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g.gisenv

GISDBASE=/home/hol l/g ra ssd ata

GRASS_DB_ENCODING= utf -8

MAPSET=PERMANENT

LOCATION_NAME=spea rfi sh

GRASS_GUI=tcltk
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2.6 GRASS� C þ

‡ w « � c �/ ã 8 § I ‡ ¦ ^ ë ê 'MAPSET':

g.gisenv MAPSET

‡ ? U ˜ ‡ C þ § ž ¦ ^ e ¡ � Š { µ

g.gisenv set='OVERWRITE=1'

ù ò r C þ OVERWRITE˜ u CX � ª § %@œ¹ e CX � ª´ Ø m é � "

GRASSA ½ C þ � •[ � L U 
 3 • Ï • ¡ é � µ

g.manual variables

5 ¿ µ Ø 
 ff J �� C þ 'OVERWRITE'§ s • Œ± ¦ ^ m ' -o ½ -overwrit e (‘ ü ‡ ~ Ò )5
r › ¥ þ Ú » ‚ � ¬ CX ® k / ã " Ï d § s Œ± 3 z ‡ · - ¥ ü Õ r › CX § 
 � Û E, ´ � � o
� "
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3 GRASS� S C

ò GRASSS C � s �> M þ k n « Ø Ó � À J " • , � Ö´ é GRASS 6.0 � 0 � § � P ‡
� version 5.4 � S C • ¬ Š { ü � ? Ø " À J = ‡ ‡ � • 6 u^ r � I ¦ § ± 9 ‘ 8 ¤ I � §
S " GRASS� ‡ � k e ¡ A « µ

• GRASS 5.4 : ù ˜ ‡ � � ¤ 
 ( • GRASS 5.xX � � m u " § ^u ú i � ) � ó Š ® ² é õ c

 § g , � @• ´› © è F Ú ­ ½� ‡ � " GRASS 5.4 • ¹ GRASS 6.0.0 ¥ ¤ k � » ‚õ U §
� Ø • ¹ # � ¥ þ õ U " é u ƒ I ‡ » ‚õ U � ^ r 5 ` § GRASS 5.4 ´ ˜ ‡ S � � À J "

• GRASS 6.0 : ù ˜ ‡ � ´ • # � ‡ � § 2005c @Ï u Ù � " § Ä u m u ‡ � 5.7§ ¿ …• ¹ 5.4
� ¤ k » ‚õ U ± 9 # m u � ¥ þ ¥ " GRASS� � U m u Ä u GRASS 6.0 " Ï d § · ‚ � y
^ r ¦ ^ Ú ÿ Á 6.0 ¶ ù é u ? ˜ Ú m u é 7 ‡ " GDF Hannover bR • ¦ ^ ù ‡ ‡ � "

d.m / module GUIs

2D/3D vector support

Vector network analysis

Spatial Index

GRASS 6.0.0GRASS 5.4 

d.dm /tcltkgrass

Pointdata (sites) support

2D vector support (old vect)

Datum Transformation

Raster- and imageanalysis

2D and 3D visualisation 

Points (sites) as vectors

DBMS support

1 6 ã : GRASS 5.4 † 6.0 �é '

e ¡ � £ ã� 9 GNU/LinuxX Ú þ � S C § Ï d § Ù § ² � þ I ‡ Š ƒ A � ? U " ­ ½ ‡ � � S
C ¬ Š { á� £ ã "

3.1 � ? › ‡ � � S C

GRASS 5.4 Ú 6.0 � � ? › ‡ � Ñ U l ( • � Ì • (12)þ e 1 " d 	 § GDF Hannover bR • •
# � GNU/Linuxu 1 ‡ J ø RPM• "
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3.1 � ? › ‡ � � S C

3.1.1 GRASS 5.4

� X c ¡ J �� ˜� § GRASS 5.4.0 � ( •u Ù ž m ´ 2004c 11� 5F " † 5.0 ƒ ' § § • ¹ 

N õ ­ ‡ � » ‚õ U § � # C m u � ¥ þ ¥ ¿Ø • ) " T ¥ þ ¥ • Ñ y 3 GRASS 6.0 ¥ "

GRASS 5.4.0� � ? › ‡ � Ä u ( • � 
 “ è § � é Ø Ó O Ž Å Ú ö Š X Ú ® ²? 1 
 ý ? È "
Ï d § 3 õ ê œ¹ e Ø I ‡ � 	 � ? È Ò U 
 S C � s �> M þ " s • I ‡˜ ‡ † s X Ú o N � � ?
› ‡ � § ± 9 S C ˜ 
 7 ‡ � ¥ "

ù p · ‚ Ž ` ² � ? › ‡ � � S C " ^u GNU/Linux� GRASS 5.4.0� � ? › ‡ � y 3 ´ Œ± �
�� " T ‡ � •® ² U ì ˜ ½� I O ? 1 
 ý ? È " ý ? È � X Ú £ ã Ú ¦ ^ � ë ê Œ± 3 ƒ A � e
1 « • é � "

3 S C ƒ c § s I ‡ e 1 § S Ú ƒ A � S C � � § ˜ 3 ? ¿ � 8 ¹ e § ¿ …I ‡ ¼ � root� • µ

su

*****

sh grass5.4.0_i686-pc -l inu x-g nu_ in sta ll. sh

grass5.4.0_i686-pc -li nu x-g nu_ bin .t ar. gz

X J Ã { ÷ v ù 
 ‡ ¦ § @o Ò I ‡ 3 s �> M þ ? È GRASS 5.4.0� 
 “ è " ù ˜ L § ´› ©
k^ � § Ï • � ? › ‡ � Ï ~ Ø ¬ • ¹ ¤ k � A 5 Ú � ¬ (X µ 	 Ü ê â ¥ | ± )"

GRASS 5.4.0� 
 “ è Ú ƒ ' � � ? › © ‡ Ñ Œ± l GRASS� Ì • (12)þ e 1 "

3.1.2 GRASS 6.0

S C L § † GRASS 5.4 � ˜� § ù p ¬ 2 g J � " (ž ë � 3.1.1)

3 S C ƒ c § s I ‡ e 1 § S Ú ƒ A � S C � � § ˜ 3 ? ¿ � 8 ¹ e § ¿ …I ‡ ¼ � root� • µ

su

*****

sh grass6.0.0_i686-pc -l inu x-g nu_ bi n.t ar. gz

grass6.0.0_i686-pc -li nu x-g nu_ bin .t ar. gz

X J Ã { ÷ v ù 
 ‡ ¦ § @o Ò I ‡ 3 s �> M þ ? È GRASS 6.0.0� 
 “ è " ù ˜ L § ´› ©
k^ � § Ï • � ? › ‡ � Ï ~ Ø ¬ • ¹ ¤ k � A 5 Ú � ¬ (X µ 	 Ü ê â ¥ | ± )"

¤ õ S C GRASS 6.0 � § Œ± 3 · - 1 Ï L · - grass60 é Ä GRASS"
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3.2 l 
 “ è S C

3.2 l 
 “ è S C

é u ù « œ¹ § s I ‡ 3 > M þ ? È GRASS 5.4 ½ 6.0 � 
 “ è § · ‚ Ž Ï L ˜ ‡ « ~5 { ‡ /
) º ˜ e ù ‡ L § " Ú ÆS S C ˜� § • 
 ^ | / S C GRASS§ ù p I ‡˜ : ? È � ² � "

? È Ú S C ± “' ~ { (rule of proportion)”5 ö Š § é Unix
 ó § e 1 � 
 “ è 3 ) • � ù ´ é ~
„ � "

./configure [...]

make

make install

3 Ñ \ · - ./configure � ž ÿ § I ‡ • Ä ´ Ä ‡ • ² Ù § § S Ú ¥ � ´ » " ± \
\ GDALÚ PostgreSQL| ± • ~ § · ‚ I ‡ X e � Š é µ

./configure --with-gdal=/usr/loc al /bi n/g dal -c onf ig \

--with-postgres-in clu de s=' /us r/i nc lud e/p gsq l /usr/include/pgsql/s er ver /'\

--with-postgres-li bs= /u sr/ lib

make

make install

� ˜ ë ê � •[ £ ã Ï L · - './con�gure –help' Œ± �� "

� ˜ � « ~ Œ± l GDF Hannover bR (9) � Õ : ½ GRASS� Ì • (12)e 1 "

3.3 l CVSS C

, ˜ « • ª´ ± tarball/ ª l GRASS� Ì • (12)e 1 GRASS 5.4 ½ 6.0 � CVS¯ ì § ½ ö † �
l CVS¼ � 
 “ è "

e ¡ � « ~ Ð « 
 ù ˜ L § § ¦ ^ � Shell´ bash-Shellµ

export CVSROOT=:pserver:gr ass -gu es t@i nte vat io n.d e:\

/home/grass/grassr epo si tor y

cvs login

PW is "grass"

y 3 § Œ± ^ e ¡ � · - e 1 ˜ ° 
 “ è � € � µ
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3.3 l CVSS C

cvs -z3 co grass # l GRASS 5.4 CVS e 1

cvs -z3 co grass6 # l GRASS 6.0 CVS e 1

� e 5 ´ ? È (ž ë � 3.2)"

./configure [...]

make

make install

‡ • # grass½ grass51© ‡Y e � 
 “ è § ¦ ^ e ¡ � · - µ

make distclean # í Ø ? È L § ¥ � ) � © ‡
cvs up -dP # l CVS • # 
 “ è
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4 GRASS‘ 8 ê â ¥

3 GRASSê â ¥ ¥ § ˜ m ê â o ´ ² L / n ? è � 2 ? 1 + n " Ï d § 3 m © ó Š ± c § s
I ‡ û ½ ‘ 8 « • (• � ¡ • Location)� ‹ I X Ú (X µ p d -Ž ½ ‚ § UTM� )" • Ä e ¡ � ¯ K µ Ï
~ § § ´ À J ê â ¥ (GRASSÚ GISê â ¥ )( �Ú | „ 7 I • Ä � ¯ K "

‘ 8 « • � ‰Œµ ¤ k � \ � ê â § Š • ‘ 8 � ˜ Ü © § 7 L • ¹ 3 « • � ˜ m ‰Œƒ S " d 	 §
„ 7 L ( ½ ‘ 8 ¤ ‡ ¦ ^ � Ý K " ù Ï ~ † ‘ 8 ¤ ^ � ê â ˜ å J ø § • ) 
 Ý K � & E § X
Ý K ¶ ¡ ! ý ¥ ! Ä O ¡ Ú Ù § ë ê "

» ‚ ê â � © E Ç µ Ï ~ œ¹ e § O Ž Ú •; � I ¦ ‘ X © E Ç � O Œ
 ¤ • ê ? O • " � ´ § X
J © E Ç L $ § q ¬ E ¤ ê â ¿ ” § ¦ GISˆ Ø � ‡ ¦ " Ï d § ò • ­ ‡ ê â ã � � © E Ç ½
• I O (%@)© E Ç ´› © � k^ " ˜ � « • M ï � § » ‚ � © E Ç Ò U 
 ? 1 N � " 3 � \ ê
â � ž ÿ § � © � © E Ç Ú / ã Œ� ¬ �� • e 5 "

y 3 § ‘ 8 « • � á 5 Ú ê â � © E Ç ® ² ( ½ 
 § e ˜ Ú Ò ´ • GRASSê â ¥ M ï f 8 ¹ "
ù Ï ~ • � ¡ • 'grassdata' " (ž ë � 2.3)

4.1 M ï GRASS‘ 8

X J GRASS 6.0 � é Ä � � 3 path($PATH)e § @o • ‡ 3 ª à p (X-Terminal)§ Ï L · -
grass60 Ò U é Ä GRASS" • • •[ � £ ã 3 3p "

é Ä x ¡ Ñ y � § I ‡ Ï L à I ½ …� Ñ \ ˜ 
 ê â " 3 é Ä GRASS� ž ÿ § Œ± Ï L ë
ê -text ½ -gui5 À J é Ä © � ½ ã / . ¡ " („ ã 8 ± 9 7)

grass60 -text # © � . ¡
grass60 -gui # ã / . ¡

GDF Hannover Courses 14



4.1 M ï GRASS‘ 8

1 7 ã : GRASS� TclTké Ä . ¡

3ù p § s Q Œ± À J ® k � « • Ú / ã 8 § • Œ± M ï # � « • Ú / ã 8 "

X J ‡ • ® k � « • ¥ V \ # � / ã 8 § @o Ä k À J · � � « • § , � 3 'Create New
mapset'e • Ñ \ # �/ ã 8 � ¶ ¡ § • � : Â U Ü 'Create ...' " („ ã 7)

k n « • ª Œ± M ï # � « • " (A) ^ r Œ± J ø Ý K ê â " 7 ‡ � & E Ï ~ Œ± 3 ê â
© ‡ ƒ ' � � ê â (metadata)¥ é � " (B) Ï L Ñ \ · � � EPSG“ è § g Ä • ½ Ý K " (ž ë
� http://www.epsg.org / ) ù ¬ • « • • ½ I O Ý K ÚI [ ‚ � X Ú � ë ê " · �� “ è Œ± 3 è
ü („ ã 9)½ � ê â ¥ é � " (C) ¦ ^ � \ � ¬ r.in.gdal Ú v.in.og r ò Ý K & E † ê â ˜ ¿ � \ "

(A): • 
 ½ Â « • � Ý K § : Â U Ü 'Create New Location' " GRASSg Ä ƒ † � © � � ª e („
ã 8)" 3 d Œ± Ñ \ M ï # « • � ê â § X 4.5.1¤ ã "
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4.1 M ï GRASS‘ 8

1 8 ã : ½ Â # « • � . ¡

(B): X J ‘ 8 « •k EPSG“ è § @o § Œ± ^ 5 g Ä M ï # « • " : Â U Ü 'Create Location from
EPSG'¿ Ñ \ · �� “ è Š („ ã 9)" U Ü 'EPSG Codes' ¬ � Ñ ® k � “ è Š "

1 9 ã : Ñ \ EPSG“ è � . ¡

(C): k 
 œ¹ e § ê â ® ² • ¹ 
 ¤ k 7 I � Ý K & E " Ï d § Œ± ¦ ^ ê â ¥ � Ý K & E ) ¤ #
� « • " ~ X § Œ± ^ SHAPE½ GeoTIFF© ‡ M ï ˜ ‡ # � « • § X J § ‚ k '� ( � 'Ý K ©
‡ (.prj) (Ø 3 � ´ ù « œ¹ é � )"

« ~ µ SHAPEÝ K © ‡ � S N (.prj)
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4.1 M ï GRASS‘ 8

PROJCS["Transverse Mercator",GEOGCS["b ess el" ,

DATUM["Deutsches_Ha upt dre ie cks net z",

SPHEROID["bessel",6 377 397 .1 55, 299 .15 28 128 ],

TOWGS84[590.5,69.5, 411 .6, -0 .79 6,- 0.0 52 ,-3 .60 1,8 .3 0]] ,

PRIMEM["Greenwich", 0], UNI T[ "de gre e", 0. 017 453 292 51 994 33] ],

PROJECTION["Transve rse _Me rc ato r"] ,PA RA MET ER[ "la ti tud e_o f_o ri gin ",0 ],

PARAMETER["central_ mer idi an ",9 ],P ARA ME TER ["s cal e_ fac tor ",1 ],

PARAMETER["false_ea sti ng" ,3 500 000 ],P AR AME TER ["f al se_ nor thi ng ",0 ],

UNIT["meter",1]]

« ~ µ » ‚ / ã � Ý K ê â (GeoTiff)

Driver: GTiff/GeoTIFF Size is 3570, 3753 Coordinate System is:

PROJCS["Transverse Mercator",

GEOGCS["Deutsches_ Hau pt dre iec ksn et z",

DATUM["Deutsches_Ha upt dre iec ks net z",

SPHEROID["bessel", 637 739 7. 155 ,29 9.1 52 812 800 003 3] ,

TOWGS84[590.5,69.5 ,41 1.6 ,- 0.7 96, -0. 05 2,- 3.6 01, 8. 3]] ,

PRIMEM["Greenwich", 0],

UNIT["degree",0.017 453 292 519 94 33] ],

PROJECTION["Transv ers e_ Mer cat or" ],

PARAMETER["latitud e_o f_ ori gin ",0 ],

PARAMETER["central _me ri dia n", 9],

PARAMETER["scale_f act or ",1 ],

PARAMETER["false_e ast in g", 350 000 0] ,

PARAMETER["false_n ort hi ng" ,0] ,

UNIT["meters",1]]

Origin = (3368561.280000,59 283 33. 120 00 0)

Pixel Size = (0.32000000,-0.32000 000 )

Corner Coordinates:

Upper Left ( 3368561.280, 5928333.120) ( 7d 1'12.86"E, 53d28'18.24"N)

Lower Left ( 3368561.280, 5927132.160) ( 7d 1'14.67"E, 53d27'39.41"N)

Upper Right ( 3369703.680, 5928333.120) ( 7d 2'14.77"E, 53d28'19.26"N)

Lower Right ( 3369703.680, 5927132.160) ( 7d 2'16.56"E, 53d27'40.43"N)

Center ( 3369132.480, 5927732.640) ( 7d 1'44.71"E, 53d27'59.33"N)

ù 
& E ‡ ° ( / › › Ú u � § ¿ …‡ ¦ ŒU � � � § ù ˜ : é ­ ‡ " Ý K ¥ � �   � ! ˜ ‡ Ø
� ( � Ä O ¡ ½ ý ¥ Ñ ¬ 3 ê â ½   þ E ¤ ã Œ�   � "
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4.2 Ý K

4.2 Ý K

3 M ï ‘ 8 « • ƒ c § I ‡ • Ä ò ‡ ¦ ^ Û « Ý K " e ¡ � Ù ! ò é ~ „ � Ý K Š ˜ ‡ { 0 § •
) § ‚ � á 5 Ú ë ê "

ã 10w « 
 l ý ¢ ˜ m �/ ãÝ K � Ú ½ "

y

z

x

Projection to
to plain area

Area with
coordinatesGeoid Ellipsoid

1 10 ã : l / ¥ L ¡ �/ ã � L § (7)

4.2.1 Œ/ Y O ¡

/ ¥ / G � • • ° ( �½ Â § c Ù 3 Ï L Ó ˜ Œ/ Y O ¡ ÿ ½� p Ý ž " ù ˜ ƒ � E , � Ô n O
Ž d / ¥ Ÿ þ E ¤ § / ¥ þ l ˜ ‡ « • � , ˜ ‡ « • ¬ k Ø Ó � þ Ý § Ï d k Ø Ó � ­ å § 
 ù ­ å
K • 
 / ¥ � / G " ¤ ± § Œ/ Y O ¡ L y 
 / ¥ � ­ å | " X J w ˜ e ã 10§ · ‚ ¬ u y / ¥ �
/ G ¢ S þ ´ 'Û ­ '� " • 
 ; • ê Æþ � E , 5 § 3 GIS¥ Ï ~ ò / ¥ � / G w « • ý ¥ "

4.2.2 ý ¥

ò / ¥ { z • ¥ N § Ø · Ü M ï ' ~ º Œu 1:2 Mio�/ ã " ^ = ý ¥ Ú Ù § ý ¥ Á X N � / ¥
� E , / G § ¦ ŒU O ( / ÷ v ê ÆO Ž " Ï d § ü 4 �/ % � å l � u » ��/ % � å l " („
ã 10)

ý ¥ � . k ˜ ‡ · ^ ‰Œ§ § U 
 ‰/ ¥ þ Ø Ó « • ± • ` � ( J " o ƒ § · ‚ ´ U 
 �� ˜ ‡
^u Û Ü ½   � ! v 
 O ( � Ä : "
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4.2 Ý K

1 2 L : I S þ ~ ^ ý ¥ � º € ± 9 § ‚ � · ^ « • (7)

ý ¥ • Œ¶ (’ ) á Œ¶ (’ ) · ^ « •

Bessel 1841 6377397 6356079 � I § œ| § Ö = § a
; § ...

Clarke 1880 6378249 6356515 š ³ § { I
Hayford 1909 6378388 6356912 ' | ž § ¥ = § ¿ Œ

| § Ü • ß § ...
WGS 1984 6378137 6356752 � { § � ¥

4.2.3 Ä O ¡

¯ õ� ¢ ÿ : ( ½ 
 Ä O ¡ § § ‚ Œ± Ï L p § ê â? ˜ Ú � O " e L • ¹ 
 ˜ 
 « ~ § Q k^
u � ¥ � Ä O ¡ § • k^u « • � Ä O ¡ " GRASS 5.4 Ú 6.0 Ñ | ± Ä O ¡ = † " („ ã 6)

1 3 L : Ä O ¡ 9 § ‚ � A^

Ä O ¡ « • � : ý ¥

WGS 84 � ¥ / % WGS 84
NAD 1983 � { § \ V ' ° / % GRS 80

European 1950 î ³ § � š Å ] " International

4.2.4 / ãÝ K � a .

• 
 ò 3‘ � ¥ N N � � 2‘ � ² ¡ § · ‚ I ‡ ¦ ^ Ý K "
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4.2 Ý K

azimuthalconiccylindric

1 11 ã : A « Ý K � . (� Î ! � I Ú •   Ý K )

• 
 ¦ « • � C / • � § Ø Ó � « • I ‡ ¦ ^ Ø Ó � Ý K � . " („ ã 11)

� Î µ ù ´ • { ü � ˜ « " • 
 / ¤ � Î § / ã ² ¡ 3 » � ? Œ7 X / ¥ " ² ‚ Ú ˜ ‚ ± Ý / ‚ �
Ý � �/ ã ² ¡ þ " d « Ý K š ~ · u w « C » �� « • " î ¶ • ª 3 Ù § « • • é ~ „ "

� I µ X J ò ˜ ‡ � I í3 / ¥ þ § , � 2 
 ) • ² ¡ § @o Ò M ï 
 ˜ ‡ � I Ý K " • { ü !
• ~ ^ � • ª´ � I º: † ü 44 : 3 ˜ ^ † ‚ þ § ¿ …3 4 : N C � ˜ 1 
 " Ï d § ² ‚ ±
ƒ Ó � � Ý • 	 ò � § ˜ ‚ / ¤ Ó %� † ƒ ƒ � " � I † / ¥ � ˜ ^ ½ ü ^ � ‚ � ¡ • I O ˜
‚ " d « Ý K · ^u ¥ ‘ Ý/ « "

•   µ / ã ² ¡ † / ¥ ƒ ƒ " � Ž k ˜ ‡ 1 
3 , ˜ ¡ � Ã ¡ � ? ì � / ¥ § ò ² ‚ Ú ˜ ‚ � Ò K
Ý � �/ ã ² ¡ þ "

ù p � Ñ � Ä � Ý K • Œ± Ï L U C Ý � � � Ý 
 ? 1 C z " k �¶ († / ¶ Y � • 0°) § � ¶ (†
/ ¶ Y � • 45°) ½ î ¶ († / ¶ Y � • 90°) "

4.2.5 Ý K � À J

Ý K � À J • 6 u ‘ 8 � I ‡ " / ãÝ K Ï ~ Ñ ¬ ‘ 5 ˜ ‡ ½ A ‡ • ¡ � C / (¡ È ! / G ! å
l ! ' ~ ! • • ½ ƒ ' � • ¡ )§ Ï d 3 À J Ý K ƒ c § Ä k ‡ ( ½ = ‡ • ¡ 3 ™5 � ¦ ^ ¥ k` k
� "

� � Ý K µ l ˜ : Ñ u § � ¤ k • • � ' ~ � ± ˜ —" ² ‚ † ˜ ‚ � � " Û Ü � ' ~ ˜ —§ l 
 «
• � / G � ± ØC " d 	 § ‚ m � Y � � ± ØC " d a / ã Ì ‡ ^u � ÊÚ ÿ þ "

GDF Hannover Courses 20



4.3 / ãÝ K � « ~

� È Ý K µ ¡ È ØC § Ó ž ¡ È ƒ ' � á 5 • � ± ØC " ' ~ ! / G Ú � Ý u ) C / " ² ‚ † ˜ ‚
Ø ± � ( � � Ý ƒ � " �é � « • ù Ã ' ; ‡ " ù a Ý K ~ ^u^ / a . ã ! À / ã § ± 9 Ù
§ ˜ 
 † A ½ « • ƒ ' � ï Ä "

� å Ý K µ / ã þ ü : m � å l � ± ØC " ù é u � Ï / ã › © ­ ‡ "

4.3 / ãÝ K � « ~

ù p � Ñ ˜ 
 Ý K � « ~ ± 9 § ‚ � A � § „ L 4! 5Ú 6" • õ & E ž ë � (2)Ú (3)"

4.3.1 •   Ý K

1 4 L : •   Ý K � « ~

a . Genomic Stereographic Orthographic

1 
 « : 3 / % « : 3 Ý K ¥ % �é
¡

« : Ã ¡ �

A � ² ‚ † ˜ ‚ƒ � ? '
~ ØC § Q Ø � � •
Ø � È

� � § ² ‚ † ˜ ‚ƒ
� ? ' ~ ØC

• k Ý K ¥ % ' ~ Ø
C § Q Ø � � • Ø �
È

A^ � / « • ¥ ( K ”

4.3.2 � I Ý K

1 5 L : � I Ý K � « ~

a . Lambert Conformal Conic Albers Equal-Area Conic

A � � � � È

A^ ¥ ˜ Ý/ « Œ! ¥ ' ~ º / ã 4 : N C ˜ ‚ m å ' » � N C •
� § y 3 { I E ² ~ ¦ ^ "
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4.4 ‹ I X Ú

4.3.3 � Î Ý K

1 6 L : Examples of cylindric map projections

a . Mercator Transverse Mercator Projection

Ý K • ª �¶ Ý K î ¶ Ý K

A � � � § ˜ ‚ m å l » �  ü 4 ¤ '
~ O \

� �

A^ » � N C �� Ê í • ^u H � • ò � � « •

4.4 ‹ I X Ú

ò � ‡ / L ½ , ˜ Ü © Ý K � ² ¡ � § • 
 3 / ã þ O ( /½   § 7 L ¦ ^ ‹ I X Ú " ˜ „ `
5 § � ¥ ! 2‘ (…/½ )3‘ ‹ I X Ú ´ k « O � "

4.4.1 � ¥ ‹ I X Ú

² ˜ Ý µ • ~ ^ � � ¥ ‹ I X Ú ´ ² Ý ! ‘ Ý Ú p § " (§ Ø � 9 Ý K )ë • ² ¡ d 0°² ‚ Ú » �
( ½ " Ï d § / ¥ l ‚ � Z £ • À ! Ü ˆ y © 180‡ ² Ý " l » � å § • H ! � • ˆ y © 90‡ ˜ Ý "
p § l / %m © O Ž § � Ø Ó �½ Â• , k � O " ü   ´ 8 › ? › (Ý µ © µ ¦ § i 1 L « • • )½ ›
? › (� /K › ? › Ý )� "

