNEMMOCERDNASNOISULCNOC.7

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
ro;2227-373-712xaf;0227-373-712enohp;5009-62816LI,ngiapmahC,5009xoB.O.P,LRECASUta

e-mail grassbug@zorro.cecer.army.mil.
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