4.4.2 � ‘ Ú n ‘ ‹ I X Ú

• 
 3 / ã þ ^ ê i 5 ( ½ , ‡   ˜ § · ‚ I ‡ ¦ ^ ( k � ‹ I § § � y¶� • • • À § x¶� •
• • � " � : 3 ˆ‡ X Ú ¥ k Ø Ó �½ Â § GRASSÏ ~ 3 † e � " † / n Ú / %‹ IØ Ó § ‹ I •
3 ˜ ½� ‰ŒS k � (X ˜ ‡ ² Ý ‘ )" ¯ õ� ‹ I X Ú � 3 2 • / ¦ ^ " Ø 
 � : Ú ü   � Ø Ó § ý
¥ Ú Ý K � Ø Ó • ´ é Š � � " ù Ò ¦ � ‹ I = † Ï ~ • U Ï L E , � $ Ž 5 � ¤ "

3 GRASS¥ k A ‡ � ¬ U 
 ^ 5 � ¤ ù ‡ ? Ö § X (r.proj Ú v.proj) " y 3 § · ‚ { ‡ 0 � ˜
e p d -Ž ½ ‚ Ú UTM‹ I X Ú "

p d -Ž ½ ‚ ‹ I X Ú

ù ˜ ² Ý ‘ X Ú u 1927c 3 � I ( á " � l � ý ¥ � À Š Œ/ ÿ þ � Ä O ¡ § Ý K • ª´ î ¶
$ k ÷Ý K § Å ] " (potsdam)• Ä O ¡ " T ‹ I X Ú d ² Ý ‘ | ¤ § ~ „ � k 3°Ú 6°© ‘ " du z
‡ ² Ý ‘ ÑÕ á ? 1 î ¶ $ k ÷Ý K § ¤ ± ‘ S � • Œ/ C Œ› › 3 z ú p 12f ’ ± S " z ‘ î • ª
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4.5 3 GRASS¥ M ï Ø Ó � ‘ 8 « •

Ý • À Ü ˆ ò � 100ú p § Ï d‘ m ­ U � 23ú p " � • å l l » � å Ž " • 
 ; • Ñ y K Š § ² Ý
‘ À £ 500000’ § ¤ ±® • :� ¥ 
 ² ‚ � å l ‡ O \ 500000" Ó ž ¥ 
 ² ‚ � ² Ý Š Ø ± 3§ V
\ � m Þ Š • ‘ Ò " � • å l o ´ l » � å Ž "

UTM‹ I X Ú

UTM(Universal Transverse Mercator)X ÚÏ ~ Ä u WGS84ý ¥ " 3 � ˜ 84°† H ˜ 80°ƒ m �
k 60‡ ² Ý ‘ § § ‚ ´ 6Ý © ‘ " • 
 ; • > . � ² Ý C / § ¦ ^ 
 ƒ � Î ¡ ? 1 Ý K " ¤ ± ¥ 
 ²
‚ Ø 2 ´ � å � § Ù   � ' Ç ´ 0.9996" 3 p d -Ž ½ ‚ Ý K ¥ § � • å l l » � å Ž " † ƒ ƒ ‡ §
• 
 ; • K Š § UTM3 H Œ¥ O \ 10000ú p " å l ¥ 
 ² ‚ � å l § † p d -Ž ½ ‚ Ý K ˜� § ‡
  £ 500ú p " ƒ A � ‹ I ± E(À )Ú N(� )I ² " ¥ 
 ² ‚ © O • 3°§ 9°§ 15°�� " H ! � 4 : m �
« • � © ¤ 8‡ ‘ Ý ‘ § ¿ ± i 1 I « " T X Ú ^u { IÚ NATO� � ^ / ã " du UTM‹ I X Ú �
� ¥ Ï ^ 5 § � I 9 î ³ Ñ 3 ¦ ^ T ‹ I X Ú "

4.5 3 GRASS¥ M ï Ø Ó � ‘ 8 « •

3 { ‡ 0 � 
 Ý K ± � § e ¡ T 0 � 3 GRASS¥ ½ Â ‘ 8 « • (Locations)� L § " (ž ë � 4.1)

‡ M ï ˜ ‡ « • § 7 L • � e ¡ � ë ê µ

1. ‹ I X Ú (Ý K ! ý ¥ Ú Ä O ¡ )

2. 8 I « • (ó Š « • � • ŒÚ • � ‹ I Š )

3. » ‚ © E Ç (¦ ^ • õ� » ‚ © E Ç )

4.5.1 « ~ µ M ï # � ‘ 8 « •

é Ä GRASS(ž ë � 4.1)± � § : Â U Ü Create New Location5 M ï ˜ ‡ # � « • " ù ž © � �
ª m é (ž ë � 8)" ù � Ó u^ grass60 -text 5 é Ä GRASS" � ˜ g ¬{ ( å � ž ÿ § é Ä � ª ¬
� • § ¿ ¤ • %@� é Ä � ª " é Ä � ª Œ± ^ grass60 -gui ½ -text 5 U C "

‡ ½ Â˜ ‡ # « • § 7 L ( ½ n ‘ S N "

« • (LOCATION): ò ‡ M ï � ‘ 8 « • � ¶ ¡ " (X Hanover)

/ ã 8 (MAPSET): « • ¥ � ó Š « � ¶ ¡ " (X Kronsberg)

ê â ¥ (DATABASE): GRASSê â ¥ � � � ´ » § ^ 5 •; ‘ 8 ê â " (X /home/user/grassdata)

ž P 4 µ / ã 8 PERMANENT¬ � GRASSg Ä M ï (ž ë � 2.3) – = ¦ s Ñ \ 
 Ù § � ¶ i "
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4.5 3 GRASS¥ M ï Ø Ó � ‘ 8 « •

� X § U <ESC><ENTER>¬ ? \ � ½ Â ‘ 8 « • � . ¡ " M ï p d -Ž ½ ‚ Ý K � « •
3 4.5.2¥ £ ã " ½ Â Ù § ‹ I X Ú � L § ´ ƒ q � "

ï Æµ Ý K � Š o U 
 Ï L c ¡ ½ Â � %@Š 5 � ˜ § Ï L g.region -d " 
 g.region -p ¬ �
Ñ � c ¦ ^ � Ý K Ú © E Ç Š "

4.5.2 M ï p d -Ž ½ ‚ Ý K � ‘ 8 « •

p d -Ž ½ ‚ Ý K ´ î ¶ $ k ÷Ý K " = � Î ¡ ^ = 90°§ î • ˜ u � l � ý ¥ þ " C / u ) 3 >
. « • (• ŒC / z ú p 12f ’ )" ù ¿ › X ¦ ^ T Ý K � Ý K ‘ > . † / ãã ’ � > . Ø ² 1 "

1 ˜ ‡ ? Ö ´ l è ü ¥ À J I ‡ � Ý K X Ú " , 
 § p d -Ž ½ ‚ Ý K ¿ ™� Ñ § ¤ ± · ‚ 7 L
À J 'other '" � e 5 � Ú ½ X e µ

é u p d -Ž ½ ‚ Ý K µ
- coordinate system for location: other (D)

‘ 8 « • � { á £ ã µ
- one line description for location: e.g.Hanover

Ý K � • õ & E µ

- specify projection name: tmerc (Transverse Mercator)

- specify ellipsoid name: bessel (Bessel Ellipsoid)

- Do you want to specify a map datum for this location? potsdam

- Enter Central Parallel [lat_0] (23N): 0N

- Enter Central Meridian [lon] (96W): 9E

- Enter Scale Factor at the Central Meridian: 1

- Enter False Easting: 3500000 (3 because 9E is Central Meridian)

- Enter plural form of units: meters

3 Ñ \ ë ê � L § ¥ § k ž Œ± ¦ ^ list 5 w « GRASS| ± � Ý K ë ê "

Ý K ë êÑ \ ± � § I ‡ � ˜ ‘ 8 « • � > . ‹ I " > . � ˜ • µ North = 5801000§ South =
5787000§ West = 3427000§ East = 3445000" / / ã þ � p d -Ž ½ ‚ ‹ I Š (± ’ • ü   ° ( ½
Â )¬ N \ n ‡ 0" é u • ° ( � Š § ¬ ^ � ê 5 L « " (ž ë � 12).

À Ü Ú H � • © E Ç (» ‚ ü � � Œ� § ± ’ • ü   )§ 3 Ó ˜ . ¡ Ñ \ " ù ´ ¤ M ï « • � I O
» ‚ © E Ç (% @Š )§ Ï d § é u Õ : (site)Ú ¥ þ ê â 5 ` ù ¿Ø ­ ‡ " Ï • 3 ó Š Ï m § § o U
� GRASSU C " ï Æs c [ • Ä » ‚ ê â � © E Ç § Ï • § é u O Ž Ú S • � I ¦ k ã Œ� K • "
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4.5 3 GRASS¥ M ï Ø Ó � ‘ 8 « •

1 12 ã : • ½ ‘ 8 « • � ‰ŒÚ © E Ç

Ï ~ œ¹ e § ê â Ñ \ � ± � U <ESC><ENTER>§ s ¬£ � m Þ " ^ "yes"(@ M ï / ã 8 § Ï
• / ã 8 � ¶ ¡ @® • ½ " 2 g (@ ¤ k � ê â �¬ ò Ñ T • ¡ " y 3 § ‘ 8 « • ® M ï ¿ …- ¹ §
Ï • GRASSJ « Î Ñ y 3 Shell¥ " · - g.region -p Œ± ^ 5 u � « • � ê â "

ù p ´ p d -Ž ½ ‚ � ~ f µ

projection: 99 (Transverse Mercator)

zone: 0

datum: potsdam

ellipsoid: bessel

north: 5801000

south: 5787000

west: 3427000

east: 3445000

nsres: 2.5

ewres: 2.5

rows: 5600

cols: 7200
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4.5 3 GRASS¥ M ï Ø Ó � ‘ 8 « •

4.5.3 M ï XY‘ 8 « •

M ï ˜ ‡ xy« • ‡ { ü �õ § Ï • § Ø I ‡ J ø Ý K � ë ê " 3 Ñ y ‹ I X Ú �/ • Ñ \ 'A' ±
�

- coordinate system for location: x,y (A)

¬ † � Ñ y ½ Â ‘ 8 « • > . ‹ I (� ½ ° Ý § 1 ½ p Ý )� . ¡ " > . ‹ I d � \ � ! ™� O �
/ ã � ” ƒ ‰Œ5 ( ½ " ù 
& E Œ± ^ § S xv (Windows -> Image Info)5 ( ½ " å : • † e � §
� • Ú À • Š Š â � © ã ¡ � 1 ê Ú � ê 5 V \ " » ‚ © E Ç • ¬ ´ 1"

ù ˜ L § ¬ 3 � O × £ / ã (ž ë � 6)ž 2 g ? Ø "

ù p ´ XY‘ 8 « • � « ~ (g.region -p ):

projection: 0 (x,y)

zone: 0

north: 8000

south: 0

west: 0

east: 8000

nsres: 1

ewres: 1

rows: 8000

cols: 8000

4.5.4 M ï UTMÝ K � ‘ 8 « •

UTM(Universal Transverse Mercator)‘ 8 « • � M ï † p d -Ž ½ ‚ a q (� ¦ ^ � � � � Î
¡ )" ù p Ø ¦ ^ � l � ý ¥ � "Beruhrzylinder"§ 
 ¦ ^ WGS 84ý ¥ � "Schnittzylinder"" † p d -Ž
½ ‚ Ý K ƒ ' § ë ê • ‰
 U C µ

- coordinate system for location: UTM (C)

- specify ellipsoid name: z.B.: wgs84 (world geodetic system 1984)

- do you want to specify a map datum for this location? z.B.: wgs84

- Enter Zone 32 (UTM zone for Germany)

- Is this South Hemisphere? n
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4.5 3 GRASS¥ M ï Ø Ó � ‘ 8 « •

� X ½ Â ‘ 8 « • � ‹ I " ü  • ’ § � • Š • 7  ê i § À • Š • 6  ê i "

ù p ´ UTM� ~ f (g.region -p ):

projection: 1 (UTM)

zone: 32

datum: potsdam

ellipsoid: wgs84

north: 6100000

south: 5880000

west: 500000

east: 630000

nsres: 12.5

ewres: 12.5

rows: 17600

cols: 10400

4.5.5 M ï ² ˜ Ý� ‘ 8 « •

² ˜ Ý « • • ¹ � ê â ´ ² Ý Ú ‘ Ý (H � ˜ 0-90°§ À Ü ² 0-180 °) § æ ^ 8 › ? › (Ý µ © µ
¦ § i 1 L « • • )½ › ? › (� /K › ? › Ý )X Ú L ˆ " Ñ \ � > . ‹ I Ú I O » ‚ © E Ç Œ± ´›
? › � § • Œ± ´ 8 › ? › � "

- coordinate system for location: latitude - longitude (B)

ù p ´ ² ˜ Ý� ~ f (g.region -p )µ

projection: 3 (Latitude-Longitud e)

zone: 0

datum: unknown (default: WGS84)

ellipsoid: unknown (default: WGS84)

north: 90N

south: 90S

west: 180W

east: 180E

nsres: 0:04:48

ewres: 0:04:48

rows: 2250

cols: 4500
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4.6 í Ø / ã Ú ‘ 8

4.6 í Ø / ã Ú ‘ 8

• 
 Ø » € GRASSê â ¥ � S Ü ( � § I ‡ ¦ ^ g. rem ove 5 í Ø / ã 8 p �/ ã œ v k v

 � 
 ) § Ø ‡ ” ´ í Ø © ‡ " Ø ‡ 3 GRASS¬{ ƒ 	 ½ ¦ ^ Linux· - 9 § S 5 í Ø © ‡ " ¦
^ g.mremove ˜ g Œ± í Ø õ Ì / ã "

~ 	 µ ‡ í Ø � ‡ / ã 8 Ú « • " • 
 � ¤ ù ‡ ? Ö § 7 L ^ exit ò Ñ GRASS¬{ " ¦ ^ rm

-r ½ © ‡ + n ì (X konqueror )5 í Ø / ã 8 ½ « • "

5 ¿ µ ˆ g 8 ¹ ¥ (« • § / ã 8 ...)¤ k � • � ê â (/ ã § © ‡ ...)Ñ ¬ � í Ø œ

~ X µ rm -rf ~/grassdata/Hanover ¬ í Ø ¶ • Hanover� « • 9 §¤ • ¹ � ¤ k / ã 8 § Ø
¬ k • õ� Î ¯ § í Ø � • Ø Œ¡ E "
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5 ê â � \

3 m ©ê â � \ ƒ c § k 7 ‡ J � GRASS� ê â( � (ž ë � 2.3)� � . " � ! ¦ ^ � â Š 3 �
. ¥ k •[ � ) º "

p ö Š 5 ´ ¦ ^ GIS� ˜ ‡ ­ ‡ ^ ‡ § ~ X � © ê â � � \ ½ l Ù § ^ ‡ � ê â =
† " GRASSJ ø 
 Œþ � � ¬ 5 � \ ¥ þ ê â ! » ‚ ê â Ú Õ : " A ½� · - Š { Œ± ^ -help ë ê
½ g.manual 5 w « "

v.in.ogr -help

g.manual v.in.ogr &

r.in.gdal -help

5.1 � \ » ‚ ê â

GRASS| ± õ « » ‚ ê â �� \ § Ï ~ � @• ´ n a "

K ” ‚ ª : z ‡ » ‚ o ´ k � � ! � ê Š § X PPM§ PNG§ JPEGÚ GIF"

ASCII‚ ª : z ‡ ASCII‚ ª � » ‚ U • ¹ �Š § • U • ¹ K Š ¶ Œ± ´ � ê Š § • Œ± ´ 2 :
Š " ArcInfo� ASCII-GRIDÒ ´ ˜ ‡ ~ f "

� ? › ‚ ª :3 � ? › ‚ ª � » ‚ ¥ § z ‡ ” ƒ Œ± ´ �Š § • Œ± ´ K Š ¶ Œ± ´ � . § • Œ± ´
2 : " ¿ …§ ‚ U ± Ø Ó � © E Ç •; 3 Ø Ó � Ï � ¥ " (Geo)TIFFÚ ERDAS/IMGÑ ´ éÐ �
~ f "

y 3 § ‡ J � GRASS� \ » ‚ ê â � ˜ ‡ A 5 µ » ‚ / ã o ´ ± � © © E Ç Ú > . ‹ I 5 �
\ § � ± � c« • � © E Ç Ú > . 5 � Ñ (ž ë � 7.1)"

é u ™� O � ê â © ü « œ¹ µ

1. X J « • � © E Ç ® ½ Â § / ã 7 L · A § § @o × £ © E Ç 7 L † ¤ I � © E (GRID RESO-
LUTION)Ç ˜ —"

2. X J « • � ë ê § c Ù ´ © E Ç § † ò ‡ � \ �/ ã ˜ —§ @o / ã Ò Œ± Î Ã U C /� \ "

L 7� Ñ 
 ^u � \ » ‚ ê â � � ¬ § X Ù § GISX Ú � ‚ ª § ± 9 Ù § € a K ” ‚ ª "
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5.1 � \ » ‚ ê â

1 7 L : ^u � \ » ‚ ê â � GRASS� ¬

GRASS� ¬ � \ � » ‚‚ ª

r.in.ascii GRASS ASCII
r.in.bin BIL,GMT � ? › © ‡ § LANDSAT TM5

r.in.gdal ARC/INFO ASCII/Binary GRID, BIL, ERDAS (LAN, IMG),
USGS DOQ, JPEG, SAR CEOS, EOSAT, GeoTIFF,
PPM/PNM, SDTS DEM,
GIF, PNG

� \ GeoTiff © ‡

� \ » ‚ ê â • ~ ^ � � ¬ ´ r.in.gdal " X L 7¤ ã § § U 
 Ö � Ú � \ (r.out.gdal )õ «
Ø Ó � ‚ ª " ± � \ ˜ Ì � O L � ERDAS IMG/ ã • ~ " · ‚ O � 
 ˜ Ì � � ! 30’ © E Ç
� ASTERDEM/ ã § Ä u Osnabrueck� ¥ þ ê â " 3 GDF Hannover bR Ì • Œ± é � "
(http://www.gdf- hanno ver .de /do wn loa d )

r.in.gdal in=asterdem30m.img out=asterdem30m

Projection of input dataset and current location appear to match.

Proceeding with import...

100%

CREATING SUPPORT FILES FOR asterdem30m

COPYING COLOR TABLE FOR asterdem30m

^ I P -e Œ± ¼ �½ Â « • 7 I � ˜ m ‰Œ"

# Adapting the current region to the map:

g.region rast=asterdem30m -p

^ w « + n ì (Display Manager)d.m ½ · - d.rast § Œ± w « � \ �/ ã " • 
 w �/ ã § · ‚
k ‡ ^ d.mon x0 é Ä ˜ ‡ GRASSi À ì "

# Starting the Display Manager

d.m&

# Displaying the map in the prompt:

d.mon x0

d.rast asterdem30m

GDF Hannover Courses 30



5.2 � \ ¥ þ ê â

5.2 � \ ¥ þ ê â

• # � GRASS 6.0 § Ù ¥ þ ¥ ? 1 
 ” .� ­ | " ù ´ é 7 ‡ � § Ï • Î ‡ � � 5.4 Ì ‡ X ú
u » ‚ ê â Ú Õ : ê â � © Û " � ‘ § ò ' 5 GRASS 6.0 � # � ¥ þ õ U " ¥ þ ê â � C z Œ± 3
1 10Ù ¥ w � "

‡ � \ ¥ þ ê â § I ‡ • Ä Œþ � ! Ø Ó � ‚ ª Ú I O " † » ‚‚ ª ƒ ' § ¥ þ ê â • \
E , " ù Ò ¦ � ¥ þ ê â �� \ • • • E , " L 8� Ñ 
 GRASS| ± � ‚ ª " ŒU • ~ ^ � ‚ ª
´ ESRI� Shape�le "

¥ þ ê â ˜ �� \ § Ò C ¤ 
 GRASSg C � � ? › ¥ þ ‚ ª " A Û / G ! ÿ À ( �Ú ¤ k �
á 5 Ñ •; 3 GRASSS Ü � ê â ¥ ¥ " ÿ À ( � ¬ 3 / ã � \ L § ¥ M ï " � c � ÿ È G � Œ±
^ v.info 5 w « " ¥ þ ƒ ' � • õ · - 3 1 10Ù ¥ £ ã "

1 8 L : � \ ¥ þ ê â � GRASS� ¬

GRASS� ¬ � \ � ¥ þ ‚ ª

v.in.ogr SHAPE �le, UK.NTF, SDTS, TIGER, S57, MapInfo-File,
DGN, VRT, AVCBin, REC, Memory, GML, ODBC

v.in.ascii GRASS ASCII
v.in.e00 ArcInfo-E00-format
v.in.db Create vectors from database with x|y[|z] coordinates

� \ Shape�le

ò Shape�le � \ GRASSI ‡ N ^ v. in. ogr " 5 ¿ § Shape�le Ø ´ ÿ È ‚ ª § Ï d ˆ‡ é – m v
k � C ' X " ~ X § ü ‡ « • m � > . ‚ ¬ •; ü g " ù ŒU ¬ ‘ 5 ˜ 
 ¯ K § ¤ ± 3 � \ L §
¥ GRASS¬ ? 1 U � "

� ö S � ê â 5 g FRIDA(17)§ ¦ ‚ ‘ o 
 Œþ � ! • ¦ � ! Osnabrueck¢ � ¥ þ ê â §
d Intevation GmbH (13)J ø "

v.in.ogr -o dsn=./frida-1.1-sh p- joi ned /st re ets -jo ine d. shp out=streets

12323 primitives registered

0 areas built

0 isles built

Number of nodes : 8937

Number of primitives: 12323

Number of points : 0

Number of lines : 12323

Number of boundaries: 0
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5.3 � \ Õ :

Number of centroids : 0

Number of areas : 0

Number of isles : 0

� \ L § ¥ § ˜ ‡ ¶ • streets� f 8 ¹ � M ï 3 vector 8 ¹ e " 3ù ‡ 8 ¹ e •; 
 ÿ È &
E (topo)§ Þ & E (head)§ A Û / G (coor)§ { ¤ & E (hist)§ ˜ m ¢ Ú (sidx)§ a O ¢ Ú (cidx)± 9 �
ƒ ' á 5 ê â � ó � (dbln)"

Š â % @ � ˜ § GRASSp � á 5 ê â ± DBASE‚ ª • ; 3 dbf 8 ¹ e " X J I ‡ §
s Œ ± ¦ ^ Ü · � ? 6 ì 5 � w f f � \ � á 5 ê â (streets.dbf)" 3 GNU/Linuxe Œ ± ¦
^ OpenOf�ce ! Gnumeric½ Kof�ce "

Ä u ê â ¥ (PostgreSQL ½ PostGIS)� § � \ ½ ) ¤ ¥ þ ê â � •{ 3 1 10Ù ¥ Œ± w � "

X J ¥ þ ê â g C • ¹ Ý K & E § @o 3 GRASS¬{ ¥ Œ± Ä u ù 
& E ) ¤ ˜ ‡ # � «
• " Shape�le � ù 
& E •; 3 � M ¶ • .prj � © ‡ ¥ " ^ � \ � ê â M ï # « • ¦ ^ e ¡ � Š
{ µ

v.in.ogr dsn=./frida-1.1-shp- joi ne d/s tre ets -j oin ed. shp \

out=streets location=osnabrueck

5.3 � \ Õ :

3 GRASS 6.0 ¥ § Õ : (Site)Ø 2 ü Õ •; 3 8 ¹ site_lists e § 
 ´ •; • ¥ þ : § ¿ ^ ¥ þ
� ¬ 5 ? 1 © Û " ± Shape�le ‚ ª � Õ : ê â • ~ § ¦ ^ v.in.ogr 5 � \ § † c ¡ J �� a q µ

v.in.ogr -o dsn=./frida-1.1-sh p- joi ned /po i- joi ned .sh p out=poi

268 primitives registered

0 areas built

0 isles built

Number of nodes : 268

Number of primitives: 268

Number of points : 268

Number of lines : 0

Number of boundaries: 0

Number of centroids : 0

Number of areas : 0

Number of isles : 0
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5.3 � \ Õ :

� \ X|Yê â

Ï ~ Õ : ± ‹ I é / ª • ; 3 { ü � ASCIIL ¥ " • 
 ò Ù � \ GIS§ GRASSJ ø 
 �
¬ v.in.ascii " Õ : A T ± XŠ YŠ � ^ S � Ñ § © …Î v k A Ï � ¿Â " ~ X § ò ‡ � \ � ©
‡ (coord.txt)§ § � � ± '|'© …µ

1664619|5103481

1664473|5095782

1664273|5101919

cat coords.txt | v.in.ascii out=points

" � � a O Š (IDs)Œ± ¦ ^ v.category � ¬ 5 V \ § ¤ ± § Œ± ^ 5 V \ � 	 � á 5 µ

v.category in=punkte out=points2 op=add

v.category points2 op=report

Õ :� & E ± GRASS¥ þ ‚ ª •; 3 � c � « • e § 3 GRASSê â ¥ � vec tor 8 ¹ p "

� \ p § ê â (X|Y|Z)

X J k 1 n � • ¹ 
 p § ê â § @o I ‡ 3 v.in.ascii · - ¥ V \ -z ë ê µ

1664619|5103481|10 1.2

1664473|5095782|10 2.2

1664273|5101919|10 1.7

cat coords3d.txt | v.in.ascii -z out=elevation

v.category in=elevation out=elevation2 op=add

v.category elevation2 op=report

X Û l ® k � ê â ¥ ¥ J � Õ : § ò 3 1 10Ù ¥ 0 � "
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6 � O

X J v k ™� O � ê â § @o � Ù Œ± Ñ L "

• 
 ò × £ » ‚ ã � \ • � O L �/ ã § I ‡ ½ Â ü ‡ ‘ 8 « • " × £ / ã Ä k � \ XY « • (v
k Ý K )§ , � � \ ˜ ‡ ½ Â 
 ‹ I X Ú � « • "

  without geocoding
GRASS XY-Location

  with geocoding
GRASS target-location

Transformation

i.points/i.vpoints
i.target
i.group

i.rectify

Geocoding

rectified result mapscaned "raw map"

1 13 ã : GRASS¥ � � O L §

6.1 � O c � O �

Š â ¤ I � / n > . Ú © E Ç § 3 m © � O ± c § I ‡ ½ Â 8 I « • � Ý K " � K
þ § GRASS| ± � Ý K Ñ Œ± ¦ ^ § 8 I « • �� © E Ç Ø U � $ " X J 8 I « • � © E Ç '
� ©ê â � © E Ç $ é õ § @o 3 � O L § ¥ � "­ æ � "¬ ) ¤ � Ÿ þ � ê i ã (k ê â ¿ ” )" , ˜
• ¡ § © E Ç � p ¬ ) ¤ p Ÿ þ / ã § � I ‡ L õ� •; ˜ m (© ‡ Œ� )"

6.1.1 • ` � × £ © E Ç

X J ’Ÿ / ã ‡ � \ GRASS§ @o / ã � × £ © E Ç • û ½ X ò ‡ À J � « • © E Ç " ù w å
5 é { ü § � %I ‡ ² L N õ } Á Ú † Ø § 5 é � ˜ ‡ Ü · � × £ © E Ç " • 
 ¦ « • © E Ç ˆ � •
` § e ¡ � ~ f ` ² 
 ù ˜ L § (‡ ƒ ½ , )µ

a) 300dpi © E Ç � O Ž µ

300dpi = 300rows/2,54cm = 118,11rows/cm

b) O Ž † ƒ · A � § 1:25000/ ã � » ‚ © E Ç µ
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6.2 � O L §

Route_in_nature/sca n rows_per_cm = 25000cm/118,11rows = 2.12m/row

X J « • ® ² ½ Â 
 © E Ç § @o Ò I ‡˜ ‡ × £ © E Ç † « • © E Ç ƒ m � = † § ± d 5 ( ½
ƒ A � © E Ç Š " Ï d § þ ¡ � ~ f I ‡ ‡ Ž (5)"

6.1.2 M ï ¤ I � ‘ 8 « •

1 ˜ Ú ‡ • × £ � � © / ã M ï ˜ ‡ XY« • " ‘ 8 « • � ‰Œ– � ‡ † � © / ã � ” � 1 �
ê (Œ± ¦ ^ 'xv'5 ( ½ )˜ —" XY« • ‡ v 
 Œ§ ¦ Ù U N B e � ©ê â § ù ˜ : é ­ ‡ " GRASS#
N ï á � « • ' ¤ I � Œ§ ¤ ± � · ‚ Ø ( ½ § ´ Ä 
 ^ ž § Ò ½ Â˜ ‡ ° ü � « • (•; ˜ m Ø ¬
O õ œ)" © E Ç � ˜ • 1§ ù � � © K ” � z ‡ ” � Š Ñ ¬ • \ GRASS" Ï ~ / n « • � © E Ç (
½ 
 × £ / ã � ” � ê 8 § , 
 ù ˜ ' X 3 v k Ý K � XY« • ¥ Ø • 3 " • k 3 � ¡ � ‹ I X Ú =
† ¥ § â ¬ ¦ ^ "ý ¢ � "© E Ç (d × £ © E Ç Ú / ã © E Ç • ½ )"

1 � Ú ´ M ï 8 I « • § ± = \ � O �/ ã " 8 I « • I ‡ J ø ‘ 8 ¤ I � Ý K ! ‰ŒÚ © E
Ç " • { ü � œ¹ ´ � O �/ ã I ‡ V \ � « • ® ² • 3 " M ï ˜ ‡ 8 I « • 3 4.5.1¥ ® ² £ ã L

 "

? n õ Ì / ã � L §

X J ˜ Ì / ã d õ Ü ° | ¤ § • 
 ; • � O L § ¥ � "†   "§ z ‡ Ü © Ñ A T © O � \ �Õ á �
« • ¥ " Ä K § • 
 � \ ˜ Ì � ã § 3 � \ GRASSƒ c I ‡ ^ ã ” ? 6 ^ ‡ò § ‚ ©å 5 " � • k
3 × £ L § ¥ © • � éÐ ž § â Œ± ù o ‰" • k � ‡ � \ � ê â ­ U� éÐ ž § â í • ù o ‰" ~
X § ™� O � ¥ ( K ” § Ù Ø Ó 1 Ì ‰Œ� K ” � ( / J ø ž "

6.2 � O L §

˜ � M ï 
 XY« • Ú 8 I « • § · ‚ Ò Œ± U e ¡ � Ú ½ 5 � O � © / ã µ

1. • ² / ã Ú K ” ê â � ¶ ¡ § § ‚ ò � � \ # M ï � K ” | ¥ "

i.group

• • T | • ½ ¶ ¡ µ X "map""

• ^ "x"5 À J I ‡ � \ �/ ã "

2. • ² 8 I « • Ú / ã 8 (X p d -Ž ½ ‚ Ý K � « • )§ / ã Ú K ” ê â ò = † � ù p "

i.target

• 8 I « • Ø U   ˜ " Ä K • ª � ¬ • ´   ˜ � � À ã « § Ï • GRASSo ´ ? n � c � ‰
Œ" ­ � I O © E Ç (8 I « • S � )µ g.region -dp
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6.2 � O L §

3. é Ä ˜ ‡ GRASSi À ì µ d.mon start=x0

4. • ½ o > ½ � c ‰Œ� p d -Ž ½ ‚ ‹ I Š (ž ë � 6.2.1)"

i.points (^u » ‚ / ã )
i.vpoints (^u ¥ þ / ã )

• • ² ò ‡ = † � K ” | (� ~ • "map")"

6.2.1 À J › › :

GRASSi À ì † > �� \ / ã /K ” ´ Œ: Â � " k ü « •{ Œ± 5 � O µ (A) ¦ ^ ë • ‹
I (B)¦ ^ ® k � ë • / ã "

1 14 ã : ^ i.points Ï é × £ ã � › › :
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6.2 � O L §

(A)µ X J › › : ® • § ~ X l ® k � ’Ÿ / ã þ § k ˜ ß ŒE �: (X p d � : ½ ² ( � > . ‹
I )§ @o 3 � \ �/ ã þ : Â ¿ 3 ª à ¥ Ñ \ ‹ I "

(B): X J 3 8 I « • S k ® � O �/ ã § / ã þ k ´ u « © �: (X � ´ � � • ½ ï Ó Ô )§ ¿ …3
– � O � ã þ • Œé � ù 
 : § @o Œ± ^ 'PLOT RASTER' õ U ò ® � O �/ ã 1 \ m > � I
• " Ï d § Œ± 3 ü > � I • ¥ é � ¿I P ƒ A � ë • : " 'ZOOM' õ U Œ± ^ 5 ˜ Œw « › ›
:   ˜ " („ ã 14)

› › : A T þ ! © Ù 3 / ã þ " Ï L 'ANALYSE' Œ± ( ½ þ • � § § A T � u 8 I « • » ‚ © E
Ç � ˜ Œ" ¤ k Û Ü þ • � ^ 5 O Ž o N Ø � " X J I ‡ § Œ± 3 'ANALYSE' � I • þ V Â , ‡ Ø O
( �: 5 � Ñ ½ ­ # ½   " ù � Œ± ~ � þ • � ½ ¦ :� © Ù • þ ! "

þ ! © Ù ! k "Ø n Ž "þ • � �: † Ø þ ! © Ù ! k "n Ž "þ • � �: ƒ ' § ¬ � ) • $� o N
† Ø "

3 ¤ õ • ½ 
 › › Ú ë • : � § i. po int s � ¬ ¬ ò Ñ § • ½� ‹ I ¬ 3 ò Ñ ž g Ä � • " ù •
· ^u c g • ½�: § = c g ‰1 � i.points " ^ ˜ ‡ # �N ^ § s Œ± 3 Ó ˜ ‡ « • U Y ó Š "

Š â � ©ê â Ú À J �õ ‘ ª � g ê § � � ˜ 
 v 
 � › › : � § i.r ect ify � ¬ ¬ é Ä " d
ž § K ” | 7 L Ä k • ² " � X ¬ Î ¯ / ã ´ Ä

1. U 
 = † � 8 I « • �� c ‰Œ¥ († 8 I « • �� c � ˜ ë ê ˜ —¶

2. ½ • � ‰Œ¥ (3 8 I « • ¥ GRASS¬ Õ á O Ž T ‰Œ)"

X J À J 
 1'current region' § @o 3 � O ƒ c I ‡ 2 g (@ § ´ Ä � ( À J 
 8 I « • �� c
� ˜ " du ¤ k ê â Ñ ¬ g Ä � • § ¤ ± k ò Ñ i.rectify § u � 8 I « • �� c � ˜ ½ ? U § § ,
� 2 N \ XY« • Ú i.rectify § ´ v k ¯ K � "

6.2.2 ( ½ = † ´ Ä � (

� ( � = † d õ ‘ ª g ê ( ½ § ù • 6 u C / � § Ý Ú k � › › :� ê 8 " K ” S ÜC / � Œ§
õ ‘ ª � g ê Ò � p § ‡ ° ( � O („ L 9)Ò I ‡ • õ� › › : " , 
 L p �õ ‘ ª g ê 3 ê Æþ q
´ Ø Ü n � "

Š • ˜ ‡ ² � { K § � ( � K ” I ‡ • � › › : Ú • � �õ ‘ ª g ê " Ä K § C / � K ” I ‡ •
õ� › › : Ú •p �õ ‘ ª g ê "
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6.2 � O L §

1 9 L : � O ž �õ ‘ ª g ê

õ ‘ ª g ê • � � › › : ê � ¬

1 3
2 6 i.rectify
3 10
4 15

é u À ½�õ ‘ ª g ê § X J � ˜ � › › : � � § @o GRASSØ ¬ é Ä � � L § " L 9‰Ñ 
 ˜
‡ ( ½ › › : ê 8 � ë • " ¢ ‚ y ² 1� 3g õ ‘ ª Ñ ´ k � � " 3g ± þ �õ ‘ ª I ‡ 10‡ ± þ � ›
› : "
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7 ê â � Ñ

ê â � Ñ † 1 5Ù ¥ £ ã � ê â � \ ˜ � ­ ‡ " ê â Œ± � Ñ • � † ‚ ª § ± � Œ± ^ Ù
§ GIS^ ‡ 5 ? n ¶ • Œ± � Ñ • K ” ‚ ª § ^ 	 Ü � ã / ^ ‡ (X X�g ½ Skencil)5 › Š; ’ � ã /
w « " GRASSJ ø 
 ´ L � � ¬ 5 � Ñ » ‚ ê â ! ¥ þ ê â Ú Õ : " ˆ g � · - Š { † ¤ k Ù § �
� ¬ ˜� § Œ± ^ ë ê '-help' 5 w « Ú ÆS "

7.1 � Ñ » ‚ ê â

L 10� Ñ � � ¬ § Œ± ò GRASS» ‚ � Ñ • Ø Ó � 	 Ü ‚ ª " Ø � k Ù § GISX Ú | ± � ‚
ª § „ k € a ê â � A ½ � † ‚ ª "

1 10 L : � Ñ » ‚ ê â � � ¬

GRASS· - � Ñ � » ‚‚ ª

r.out.arc ARC/INFO ASCII GRIDa

r.out.ascii ASCII
r.out.mpeg MPEG
r.out.png PNG (ž ë � d.mon/PNG é u ý ç Ú � | ± )
r.out.pov POV
r.out.ppm PPM/PNM
r.out.tiff TIFF/TFW
r.out.bin Binary Array
r.out.gridatb GRIDATB.FOR (TOPMODEL)
r.out.gdal Over 20 important formats are supported (ž ë � µ

^ GDALÑ Ñ )

a5 µ ArcGIS� ArcToolbox| ± ASCII-grids�� \ µ Import to Raster -> ASCII to Grid" � \ � ( J Œ± 3 ArcCatalog¥
� w " 5 ¿ 7 L k Spatial Analyst* Ð § ¿ …‡ - ¹ "

Ú 5.1¥ J �� ˜� § é u » ‚ ê â �� Ñ • 7 L • Ä GRASS� A : § = » ‚ / ã o ´ ± � c ©
E Ç Ú � c ‰Œ5 � Ñ " Ï d § 3 � \ ! � Ñ Ú © Û » ‚ ê â ƒ c § ^ g.region -p 5 (@ � c � ˜
´ Ä � ( § ´› © ² œ� "

^ GDALÑ Ñ

r.out.gdal � ¬Œ ± ò GRASS» ‚ ê â � Ñ • õ « Ø Ó � ‚ ª " ƒ A � � L Œ± ^ r .ou t. gda l

-l 5 w « "
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7.2 � Ñ ¥ þ ê â

• 
 ¦ ^ ù ˜ � ¬ § 7 L S C GDAL¿ | ± GRASS§ Ï d I ‡ S C ƒ A � � ? › • " X J v k
^u s � ² � � � ? › • § @o Ò I ‡ l 
 è 5 � ï " ž l GDF Hannover bR ¼ � ' u d Ì K � •
• •[ � & E "

7.2 � Ñ ¥ þ ê â

L 11� Ñ � � ¬ § Œ± ò GRASS¥ þ ê â � Ñ • Ø Ó � 	 Ü ¥ þ ‚ ª "

1 11 L : A range of modules for exporting vector data

GRASS· - � Ñ � ¥ þ ‚ ª

v.out.ascii GRASS ASCII
v.out.ogr SHAPE, TIGER, S57, MapInfo, DGN, Memory, CSV,

GML, ODBC and PostgreSQL
v.out.pov Povray

7.3 � Ñ Õ :

3 GRASS6.0 ¥ § Õ : � � Š ¥ þ " GRASS 5.4 ¥ � Õ : ê â • , Œ± ¦ ^ s.out.ascii 5 �
Ñ " Ä K § Ò ^ v.in.sites ò ® k � Õ : ê â = † • ¥ þ ‚ ª § , � 2 ò § ‚ = † • Ø Ó � Ñ Ñ ‚
ª "

l » ‚ / ã ¥ � Ñ p § ê â

é u l » ‚ / ã ¥ � Ñ p § ê â (•; • xyz‚ ª )§ I ‡ ¦ « • © E Ç u » ‚ / ã � © E Ç ˜ —"
, � § X! YÚ ZŠ ¬ � Å ” � � \ ASCII© ‡ ¥ "

g.region rast=elevation.dem -p

r.stats -1 -g input=elevation.de m > spearfish_elevatio n.t xt

GDF Hannover Courses 40



8 ã / ^ r . ¡

3 GIS� ¢ S A^ ¥ § ´ ^ 5 ˆ ü X � 5 � ­ ‡ � � Ú § ¦ + GISS . þ • U • ^ · - 1 " l ù
˜ : w § · ‚ Ž \ \ GRASSã / ^ r . ¡ � u Ð œ¹ § Ï • 3 C c k 
 N õ M # Ú • # "

8.1 GIS+ n ì

l GRASS 6.0 å k 
 # � GUIV g " ˜ • ¡ § Ä u � ¬ �� Ñ è ü ´ ˜ Ü © S N § ù 
 è ü 3 Ø
‘ ë êÑ \ � ¬ ¶ ž ¬ g Ä ‹ m ¶ , ˜ • ¡ § GRASSO \ 
 ˜ ‡ # � GIS+ n ì " T + n ì • ¹ 

N õ ~ „ � õ U § § ¦ ^ à Iö Š § 4 ó Š C � • ˜ ß ! • Ó· („ ã 15)" d 	 § TclTkGRASS 4.0 �
¤ k õ U Ñ 8 ¤ 3 
 # � GIS+ n ì ¥ "

1 15 ã : d.m - GRASS 6.0 � GIS+ n ì § \ 1 
 FRIDA� ê â

GIS+ n ì Œ± ^ d.m& 5 é Ä " Ø 
 � ¬ (” TclTkGRASS 4.0 @� ˜ ß / ü � § Š • e . è ü )§
§ „ J ø 
 ˜ 
 A Ï � ã / U Ü " § ‚ � 9 ŒÀ z ! á 5 + n ! ê i z Ú ‹ < § ± { ü � Î Ò Ñ y 3
è ü 9 ƒ e "
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8.1 GIS+ n ì

^u ê â © Û � e . è ü (GIS+ n ì )

Œ� 200‡ GRASS� ¬ (o � 400‡ )� 8 ¤ � 
 e . è ü ¥ " ù ¦ � · ‚ U 
 ^ à I • B / ¦ ^
• • ~ ^ � � ¬ " è ü � ( � X e µ

File: ê â �� \ ! � Ñ Ú ‘ 8 � � ˜ "

GIS: Ý K Ú ó Š ‚ ¸ � � ˜ § ± 9 ê â � + n "

Display: » ‚ ! ¥ þ 9 Õ : ê â � w « "

Raster: • ¹ © Û » ‚ ê â � � ¬ "

Vector: • ¹ © Û ¥ þ ê â � � ¬ "

Image: • ¹ © Û K ” ê â � � ¬ "

Grid3D: • ¹ © Û voxelê â � � ¬ " (3‘ » ‚ ê â ).

Databases: • ¹ � Î Ú+ n ê â ¥ � � ¬ "

Help: • Ï "

ã / U Ü (w « + n ì -Display Manager)

ã / U Ü   u e . è ü � e • § U 
 4 · ‚ ¯ „ ! † * / w « ! � Î Ú+ n ƒ A � ê â " Ù õ U
X e µ

Display selected layers (current region): ± � c � ˜ � '‰Œ'Ú '© E Ç 'w « ¤ k w « + n ì ¥ À
¥ �/ ã (k ù Ú � • ‚ � )"

Display selected layers (default region): ± %@‰ŒÚ %@© E Ç („ g.region -d )w « ¤ k À ¥
�/ ã "

Display from saved region settings: ± c g ½ Â � ‰ŒÚ © E Ç („ g.region -help )w « / ã "

Erase to white: • 
 w « # / ã § í Ø � c i À ì þ � S N („ d.erase -help )"

Zoom: ˜ Œ!   � / ã " I ‡ • Ä à I U Ü 3 · - ) º ì ¥ � D Š "

Return to previous zoom: ˆ £ c g À J � ‰Œ"

Pan and recenter: 3 � c w « �/ ã þ û i " 5 ¿ · - ) º ì ¥ w « � S N "

Query map: � Î » ‚ Ú ¥ þ / ã " » ‚ / ã � � Î ( J w « 3 · - ) º ì ¥ " ¥ þ / ã � � Î (
J w « 3 ˜ ‡ & Ñ I • ¥ § 
 …Š â � ˜ „ Œ± ? U " � Î c 7 LÀ J ƒ A �/ ã "
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8.1 GIS+ n ì

Add group: ½ Â˜ ‡ / ã | " X J I ‡ § s Œ± r § •; • ˜ « '‘ 8 '" í • s r § •; 3 � c /
ã 8 � 8 ¹ e "

Add raster: V \ » ‚ / ã "

Add vector: V \ ¥ þ / ã "

Add paint label: ò K ” � Ü �/ ã ¥ § § ‚ •; 3 paint/labels© ‡Y e („ v.label )"

Create new command: ½ Â · - ½ ë Y � · - § Ï L à I : Â 5 N ^ "

Digitize vector map: ? U 1 \ d.m ¥ � ¥ þ / ã � A Û / G " Ï d § 3 é Ä v .di gi t ƒ c § 7 LÀ
J ƒ A � ã � "

Cut selection: l GIS+ n ì ¥ í Ø / ã ½ · - " í Ø �/ ã • , 3 � c« • p " ‡ l ê â ¥ ¥ í Ø
/ ã § I ‡ ¦ ^ g.remove "

Create new workspace �le: M ï ˜ « ‘ 8 © ‡ § p ¡ Œ± •; ô Ú � ˜ ! w « ^ S � "

Open an existing workspace �le: ‹ m ^ þ ¡· - ¤ M ï � ‘ 8 © ‡ "

Save workspace �le: � • þ ¡ J �� ‘ 8 © ‡ "

Print map: ± Ø Ó K ” ‚ ª � • / ã " y 3 Œ^ � ‚ ª k Postscript! PDFÚ PNG" / ã ± � c ‰
ŒÚ © E Ç •; "
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9 » ‚ ê â ? n

l { ü � � Î � E , � “ ê õ U Ú Ü 6 $ Ž § ¢ S þ § ? Û © Û Ú ï � 3 GRASS¥ Ñ U 
 �
¤ "

du y k � ê â ê â © Û � ¬ � õ (‡ L 100‡ )§ ¤ ± � Ù • é » ‚ ê â ? n ‰˜ ‡V ) � 0
� " ' u € a § � 9 � ¥ ( ÚÊ ˜ K ” � ? n Ú © Û § Ø ´ � Ö � S N " � 9 € a © Û � © z 3 ë •
Ö 8 ® ² � Ñ "

� X 1 8Ù ¥ £ ã � @� § Œõ ê � © Û Œ± ^ ã / ^ r . ¡ TclTkGRASSÚ GIS+ n ì 5 ‰
1 " ù p · ‚ ò é z ˜ ‡ © Û Ú ½ ‰GUIö Š Ú · - 1 ö Š � ) º " • 
 Ù G z ‡ � ¬ ! § ‚ � ^ {
Ú § ‚ ¤ I � ë ê § · ‚ r � í • s ¦ ^ · - 1 • ª "

» ‚ ê â � Ä � & E

» ‚ Š ± § �   ˜ ‹ I x,y(” � ¥ %)Ú zŠ 5 ½ Â § zŠ é A ˜ ‡ ÿ þ Š ½ é – Š (Ï ~ D ˜ ‡ w
«ž¦ ^ � ô Ú Š ½• Ý Š )" k ü « Ä � � ö Š Œ± ^ 5 ) ¤ » ‚ ê â � ; Kã µ

1. Å :� ! ¡ • » ‚ ” � ½ ” ƒ � ö Š (� C ö Š )

2. ¡ • Ý 
 ½ ” ƒ I • � ö Š (£ Ä I • ö Š )

Ø 
 "y k "� GRASS� ¬ (J ø ˜ ‡ A ½� ö Š )§ · ‚ „ U ½ Â ¡ • )û • Y � ö Š § ¿ Ï L Ž
â � ¬ r.mapcalc 5 A^ (ž ë � 1 15Ù )"

» ‚ ê â + n

é u » ‚ ê â ˆ | ¤ Ü © (” / ã � ˜ m ë • ! á 5 Ú ” ƒ � ô Ú Š )� Ä � + n Ñ d ˆ g � » ‚
� ¬ † � ö Š § Ï d § ± c ‡ � (GRASS 5.0Ú 5.3)� r.support � ¬ Ø 2 I ‡ " d 	 § M ï / ãÚ O
Š � � ¬ r.support -r § • • é À ¥ / ã � w « « •k � "

GRASS� ¬ � • Ï

A � ¤ k � GRASS� ¬ Ñ k • Ï © ‡ § p ¡£ ã 
 � ¬ õ U ¿ ) º 
 · - � Š { " 3 ª à Ñ \
� ¬ · - ¿ ¦ ^ ë ê -help § Œ± w « { ‡ � • Ï µ

d.rast -help

^ g.manual module nameŒ± w « •[ � • Ï § p ¡ k � ¬ � £ ã Ú « ~ § ù † GRASSÌ • þ
� • Ï • ¡ ´ ˜� � " ¦ ^ T · - ž § ¬ g Ä ‹ m ˜ ‡ è A ì 5 w « ƒ A � • Ï © ‡ µ

g.manual d.rast &
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9.1 w « » ‚ / ã

9.1 w « » ‚ / ã

» ‚ ê â � w « Ï L � ¬ d.ras t 5 � ¤ § / ã ¬ w « 3 ¤ ¢ � Xi À ì ¥ " GRASSŒ± ² 1 ö
Š 7‡ Ø Ó � i À ì (x0,x1,x2,..,x6)µ

d.mon x0

d.rast

^ d.zoom Œ± �� , ˜ ‰Œ• • • ¦ � À ã µ

d.zoom

^ g.region Œ± ½ Â , ˜ A Ï à ~ « • ½ � ‡ó Š « • " © E Ç • 10’ � %@« • Œ± ù � �
˜ µ

g.region -d res=10.0 -pa

d.erase

d.rast rastermap

5 ¿ § ^ g.region •U � � ˜ 7 L Ï L d.era se D 4 ‰i À ì â ¬ å Š ^ " • Œ± † � l » ‚ /
ã 5 N � ‰ŒÚ © E Ç µ

g.region rast=rastermap -p

d.redraw

ü Ì » ‚ / ã � ­ U w «

d.rast rastermap1

d.rast -o rastermap2

• k �U ˜ / ã rastermap2� ” ƒ Š • NULLŠ (L «ê â � m Y )ž § e � . ã rastermap1� ƒ
A ” ƒ â Œ„ " d.his • Œ± U ˜ / ã – X é Spear�sh « ~ ê â ¥ TK24� � � "

d.his -n h_map=roads i_map=tk24

ã ~ � w «

^ e ¡ � · - Œ± w « » ‚ / ã ƒ A � ã ~ µ

d.rast.leg rastermap
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9.2 � Î » ‚ ” � Š Ú � ê â

9.2 � Î » ‚ ” � Š Ú � ê â

3 w « 
 » ‚ / ã ± � § • 
 �� ” ƒ � ‹ I Ú » ‚ á 5 § Œ± ¦ ^ d.what.rast µ

d.what.rast

§ • Œ± � Î õ Ì v k w « � » ‚ / ã µ

d.what.rast map=elevation.dem, ge olo gy, soi ls

^ à I : Â ˜ ‡ ” ƒ § § � A �Š ¬ w « 3 ª à p " • U 
 � Î õ Ì w « / ã � Ó ˜ ” ƒ � á 5
Š " : Â m …ò Ñ T � ¬ "

r.info

r.info ^ 5 w « » ‚ / ã � Ä � & E Ú � ê â " § Ó ž ¬ w «ê â £ ã ! ê â a . ! / ãÝ K Ú
a O � Š • "

r.info landuse

r.info -r landuse

r.cats

^ r.cats Œ± › › » ‚ / ã � á 5 § M ï ˜ ‡ ‘ I \ ê Š Ú ƒ A © � á 5 � L ‚ µ

r.cats map=landuse

1 residential

2 commercial and services

3 industrial

4 other urban

5 reservoirs

6 bare exposed rock

7 quarries, strip mines and gravel pits

8 transportation and utilities

r.report

• 
 ( ½ Spear�sh ¥ ˆ‡ / Ÿ ü � � ‰Œ§ Œ± ¦ ^ X ew « � r .re por t (ž ë � r. st ats )" T
� ¬ Š â � c ‰ŒÚ » ‚ © E Ç O Ž Ú O Š § Ï d § X J 3$ 1 T · - c ? 1 
   ˜ § @o ò • O Ž
  ˜ � � « • µ

g.region rast=geology -p
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9.3 Ø Ó � » ‚ A^

r.report -h geology units=h

+------------------ --- --- -- --- --- --- -- --- --- --- -- --- --- --- -- --- --- --- -+

| Category Information | |

|#|description | hectares|

|------------------ --- --- -- --- --- --- -- --- --- --- -- --- --- --- -- --- --- --- -|

|1|metamorphic. . . . . . . . . . . . . . . . . . . . . . .| 1051.000|

|2|transition . . . . . . . . . . . . . . . . . . . . . . .| 13.000|

|3|igneous. . . . . . . . . . . . . . . . . . . . . . . . .| 3285.000|

|4|sandstone. . . . . . . . . . . . . . . . . . . . . . . .| 6755.000|

|5|limestone. . . . . . . . . . . . . . . . . . . . . . . .| 5537.000|

|6|shale. . . . . . . . . . . . . . . . . . . . . . . . . .| 4170.000|

|7|sandy shale. . . . . . . . . . . . . . . . . . . . . . .| 1019.000|

|8|claysand . . . . . . . . . . . . . . . . . . . . . . . .| 1307.000|

|9|sand . . . . . . . . . . . . . . . . . . . . . . . . . .| 3295.000|

|*|no data. . . . . . . . . . . . . . . . . . . . . . . . .| 168.000|

|------------------ --- --- -- --- --- --- -- --- --- --- -- --- --- --- -- --- --- --- -|

|TOTAL |26,600.000|

+------------------ --- --- -- --- --- --- -- --- --- --- -- --- --- --- -- --- --- --- -+

r.timestamp

‡ ? n ˜ ‡ ž m S � � / ã § Ï ~ I ‡ ‰/ ã ˜ ‡ ž m Z (/ ã M ï ž m § ê â ¼ � ž m
� )" r.timestamp Œ± � ¤ ù ˜ ? Ö " Œ± ¦ ^ ý é Ú ƒ é F Ï § § ‚ Õ á / •; 3 © ‡ { ¤ & E
¥ µ

r.timestamp landuse date="27 Sep 2003"

r.timestamp landuse date="27 Sep 2003/20 Feb 2004"

^ g.manual r.timestamp Œ± é � ' u ž m Z ‚ ª • • •[ � £ ã "

9.3 Ø Ó � » ‚ A^

GRASSé u » ‚ � © Û k › © 2 • � A^ " � ! · ‚ ò 0 � ˜ 
 š ~~ ^ � GRASS» ‚ � ¬ "
ù p ? Ø � � ¬ Ú A^ • ´ é � � ˜ Ü © "

9.3.1 î ä ¡ © Û

• 
 3» ‚ ã L þ w « ˜ ‡ î ä ¡ § Œ± ¦ ^ è ü ° Ä� d.profile � ¬ („ ã 16)"
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9.3 Ø Ó � » ‚ A^

1 16 ã : ^ d.profile L y �/ / � . � Ø Ó î ä ¡

d.profile

^ r.profile U 
 ò ÷ ˜ ‡ ½ õ ‡ î ä ¡ � ! » ‚ ” � ½ ¥ Š 9 Ž ê ² þ Š ± ASCII‚
ª w « Ñ 5 " î ä ¡ U 
 ± ‹ I é ‰ Ñ § • Œ ± � p ª / À J å : Ú ª : (¦ ^ À
‘ -i )" r.transect • r.profi le J ø 
 ˜ ‡ c à . ¡ " § • I ‡ î � ¡ � å : § ª : ¬ Š
â azimuth Ú distance ë ê 5 O Ž "

r.profile

r.transect

9.3.2 À ‚ © Û

r.los Œ± Ä u p § / ã ‰1 À ‚ © Û " å : ! d : å / ¡ � p § ± 9 À ‚ © Û � å l Ñ Œ± Ï
L ‹ I • ² "
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9.3 Ø Ó � » ‚ A^

Š • « ~ § · ‚ ò ¦ ^ Spear�sh ê â 8 ¥ � p § / ã elevation.10m " � ~ ¥ � Ð © ‹ I ® ² •
½ § � • Œ± ^ d.where 5 ( ½ µ

# Put the setting on relief model but 20m resolution

g.region rast=elevation.10m res=20 -pa

# Calculation of visibility of a tower 15m over terrain

# (computionally extensive at 10m original resolution...)

r.los in=elevation.10m out=visibility coord=593670,49268 77 \

obs=15 max=30000

# Control

d.erase

r.shaded.relief elevation.10m units=meters

d.rast elevation.10m_shade

d.rast -o roads

d.rast -o visibility

9.3.3 / ã U ˜

� X c ¡ J �� @� § · ‚ U 
 ò » ‚ / ã U ˜ w « § , 
 � ¬ r.patch U 
 ò U ˜ / ã •; •
˜ Ì # �/ ã " ¤ ± § Ï L T � ¬ · ‚ Œ± ò õ Ì / ã Ü ¿ • ˜ Ì / ã "

r.patch in=map1,map2,map3,m ap4 out=total map

1 ˜ Ì / ã 3 º þ § Ù ¦ / ã ƒ U Ñ y 3 e ¡ § ¿ …• k � þ � / ã � Š • NULL ž § e � �/ ã
â ¬ w « " ~ X § Spear�sh ê â 8 ¥ � ´ Ú / Ÿ ã �U ˜ " I ‡ 5 ¿ � ´ § GRASS� ¬ Ä � þ ó Š
3 � c � ‰ŒÚ © E Ç e " Ï d § « • � © E Ç Ú ‰Œ7 L J c N � Ð "

g.region rast=geology,roads -p [res=12.5] [-a]

r.patch in=roads,geology out=roads.on.geol

X J / ã � ^ S U C 
 § @o � ‡ � ´ ã � ¬ � / Ÿ ã CX " ù � � Ñ Ñ / ã Ä � þ Ú � 5 �/
Ÿ ã ´ ˜� � "

9.3.4 » ‚ ê â � …À « © Û

r.buffer # N ^ r é » ‚ ê â ‰…À « " Tõ U Œ± • z ‡ � ´ a O M ï D Ñ � o « § ¦
^ Spear�sh ê â 8 § Ä k � Ñ ® k � a O µ
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9.3 Ø Ó � » ‚ A^

# Which road categories are available?

g.region rast=roads -p

r.report -h roads

|1|interstate

|2|primary highway, hard surface

|3|secondary highway, hard surface

|4|light-duty road, improved surface

|5|unimproved road

|*|no data

¯ K µ • • ² S ú ´ (interstate)½ Â å l • 100! 250Ú 500’ � …À « " Ð © / ã � © E Ç
´ 30’ § ö S ¥ © ª ‡ 5 ¿ ù ˜ : "

# Extracting the category 'interstate' with r.reclass

r.reclass roads out=interstate << EOF

1 = 1 interstate

EOF

# or extracting the category 'interstate' with r.mapcalc

r.mapcalc "interstate=if(road s== 1, roa ds, zer o( ))"

# Creating buffer zones

r.buffer in=interstate out=interstate.buf dist=100,250,500

# Control

d.rast.leg interstate.buf

1 17 ã : ¦ ^ r.buffer é » ‚ ê â ‰…À « © Û

���/ ã w « 
 k n ‡ ý ½ Â …À « � ² S ú ´ " • ½� …À « ° Ý o ´ l � …À ‡ ƒ (� ~
´ ² S ú ´ )� ¥ m å Ž § ¿ …± « • ½ Â �/ ã ü   (X µ ’ )5 O Ž " / ã ü   Œ± ^ g.proj -p 5
� Î µ
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9.4 Ú ç N � L � ? U Ú © �

g.proj -p

...

-PROJ_UNITS------- --- -- --- --- --- -- --- --- --- -- --- --- --- -- ---

unit : meter

units : meters

meters : 1.0

» ‚ / ã = † • ¥ þ ê â Œ± 3 13.1¥ é � "

9.4 Ú ç N � L � ? U Ú © �

K ” © ‡ ¥ � Š 3 GRASS¥ ´ Ï L Ú ç N � L 5 ? è � " M ï ˜ ‡ » ‚ K ” � § » ‚ ã B� ©
� ˜ ‡ %@� Ú ç N � L “rainbow”§ é � k ~ 	 " k A « å » Œ± 5 M ï A ½/ ã � Ú ç N � L "

^ r.colors Œ± © � ˜ « I O � Ú ç N � L µ

r.colors map=raster map color=standard table

r.colors map=raster map color=special table

color options: aspect,grey,grey.eq ,gr ey. log ,b yg, byr ,gy r, rai nbo w,r am p,

random,ryg,wave,rul es

rules options: aspect,bcyr,byg,byr ,el eva tio n, evi ,gr ey, gy r,r ain bow ,r amp ,

ryg,slope,srtm,terr ain ,wa ve

• ² C þ rules § · ‚ Œ± © � g C � Ú ç N � L µ

r.colors map=geology color=rules << EOF

4 100 200 0

5 255 130 7

6 100 129 187

7 222 180 39

9 43 18 200

EOF

• 
 ò Ú ç N � L l ˜ ‡ » ‚ ã = £ � , ˜ ‡ » ‚ ã § ½ ö ´ © � ˜ ‡ ü Õ� ½ ® ² • ½� Ú ç
N � L § · ‚ ¦ ^ r.colors � ¬ 9 ë ê "rast"µ

r.colors rastermap rast=orig_rastermap

• # © � � Ú ç N � L Œ± ^ d.colortable 5 w « µ

d.colortable rastermap
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9.5 / ã � Ú O Š

9.5 / ã � Ú O Š

GRASSJ ø 
 S ï � � ¬ 5 O Ž / ã � Ú O Š " d 	 § é u • • E , �/ Ú O © Û („ ë • Ö
8 )§ k^u Ú O ^ ‡ R� � • "

† • ã Ú ” ƒ � © Ù

† • ã Ú Ú O Š é uK ” � O r Ú © Û (é ' Ý�N � ! . � )´› © ­ ‡ � & E " K ” � † • ã
Œ± ^ d.histogram 5 ) ¤ µ

d.histogram rastermap

3 � p ª � ª e § ” ƒ � © ÙL y • ^ (bar)§ • Œ± w « • \ ã "

� ¬ r.stats ò ” ƒ � © ÙL y • L ‚ " T � ¬ U � Ù ¦ § S * Ð § Ï d 3 ¦ ^ cž k � w • Ï
• ¡ " ~ X § Œ± Ó ž � Î õ Ì » ‚ / ã µ

r.stats rastermap

3ù p · ‚ Œ± • B / ¦ ^ � ¬ r.report § § ´ r.s tat s � µ C " T � ¬ U 
 � p / › › ” ƒ �
© Ù ! ‰Œ� © Û � § ¿ w « • L ‚ " ~ X è / | ^ Ú / Ÿ � � Î µ

g.region rast=landuse -p

r.report -hen landuse,geology units=h

+------------------ --- --- -- --- --- --- -- --- --- --- -- --- --- --- -- --- --- --- -+

| Category Information | |

|#|description | hectares|

|------------------ --- --- -- --- --- --- -- --- --- --- -- --- --- --- -- --- --- --- -|

|1|residential | 676.00000|

| |------------------- --- -- --- --- --- -- --- --- --- -- --- --- --- -| --- --- --- -|

| |1|metamorphic. . . . . . . . . . . . . . . . . . . . . .| 23.00000|

| |3|igneous. . . . . . . . . . . . . . . . . . . . . . . .| 18.00000|

| |4|sandstone. . . . . . . . . . . . . . . . . . . . . . .| 125.00000|

| |5|limestone. . . . . . . . . . . . . . . . . . . . . . .| 70.00000|

| |6|shale. . . . . . . . . . . . . . . . . . . . . . . . .| 125.00000|

| |7|sandy shale. . . . . . . . . . . . . . . . . . . . . .| 29.00000|

| |8|claysand . . . . . . . . . . . . . . . . . . . . . . .| 14.00000|

| |9|sand . . . . . . . . . . . . . . . . . . . . . . . . .| 272.00000|

|------------------ --- --- -- --- --- --- -- --- --- --- -- --- --- --- -| --- --- --- -|

|2|commercial and services | 115.00000|

| |------------------- --- -- --- --- --- -- --- --- --- -- --- --- --- -| --- --- --- -|

| |1|metamorphic. . . . . . . . . . . . . . . . . . . . . .| 16.00000|

| |4|sandstone. . . . . . . . . . . . . . . . . . . . . . .| 19.00000|
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9.6 ? n » ‚ / ã � •{

[...]

|------------------ --- --- -- --- --- --- -- --- --- --- -- --- --- --- -| --- --- --- -|

|8|transportation and utilities | 400.00000|

| |------------------- --- -- --- --- --- -- --- --- --- -- --- --- --- -| --- --- --- -|

| |4|sandstone. . . . . . . . . . . . . . . . . . . . . . .| 34.00000|

| |5|limestone. . . . . . . . . . . . . . . . . . . . . . .| 8.00000|

| |6|shale. . . . . . . . . . . . . . . . . . . . . . . . .| 104.00000|

| |7|sandy shale. . . . . . . . . . . . . . . . . . . . . .| 26.00000|

| |8|claysand . . . . . . . . . . . . . . . . . . . . . . .| 4.00000|

| |9|sand . . . . . . . . . . . . . . . . . . . . . . . . .| 224.00000|

|------------------ --- --- -- --- --- --- -- --- --- --- -- --- --- --- -- --- --- --- -|

|TOTAL |1519.00000|

+------------------ --- --- -- --- --- --- -- --- --- --- -- --- --- --- -- --- --- --- -+

� ¬ r.univar Œ± w « ˜ � Ú O Š " § Ä u � c ‰ŒÚ » ‚ © E Ç § O Ž ” ƒ ê 8 Ú / ã á 5
� • � Š ! • ŒŠ ! ² þ Š ! ¥Š ! • � ! I O   � Ú • � X ê µ

g.region rast=elevation.10m -p

r.univar -g elevation.10m

n=2654802

min=1061.06

max=1846.74

range=785.679

mean=1348.37

stddev=175.494

variance=30798.3

coeff_var=13.0153

9.6 ? n » ‚ / ã � •{

9.6.1 ­ © a

3 é » ‚ / ã © a � ž ÿ § ¬ M ï ˜ ‡ # � á 5 L § � 5 �/ ã Ø É K • " S • � I ¦ é � § Ï
• ù • � 9 ˜ ‡ L " � � © / ã é u # � © a / ã 5 ` ´ 7 I � Ä : ã "

� ¬ r.reclass Œ± � p ª ö Š § • Œ± Ï L · - 1 N ^ " 7 I � © a I O I ‡ •; 3 ˜ ‡ © ‡
¥ § T © ‡ 3 � ¬ ‰1 ž I ‡ • ² "

( ƒ � · - Š { A T 3 •[ £ ã (g.manual r.reclass )¥ � é " ~ X § b ½ Spear�sh ¥ �� ´
I ‡ ­ © a " · ‚ Ø I ‡® k � Ê ‡ © a § 
 • I • ² G ¹ � "Ð "½ ´ "€ "µ
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9.6 ? n » ‚ / ã � •{

# CLASSIFICATION BEFORE:

r.report roads

|1|interstate

|2|primary highway, hard surface

|3|secondary highway, hard surface

|4|light-duty road, improved surface

|5|unimproved road

|*|no data

# RECLASSIFICATION:

r.reclass in=roads out=roads.rcl

Enter rule(s), "end" when done, "help" if you need it

Data range is 1 to 5

> 1 2 3 = 1 good condition

> 4 5 = 2 bad condition

> end

# CLASSIFICATION AFTER:

r.report roads.rcl

|1|good condition

|2|bad condition

|*|no data

� ¬ r.mapcalc U 
 M ï "Õ á � "/ ã µ

g.region rast=roads.rcl -p

r.mapcalc "newmap=roads.rcl"

9.6.2 ù �

3» ‚ ö Š c ? 1ù � ö Š š ~ k^ " ù � � � ˜ K • ¤ k � Y � » ‚ © Û § Ò ” � c � ˜ � ‰
ŒÚ © E Ç ˜� "

Ä � þ § • k ¶ • MASK (Œ � )� / ã â ¬ � » ‚ � ¬ @• ù � " 3 MA SK p § ” ƒ Š � D
• NoData (˜ Š )�/ • Ø ¬ ? 1 ? Û © Û ö Š § 3 O Ž ¥ ¦ ^ Ø d ƒ 	 � « • "

Œ± ^ õ « Ø Ó � •{ 5 M ï ù � " X J k Ü · �/ ã § @o • I ‡ € � ½ ­ ·¶ "

g.copy rast=Mask,MASK

g.rename rast=Mask,MASK
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9.7 » ‚ ê â � ê i z

� ¬ r.mapcalc J ø 
, ˜ « ŒU 5 " § U 
 J � ” ƒ Š § Š • ù � " (ž ë � 15)

¦ ^ Spear�sh ê â 8 � ~ f

s k è / | ^ ã landuse § ¿ …s • Ž © Û p § 3 1200’ ± þ � « • " • 
 ( ½ ù ˜ • › ^ ‡ §
y À � p § / ã elevation.10m § sU 
 ^ r.m apc alc ò § = † • ù � " ù � � M ï X e µ

g.region rast=elevation.10m -p

r.mapcalc "mask1200=if(elevat ion .1 0m > 1200.0,1,null())"

g.copy rast=mask1200,MASK

• k MASK / ã ¥ L « • 1� « • â ¬ � © Û § • ‡ MASK 3 � c / ã 8 ¥ " w « / ã 5 � y § µ

d.rast elevation.10m

d.rast -o roads

3 ? Û ˜ ‡ ‘ 8 ¥ § ù � 3 · - 1 ¥ � k �5 Œ± Ï L [Raster MASK present] 5 (@ "

‡ í Ø ù � § ¦ ^ · - g.remove " , � § � ‡ � c ‰ŒÑ ¬ � © Û µ

g.remove rast=MASK

X J M ï � ù � Ž 3 ± � 2 g ¦ ^ § • ¦ Ù Ã � § • ‡ ­ ·¶ Ò Œ± 
 "

g.rename rast=MASK,Mask

9.7 » ‚ ê â � ê i z

GRASSÏ L � ¬ r.digit § Œ± ê i z : ! ‚ Ú ¡ " Ï d § z ‡ ‡ ƒ U © � ˜ ‡ a O Š Ú I \ µ

r.digit

Please choose one of the following

A define an area

C define a circle

L define a line

Q quit (and create map)

± ù « • ª M ï ù � › © { ü § � ˆ Ø � ¤ I � ° Ý "
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10 ¥ þ ‡ ƒ � ­ �

3 GRASS 6.0 ¥ ¥ þ ‡ ƒ ? 1 
 � ¡ � ? U § • ¹ ˜ ‡ # � ¥ þ ‚ ª § § � K 
 5.4 ¥ � •
› " Ï d § 3 V ã p · ‚ ¬ 0 � N õ k � � M # Ú U C "

10.1 GRASS 6.0 � # A 5

¥ þ � A Û á 5 :

• | ± 	 Ü � “{ ü ‡ ƒ ”§ X SHAPE½ PostGIS§ Ø I ‡ J c � \ (Ï L v.external ï á ”J
[ N � ”§ • k Ö �� • )¶

• GRASS† OGR| ± � ¥ þ ‚ ª m �� \ Ú � Ñ ¶

• • 
 ~ � O Ž ž m (X µ ï á ÿ È ( � v.build § 5.4 ¥ � v.support )
 O \ � ”˜ m ¢ Ú ”"

ê â ¥ + n :

• á 5 •; 3 DBMS¥ (Ä u SQL� � • § ^u dBase! PostgreSQL! MySQLÚ ODBC)¶

• á 5 •; 3 S Ü � dBase© ‡ (%@)½ 	 Ü � DBMS¥ ¶

• ‡ ƒ Œ± † ˜ ‡ ½ õ ‡ 	 Ü ê â ¥ L ? 1 ë � ¶

• Œ± M ï 3D¥ þ (X µ TINs§ CADã )§ ¿ Œ± ^ NVIZ5 w « "

� ¬ :

• | ± SQL� Î /À J § ~ X d.vect § v.extract Ú v.s ur f.r st ¶

• Œ± 3 � Î ¥† � • # á 5 (X µ Œ± U C ^ d.what.vect † � ë � � á 5 )¶

• Ä u DGLIB (Directed Graph Library)� ¥ þ � ä © Û ;

• # � GUIê i z � ¬ v.digit ¶

• Ï L OGRŒ± Ñ Ñ • Shape�le § DGN§ TIGER§ MapInfoÚ GML2¶

• Ï L 'I N ¥ '¢ y 
 ^ r . ¡ l Ð � � ¬ + n ¶

• # � GIS+ n ì (d.m )¶

• 
 Ù G # � ¥ þ ‡ ƒ � ¦ ^ § e ¡ � Ù ! Ì ‡ X ú u GRASS 6.0 � M # – c Ù ´ A Û / G Ú
á 5 � + n "

10.2 A Û / G � + n

A Û / G � + n 3 GRASS 6.0 ¥ ” ./ U C 
 " Š • I O � ˜ § A Û / G •; • # � GRASSA
k � ¥ þ ‚ ª ("g k ‚ ª ")" Ä � � ˜ Œ± •U § Ï d y k � PostGIS§ Shape�le Ú Ù § OGR| ± �
‚ ª • U •; Ú ? n "
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10.2 A Û / G � + n

1 18 ã : GRASS 6.0 � ¥ þ ( � N X

• 
 • Ð / n ) § · ‚ ¬ 0 � Ø Ó � ! � c | ± � ¥ þ ‚ ª � ¦ ^ " · ‚ ¦ ^ 
 FRIDA‘ 8 � g
d / n ê â (ž ë � (17))"

10.2.1 ? n OGR‚ ª

du OGR| ± � ¢ y § y 3 Œ± ¦ ^ ¯ õ� ¥ þ ‚ ª " OGR| ± ‚ ª � •[ � L Œ± 3 1 8Ù
� 31• ¥ é � § • Œ3 OGR� Ì • þ é � (15)"

3 GRASS¥ Œ ± † � ¦ ^ ESRI� Shape�le " • 
 ù ˜ 8 � I ‡ ¦ ^ # � S ï �
¬ v.external § § ¬ 3 GRASSÚ OGR
 m ï á 7 ‡ � ë � " 3 d L § ¥ ¬ • š ÿ È ê â g
Ä ï á GRASSS Ü � – ÿ È & E § ù � ˜ 5 ù 
 ê â • Œ ± ? 1 � ä © Û " 5 ¿ § 3 ¦
^ v.external ž GRASSé ê â ´ • Ö� § § ¬ ' � \ � ê â Ö � ‡ ú ˜ 
 µ

# Create a SHAPE link

v.external dsn=./gdf/shapes/l aye r= fri da_ str as out=frida_stras_ext
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10.2 A Û / G � + n

# Display SHAPE

d.vect frida_stras_ext

# Query SHAPE

d.what.vect frida_stras_ext

X J ‡ •U ê â § @o OGRê â 
 7 L � \ • GRASSg k � ‚ ª µ

g.copy vect=frida_stras_ex t,f rid a_ str as_ int

v.digit frida_stras_int

‡ � ¤ ù ˜ ? Ö § s Œ± Ï L g.c op y 5 € � ® ² \ 1 �/ ã § • Œ± ^ v. in. ogr � \ ê â 8 (ž
ë � 5.2)"

Ó � / § ¤ k OGR| ± � ‚ ª Ñ U 
 3 GRASS¥ ¦ ^ …/½ � \ "

PostGIS• U 
 Ï L UMN mapserver� � • ¦ ^ § ¤ ± Ï L PostGISÚ UMN mapserver3 p é �
þ Ð « GRASS� ¤ J ã ´ é N ´ � "

10.2.2 3 DBMSƒ 	 M ïA Û / G

X J ‹ I é (X/Y)Ú á 5 • ; • DBF! CSV! MS-Excel! PostgreSQL� § @ o Œ ± ^ § ‚
3 GRASS¥ ) ¤ / ã " � ~ ¥ ¦ ^ 'mydb'ê â ¥ (•; 3 PostgreSQL)¥ � 'stations'L µ

v.in.db driver=pg database="host=loca lho st, db nam e=m ydb ,u ser =po stg re s" \

table=stations x=east y=north z=quota key=ID output=stations

X J dBaseL ¥ v k IDi ã § @o s I ‡ ^ Ù § � § S (X Openof�ce.org) M ï ˜ ‡ 4 O � IDê
Š "

10.2.3 ¦ ^ XY½ XYZ© � © ‡ M ïA Û / G

X J XY½ XYZ‹ I •; • { ü � ASCII© � 'coords.txt'§ @o Œ± ^ e ¡ � •{ M ï 2D½ 3D/
ã µ

a) 2D/ ã � ~ f µ

1664619|5103481

1664473|5095782
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10.3 á 5 � + n

1664273|5101919

1663427|5105234

1663709|5102614

# Import to GRASS:

cat coords.txt | v.in.ascii out=my2dmap

# Supplementation of missing category values for attaching

# attributes later

v.category in=my2dmap out=my2dmap_final op=add

v.category my2dmap_final op=report

b) 3D/ ã � ~ f µ

1664619|5103481|445 .1

1664473|5095782|534 .2

1664273|5101919|532 .9

1663427|5105234|454 .4

1663709|5102614|525 .7

Import to GRASS:

cat coords.txt | v.in.ascii -z out=my3dmap

# Supplementation of missing category values for attaching

# attributes later

v.category in=my3dmap out=my3dmap_final op=add

v.category my3dmap_final op=report

Œ± ^ v.db.connect 5 D á 5 Š "

10.3 á 5 � + n

GRASS 6.0 ¥ � á 5 + n � � / U C 
 " GRASS 5.4 ¥ � 'dig_cats/'( � Ø 2 • 3 " ¤ k � á
5 y 3 Ñ •; 3 ê â ¥ L ¥ § ¿ Ï L DBMI (Database Management Interface)† A Û / G ë � " y 3
Œ± ¦ ^ e ¡ � DBMI° Ä µ

• DBF(%@)

• PostgreSQLê â ¥

• MySQLê â ¥
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10.3 á 5 � + n

• Ï L ODBCë � RDBMS(X µ Oracle! MySQL! PostgreSQL� )

¥ þ / ã † á 5 L � ë � 3 GRASSS Ü ½ Â • 'dbln'© ‡ § ù ´ ˜ ‡ ASCII© ‡ § •; 3 ¥
þ / ã � © ‡Y ¥ " � / ã � \ GRASSž) ¤ ù ‡ © ‡ " X J � 5 ) ¤ 
 ˜ ‡ L § @o I ‡
^ v.db.connect ò # � ë � V \ � T © ‡ ¥ " � c � ë � Œ± ^ · - v. db. co nne ct -p vector

map 5 � y "

v.db.connect Œ± 3 ¥ þ / ã Ú á 5 L mï áë � § Ï d z ‡ L Œ± ë � � Ø Ó � ã � þ µ

v.db.connect map=vectormap table=attribute1 layer=2

v.db.connect map=vectormap table=attribute2 layer=3

v.db.connect -p vectormap

3 11.2.2¥ · ‚ ¬ Þ ˜ ‡ ~ f "

5 ¿ µ

k ˜ : › © � ­ ‡ § 3 í Ø ¥ þ / ã � ž ÿ § ¤ k 'dbln'© ‡ ¥ � á 5 L (= † / ã ƒ ë � � L )Ñ
¬ � í Ø " • 
 ; • ù « œ¹ § · ‚ Œ± • z ‡ á 5 L ‰˜ ‡ € � § , � ò € � ë � � ¥ þ / ã þ §

 Ø ´ � ©á 5 L "

db.copy from_driver=dbf from_table=origtabl e to_driver=dbf \

to_table=copytable

^ e ¡ � · - U C � c � ê â ¥ � ˜ µ

• DBF: driver=dbf database='$GISDBAS E/ $LO CAT ION _N AME /$M APS ET /db f'

• ODBC: driver=odbc database=grass60te st

• PostgreSQL: driver=pg

database='host=pgser ver .i tc. it, dbn am e=g ras s60 te st, use r=n am e'

• mySQL: driver=mysql database=grass60tes t

3 GRASS¥ db.* � ¬ � � Õ á u v.* § § • # N? U á 5 L " dbf‚ ª´ %@Š § Œ± ^ e ¡ �
· - 5 � ˜ µ

db.connect driver=dbf database='$GISDBAS E/$ LO CAT ION _NA ME /$M APS ET/ db f/'
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10.3 á 5 � + n

	 Ü ê â ¥ � ^ r /—è + n

d u á 5 ê â Œ ± • ; 3 	 Ü ê â ¥ (X PostgreSQL)¥ § ¤ ± 7 , ‡ k ^ r � + n " �
¬ db.login › › X ê â ¥ § ¿ …ò § � & E •; 3 $HOME/. gr ass log in6 ¥ "

| � + n • ´ I ‡ � " ŒU ´ e ¡ � œ¹ µ

Location -> database

Mapset -> database-scheme

UNIX-User -> database-user

UNIX-Group -> database-group

y 3 § Œ± é Ø Ó �/ ã 8 Ú « • D ƒ Ø Ó � � • " 3 GRASS¥ Œ± ¦ ^ g.acces s "

ž P 4 § Unix^ r Ú ê â ¥ ^ r 7 L Ã ó / ? 1 Ó Ú " � í Ø ˜ ‡ Unix^ r � ž ÿ § ƒ A � ê â
¥ ^ r • 7 L d + n 
 Ã ó / í Ø § ù ˜ : é ­ ‡ "

10.3.1 w «á 5

v.db.select 3 › › � ¥ J ø 
 á 5 ê â � Ä �� w " ¤ k á 5 ê â ± ½ Â � i ã © …Î w « Ñ
5 "

# Print attributes of vector-map roads

v.db.select map=roads fs="|"

cat|label

0|no data

1|interstate

2|primary highway, hard surface

3|secondary highway, hard surface

4|light-duty road, improved surface

5|unimproved road

10.3.2 V \ á 5

� ¬ v.to.db Œ± • ¥ þ é – V \ k^ � á 5 § • ) µ

• ² ( � a O Š § • ‡ § � 5 Ø • 3 (cat, means IDs)

• ‹ I é (coords)

• õ > / � ¡ È (area)
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10.3 á 5 � + n

• ¥ þ ‚ � • Ý (length)

• z ‡ a O � ‡ ƒ ê 8 (count)

• † m • › « • � a O (sides)

• � Î � ( J (query)

� ´ § 7 L 3 á 5 L ¥ V \ � 	 � i ã (é u : ‹ I I ‡ V \ ü ‡ i ã )" ù Œ± ¦ ^ Ù ¦ ^
‡ (X OpenOf�ce) 5 � ¤ § • Œ± † � 3 GRASS¥ � ¤ µ

# create additional integer-column (in dBASE format):

echo "ALTER TABLE <vectormap> ADD COLUMN <column> integer" | db.execute

# Add vector length:

v.to.db map=<vectormap> option=length units=meters col1=<column>

# Query for verification:

echo "SELECT * FROM <vectormap>" | db.select

10.3.3 ö Š á 5

GRASS• U 
 ö Š ¥ þ � á 5 " Ï L SQL· - 'UPDATE'§ Š â Ø Ó � � Î ^ ‡ § · ‚ Œ± • #
ƒ A � á 5 µ

# update column area larger than 200:

echo "UPDATE <table> SET attribute1 = 2 WHERE area > 200"| db.execute

X J á 5 •; 3 PostgreSQL¥ § @o Œ± Ï L · - 1 ó ä ps ql (5 g postgres)¦ ^ • õ� SQL·
- "

· ‚ • Œ± Ä u O Ž � ( J 5 • # P ¹ " þ ¡ � ~ f Œ± Š X e ? U µ

# update column area larger than 200

# based on calculations:

echo "UPDATE <table> SET area = (area*1000) WHERE \

area > 200"| psql -d <PG-database>

· ‚ • Œ± � p ª / ö Š á 5 " ^ � ¬ d.what.vect ‹ m ¿ � Î ¥ þ © ‡ " á 5 ò w « 3 Õ á �
� Ñ I • ¥ § 3ù p · ‚ Œ± ^ à I À J ¿? 6 á 5 "

QGIS(19)¥ # � O � GRASS� ‡ J ø 
, ˜ « ? 6 GRASS¥ þ © ‡ � •{ " T ^ ‡ � { ‡ £
ã 3 1 18Ù ¥ "
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11 ¥ þ ê â ? n

GRASS 5.4 Ú GRASS 6.0 � ¥ þ ê â � Ø Ó © ‡ ( � ® 3 2.3¥ � ã 5p L ² " � du ( � � Ø
Ó § ¤ ± # ! Î ¥ þ ê â Œ± 3 ƒ Ó � « • // ã 8 ¥ ˜ å M ï Ú+ n " d 	 § ê â l GRASS 5.4 =
† � GRASS 6.0 ž © ‡ ¶ ¡ � ± ØC " � ¬ v.conve rt ò GRASS 5.4 � P � ¥ þ ê â = † • # � ¥
þ ‚ ª µ

v.convert in=grass5old_vector out=grass60_vector

g.region -p vect=grass60_vector

v.info grass60_vector

v.db.connect -p grass60_vector

d.vect grass60_vector

X J I ‡ § • Œ± Ï L ASCII½ Shape�le ‚ ª (í • � ö )ò GRASS 6.0 � ¥ þ ê â = † • Î � ¥
þ ‚ ª " 5 ¿ § GRASS 5.4 � Î � ¥ þ ‚ ª • U 
 •; ˜ ‡ á 5 Ú ˜ ‡ I \ " 3 ¦ ^ v.in.shape �
ž ÿ § GRASS 5.4 U 
 ^ ë ê -d w «á 5 i ã µ

# EXPORTING VECTOR MAP FROM GRASS AS SHAPE

v.out.ogr in=grassnew_vector dsn=. layer=vector_areas type=area

# IMPORTING SHAPE INTO GRASS 5.0/5.4

v.in.shape -d in=vector_areas.sh p

Attribute layers available in vector_areas.shp:

1: ShapeID [int4:4]

2: TypID [int4:2]

3: Name [text:50]

4: TypName [text:50]

v.in.shape in=vector_areas.sh p out=vector attr=TypID label=TypName

...

11.1 � ä © Û

Ï ~ § � ä © Û Ä u ¥ þ � ÿ È ' X " du GRASS´ ÿ È . GIS(ù d DGLib(Directed Graph
Library)J ø )§ ¤ ± k õ « � ä © Û � ¬ µ

• • á ´ » © Û (d.path Ú v.net.path )

• f � ä (Subnets)© Û (v.net.alloc )
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11.1 � ä © Û

• • � Steinerä (v.net.steiner )

• À 1 û ¯ K (v.net.salesman )

• ¤ � © Û (v.net.iso )

Š • ˜ ‡ ~ f § š � O Y ³ • Z   ˜ � À J ò 3 1 12Ù ¥ ` ² "

11.1.1 • á ´ » © Û

ü : m � • á ´ » Œ± ^ ü « Ø Ó � • ª 5 ( ½ " %@œ¹ e § ¥ þ � • Ý ^ Š ¤ � 
 " Ù § �
á 5 § ” � ´ � • „ ½ � ´ � G ¹ § • U 
 ^ 5 O Ž ´ » " ¤ � & E Œ± D‰ ¥ þ � ü ‡ • • " ! :
� á 5 (X � ´ � � • � ù É � ž m )• Œ± • Ä "

d.path

d.path † � O Ž GRASSi À ì þ ü : m � • á å l " 3 d L § ¥ § Ï L à I › › � ¬ § ¿ …3
¶ 4 þ † � w « ( J "

T � ¬ • · ^u ü : (å : Ú ª : )� œ¹ § X J Ž ¦ ^ • õ�: ½ ö Ž � • ) ¤ �/ ã § @o Ò
7 L ¦ ^ � ¬ v.net.path "

v.net.path

v.net.path † d.path ƒ q § � I ‡ • õ� ë ê " , ˜ ‡ Ø Ó ´ § § ¬ ) ¤ ˜ ‡ # � • ¹ ( J �
¥ þ / ã " Ï d § T � ¬ # N ^ r ò ) ¤ � ´ » ü Õ � • 3 ¥ þ ê â 8 ¥ "

T � ¬ � ˜ ‡ A^ ´ Ä u ´ � O Ž • á ´ » " FRIDA(17)� Osnabrueckê â Œ± Š • « ~ ê â "
e ¡ � · - Œ± é �: 40Ú : 71m � • á ´ » "

echo "1 40 71" | v.net.path mygraph out=mypath

• 
 ¦ ^ 1 ¨ • • § 3 O Ž ¥ Œ± \ \ ”forward”Ú ”backwards”i ã "

Ñ Ñ / ã mypath � M ï § § • ¹ 
 ‰½: m � • á ´ » "

11.1.2 f � ä © Û

� ¬ v.net.alloc U 
 3 ‰½� � ä ¥ O Ž Ñ f � ä " ~ X § § U 
 ^ 5 O Ž ˜ ‡ ¢ ½ ¥ A ‡ ´
	 Û � Ñ Ö ‰Œ§ , � Œ± | ^ ù 
& E ¦ ¦ ‚ ÷ v A Ï � œ¹ " ù ˜ A^ ò 3 1 12Ù ¥ •[ / `
² "
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11.2 ê â � ƒ � ! U ˜ ÚÜ ¿

11.1.3 • � Steiner ä

• � Steinerä (Minimum Steiner Tree)£ ã 
 � ä ! :� • ` ë � " e ¡ � ~ f Œ± • Ï · ‚ n
) µ

b ½ ˜ ‡ ¢ ½ © Ù X A ‡ š � § ¦ ‚ I ‡ # � � ä 5 J ø > À š � Ñ Ö " 8 I Ò ´ ‡ ÷ X ú ´ ¦
ŒU Ð / Á � 7 I � + ‚ § ¦ � ¤ I + ‚ • � ¿ …¤ k � š � ë ¤ # � � ä " � ¬ v.ne t.s tei ne r Œ
± � ¤ T ? Ö "

11.1.4 À 1 û ¯ K

À 1 û ¯ K (Travelling-Salesman-Problem)´ ‡ ( ½ Ø Ó : m � • ` ´ » " ~ X § ˜ ‡ ¢ ½ ¥ ©
Ù X A ‡ š � § ˜ ‡ š† ú i � “ L ì ‡ – ¯ ù 
 š � " � ¬ v.net.salesman U 
 • À 1 ö O Ž Ñ
• ` ´ » – ŒU ´´ å l • á § • ŒU ´ž m • � "

v.net.salesman in=hospital_net out=pharmarepresenta tiv e ccats=40-215

11.1.5 ¤ � © Û

� ¬ v.net.iso Œ± 3 ¥ þ � ä þ ? 1 ¤ � © Û " ù ¿ › X � å l � O Ž § • Œ± w Š ˜ ‡ : ±
Œ� Ó %å l � O Ž " Ï d § Œ± Ä u ¥ þ • Ý ½ Ù § á 5 O Ž "$ 1 • Ý "(X ü Y + ‚X Ú )"

11.2 ê â � ƒ � ! U ˜ ÚÜ ¿

3 GRASS¥ Œ± Ï L v.overlay ? 1 ¥ þ ê â � ƒ � ! U ˜ ½ Ü ¿ "

· ‚ ò ^ ˜ ‡ { ü � ~ f 5 ` ² ù 
 Ú ½ § ¦ ^ � I � VMAP0ê â " T ê â 8 • ¹ 
 � I � �
« . ‚ ! S º Ê � ! � ´ ! c ´ ± 9 p § ê â § GDF Hannover bR ® ò § ‚ ­ # Ý K ¿ …O � Ð

 " ê â Œ± l e ¡ � Ñ � Õ : e 1 µ
http://www.gdf- hanno ve r.d e/d own lo ad

Ä k § I ‡ � \ 7 I � shape�le ê â " GRASS¬ ^ shape�le g ‘ � Ý K & E • § g Ä M ï ˜ ‡
# � « • "

# create location from within a GRASS session:

v.in.ogr pol_borders.shp out=pol_borders location=germany

exit
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11.2 ê â � ƒ � ! U ˜ ÚÜ ¿

# Re-start with the newly created location:

grass60 /home/user/grassda ta/ ger ma ny/ PER MAN EN T

v.in.ogr -e dsn=./inlandwaterway s .shp out=inlandwaterwa ys

v.in.ogr -e dsn=./roads.shp out=roads

v.in.ogr -e dsn=./railways.shp out=railways

v.in.ogr -e dsn=./heightpoints.s hp out=heightpoints

11.2.1 ê â � Ü ¿

• k ò õ > / / ã � Š Ñ \ / ã (ë ê ainput )ž â U 
 ? 1 ê â � Ü ¿ " Š • ~ f § · ‚ ò � «
. ‚ † S º Ê � Ü ¿ 3 ˜ å µ

v.overlay ainput=pol_borders binput=inlandwaterw ays \

output=lakeinborde rs operator=or

3 › › ( J / ã � á 5 L ž § ü ‡ Ñ \ / ã � a O Š Ñ� ± � 3 " GRASS¬ M ï ˜ ‡ é Ü L §
z ‡ i ãÑ ¬ k ˜ ‡ ƒ A � c M (a_ ½ b_ )5 L ² 
 ê â 8 "

11.2.2 ê â � ƒ �

� ü Ì ¥ þ / ã ƒ � ž § • ª �/ ã • � 3 ü Ì Ñ \ / ã ¥ � k � « • § Ù § � « • � Ü ¿ ï µ

v.overlay ainput=pol_borders binput=inlandwaterw ays \

output=borderswher ela ke s operator=and

� ~ ¥ § • � �/ ã • w « S º Ê � ¤ 3 � « • "

11.2.3 ê â � à ƒ

ê â � à ƒ † ê â � Ü ¿ ƒ ‡ § • ª �/ ã w « 
 ainput ¥ v k � binput CX � ‡ ƒ µ

v.overlay ainput=pol_borders binput=inlandwaterw ays \

output=borderswher eno la kes operator=not
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11.3 ê â � J �

11.2.4 ê â �U ˜

3 U ˜ � L § ¥ § • ‡ ainput Ø� binput CX § @o ainput ½ binput � ‡ ƒ Ñ ¬ � 3 " e ¡ �
~ f L ² § • ‡ inlandwaterw ay s Ø� pol _bo rde rs CX § @o i nla nd wat erw ays Ú po l_b ord er s �
‡ ƒ Ñ ¬ Ñ y 3 ( J ã þ "

v.overlay ainput=inlandwaterw ays binput=pol_borders \

output=bordersover lak es operator=xor

11.3 ê â � J �

� ¬ v.extract U 
 l / ã ¥ J � A Û / G Ú á 5 § ¿ r § ‚ •; • # �/ ã " 3 � e 5 � ~ f
¥ § e i Ž Ü é • ² � � « . • ò l pol_borders ¥ J � Ñ 5 "

v.extract in=pol_borders out=pol_borders_nd s type=area new=-1 \

where="nam='NIEDER SAC HS EN' "

11.4 ê â � À J

/ ã roads • ¹ 
 � ‡ � I • • ­ ‡ �� ´ § b ½ e i Ž Ü é • ² �� ´ ´ ó § ¥ a , � � Ü
© " • 
 ò § ‚ J � Ñ 5 § I ‡ Ä u e i Ž Ü é • ² � � « . ‚ (/ ã pol _b ord ers _nd s )ò ù 
 � ´
l / ã roads ¥ À J Ñ 5 " • d · ‚ ‡ ¦ ^ � ¬ v.select µ

v.select ain=roads bin=pol_borders_nds out=nds_roads

11.5 ÿ È � + n

‡ M ï ! © Û ! ? E ¥ þ � ÿ È & E § Œ± ¦ ^ v.build Ú v.clea n "

v.build

� ¬ v.build ´ GRASS 5.4 ¥ v.support � � U ‡ � " § Œ± ­ | ÿ È & E § Ï ~ ¬ g Ä/ �
¤ " d 	 § § „ k DUMPõ U § U 
 ò ÿ È ½ '˜ m ¢ Ú '& E D � I O Ñ Ñ þ "

v.clean

� ¬ v.clean # N ^ r U C ½ ? E ¥ þ � ÿ È " y 3 k 12¥ ÿ È ö Š § e ¡ { ‡ / 0 � ˜ e "
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11.6 GRASS¥ � ê i z

break : 3 ‚ � � : ? ò ‚ ‹ ä § ¿ ± ! : O “ � : "

rmdupl : í Ø ­ E � ‚ " ž �% ? n á 5 "

rmdangle : í Ø ] ! > " ž • Ä N • Š "

chdangle : U C ] ! > � ê â a . § d > . (boundary)U • ‚ (line)" ž • Ä N • Š "

rmbridge : í Ø ¡ † � ½ � ƒ m � § ÿ È þ š{ � ë � "

chbridge : U C ¡ † � ½ � ƒ m � ë � � ê â a . § d > . U • ‚ "

snap : • â N • Š § ò ‚ ë � å 5 "

rmdac : í Ø õ > / ¥­ E � Ÿ %"

bpol : 'ÿ È ˜ n '§ ^u Ø ‘ ÿ È & E � ê â (X Shape�le) " M ï ˜ ‡ # � ÿ È § k ˜ ß �º:� ‚
� ' X "

prune : • â ‚ Ú > . � N • Š í Ø º: § Ø U C ½ » € � k � ÿ È ' X "

rmarea : • â N • Š í Ø � « • § ¿ ò § ‚ 8 \ � C � • Œ� ¡ ¥ "

rmsa : ž Ø ‚ Ú ! : m � � � Ý "

11.6 GRASS¥ � ê i z

3 ­ # � O ¥ þ ‡ ƒ � L § ¥ § ê i z � ¬ v.digit • � ­ � 
 " T � ¬ ¢ y • ü Õ� ã / è
ü § Œõ ê ­ ‡ � õ U Ñ ± U Ü 8 ¤ Ù ¥ "

1 20 ã : � ¬ v.digit � GUI

3 0 � { á� ~ f § ` ² # � ê i z � ¬ � ^ { ƒ c § · ‚ k { ‡ 0 � ˜ e ¤ k ­ ‡ � õ U Ú §
‚ � á 5 § é ì X ã 20(l †  m )"

ê i z # �: µ ^ 5 ê i z ˜ ‡ # � ¥ þ : " Tõ U � À ‘ ´ ã � � © � Ú :� a O Š " � ~ ¥ k
e � � ŒU 5 µ 'no category' ! 'manual entry' Ú 'next not used' " X J ê â ¥ ¥ k Ü ·
� á 5 L § @o 3 ‡ ƒ ê i z � ± � § ¬ g Ä ‹ m („ ã 23)" ù 
À ‘ • Ó � · ^u e ¡ � ê
i z # � ‚ ! ê i z # � > . Ú ê i z # � Ÿ %"
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11.6 GRASS¥ � ê i z

ê i z # � ‚ µ ^ 5 ê i z ˜ ‡ # � ¥ þ ‚ "

ê i z # � > . µ ^ 5 ê i z ˜ ‡ # � µ 4 � > . (¥ þ ‚ )" X J ê â ¥ ¥ k Ü · � á 5 L § @o 3
‡ ƒ ê i z � ± � § ¬ g Ä ‹ m " ˜ ‡ ¡ ê i z ± � § © � � T ¡ � á 5 Ø † > . ƒ ' § 
 †
Ÿ %ƒ ' " Ï d § ¬ 3 # � ¡ ¥ � \ Ÿ %(ž ë � ê i z # � Ÿ %)" ¤ ± § 3 ê i z # � > . ¿
…Ž � ¤ ¡ ž § I ‡ ò a O � � ª� ˜ • 'no category' "

ê i z # � Ÿ %µ ^ 5 3 # � ¡ ¥ ê i z ˜ ‡ # � Ÿ %" X J ê â ¥ ¥ k Ü · � á 5 L § @o 3 ‡
ƒ ê i z � ± � § ¬ g Ä ‹ m " á 5 Ï L Ÿ %† ¡ ƒ ' "

£ Äº: µ # N ^ r £ Äº: " á 5 Ã { ' é �º: þ § Ó ž 5 ¿ º: (vertex)Ø ´ ! : (node)" ¥
þ : Ú Ÿ %Ø ´ º: § Ø U ^ Tõ U ? U " ù Ó � · ^u V \ º: Ú í Ø º: "

V \ º: µ # N ^ r V \ º: "

í Ø º: µ # N ^ r í Ø º: "

© • ‚ µ Œ± 3 ‚ � ? Û   ˜ ò Ù ‹ ä " ù p ¬ � \ ˜ ‡ # � ! : ^ 5ë � ü ^ ‚ § Ó ž ¬ ' é �
	 � á 5 "

£ Ä: ! ‚ ! > . ½ Ÿ %µ # N ^ r £ Ä ¥ þ : ! ¥ þ ‚ Ú Ÿ %" X J ˜ ‡ ¡ � N õ ! :ä m § @
o � ‡ ¡ Ã { £ Ä § • U £ Ä ƒ A � > . "

í Ø : ! ‚ ! > . ½ Ÿ %µ # N ^ r í Ø ¥ þ : ! ¥ þ ‚ Ú Ÿ %" X J ˜ ‡ ¡ � N õ ! :ä m § @
o � ‡ ¡ Ã { í Ø § • U í Ø ƒ A � > . "

‘ ¿ ˜ Œµ ^ L à I 3 / ã þ . µ 5 ˜ Œ/ ã " ƒ A / § à I …© � � U C ¬ Ó ž 3 è ü ¥ w « Ñ
5 " à I …� © � † � ¬ d.zoom � ˜ —"

  � µ ± ý ½ Â � O þ g Ä   � / ã "

û i µ # N ^ r 3 / ã þ û i " £ Ä� O þ ´ S Ü ½ Â � § Ã { U C " 8 c § û i � ¬ Ú ê i z �
¬ ƒ m � ' é • , v k § '“ ™^ 'õ U • v k "

  ˜ � %@‰Œµ ò ‘ 8 � ‰Œ� ˜ • %@� ‰Œ(g.region -d )§ ¿ ­ # w « / ã "

  ˜ � , ˜ ‰Œµ ò ‘ 8 � ‰Œ� ˜ • ± c � • L � ‰Œ" ^ · - g.region Ú ë ê save= Œ± � •
˜ ‡ ‰Œ"

­ ± µ í Ø i À ì ¥ � S N ¿ ­ ± " ù ‡õ U ´ 7 I � § ~ X § 3 U C� µ / ã � ž ÿ "

w « a O µ Ï L à I À J § 5 w « Ú U C a O Š ± 9 ü ‡ ‡ ƒ (: ! ‚ ! > . Ú Ÿ %)� ã � © � "

w «á 5 µ Ï L à I À J § 5 w « Ú U C ü ‡ ‡ ƒ (: ! ‚ ! > . Ú Ÿ %)� á 5 Š " ã � © � ! a O
Š Ú' …i ã • ¬ Š • � 	 & E 5 w « " 3 � • á 5 � ž ÿ Œ± À J ƒ A � '? è '§ � c Œ^ �
k utf-8 ! ascii ! iso8859-1 Ú koi 8- r "

� ˜ µ # N ^ r • ê i z L § ½ Â Ø Ó � Ä � � ˜ § • ) U C i À ì þ w « � Î Ò ô
Ú (symbology )§ � ˜ 'Ó P N • '( settings )§ ^ r U 
 M ï á 5 L (Table )§ ( ½ ê i z /
ã (background )§ § U ? n õ Ì ¥ þ ½ » ‚‚ ª �/ ã "
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11.6 GRASS¥ � ê i z

ò Ñ µ ê i z � ¤ � § : ò Ñ U Ü ò Ñ � ¬ v.digit " ¤ k � ? 6 Ñ ¬ � • 3 / ã ¥ § ¿ …¬ g Ä ­
� ÿ È & E "

ê i z � « ~

Š • ~ f § · ‚ Ø ‹ Ž ê i z L õ � Spear�sh / « � / / & E § Ä u TK 1:24000�
/ ã („ ã 21)" / / ã (Š • GRASS� « ~ ê â 8 )® ² d South Dakota Geological Survey
(SDGS)² ( / ! ± � Æ • 8 � ‘ GRASS˜ å u Ù 
 " § ‚ Œ ± 3 e ¡ � Õ : e 1
� http://grass.itc.it /do wn loa d/d ata .p hp "

ò TK24� \ Spear�sh ê â 8

# Download Spearfish demonstration location and TK24

wget http://grass.itc.i t/s amp led at a/s pea rfi sh _gr ass 57d at a.t ar. gz

wget http://grass.itc.i t/s amp led at a/s pea rfi sh _to pos hee t. tar .gz

# Unpack Spearfish location in grassdata and start GRASS

tar xvzf spearfish_grass57dat a.t ar .gz /home/user/grassda ta/

grass60 /home/user/grassda ta/ spe ar fis h57 /PE RM ANE NT

# Importing TK24 (GeoTiff) into the location

tar xvzf spearfish_toposheet. tar .g z

r.in.gdal -e in=spearfish_topo24 .t if out=tk24

# Visual control

g.region rast=tk24 -ap

d.mon x0 d.rast tk24

Ñ u Ô ö � 8 � § · ‚ b ½ Spear�sh À Ü � 'Lookout Peak'± Œ� > s « • ê i z « • " • 
 æ
8 �: ! ‚ Ú ¡ ê â § · ‚ ò POI(point of interest) 'Lookout Peak'! p § & E Ú Ü � ê i z • n ‡ ;
Kã („ ã 21)"
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11.6 GRASS¥ � ê i z

1 21 ã : Spear�sh �/ / ã § • ) è / | ^ & E

ò # M ï � ¥ þ ê â • \ ü Õ � ! ^ r • ½ � / ã 8 ¥ " s I ‡ ò Ñ GRASS(• 
 ò
Ñ PERMANENT)§ ¿ ±˜ ‡ # �/ ã 8 ­ # é Ä µ

# Exit GRASS

exit

# Start GRASS again and create a new mapset

grass60 (indicate the new name of the mapset in GUI or in the console)

[STRG][ESC]

À : 'Lookout Peak'

• 
 ê i z POI 'Lookout Peak'§ · ‚ I ‡ é Ä � ¬ v.digit § ¿ ^ ë ê - n M ï ˜ ‡ # � /
ã lookout " ò � \ �/ / ã tk24 ± . ã \ 1 µ

# Start digitizing module and create new blank map
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11.6 GRASS¥ � ê i z

d.mon x0

g.region rast=tk24

v.digit -n map=lookout bgcmd="d.rast tk24"

v.digit („ ã 20)� GUIg Ä é Ä § ¿ …TK24Š • . ã \ 1 � GRASSi À ì x 0 ¥ " y 3 M ï ˜
‡ # � á 5 L § • ¹ ˜ ‡ � 	 � i ã Name § ¦ ^ settings -> Table U Ü („ ã 22)"

1 22 ã : ê i z L § ¥ M ï ˜ ‡ á 5 L

, � § ˜ Œ� Spear�sh �À Ü § 3 'Lookout Peak'�   ˜ ê i z ˜ ‡ : („ ã 21)" ‡ � ¤ ù ˜ L
§ § k : Â U Ü digitize new point § 3 / ã þ é � Ü · �   ˜ § , � ± à I † …: Â ù ‡   ˜ "

ù ž ˜ ‡ ã / I • ¬ g Ä ‹ m § 3ù p s Œ± • : Ñ \ á 5 Š " � ö S ¥ a O Š • À :� ¶ ¡ "
3 I • ¥ : Â à I § 3 i ã Name ¥ Ñ \ 'Lookout Peak'§ , � : Â U Ü submit ò # P ¹ V \ � á 5 L
¥ " žE Record successfully updated Œ± (@ V \ ® ¤ õ "

y 3 § : Â Exit U Ü ' 4 v.digit � ¬ " ù � § # M ï �/ ã lookout ¬ g Ä � • § ÿ È • ¬ ï
á µ

Building topology ...

1 primitives registered

0 areas built 0%

0 isles built

Topology was built.

Number of nodes : 1

Number of primitives: 1

Number of points : 1

Number of lines : 0

Number of boundaries: 0

Number of centroids : 0

Number of areas : 0

Number of isles : 0
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11.6 GRASS¥ � ê i z

ê i z � p ‚

� e 5 � ö S ´ê i z POI± Œ� 100’ p § � � p ‚ " Ú c ¡ � ö S ˜ � § I ‡ ­ # é
Ä v.digit ¿ ^ ë ê -n g Ä M ï ˜ ‡ # / ã contour _l ine s " ­ ‡ �/ / ã tk2 4 ± . ã \ 1 µ

# Start the digitizing module and create new blank map

d.mon x0

g.region rast=tk24

v.digit -n map=contour_lines bgcmd="d.rast tk24"

v.digit („ ã 20)� GUIg Ä é Ä § ¿ …TK24Š • . ã \ 1 � GRASSi À ì x 0 ¥ " y 3 M ï ˜
‡ # � á 5 L § • ¹ ˜ ‡ � 	 � i ã height § ¦ ^ settings -> Table U Ü („ ã 22)"

e ˜ Ú 2 g ˜ Œ� Spear�sh �À Ü („ ã 21)§ : Â digitize new line m ©ê i z ‚ " � X 3 i
À ì þ À J ˜ ^ Ì ‡ � ‚ § ± à I † …3 i À ì þ ê i z " à I U Ü � © � Œ± 3 GUI¥ é � " ù p
• Œ± ( ½ ã � Ú a O Š � © � "

1 23 ã : ê i z L § ¥ � á 5 Ñ \
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11.6 GRASS¥ � ê i z

‚ � ê i z ˜ � ¤ § Ò ¬ ‹ m ˜ ‡ ã / I • § ù p s Œ± Ñ \ á 5 Š („ ã 23)" � ö S ¥ a O Š
• ‚ � p § Š " : Â I • § 3 i ã height ¥ Ñ \ p § (X 4200)§ , � : Â U Ü submit ò # P ¹ V \
� á 5 L ¥ " žE Record successfully updated Œ± (@ V \ ® ¤ õ "

˜ � ê i z � ¤ § Ò ¦ ^ Exit U Ü ò Ñ v.digit " ù � § / ã contour_lin es ¬ g Ä � • § ÿ È
• ¬ ï á µ

Building topology ...

825 primitives registered

0 areas built

0 isles built

Topology was built.

Number of nodes : 203

Number of primitives: 249

Number of points : 0

Number of lines : 249

Number of boundaries: 0

Number of centroids : 0

Number of areas : 0

Number of isles : 0

Spear�sh À Ü � � «

• � ê i z � « " Ú c ¡ ˜� § é Ä v.digit § ¿ ± ë ê -n M ï ˜ ‡ # / ã fo res t " ­ ‡ �/ /
ã tk24 ± . ã \ 1 µ

# Start the digitizing module and create new blank map

g.region rast=tk24

d.mon x0

v.digit -n map=forest bgcmd="d.rast tk24"

v.digit („ ã 20)� GUIg Ä é Ä § ¿ …TK24Š • . ã \ 1 � GRASSi À ì x 0 ¥ " M ï ˜ ‡ #
� á 5 L § • ¹ ˜ ‡ � 	 � i ã Name § ¦ ^ settings -> Table U Ü („ ã 22)"

, � ˜ Œ� Spear�sh �À Ü / « („ ã 21)§ : Â U Ü digitize new boundary m © � « � ê i
z § ¿ 3 i À ì þ À J ˜ ‡ Ð © « • " à I U Ü � © � Œ± 3 GUI¥ é � " ù p • Œ± ( ½ ã � Ú a
O Š � © � " ê i z � « ž § ò � ª l 'Nex t not used' U • 'no category' " � Ï ´ ¡ � á 5 Ø †
> . ƒ ' § 
 † Ÿ %ƒ ' "

� ( � � ˜ Ó P N • é ­ ‡ § ù � ‚ Ò U 
 · �/ Ó P � ˜ å " %@� Ó P N • ´ 10‡ ¶ 4 ”
ƒ § � s • Œ± ^ U Ü settings -> settings U • s I ‡ � Š („ ã 24)"
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11.6 GRASS¥ � ê i z

1 24 ã : ê i z L § ¥ � ˜ Ó P N •

ê i z � ˜ ‡ > . § Ò ¬ • ù ‡ ¡ J ø ˜ ‡ Ÿ % § ù � á 5 Ò U 
 † ¡ ƒ ' é " • 
 ù ‡ 8
� § : Â U Ü digitize new centroid § ò � ª d 'no category' U • 'Next not used' § ¿ …3 #
M ï � ¡ ¥ Ï é Ü · �: 5 ˜ ˜Ÿ %" X J ^ à I † …� ˜ 
 Ÿ %§ @o ˜ ‡ ã / I • Ò ¬ ‹ m §
ù p Œ± • � ˜ �: Ñ \ á 5 („ ã 23)" � ö S ¥ a O Š • ‚ � è / | ^ a . " : Â I • § 3 i
ã Name ¥ Ñ \ è / | ^ a . fo res t § , � : Â U Ü s ubm it ò # P ¹ V \ � á 5 L ¥ " žE Re cor d

successfully updated Œ± (@ V \ ® ¤ õ "

˜ � ê i z � ¤ § Ò ¦ ^ Exit U Ü ò Ñ v.digit " ù � § / ã forest ¬ g Ä � • § ÿ È • ¬ ï
á µ

Building topology ...

478 primitives registered

46 areas built

isles built

Topology was built.

Number of nodes : 357

Number of primitives: 478

Number of points : 0

Number of lines : 0

Number of boundaries: 367

Number of centroids : 46

Number of areas : 46

Number of isles : 0
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12 A^ Þ ~ µ Ä u ¥ þ � « • • ` z ¯ K

� Ù ò 0 � ˜ ‡ { á� ! ä k “ L 5 � ö S § � 9 � ä © Û � ¬ v.net.alloc "

l ý ½�: (š � )Ñ u § ( ½ ù � � « • µ 3 ; : œ¹ e ˆ : Í è U 
 ± • ¯ � „ Ý� ˆ " Ï
d § Ä k ‡ • ˆ ¥ þ Ú ! : (� ´ Ú � � • )© � Ø Ó � ! � 9 • • � K • Ï f („ Ý ! � ´ G ¹ ! ü 1
� ...)" T A^ É › u ˜ ‡ Ï 1 å l � © Û "

12.1 � \ « ~ ê â

Ú c ¡ � ˜ 
 ~ f ˜� § · ‚ ¦ ^ FRIDA‘ 8 � ê â µ http://frida.intevation.org/ § • ¹

 Osnabrueck(� I )½ � ¥ þ ê â " Ø 
 y k � ´ � § „ k Y X Ú ú 	 § ± 9 ˜ 
 ­ ‡ /: (š � !
Æ� � )� & E " ê â ‚ ª • ESRI� Shape�le "

3 ò ê â � \ # � FRIDA« • ž § GRASS¬ g Ä M ï ˜ ‡ 7 I � p d -Ž ½ ‚ « • (ž ë � 5.2)"

ê â �� \ d � ¬ v.in.ogr 5 � ¤ µ

# STARTING ONE grass SESSION (e.g. Spearfish dataset):

grass60 ~/grassdata/spearf ish 60/ us er1 /

# IMPORTING ROADNET INCLUDING CREATION OF THE NEW LOCATION:

v.in.ogr dsn=frida-1.0.1-shp- joi ne d/s tra sse n- joi ned .sh p \

output=roads loc=frida

exit

# RESTART WITH NEW LOCATION:

grass60 ~/grassdata/frida/ PER MAN EN T

# IMPORTING SITES (hospitals, ...):

v.in.ogr dsn=frida-1.0.1-shp- joi ne d/p oi- joi ne d.s hp output=points
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12.1 � \ « ~ ê â

1 25 ã : . ã µ Osnabrueck�� ´ Ú š �

3 ^ v.in.ogr � \ � ž ÿ § ÿ È ¯ KÏ ~ ¬ � • � " X J Ñ y ” } & E § X it can be found in
the polygone datasets (FRIDA V1.0.1)§ @o ž } Á ^ v.clean 5 • � (ž ë � 11.5)"

3 m © ò ´ � ¥ � ! : © � � ˆ‡ š � ƒ c § I ‡ M ï ˜ ‡ S Ü � ã � i ã " ù � Ò Œ± Ï L ã
� © � ò Ø Ó � á 5 L ë � � Ó ˜ Ì ¥ þ / ã þ "

# Entry of a 2nd layer:

v.category points out=points_2f layer=2 op=add
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12.2 l : © ‡ ¥ J � š �

# Control:

v.category points_2f layer=1,2 op=print # -> layer 1 == layer 2

12.2 l : © ‡ ¥ J � š �

� e 5 § l . ã points_2f¥ ò Osnabrueck� š � J � Ñ 5 µ

# Extracting hospitals:

v.extract in=points_2f out=hospitals_pre type=point\

where="poiTypName= 'Kl in ik/ Hos pit al '"

v.select ainput=points_2f binput=hospitals_pr e out=hospitals

# Control:

v.info hospitals # -> one dblink

v.category hospitals layer=1,2 op=print # -> 2 layers

d.erase

d.vect roads

d.vect hospitals disp=attr attr=poiNameID bgcolor=white bcolor=black

d.vect hospitals col=red icon=basic/diamond

12.3 ò š � © � � ´ � ¥

3 ã 25¥ w « 
 O Ž • ` « • � Ð © œ¹ " 3 ò š � © � �� ´ ƒ c § I ‡ ò § ‚ 8 ¤ � ´ �
p " Ó ž • V \ 
 ˜ ‡ a O Š § 3 � ¡ � O Ž ¥ ¬ Ï L layer 2 ^ � § "

ù ˜ D Š L § d ü ‡ ö Š � ¤ " Ä k § : ê â h osp ita ls d ‚ ê â r oad s * Ð • # �/ ã roa ds_ -

hospitals § ¿ Ï L layer ë � á 5 L "

# Intersection of the data:

v.patch in=roads,hospitals out=roads_hospital s

# Control:

v.info roads_hospitals # -> dblinks = 0

d.erase

d.vect roads_hospitals
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12.3 ò š � © � � ´ � ¥

d.vect roads_hospitals type=point col=red

# Define database (if necessary)

db.connect dr=dbf database='$GISDBASE /$L OCA TI ON_ NAM E/$ MA PSE T/d bf/ '

# Display attribute columns of the maps

db.describe -c roads

ncols:7

Column 1: cat

Column 2: strShapeID

Column 3: strID

Column 4: strTypID

Column 5: strSpuren

Column 6: strEbene

Column 7: strName

# -> The 'cat' column has been added during the import via 'v.in.ogr'.

# Connect the attributes of the lines with the extended map

v.db.connect roads_hospitals dr=dbf \

data='$GISDBASE/$L OCA TI ON_ NAM E/$ MA PSE T/d bf/ ' \

table=roads layer=1 key=cat

# Connect the attributes of the points with the extended map

v.db.connect roads_hospitals dr=dbf \

data='$GISDBASE/$L OCA TI ON_ NAM E/$ MA PSE T/d bf/ ' \

table=hospitals layer=2 key=cat

# Control

v.db.connect -p roads_hospital

5 ¿ :

X J 3 d? í Ø 
 / ã roads_hospit als § @o ¤ k† ƒ ƒ ë � á 5 L Ñ ¬ � í Ø § • ) á 5
L hospitals Ú roads (ž ë � 10.3)" � ° ë � � á 5 L Œ± ; • ù ‡ º x "

� e 5 § š � Ú ´ � g Ä ë � § ¿ …� • 3 # / ã roads_hospita ls ¥ µ

# Create connecting lines between hospitals and roads:

v.distance -p from=hospitals to=roads output=roads_hospi tal s_c onn ec t\

upload=dist column=dist
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12.4 • ` Œˆ « • � © �

# Patch connecting lines with roads and hospitals:

v.patch in=roads_hospitals ,ro ads _h osp ita ls_ co nne ct out=hospitals_net_p re

# correct topology

v.clean in=hospitals_net_p re out=hospitals_net tool=break,snap

# clean up

g.remove vect=hospitals_net_p re, ho spi tal s_p re

/ ã hospitals_net y 3 • ¹ 
´ � § š � ± 9 ë � � ö � ‚ " d 	 § a O Š Ï L S Ü � layer

2 © � ‰
 š � " ù 
 a O Š ´ O Ž Œˆ 5 � å : "

12.4 • ` Œˆ « • � © �

3 Ä : ê â O � Ð � § Ò Œ± � ¤ « • � O Ž 
 " du ´ ÷ X ´ � � å l § ¤ ±‡ ¦ ŒU ¯ /�
ˆ š � "

� X c ¡ J �� @� § © � � • { ü � •{ ´ Ø • Ä � 	 � K • Ï ƒ § X „ Ý ½ 1 ¦ • • " 3 �
~ ¥ � 	 � ë ê´ Œ± Ž ��� § § ‚ Œ± ^ v.net.alloc 5 © � ‰� 	 � á 5 i ã "

v.net.alloc input=hospitals_net output=hospitals_al loc ccats=40-215

• � � f � ä ´ Ï L O Ž ´ � ��� § § • ‚ ( ½� Ï 1 ¤ � © � � š � " Ï d z ˜ ^ � ´ Ñ ©
� � ƒ A � š � § ¿ …÷ X ´ � � Ï 1 ¤ � ´ • $� " X J I ‡ § Œ± 3 ¥ þ ¥ � ˜ # � "! : "§ 5
½ Â ( ƒ � > . "
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12.4 • ` Œˆ « • � © �

1 26 ã : � š � � • � C � ´

� ~ � ( J U 
 3 ã 26¥ w � " ^ d.m ½ d.vect w « ( J "

d.vect map=hospitals_alloc color=red cats=40

d.vect map=hospitals_alloc color=green cats=41

d.vect map=hospitals_alloc color=blue cats=69

...
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12.4 • ` Œˆ « • � © �

d.vect map=hospitals_alloc color=black cats=215

o 
 ó ƒ § GRASSJ ø 
 Ô « Ø Ó � � ä � ¬ § 3 11.1¥ · ‚ Š 
 { ü � 0 � " § ‚ � ^ { ›
© ƒ q § ¤ ± ù ‡ « ~ é Ù § v.net.x � ¬ 5 ` é k “ L 5 "
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13 ê â = †

l » ‚ ê â (‚ ½ ö ¡ )M ï ¥ þ ê â ´ž ~ u ) � ¯ " ƒ ‡ � œ¹ § ¥ þ ê â • U = † • » ‚ ê
â § ~ X • 
 S � ˜ ‡ / / � .I ‡ ò � p ‚ = † • » ‚ � . " Š • · Ü . GIS§ GRASSU 
 ò ê
â l ˜ « ê â � . = † • , ˜ « "

13.1 » ‚ ê â ¥ þ z

3 GRASS¥ § » ‚ ê â U 
 g Ä = † • ¥ þ � . " = † Œ± 3 ë Y ! ‚ 5 ½ � Š ‚ ( � þ �
¤ "

Polygone

Isolines

Lines

v.digit (handcrafted)

r.contour

r.to.vect feature=area

GRASS VectordataGRASS Rasterdata

r.thin + r.to.vect feature=line

Surfaces

Lines

1 27 ã : ò » ‚ ê â = † • ¥ þ ê â � � ¬

‚ Ú � Š ‚ � ¥ þ z

GRASSJ ø 
 ü ‡ k � � � ¬ § ^ 5 ò ‚ 5 » ‚ ê â g Ä = † • ‚ 5 ½ � Š ‚ ¥ þ § § ‚
´ r.to.vect Ú r.contour "

= † • ‚ 5 ¥ þ ž ‡ ¦ ^ � ¬ r.to.vect " d ž T � ¬ | ± � A Û a . ´ ‚ ! õ > / Ú ( ½ ˜ ^
‚ � Õ : " X J » ‚ ¥ � ‚ � ° (A ‡ ” ƒ )§ @o 3 m ©¥ þ z ƒ c § I ‡ ^ � ¬ r.thi n ò » ‚ ‚[
z • ˜ ‡ ” ƒ � ° Ý µ

r.thin in=raster out=raster\_thin

r.to.vect in=raster\_thin out=raster\_vect feature=line
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13.1 » ‚ ê â ¥ þ z

1 28 ã : ² w ¥ þ z� � ê â

X J ‡ l / / � . (x,y,z)¥ M ï � p ‚ § @o Ò ‡ ^ � ¬ r.contour 5 � ¤ " � p ‚ ±˜ ½� "O
þ "(Ú • )5 O Ž Ú ¥ þ z " À J (Ü n � )O þ • 6 u · Ý Ú / ã ' ~ "

¡ � ¥ þ z

‡ ¥ þ z » ‚ ¡ § I ‡ ¦ ^ � ¬ r.to.vect Ú ë ê featu re= are a µ

r.to.vect in=raster_thin out=raster_vect feature=area

¥ þ z� ê â � ² w

Š â À ½� ” ƒ © E Ç § 3» ‚ ê â • ¥ þ ê â = † � L § ¥ § Ï ~ ¬ k ˜ ^ ¥ % ‚ " Ï
d § GRASSU 
 ±˜ ‡ ° ( � N • Š 5 ² w § § T N • Š ± � ¬ v.clean Ú ë ê pru ne 5 ( ½ "

• 6 ý � © E Ç � ¥ m ¤ J Œ± 3 ( J ã ¥ w « " Ñ y ù « œ¹ ´ Ï • = † � ¬ 3 ¥ þ z L § ¥
Ø "U ì "» ‚ ” ƒ � ¥ %5 ) ¤ ‚ § 
 ´ ± ” ƒ � > . 5 M ï ‚ "

ã 28w « 
 ¥ þ z » ‚ ‚ � � ² w œ¹ § Ñ u ü « � 8 � § · ‚ À J 
 ˜ ‡ � Œ� N • Š " ¥ þ
z� � � © / ã ± ù Ú w « § ^ � ¬ v.clean ² w� �/ ã ± 7 Ú ­ U Ù þ "

· ‚ Œ± é ˜ Ù / w � § º:� ê 8 ~ � 
 § �/ ã � ÿ È ¿ v k » € " ù � Ò U 
 k ˜ ‡ 7 I
� À ú � J § ¿ …• ~ � 
 ê â þ "

I ‡ 2 g J 2 � ´ § 3 ¥ þ z L § ¥ A Û / G Ú / ã & E Ñ ŒU U C § Ï d ‡ �% ¦ ^ T � ¬ "
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13.2 ¥ þ ê â = † • » ‚ � .

, ˜ ‡ ŒU � L § ´ õ g } Á ± é � • Z � N • Š "

Õ :� = †

3 @£¥ þ N X ( � � ž ÿ · ‚ • � § GRASS 5.4 ¥ � Õ : ‚ ª ® ² Ø E • 3 
 " Õ : y 3 ^
¥ þ ¥ 5 ? n " ® ²0 � � � ¬ r.to.vect \ ë ê featur e=p oi nt • U 
 ¥ þ z » ‚ : "

13.2 ¥ þ ê â = † • » ‚ � .

‡ ò ¥ þ ê â (¡ ! ‚ Ú : )= † • » ‚ � . § I ‡ ¦ ^ � ¬ v.to.rast " 3 d L § ¥ 7 I • ² ¥
þ © ‡ � ë ê § ù 
 ¥ þ ´ ò 3» ‚ ã ¥ Ñ y � "

Lines

Surfaces

Points

Polygone

Isolines

Lines

Points

GRASS Rasterdata

v.surf.rs
t,     

      v
.surf.idw

v.to.rast

v.to.rast

v.to.rast

v.to.rast - r.surf.contour

GRASS Vectordata

1 29 ã : ò ¥ þ ê â = † • » ‚ ê â � � ¬ (5)

Œ± ¦ ^ e ¡ � À ‘ µ

attr -> á 5 L � á 5
cat -> a O Š
val -> ý ½ Â Š
z -> Z ‹ I ( = ^u : ½ � p ‚ )

X J ‡ ò ¥ þ © ‡ á 5 L ¥ � ê â attr D‰ » ‚ © ‡ § @o 7 I • ² ˆ g � á 5 � " ��� » ‚
� ° ( Ý • 6 u J c � ˜ � © E Ç " T © E Ç Œ± ^ g.region 5 U C "

GRASSU 
 ò Õ : ê â � Š • » ‚ L ¡ "

Ø Ó � � Š •{ ò 3 14.1¥ ? Ø "
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14 ê â � � Š

Õ : ê â � ˜ ‡ • • ~ ^ � A^ ´ê â � � Š § Ï L é 5 K ½ Ø 5 K © Ù ê â � � Š / ¤ ˜ ‡ µ
4 � ê â L ¡ " 3 GIS¥ ù 
 L ¡ ~ ^ 5 ï � ½ �[ "

ê â � Š • Ê H ! • • ¶ � ~ f ´) ¤ k ° ( p § ê â � ê i / / � . (DEM)"

14.1 » ‚ � . ¥ � ê â � Š

Ï ~ § � Š « •k ü « Ø Ó � ö Š µ

• U C » ‚ ê â � © E Ç (­ æ� Resampling)§

• Ø � � ê â � W¿ (� Š )"

k ü ‡ GRASS� Š � ¬Œ ^u 1 ˜ « ö Š µ

1. • � C •{ (Nearest Neighbor Method, NN)§

2. � ^ � Š (Regularized Splines with Tension, RST)"

k ü ‡ GRASS� Š � ¬Œ ^u 1 � « ö Š µ

1. ‡ å l � ­ (Inverse Distance Weighted, IDW)§

2. � ^ � Š (Regularized Splines with Tension, RST).

14.1.1 ‡ å l � ­

ù ‡ Û Ü � Š •{ Ä u e ¡ � b � µ

X J � Š : u ® • : l � � C § @o � Š :� Š † å l • C � ® • :� Š � ƒ q " Ä k § O Ž
� Š : † ± Œ| ± : m � å l " � e 5 � Š :� O Ž Š • ± Œ| ± :� ² þ Š " � ­ ´ å l ��
ê (1/d)" å l Ï ~ ¬ • â ˆ g ý ¢ L ¡ � á 5 � ˜ - (1/d2 or 1/d3)"

• 
 �� ˜ ‡ • ` � ¡ § I ‡ é � Š � L ¡ k éÐ � 
 ) " Ñ Ñ � © ‡ ´ » ‚ / ã "

GRASS� IDW� Š � ¬

v.surf.idw ( Ñ \ © ‡ µ ¥ þ ê â )

r.surf.idw ( Ñ \ © ‡ µ » ‚ ê â )
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14.2 ¥ þ � . ¥ � ê â � Š

^u GRASS 5.4 � IDW� Š � ¬ s.surf.idw ® ² U E • v.surf. idw § Ï • 3 GRASS 6.0 ¥ Õ :
ê â • • 
 ¥ þ "

14.1.2 5 KÜ å � ^ � Š

� ^ � Š /C q •{ • · ^u Œê â ˜ x � W¿ " T L § ¥ ¬ M ï ˜ ‡ � � L ¡ § § Ï L ½ �C
® k � ê â : " Ù 8 I ´¦ L ¡ ˜ Ù / L ˆ ® k � ê â : § ¿ …W¿ ê â ˜ x " • 
 �� ˜ ‡ Ü n �
� Š ( J § I ‡ Ù G ˆ‡ � ¬ Ú ë ê " ` z � Š ë ê � • õ [ ! Œ± 3 (7)¥ é � "

Ä u ¥ þ ê â § e ¡ � � ¬Œ ± ? 1 Ü å � ^ � Š § / ¤ ˜ ‡ » ‚ � . § Ó ž • ) ƒ A � = † "

GRASS� RST� Š � ¬

v.surf.rst

v.vol.rst (G3D grid volume)

” c ¡ 14.1.1J �� @� § Õ : ê â y 3 ® Š • ¥ þ5 ? n " é u Õ : ê â § RST� Š � ¬ • ƒ
A / U E • v.surf.rst "

• õ� GRASS� Š � ¬

r.surf.area

r.surf.contour

r.surf.fractal

r.surf.gauss

r.surf.random}

14.2 ¥ þ � . ¥ � ê â � Š

: & E (X ÿ þ Š )Ï L O Ž '� Ü õ > / ' § Œ± ^ 5 L ˆ ˜ ‡ ¡ "

3 ^ ‡ å l � ­ (IDW)O Ž õ > / ƒ c § ‘ p § & E � Õ : I ‡ � ê i z " • � I ‡
^ g.region 5 ( ½ © E Ç "

v.surf.idw in=[point file] out=[output file(Thiessen)] npoints=1

d ž Œ± ¦ ^ Ø Ó � y © n � � � •{ " • õ & E ž � � Ã þ (g.manual v.surf.idw )"
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15 r.mapcalc �/ ã “ ê õ U

� ¬ r.mapcalc Ï L Ž â $ Ž 5 ö Š ! © Û Ú ) ¤ » ‚ / ã " § Œ± � p ª / é Ä § • Œ±
† � 3 · - 1 ¥ ¦ ^ " ® k � » ‚ / ã ! ~ þ (� . ½ 2 : Š )Ú ‡ ƒ Ñ U ¦ ^ " 3 GRASS¥ § “no
values”Ú '0'Š ´ Ø Ó � § X e ¤ ã µ

NULL = no data

Zero = 0-data (X § �¼ Ý ¥ � X : )

¦ ^ r.mapcalc � ý � • £� 9 K ” ‚ ª ! / ãÝ K Ú � ( � ˜ ‘ 8 « • � ‰Œ" 3 ¦ ^ ƒ c ï
Æs k ww • Ï § Ï • ù ‡ � ¬ š ~ r Œ"

15.1 r.mapcalc � $ Ž Î

1 12 L : r.mapcalc ¥ � $ Ž Î

$ Ž Î ¿Â a . ` k ?

^ • ê Ž â $ Ž 5
% ' Ç (� $ Ž ) Ž â $ Ž 4
/ Ø Ž â $ Ž 4
* ¦ Ž â $ Ž 4
+ \ Ž â $ Ž 3
- ~ Ž â $ Ž 3
== � u Ü 6 $ Ž 2
!= Ø � u Ü 6 $ Ž 2
> Œu Ü 6 $ Ž 2
>= Œu � u Ü 6 $ Ž 2
< � u Ü 6 $ Ž 2
<= � u � u Ü 6 $ Ž 2
&& … Ü 6 $ Ž 1
|| ½ Ü 6 $ Ž 1
# ý © …Î Ž â $ Ž -
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15.2 r.mapcalc� ¼ ê

15.2 r.mapcalc � ¼ ê

1 13 L : r.mapcalc ¥ � ¼ ê

¼ ê ¿Â a .

abs(x) ˆ £ x� ý é Š *a

atan(x) x� ‡ � ƒ Š (( J ü  • Ý ) Fb

atan(x,y) y/x� ‡ � ƒ Š (( J ü  • Ý ) F
cos(x) x� { u (x� ü  • Ý ) F
double(x) ò x= † • V ° Ý 2 : ê F
eval([x,y,...,]z) � Ñ � L ˆ ª ¦ Ú § ( J D ‰z
exp(x) x� • ê ¼ ê F
exp(x,y) x� yg ˜ F
�oat(x) ò x= † • 2 : ê F
graph(x,x1,y1[x2,y2..]) Š â ã ¥ �: ò x= † • y F
if ^ ‡ © | µ *
if(x) X J xØ • 0K ˆ £ 1,Ä K ˆ £ 0
if(x,a) X J xØ • 0K ˆ £ a§ Ä K ˆ £ 0
if(x,a,b) X J xØ • 0K ˆ £ a§ Ä K ˆ £ b
if(x,a,b,c) X J x� u 0K ˆ £ a§ X J x� u 0K ˆ £ b§ X

J x� u 0K ˆ £ c
int(x) ò x= † • � . [ � � ]
isnull(x) u � x´ Ä • NULL I
log(x) x� g , é ê F
log(x,b) ± b• .� x�é ê F
max(x,y[,z...]) ˆ £ ù 
 Š¥ • Œ� ˜ ‡ *
median(x,y[,z...]) ˆ £ ù 
 Š � ¥Š *
min(x,y[,z...]) ˆ £ ù 
 Š¥ • � � ˜ ‡ *
mode(x,y[,z...]) ˆ £ ù 
 Š � ¯ ê *
not(x) X J x� u 0K ˆ £ 1,Ä K ˆ £ 0
rand(a,b) ˆ £ a† bƒ m � ‘ Å ê
round(x) ò xo � Ê \ • � ê Ic

sin(x) x� � u (x� ü  • Ý ) F
sqrt(x) x� ² • Š F
tan(x) x� � ƒ Š (x� ü  • Ý ) F

aX J ~ þ ´ 2 : Š § @o ˆ £ Š • ´ 2 : Š "
b( J ´ 2 : Š "
c( J ´ � ê Š "
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15.3 r.mapcalc� S ÜC þ

15.3 r.mapcalc � S ÜC þ

1 14 L : r.mapcalc � S ÜC þ

C þ ¿Â

row() ¹ Ä I • �� c 1
col() ¹ Ä I • �� c �
x() ¹ Ä I • �� c x‹ I
y() ¹ Ä I • �� c y‹ I
ewres() � c �À Ü • © E Ç
nsres() � c � H � • © E Ç
null() NULLŠ

• 
 ` ² r.mapcalc � Ø Ó ) È § e ¡ Þ Ñ ü ‡ { ü � ~ f µ

# Raster map soils minus map reclass multiplied by 2

New map = soils-reclass * 2

# Raster map soils-reclass multiplied with 2

New map = "soils-reclass" * 2

15.4 ù �

ý k é K ” � ‰Œ‰ù � é uK ” � © Û é k • Ï " Œ± ^ g.copy ò ® k � » ‚ / ã Š • ù � "
• 
 ò Ù Š • ù � § / ã 7 L ·¶ • MASK (Œ� i 1 )" ¤ k š ˜ � Š (˜ Š • NoData § = NULL)� ^ Š
ù � Š " © Û ¥ ¦ ^ Ù § � Š "

• Œ± Ï L r.mapcalc 5 M ï ù � µ

# Simple copying of a map as mask:

r.mapcalc "MASK=map"

# More complex operations for creating a mask, only mask

# where category value 1 and 3 are present:

r.mapcalc "MASK=if(map==1 || map==3,null(),map)"

Š • ~ f § · ‚ ò é spear�sh ê â 8 Š ˜ ‡ Ä u » ‚ � © Û § © Û « • ´ / ã geology ¥ � P L
’ Ì �/ • § ’ Ì & E 3 / ã fields ¥ "
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15.4 ù �

# Create mask for areas in map fields:

r.mapcalc "mask_map=if(fields ,1, nu ll( ))"

g.copy rast=mask_map,MASK

# Control:

d.rast geology

y 3 • k 3 / ã fields ¥ • 3 ’ Ì & E �/ n « • â ¬ w « "

I ‡ 5 ¿ � ´ § � ˜ ˜ ‡ ù � ¬ A^ � ¤ k � » ‚ © Û ¥ – ¥ þ © Û Ø É K • " X J ù � Ø 2 ¦
^ § @o / ã MASK 7 L í Ø (ž ë � 9.6.2)" X J � ˜ 
 ù � § žE [Raster MASK present] o ¬ 3
· - 1 ¥ J « s "
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16 3DŒÀ z Ú Ä x

Ø 
 M ï 2D/ ã § GRASS• U M ï 3DÀ ã Ú Ä x " • d ‡ ¦ ^ � ¬ NVIZ§ § † , 
 g d ^ ‡
o N § X Vis5DÚ Vis5D+"

16.1 ^ NVIZw « 3D/ ã

NVIZ´ d � ¬ SG3du Ð 
 5 � ˜ ‡ó ä § ^u w « 3‘ » ‚ ! ¥ þ ½ Õ : § Ó ž • U ? 1 3D�
Î Ú M ï Ä x "

1 30 ã : NVIZ� ã / › › I •

3 é Ä § S ƒ c I ‡ u � � 3 ¦ ^ � GRASS� © E Ç § Ï • § û ½ 
 NVIZ¥ • ŒŒU � © E
Ç " Œ� ‰Œ¬ ü $ NVIZ� ? n „ Ý § X 1000 x 1000 (w,h)"

T � ¬Œ ± • ½ I ‡ \ 1 �/ ã 5 é Ä µ

nviz elev=elevation_map

• Œ± ^ ë ê -q 5 é Ä "
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16.2 w « » ‚ á Nã � (VOXEL)

ë ê

-q ¯ „ é Ä
elevation (ŒÀ � ) ^ Š zŠ � GRASS» ‚ / ã � ¶ ¡
vector (ŒÀ � ) GRASS¥ þ / ã � ¶ ¡

3 é Ä NVIZƒ � § ¬ ‹ m ˜ ‡ ã / I • Ú ˜ ‡ › › I • " l › › I • ¥ „ Œ± é Ä Ù § � è ü
I • (X µ ô Ú À J ! � µ ô Ú ½ M ï Ä x )"

› › I • � õ U • )

Auto Clear X J - ¹ § 3 L ¡ `surface'Ñ y c ã / I • ¬ � g Ä ˜ Ø "
Clear: ± � µ Ú ˜ ˜ ã / I • "
Surface: ± � c � ˜ � À ‘w « \ 1 � » ‚ L ¡ "
Vectors: 3 L ¡ þ w « \ 1 � ¥ þ / ã "
Sites: 3 L ¡ þ w « \ 1 � Õ :/ ã (¥ þ : )"
Volumes: 3 3‘ ˜ m ¥ w « á N / ã (á N L ¡ )"
Cancel: ªŽ w « "
XY position: “ L * 	 ö � ˜ ‡ : " * 	 ö �   ˜ Œ± Ï L à I : Â 5 U C ""
Height: N ! * 	 ö � p Ý   ˜ "
look here: # N ^ r 3 L ¡ : Â ˜ ‡ :   § T : ¬ � ± 3 ¥ %  ˜ § = ¦ * 	 ö �   ˜

u ) 
 C z "
look cancel: � ž `look here'õ U "
zexag: › › L ¡ � R † ‘ Ý " x! yÚ z� Š Ñ � ˜ • 1.0" X J À • Ú � • Ñ ± ’ L

« § 
 p § ± = º 5 L « § @o zexagŠ • 0.305â U 
 w « � ( � L ¡ " d
u � . � , p (zexag > 1.0)§ ¬ � )” ý § � ŒÀ z � Ñ Ñ ¬ • ä “ L 5 "

Perspective: w « * 	 � � Ý "
Twist: w « L ¡ � © Ù "
Reset: ¤ k Š­ � • %@Š "

e ¡ � è ü � ˜ � 9 1 ì ^ ‡ ! L ¡ ! � µ ô Ú Ú • õ� S N " d 	 „ U 
 � p / M ï Ä x á
¡ § ½ ö ^ § S M ï " NVIZã / . ¡ þ � 'help' U Ü › © k^ "

16.2 w « » ‚ á Nã � (VOXEL)

Ø 
 » ‚ L ¡ § NVIZ• Œ± w « á N ê â § Ï d k ¡ † volumes§ Œ± 3 è ü 'Panel' -> 'Vol-
umes'e é � („ ã 31)"
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16.2 w « » ‚ á Nã � (VOXEL)

1 31 ã : ^u á Nã � w « � Volume¡ †

5 ¿ µ

ù ‡ õ U I ‡ 3 ¢ S / ã 8 ¥ k Ü · � 3Dê â " GRASS� ¬ v.in.ascii Œ ± ¦ ^ À
‘ -z ò 3D: ê â � \ • GRASSg k � 3D‚ ª "

U Ü 'Add'Œ± ò Ø Ó ? O � 3‘ ã � w « � L ¡ ƒ þ " ô Ú ! ß ² Ý ! 1 ì � Œ± ^ U
Ü 'Isosurface Attributes'© O N � "

Ä � þ › › 'õ > / © E Ç '´ é k^ � " p © E Ç (<3)¬ 3 �Î �> M þ � —• • � O Ž ž m §
Ï d A T ; • ù « œ¹ "
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16.2 w « » ‚ á Nã � (VOXEL)

1 32 ã : d â x Ž � Ø Ó ü Y þ

� ~ ¥ � ê â 8 d (4)J ø § ¿ …Œ± 3 GDF Hannover bR („ (9))� Õ : þ é � y ¤ � GRASSê
â "
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16.3 M ï Ä x

16.3 M ï Ä x

Ø 
 { ü � ŒÀ z § NVIZ„ Œ± ^ 5 M ï Ú w « Ä x " 3 © Û ˜ ‡ ž Ï � ê â ž § ù w � › ©
Ü n " NVIZŒ± Ï L ã / ^ r . ¡ ½ ; ’ � Ä u � � � . ¡ 5 M ï '{ ü '(¯ „ )�Ä x " y 3 · ‚ ‡
0 � � ö "

1 33 ã : 3 NVIZ¥ M ï{ ü �Ä x

M ï Ä x � › › I •Œ ± 3 è ü "Panel" -> "Animation"¥ é � („ ã 33)" Ä k ‡ • ½ ^u Ä x �
K ” � o ê " • 
 �� ˜ ‡ „ Ž 6 „ �Ä x § • � I ‡ 100Ì K ” "

y 3 § ½ Â Ä x � å ©   ˜ " ü Â U Ü 'Add' ò 1 ˜ ‡   ˜ � • e 5 " , � 3 ž m ‚ 'Key
Frames'þ À J ˜ ‡ #   ˜ § 3 › › I • ¥ �/ ã ¬ w « � ˜ ‡ #   ˜ („ ã 30)" 1 � ‡   ˜ •
^ U Ü 'Add' � • e 5 " ­ E d L § † � ž m ‚ '÷ '• Ž " X J ¤ k � ˜ Ñ ® ½ Â Ú ÿ Á § @o Œ
± ^ U Ü 'Run and Save' � • ( J " •; 3 ü Õ © ‡Y ¥ � K ” Œ± ^ 	 Ü § S (6)Ü ¿ • GIFÄ x
½ mpeg> K "
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17 / ã › ã

ê â ? n � ˜ ‡ ­ ‡ ‚ !Ò ´ § ‚ � ŒÀ z Ú L ˆ § Ã Ø ´ ± �[ � 2D’Ÿ / ã ! ê i 3D� .
½ Ä x " ^ r é GIS� ù 
 ‡ ¦ † é ; ’ ã / ^ ‡ � ‡ ¦ ´ ˜ —� § Ï d ‡ ¦ • ' � p "

3ù ˜ Ü © § GRASSJ ø 
 ü « Ø Ó � •{ " ˜ • ¡ • 
 M ï{ ü � ! postscript‚ ª �/ ã Œ
± ¦ ^ � ¬ ps.map ¶ , ˜ • ¡ Œ± ò ( J / ã � Ñ • Ø Ó � K ” ‚ ª § 
 ù 
 K ” Œ± ¦ ^ 	 Ü � ;
’ ã / ^ ‡ 5 ? n "

17.1 � Ñ postscript / ã

ps.map U 
 M ï M € � / ª �/ ã § Ù ( J ´ ˜ ‡ postscript/ ã § ^ ù ‡ / ã v ± ¼ � ˜ ‡
V ¹ " � p ª � � Î L § • Œ± � • • ˜ ‡ © � © ‡ " ù � ‰� Ð ? ´ § Ø ^ õ g $ 1 � � � �
p ª � Î L § Ò Œ± ? U / ã � Ù Û " ã 34� © � © ‡ X e ¤ « § § 5 g u • Ï © ‡ („ g.manual

ps.map )µ

raster soils

outline

color black

width 1

end

comments soil.cmt

where 1 6

font Helvetica

end

colortable y

where 1 6.5

cols 4

width 4

font Helvetica

end

setcolor 6,8,9 white

setcolor 10 green

vlines roads

width 2

style 0111

color grey

masked n

end

vlegend

where 4.5 0
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17.1 � Ñ postscript/ ã

font Courier

fontsize 8

end

text 30% 100% SPEARFISH SOILS MAP

color red

width 1

hcolor black

hwidth 1

background white

border red

size 500

ref lower left

end

line 606969.73 3423092.91 616969.73 3423092.91

color yellow

width 2

end

point 40% 60%

color purple

symbol basic/diamond

size 25

masked n

end

scale 1:125000

scalebar f

where 4.5 6.5

length 5000

height 0.05

segment 5

numbers 5

end

geogrid 60 s

color blue

numbers 2 yellow

end

paper a4

end

end
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17.1 � Ñ postscript/ ã

1 34 ã : { ü � ( J ã ps.map (Spear�sh / ã � è 1 ã § ‘ ã ~ )
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17.2 � Ñ PNG/ ã

17.2 � Ñ PNG/ ã

GRASSi À ì p / ã ± ¶ 4 © E Ç w « " PNG° Ä U 
 ± •p � © E Ç w « K ” § ¿� y ý ç
Ú (24  )Ÿ þ "

PNG° Ä� ¦ ^† GRASSi À ì � ¦ ^ A � ´ ˜� � " Spear�sh / « è 1 ã (U ˜ ´ � )� ý ç
Ú K ” M ï L § X e µ

d.mon start=PNG

d.mon select=PNG

\ 1 / ã §

d.rast soils

d.vect roads col=black

( å PNG° Ä § ­ #À J c ¡ ¦ ^ � GRASSi À ì µ

d.mon stop=PNG

d.mon select=x0

/ ã map.pngÑ y 3 � c © ‡Y ¥ § · ‚ Œ± ¦ ^ ã / § S 5 � w § § X "xv"" PNG/ ã � © E
Ç Œ± ¦ ^ e ¡ � C þ J c ½ Â µ

export GRASS\_WIDTH=<width >

export GRASS\_HEIGHT=<heig ht>

export GRASS\_PNGFILE=<nam e of the resulting file>

export GRASS\_TRUECOLOR=[T RUE |FA LS E]

( J Œ± 3 ã / § S ¥ ? n § X X�g ½ Skencil" ^ X�g M ï{ ü �/ ã Ù Û Œ± 3 1 104• �
ã 38¥ w � "

� ¬ d.out.png J ø 
 ˜ « { ü � • ª § ò w « 3 i À ì þ �/ ã � Ñ • PNG‚ ª " T � ¬ ± Œ
À Œ� � • ª ò ¶ 4S N � • • PNG© ‡ "

17.3 M ï Ò K � J

· ‚ Œ± 3 / ã aspect � • Ï ew « ˜ Ì Ò K / ã § as pec t 
 g p § � . " ¦ ^ � ¬ d. his 5 �
¤ ù ˜ ? Ö µ
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17.4 ^ X�g ? n / ã

d.his h_map=tk24 i_map=aspect

Ï L Ú N Ú � Ý� Ü ¤ é N ´ ‰< ± 2 H L ¡ � � J („ ã 35)"

shaded relief mapSpearfish TK24 =+ Spearfish aspect map

1 35 ã : ^ d.his M ï{ ü � Ò K � J

17.4 ^ X�g ? n / ã

ã / § S X�g (23)½ Skencil (22)~ ^ 5 � O � [ / ã § ù 
 § S Œ ± ^ 5 M ï ; ’
� / ã Ù Û " § ‚ | ± Ø Ó � Ñ \ ‚ ª § X TIFF! PPM½ PNG¶ Ñ Ñ / ã � ‚ ª Œ ±
´ Postscript! Latex! PDFÚ õ « Ù § � K ” ‚ ª "

^ ‡ X�g Ú Skencil† GRASS˜� Ñ ´ g d ^ ‡ § Œ± l Internet½ ? Û ˜ ‡ • ¶ � Linuxu 1
‡ CD¥ S C " · ‚ ò 0 � ^ X�g M ï{ ü / ã Ù Û � L § („ ã 38)" •[ � • Ï 8 ¤ 3 § S ¥ § p ¡
k ˆ‡õ U � •[ 0 � "

X�g { ü ´ Æ§ Ø 
 Œþ � ã / õ U § § „ J ø 
 ˜ 
 M ï / ã Ù Û � k � � A 5 " 3 m © ƒ c
Œ± k ( ½ ˜ ‡ ' ~ § ù � ¬ • B ± › / ã µ Ú I K („ ã 36)"
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17.4 ^ X�g ? n / ã

map area

le
ge

nd

adjustable scale

1 36 ã : ^ X�g M ï{ ü �/ ã Ù Û

À J Ü · � ' ~

Ï ~ § / ã Ù Û � � O L § m © u ' ~ � ( ½ § Ì ‡ ´ æ ^ ’ Ü � Œ � (A4, A3 ...)"
3 Spear�sh / « § À Ü • • ò � 1902Z ’ § H � • • ò � 1431ú p " ù Œ± ^ � ¬ g. reg io n 5
( ½ µ

g.region -d res=1 -p

ù ¬ w « � ‡ / « � 1 ê Ú � ê § » ‚ © E Ç • 1(res=1 § ü  • ’ )" X J / ã ‡ ‹ < � A4� ’
þ § ŒU � ' ~ ´ 1:100000§ @o A4’ þ �/ ã ‰Œ´ 19.02(cm) x 14.31(cm)µ

1902 km = 1902000 meter / 100000 = 19.02 centimeter

1431 km = 1431000 meter / 100000 = 14.31 centimeter
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17.4 ^ X�g ? n / ã

X�g U 
 ( ½ ˜ ‡ ' ~ § Ï d · ‚ U 
é N ´ / M ï ˜ ‡ ã µ 5 • ¹ 7 I � ‰Œ§ 3 Ù ¥ ± › Ú
? 6 ‡ ƒ § ¿ U · ‚ � ‡ ¦ 5 S ü ã µ �   ˜ („ ã 37)"

Include of pictures

Paint-functions

Edit-functions

1 37 ã : X�g ¥ � ± ã Ú ? 6 õ U

Š â 17.2· ‚ • � § l GRASS¥ � Ñ / ã Œ± ^ PNG° Ä 5 � ¤ " • 
 �� • ` � » ‚ / ã ©
E Ç § I ‡ Š â / ã 5 � ˜ PNG° Ä� C þ GRASS_WIDTH Ú G RAS S_ HEI GHT "
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17.4 ^ X�g ? n / ã

1 38 ã : X�g ¥ � { ü / ã Ù Û (Spear�sh / « �/ / ã )
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17.5 ^ Skencil? n / ã

17.5 ^ Skencil ? n / ã

, ˜ ‡ Œ± ^ 5 ) ¤ / ã � ó ä ´ g d ± ã § S Skencil (22)" ù ‡ Ä u python� § S J ø 
 ˜
‡ / n é – � ‡ (Geo-Object-Plugin)§ ù � Ò U 
 Ö � ESRI� shape�le © ‡ " shape�le © ‡ Œ± †
� \ 1 "

• 
 ¦ ^ / n é – � ‡ § 7 L S C SHAPElib¥ (21)Ú 7 I � pythonë � (18)"

1 39 ã : ‘ k / n é – � ‡ � Skencil(Osnabrueck� FRIDAê â 8 )

Skencil• | ± X�g © ‡ �� \ "
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18 QGIS

QGIS (19)U 
 † � Ö � GRASSê â ¥ § � I ‡ k Ü · � � ‡ " GRASS» ‚ ê â 3 QGIS¥ Ï
L ® ² J �� GDAL(11)5ë � " d 	 § ¤ k OGR| ± � ¥ þ Ú GDAL| ± � » ‚ Ñ Œ± 3 QGIS¥ Ö
� " Ï d § � c GRASS« • ¥ � ¤ k ê â Ñ Œ± 3 QGIS¥ w « Ú ? 6 " • 
 ò ¤ k GRASSƒ ' �
C þ D ‰QGIS§ I ‡ 3 � 3$ 1 � GRASS¬{ ¥ é Ä QGIS"

1 40 ã : QGIS¶ 4 ¯ ì § w « 
 Osnabrueck� FRIDAê â 8

18.1 ? n ¥ þ Ú » ‚ ê â

QGIS� ` : ´ Œ± w « ? Û ~ ^ ‚ ª � ê â § Ï d » ‚ Ú ¥ þ ê â Ñ U Ó � § Ý� w « "

” c ¡£ ã � @� § ¤ k » ‚‚ ª (• ) GRASS» ‚ ê â )Ñ U 
 Ï L GDAL5 \ 1 " Œ� ¥ ( K
” • U 
 6 „ / ! ¯ „ / w « " ë Y ß ² Ý • ´ ˜ ‡ éÐ � õ U § § Œ± A^u z ‡ » ‚ ã � " Ï
d § § Œ± w « U ˜ � » ‚ ã � § ¿ ¦ z ‡ ã � Ñ Œ„ "
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18.1 ? n ¥ þ Ú » ‚ ê â

ã � À ã � m …è ü ¥ • ¹ 
 M ï ß ² � › › ^ "

1 41 ã : %@| ± AlphaÜ ¤

QGIS• | ± » ‚ ê â7 i © � M ï § ù � Ò Œ± 3 Ø Ó �   ˜ ? O ¯ „ / w « / ã " QGIS¬ M
ï $ © E Ç � K ” § ¿ Š â À J �   ˜ ? O g ÄN ^ "

QGIS 0.7 � õ U Ø == ´ w « ¶ � c ‡ � • J ø 
 ¥ þ ê â � ? 6 õ U („ 18.3)"

§ • Œ± "Ä � (on-the-�y)" / U C Ý K " ù ¿ › X Ø ÓÝ K � ê â Œ± 3 Ó ˜ ‡ Ý K ew « "
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18.1 ? n ¥ þ Ú » ‚ ê â

1 42 ã : À J Ý K �é { µ

3 ã 42¥ s Œ± w �é { µ ¥ � Ñ 
 Œ^ � Ý K " X J I ‡ � Ý K v ký k ½ Â § @o s • Œ±
½ Â g C � Ý K („ ã 43)"
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18.2 © a Ú ŒÀ z

1 43 ã : ½ Â g C � Ý K

X J ê â Ø • ¹ ? Û Ý K & E § @o QGISg Ä ò À ã � ˜ • ² ˜ Ý Ý K § ¦ ^ WGS84ý ¥ "

18.2 © a Ú ŒÀ z

¥ þ ê â Œ ± Š â ½ Â � á 5 ‰ Ñ Ø Ó � w « � J " 3 ã � À ã � m … è ü ¥ k ˜
‘ "properties"§ § � � ˜ � 9 � I K � a . § i ã� © a Ú I \ � w « " d 	 § „ Œ± � w ® k
� � ê â "

GDF Hannover Courses 109



18.3 ? 6

1 44 ã : ¥ þ ã � � á 5

‚ ° ! ‚ � � ª ! W¿ ã Y ± 9 I \ Ñ Œ± 3ù p � ˜ "

18.3 ? 6

Ø 
 w « / n ê â § QGIS• J ø 
 ¥ þ ê â � ? 6 õ U " ¦ ^ GRASS� ‡ § § ‚ U 
 † � ?
n GRASSê â " d 	 § § „ U 
 ? n Ú M ï # � Shape�le "
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18.3 ? 6

1 45 ã : � 3 ^ QGIS? 6 GRASS¥ þ / ã

18.3.1 GRASS¥ þ ê â

· ‚ Œ± ^ GRASS� ‡ 5 ê i z " X ã 45¤ « § ? 6 � ‡ J ø 
 ˜ ‡ • B � GUI5 ê i z ¥ þ
ê â " GRASS� ¬ v.digit � ¤ k õ U Ñ | ± " Œ± • # � ¥ þ V \ á 5 § • Œ± • ® k � ¥ þ V \
á 5 "

QGISu Ù u 2002c 5� § ¿ …3 Ø ä� u Ð § Ï d , 
 õ U ŒU „ Ø � õ "

Ø L QGIS® ² J ø 
 ˜ 
 k � � õ U § X { ü Ö � GPS� � § » ‚ / ã �
O " QGIS3 GRASS� 9 GUIm u � • ¡ ˆ ü 
 ­ ‡ � � Ú § Ï d · ‚ A T P 4 § "

L 15¥ � õ U ´ GRASS� ‡ 8 c ä k � ê i z õ U µ
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18.3 ? 6

1 15 L : GRASS� ê i z ó ä ((8))

ó ä Š ^
# �: ê i z # �:
# � ‚ ê i z # � ‚
# � > . ê i z # � > .
# � Ÿ % ê i z # � Ÿ %(^ 5 I 5 L ¡ )
£ Ä ! : À J ‚ þ � ! : § ¿ ò Ù ˜ ˜ 3 # �   ˜
# � ! : • ® k � ‚ O \ # � ! :
í Ø ! : í Ø ® k � ‚ þ � ! : (I ‡ � 	 �: Â 5 (@ À J )
£ Ä ‚ À J ® k � ‚ § ¿ ò Ù ˜ ˜ 3 # �   ˜
© • ‚ ò ˜ ^ ‚ ˜ © • �
í Ø ‚ í Ø ® k � ‚ (I ‡ � 	 �: Â 5 (@ À J )
? 6 á 5 ? 6 ® k � ƒ � á 5 (ž 5 ¿ µ ˜ ‡ � ƒ Œ± “ L õ ‡ ‡ ƒ )
ù Ú U Ü ò Ñ ê i z � ¬

18.3.2 Shape�le

† þ ã � GRASS� ‡ ? 6 Shape�le Ø Ó § du ê â ‚ ª � � Ï § Ã Ø :é – ! ‚ é – ½ õ >
/ é – Ñ U 
 3 ˜ ‡ Shape�le ¥ ? 6 § Ó ž · ‚ • Œ± M ï # � Shape�le " é – � a . 7 L ½ Â •
: ! ‚ ½ õ > / " ù ‡õ U Œ± 3 è ü "layer" -> "New vector layer"¥ é � " 3 e ¡ �é { µ ¥ 7 L
½ Â ¥ þ � a . " 3 Ñ \ © ‡ ¶ ± � Ò Œ± ? 6 Shape�le 
 " ƒ A ã � � ¯ $ è ü ¥ J ø 
 ü ‡ U Ü
^ 5 m © ? 6 Ú ( å ? 6 " X J ˜ ‡ Shape�le ? u ? 6 � ª § @o ¬ k ˜ ‡ � � ! 7 Ú � ) 5 I «
§ "

1 46 ã : m © Ú ( å ? 6

Shape�le � ? 6 õ U = • u V \ ê i z " GRASS� ‡ � ´ L õ U („ L 15)„ k é õ v
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18.4 GRASSó ä ‡

3 Shape�le þ ¢ y "

18.4 GRASSó ä ‡

g QGIS 0.7 ± 5 § GRASS� ‡ "GRASS Tools"• ¹ 
 GRASS� õ U " X J QGISl GRASS
shell¥ é Ä § @o Ò U 
 l QGIS¥ $ 1 GRASS� ¬ " ù 
 � ¬ • é GRASSê â å Š ^ " · ‚ Œ
± é N ´ / ? U è ü § V \ # � ¬ "

1 47 ã : QGISó ä ‡

• 
 • \ N ´ / ¢ y • õ GRASS· - § ó ä ‡ J ø 
 ˜ ‡ XML� • " y 3ù 
 � ¬ ® ² ¢ y §
X ¥ þ © Û � v.overlay, v.select, v.extract Ú » ‚ © Û � r. slo pe. asp ec t " · ‚ Œ± • ) • õ
� GRASS� ¬ § X J § ‚ k · - 1 � • § ¿ Œ± Ï L ë ê 5 › › "

¢ y GRASS� ¬ Ø I ‡ ? § ² � § ¤ ± Š â ‡ < � I ¦ 5 ? U › © � N ´ " • õ� & E ž ë
� QGIS Wiki (20)"

18.5 ? n GPSê â

QGIS� GPS� ‡ U 
 � \ /� Ñ GPS� † © ‡ "
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18.6 / n ˜ m Ö \

1 48 ã : QGIS� GPS� ‡

Ï d § QGISŒ± Ö � GPS� � M ï � ; , § ¿ ò Ù Š • ˜ ‡ ã � " X J I ‡ § „ U ò § � •
• GRASSê â 8 "

18.6 / n ˜ m Ö \

3 QGIS 0.7 ¥ s Œ± ˜ ˜ / n ˜ m Ö \ § ù � s • ‡ : Â Ö \ Ò Œ± † � a � ƒ A � « • "

1 49 ã : / n ˜ m Ö \

ù ¦ � 3 Œ‘ 8 ¥   ˜ � , ˜ A ½ « • C � › © N ´ "
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18.7 ^ QGISM ï �[ / ã

18.7 ^ QGISM ï �[ / ã

3 1 17Ù ¥ ® ²Þ Ñ 
 ˜ 
 Œ± M ï �[ / ã � g d ^ ‡ " g 0.7 å § QGIS• k 
 ˜ ‡ M ï{
ü / ã Ù Û � � ¬ "

1 50 ã : QGISM ï �[ / ã � "/ ã ? 6 ì "

ù ‡ "/ ã ? 6 ì "Ï L ó ä 9 þ � ‹ < Å Î Ò 5 é Ä § • Œ± l è ü ¥ À J "File" -> "Print"5 é
Ä "

� X § ‹ m ˜ ‡ ˜ x • ¡ § p ¡ Œ± ˜ ˜ / ã ! ã ~ ! I K ! ' ~ º � "

’ Ü Œ� Œ± g d À J § � ý � Œ� ´ A4� " M € � ò ± 300dpiÑ Ñ § � , Ñ Ñ � © E Ç • Œ
± À J " � c | ± � Ñ Ñ ‚ ª´ postscript! PNGÚ SVG"

Ã Ø X Û § · ‚ Ñ Ï – X QGIS� u Ð § Ï • ù 
 ; ’ � m u < 
 �— å u ¦ ‚ � ó Š œž ' 5
· ‚ � Ì • (19)§ ± ¼ � • # � & E "
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19 g d ^ ‡ �½ Â

· ‚ � ù ‡ g d ^ ‡ �½ Â ´ • 
 ˜ Ù / L ² § é u ˜ ‡ ^ ‡ 7 L ä � Ÿ o ^ ‡ â U � @• ´ g
d ^ ‡ "

“g d ^ ‡ ”k ˜ « g d § Ø ´ d ‚ • ¡ � " ‡ n ) ù ˜ V g § s Ž �� “g d ”A T ´ “g d � ü
ù ”§ 
 Ø ´ “• ¤ � – Ë ”"

g d ^ ‡ ´ ˜ « ^ r � g d § Œ± g d / $ 1 ! € � ! u Ù ! ÆS ! ? U Ú U ? ^ ‡ " • O ( /
` § § é ^ ‡ � ^ r 
 ó � 9 o « g d µ

• $ 1 § S � g d § Ñ u ? Û 8 � (freedom 0)"

• ÆS § S X Û ó Š ¿ U I ‡ ? U � g d (freedom 1)" ¼ � 
 è ´ c J^ ‡ "

• 2 u Ù € � � g d § ù � s Ò U • Ï s ± Œ� < (freedom 2)"

• U ? § S § ¿ • ú ¯ u Ù U ? � g d § � ‡ � « Ñ U ¼ Ã (freedom 3)" ¼ � 
 è ´ c J^ ‡ "

X J ^ r Pk ¤ k ù 
 g d § @o ù ‡ ^ ‡ Ò ´ g d ^ ‡ " Ï d § s Œ± g d / 2 u Ù € � § ?
U ½ Ø ? U § • ¤ ½ Â ¤ § Œ± 3 ? Û / • ‰? Û < " g d � ‰ù 
 ¯ ¿ › X s Ø I ‡ ž¦ N Œ½ •
N ŒG ¤ "

s • k ? U Ú h e ¦ ^ § ‚ � g d § $ – Ø J 9 § ‚ � • 3 " X J s ú Ù s � ? U § @o s Ø I
‡ A O / ½ ± ? Û A O � • ª Ï • ? Û < "

¦ ^ § S � g d ¿ › X ? Û < ½ | „ k ¦ ^ § � g d § 3 ? Û ˜ « O Ž Å X Ú þ § ^u ? Û « a
� ? Ö § ¿ …Ø I ‡ Ú m u ö ½ ? Û ü   � Ï "

2 u Ù € � � g d é u ? U ½ ™? U � ‡ � Ñ 7 L • ) � ? › ½ Œ‰1 � § S § ± 9 
 “
è " (u Ù Œ$ 1/ ª � § S é u g d ö Š X Ú þ � • B S C ´ I ‡ � )é u A ½� § S § X J v k •
{ ) ¤ � ? › ½ Œ‰1/ ª � § S • ´ Œ± � (Ï • ˜ 
 Š ó Ø | ± @« A 5 )§ � ´ s 7 L k 2 u Ù
ù « / ª � g d § = sU 
 é � ½ m u ˜ « •{ 5 ) ¤ § ‚ "

• 
 U k ? U � g d § u Ù U ? ‡ � � g d § s 7 L U 
 ¼ � § S � 
 “ è " Ï d § 
 “ è � Œ
¼ � 5 ´ g d ^ ‡ � 7 I ^ ‡ "

• 
 ò ù 
 g d C • y ¢ § § ‚ 7 L ´ Ø Œ� ž � § • ‡ s Ø ‰† ? Û ¯ " X J ^ ‡ � m u ö k
� | ’ £ N Œ§ 
 Ø ´ Ñ u s � � Ï § @o ^ ‡ Ò Ø ´ g d � "

, 
 § , 
 u Ù g d ^ ‡ � • ª • ´ Œ ± � É � § � § ‚ † Ì ‡ � g d Ø À â ž " ~
X § copyleftÒ ´ ù �˜ « 5 K § � s 3 u Ù § S � ž ÿ § s Ø U O \ • › 5 Ä ½ O < � Ì ‡ g
d " ù « 5 K † Ì ‡ � g d Ø À â § ¢ S þ � o 
 § ‚ "

s • N s a �� 
 g d ^ ‡ � € � § ½ ö v s a Ò �� 
 " � Ø + X Û �� € � § s Ñ k € � !
? U ^ ‡ § $ – Ñ È € � � g d "
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“g d ^ ‡ ”¿Ø ¿ › X “š û ’ z ”" g d ^ ‡ 7 L ´ Œ± û ’ ¦ ^ ! û ’ m u Ú û ’ u Ù � " g
d ^ ‡ � û ’ m u Ø 2 J � ˜ „ § ù « g d � û ’ ^ ‡ • é ­ ‡ "

X Û ‹ • ˜ ‡ ? U � ‡ � Ñ ´ Œ± � É � § • ‡ § ‚v k ¢ Ÿ þ ” N s u Ù ? U ‡ � � g d " 3
Ó � � ^ ‡ e § ù « 5 K – “X J s ¦ § S ± ù « • ª Œ^ § @o s 7 L ¦ § ± @« • ª • Œ^ ”§ •
´ Œ± � É � " (5 ¿ ù � � 5 K • , Œ± 4 s À J ´ Äu Ù § S )é u N Œ§ ù � � ‡ ¦ • ´ Œ± �
É � § = X J s u Ù 
 ˜ ‡ ? U � ‡ � § ¿ …k c � m u ö ž¦ ˜ ° € � § @o s 7 L u x ˜ ° ‰
¦ § ½ ö3 s � ? U þ I « Ñ s g C "

3 GNU‘ 8 ¥ § · ‚ ¦ ^ “copyleft”3 { Æþ � o z ‡ < � ù 
 g d § � š copyleft� g d ^ ‡ •
• 3 " · ‚ ƒ & k ¦ ^ copyleft• Ð � ­ ‡ � Ï § � X J s � § S ´ š copyleft� g d ^ ‡ § · ‚ • ,
U ¦ ^ § "

ë � g d ^ ‡ � ‰Æ§ 
 ) Ÿ o ´ “g d ^ ‡ ”§ Ÿ o ´ “copyleft� ^ ‡ ”§ ± 9 ^ ‡ � Ù § ‰Æ"

k ž � ? � Ñ •› › 5 Ù Ú n ´ › à ¬ • › s 3 I S ‰ŒS u Ù € � � g d " ^ ‡ m u ö v k U
å ž Ø ½ ª �ù 
 • › § � ´ ¦ ‚ U ‰Ú 7 L ‰� ´ § áý ò § ‚ Š • ¦ ^ § S � ^ ‡ " ù �˜ 5 §
ù 
 • › Ò Ø ¬ K • � ù 
 � ? + ` ƒ 	 � ¹ Ä Ú < "

Œõ ê g d ^ ‡ � N ŒÄ u copyright§ = « I ¦ k • › Œ± Ï L copyright5 V \ " X J ˜ ‡ Ä
u copyright� N Œ^ þ ¡£ ã � • ª ƒ ­ g d § @o § ™7 k Ù § , « · ‚v ký „ � ¯ K (¦ + ù
• ó , u ) )" , 
 § ˜ 
 g d ^ ‡ � N Œ´ Ä u Ü Ó � § Ü Ó ŒU • ¹ ¯ õ ŒU � • › " ù ¿ › X
k õ « ŒU � • ª U ¦ N Œk Ã { � É � • › § ¿ …Ø g d "

· ‚ Ø U � Ñ ¤ k ŒU � ! Ø Œ� É � Ü Ó • › " X J Ä u Ü Ó � N Œ±˜ « Ø Ï ~ � • ª (Ä
u copyright� N Œ¤ Ø U � )• › ^ r § ¿ …´ ù p v k J �� § @o · ‚ 7 L • Ä § § ¿ …· ‚ ½
N ¬ r § ½ • Ø g d � "

� ! � g d ^ ‡ � ž ÿ § • Ð ; • ¦ ^ ù � � â Š § X “give away”½ “for free”§ Ï • ù 
 â Š ¿
› X ' u d ‚ ! Ø g d � ¯ K " ˜ 
 ~ „ â Š § X “� ‡ ”§ • ¹ 
 · ‚ Ø F " s @Œ� w { " w �
4< • ¾ � i ½ c | § · ‚ A T ; • ù 
 â Š � ? Ø " · ‚ • k "free software"�õ « Š ó € È � �
L "

• � § 5 ¿˜ 
 O K § X ù ‡ g d ^ ‡ ½ Â ¥ 5 ½� § I ‡ @ý • Ä § ‚ � ) º " • 
 ( ½ ˜ ‡
A ½� ^ ‡ N Œ´ Ä U Š • g d ^ ‡ � N Œ§ · ‚ Ä u ù 
 O K 5 � ä § § ( ½ § ´ ÄÎ Ü § ‚ � °
 ± 9 O ( � c ® " X J ˜ ‡ N Œ• ) 
 Ø Ü n � • › § · ‚ áý § § $ – X J · ‚ Ø U ý „ ù 
 ¯
K " k ž ˜ ‡ N Œ‘ 5 ˜ ‡ ¯ K § 3 · ‚ ( ½ ù 
 ‡ ¦ ´ Ä Œ� É ƒ c § § ‡ ¦ · ‚ 2 • � g • § •
) † Æ“ ? Ø " � · ‚ �� ˜ ‡ ' u # ¯ K � ( Ø � § · ‚ ¬ ² ~ • # ù 
 O K § ¦ � · ‚ U 
é N
´ / w ˜ , ‡ N Œ• Ÿ o Ü · ½ Ø Ü · "

X J s é ˜ ‡ A ½ � N Œ ´ Ä Œ Š • g d ^ ‡ � N Œ k , � § ž ë � · ‚ � N Œ �
L " X J s ' % � N Œ¿ ™� Ñ 5 § @o s Œ± Ï L email• · ‚ \ Î § � œ ¹ § email/ Œ
´ mailto:licensing@gn u.o rg <licensing@gnu.org>"
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20 GNU Free Documentation License

Version 1.2, November 2002

Copyright © 2000,2001,2002 Free Software Foundation, Inc.
59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies of this license document, but changing
it is not allowed.

PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful docu-
ment “free” in the sense of freedom: to assure everyone the effective freedom to copy and redistribute
it, with or without modifying it, either commercially or noncommercially. Secondarily, this License pre-
serves for the author and publisher a way to get credit for their work, while not being considered
responsible for modi�cations made by others.

This License is a kind of “copyleft”, which means that derivative works of the document must
themselves be free in the same sense. It complements the GNU General Public License, which is a
copyleft license designed for free software.

We have designed this License in order to use it for manuals for free software, because free
software needs free documentation: a free program should come with manuals providing the same
freedoms that the software does. But this License is not limited to software manuals; it can be used
for any textual work, regardless of subject matter or whether it is published as a printed book. We
recommend this License principally for works whose purpose is instruction or reference.

APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice placed
by the copyright holder saying it can be distributed under the terms of this License. Such a notice
grants a world-wide, royalty-free license, unlimited in duration, to use that work under the conditions
stated herein. The “Document”, below, refers to any such manual or work. Any member of the public
is a licensee, and is addressed as “you”. You accept the license if you copy, modify or distribute the
work in a way requiring permission under copyright law.

A “Modi�ed Version” of the Document means any work containin g the Document or a portion of
it, either copied verbatim, or with modi�cations and/or tra nslated into another language.
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A “Secondary Section” is a named appendix or a front-matter section of the Document that deals
exclusively with the relationship of the publishers or authors of the Document to the Document's
overall subject (or to related matters) and contains nothing that could fall directly within that overall
subject. (Thus, if the Document is in part a textbook of mathematics, a Secondary Section may not
explain any mathematics.) The relationship could be a matter of historical connection with the subject
or with related matters, or of legal, commercial, philosophical, ethical or political position regarding
them.

The “Invariant Sections” are certain Secondary Sections whose titles are designated, as being
those of Invariant Sections, in the notice that says that the Document is released under this License.
If a section does not �t the above de�nition of Secondary then it is not allowed to be designated as
Invariant. The Document may contain zero Invariant Sections. If the Document does not identify any
Invariant Sections then there are none.

The “Cover Texts” are certain short passages of text that are listed, as Front-Cover Texts or Back-
Cover Texts, in the notice that says that the Document is released under this License. A Front-Cover
Text may be at most 5 words, and a Back-Cover Text may be at most 25 words.

A “Transparent” copy of the Document means a machine-readable copy, represented in a for-
mat whose speci�cation is available to the general public, t hat is suitable for revising the document
straightforwardly with generic text editors or (for images composed of pixels) generic paint programs
or (for drawings) some widely available drawing editor, and that is suitable for input to text formatters
or for automatic translation to a variety of formats suitable for input to text formatters. A copy made
in an otherwise Transparent �le format whose markup, or abse nce of markup, has been arranged
to thwart or discourage subsequent modi�cation by readers i s not Transparent. An image format is
not Transparent if used for any substantial amount of text. A copy that is not “Transparent” is called
“Opaque”.

Examples of suitable formats for Transparent copies include plain ASCII without markup, Tex-
info input format, LATEX input format, SGML or XML using a publicly available DTD, and standard-
conforming simple HTML, PostScript or PDF designed for human modi�cation. Examples of trans-
parent image formats include PNG, XCF and JPG. Opaque formats include proprietary formats that
can be read and edited only by proprietary word processors, SGML or XML for which the DTD and/or
processing tools are not generally available, and the machine-generated HTML, PostScript or PDF
produced by some word processors for output purposes only.

The “Title Page” means, for a printed book, the title page itself, plus such following pages as are
needed to hold, legibly, the material this License requires to appear in the title page. For works in
formats which do not have any title page as such, “Title Page” means the text near the most prominent
appearance of the work's title, preceding the beginning of the body of the text.

A section “Entitled XYZ” means a named subunit of the Document whose title either is precisely
XYZ or contains XYZ in parentheses following text that translates XYZ in another language. (Here
XYZ stands for a speci�c section name mentioned below, such a s “Acknowledgements”, “Dedica-
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tions”, “Endorsements”, or “History”.) To “Preserve the Title” of such a section when you modify the
Document means that it remains a section “Entitled XYZ” according to this de�nition.

The Document may include Warranty Disclaimers next to the notice which states that this License
applies to the Document. These Warranty Disclaimers are considered to be included by reference
in this License, but only as regards disclaiming warranties: any other implication that these Warranty
Disclaimers may have is void and has no effect on the meaning of this License.

VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or noncommer-
cially, provided that this License, the copyright notices, and the license notice saying this License
applies to the Document are reproduced in all copies, and that you add no other conditions whatso-
ever to those of this License. You may not use technical measures to obstruct or control the reading
or further copying of the copies you make or distribute. However, you may accept compensation
in exchange for copies. If you distribute a large enough number of copies you must also follow the
conditions in section 20.

You may also lend copies, under the same conditions stated above, and you may publicly display
copies.

COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of the
Document, numbering more than 100, and the Document's license notice requires Cover Texts, you
must enclose the copies in covers that carry, clearly and legibly, all these Cover Texts: Front-Cover
Texts on the front cover, and Back-Cover Texts on the back cover. Both covers must also clearly and
legibly identify you as the publisher of these copies. The front cover must present the full title with all
words of the title equally prominent and visible. You may add other material on the covers in addition.
Copying with changes limited to the covers, as long as they preserve the title of the Document and
satisfy these conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to � t legibly, you should put the �rst ones
listed (as many as �t reasonably) on the actual cover, and con tinue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, you must
either include a machine-readable Transparent copy along with each Opaque copy, or state in or
with each Opaque copy a computer-network location from which the general network-using public
has access to download using public-standard network protocols a complete Transparent copy of the
Document, free of added material. If you use the latter option, you must take reasonably prudent
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steps, when you begin distribution of Opaque copies in quantity, to ensure that this Transparent copy
will remain thus accessible at the stated location until at least one year after the last time you distribute
an Opaque copy (directly or through your agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before redis-
tributing any large number of copies, to give them a chance to provide you with an updated version
of the Document.

MODIFICATIONS

You may copy and distribute a Modi�ed Version of the Document under the conditions of sec-
tions 20 and 20 above, provided that you release the Modi�ed V ersion under precisely this License,
with the Modi�ed Version �lling the role of the Document, thu s licensing distribution and modi�cation
of the Modi�ed Version to whoever possesses a copy of it. In ad dition, you must do these things in
the Modi�ed Version:

1. Use in the Title Page (and on the covers, if any) a title distinct from that of the Document, and
from those of previous versions (which should, if there were any, be listed in the History section
of the Document). You may use the same title as a previous version if the original publisher of
that version gives permission.

2. List on the Title Page, as authors, one or more persons or entities responsible for authorship of
the modi�cations in the Modi�ed Version, together with at le ast �ve of the principal authors of
the Document (all of its principal authors, if it has fewer than �ve), unless they release you from
this requirement.

3. State on the Title page the name of the publisher of the Modi�ed Version, as the publisher.

4. Preserve all the copyright notices of the Document.

5. Add an appropriate copyright notice for your modi�cation s adjacent to the other copyright no-
tices.

6. Include, immediately after the copyright notices, a license notice giving the public permission to
use the Modi�ed Version under the terms of this License, in th e form shown in the Addendum
below.

7. Preserve in that license notice the full lists of Invariant Sections and required Cover Texts given
in the Document's license notice.

8. Include an unaltered copy of this License.

9. Preserve the section Entitled “History”, Preserve its Title, and add to it an item stating at least
the title, year, new authors, and publisher of the Modi�ed Ve rsion as given on the Title Page. If
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there is no section Entitled “History” in the Document, create one stating the title, year, authors,
and publisher of the Document as given on its Title Page, then add an item describing the
Modi�ed Version as stated in the previous sentence.

10. Preserve the network location, if any, given in the Document for public access to a Transparent
copy of the Document, and likewise the network locations given in the Document for previous
versions it was based on. These may be placed in the “History” section. You may omit a network
location for a work that was published at least four years before the Document itself, or if the
original publisher of the version it refers to gives permission.

11. For any section Entitled “Acknowledgements” or “Dedications”, Preserve the Title of the section,
and preserve in the section all the substance and tone of each of the contributor acknowledge-
ments and/or dedications given therein.

12. Preserve all the Invariant Sections of the Document, unaltered in their text and in their titles.
Section numbers or the equivalent are not considered part of the section titles.

13. Delete any section Entitled “Endorsements”. Such a section may not be included in the Modi�ed
Version.

14. Do not retitle any existing section to be Entitled “Endorsements” or to con�ict in title with any
Invariant Section.

15. Preserve any Warranty Disclaimers.

If the Modi�ed Version includes new front-matter sections o r appendices that qualify as Sec-
ondary Sections and contain no material copied from the Document, you may at your option des-
ignate some or all of these sections as invariant. To do this, add their titles to the list of Invariant
Sections in the Modi�ed Version's license notice. These tit les must be distinct from any other section
titles.

You may add a section Entitled “Endorsements”, provided it contains nothing but endorsements
of your Modi�ed Version by various parties–for example, sta tements of peer review or that the text
has been approved by an organization as the authoritative de�nition of a standard.

You may add a passage of up to �ve words as a Front-Cover Text, a nd a passage of up to 25
words as a Back-Cover Text, to the end of the list of Cover Texts in the Modi�ed Version. Only one
passage of Front-Cover Text and one of Back-Cover Text may be added by (or through arrangements
made by) any one entity. If the Document already includes a cover text for the same cover, previously
added by you or by arrangement made by the same entity you are acting on behalf of, you may not
add another; but you may replace the old one, on explicit permission from the previous publisher that
added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission to use
their names for publicity for or to assert or imply endorsement of any Modi�ed Version.
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COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under the
terms de�ned in section 20 above for modi�ed versions, provi ded that you include in the combination
all of the Invariant Sections of all of the original documents, unmodi�ed, and list them all as Invari-
ant Sections of your combined work in its license notice, and that you preserve all their Warranty
Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant
Sections may be replaced with a single copy. If there are multiple Invariant Sections with the same
name but different contents, make the title of each such section unique by adding at the end of it, in
parentheses, the name of the original author or publisher of that section if known, or else a unique
number. Make the same adjustment to the section titles in the list of Invariant Sections in the license
notice of the combined work.

In the combination, you must combine any sections Entitled “History” in the various original
documents, forming one section Entitled “History”; likewise combine any sections Entitled “Acknowl-
edgements”, and any sections Entitled “Dedications”. You must delete all sections Entitled “Endorse-
ments”.

COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released under this
License, and replace the individual copies of this License in the various documents with a single copy
that is included in the collection, provided that you follow the rules of this License for verbatim copying
of each of the documents in all other respects.

You may extract a single document from such a collection, and distribute it individually under
this License, provided you insert a copy of this License into the extracted document, and follow this
License in all other respects regarding verbatim copying of that document.

AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents
or works, in or on a volume of a storage or distribution medium, is called an “aggregate” if the copyright
resulting from the compilation is not used to limit the legal rights of the compilation's users beyond
what the individual works permit. When the Document is included in an aggregate, this License
does not apply to the other works in the aggregate which are not themselves derivative works of the
Document.
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If the Cover Text requirement of section 20 is applicable to these copies of the Document, then
if the Document is less than one half of the entire aggregate, the Document's Cover Texts may be
placed on covers that bracket the Document within the aggregate, or the electronic equivalent of
covers if the Document is in electronic form. Otherwise they must appear on printed covers that
bracket the whole aggregate.

TRANSLATION

Translation is considered a kind of modi�cation, so you may d istribute translations of the Docu-
ment under the terms of section 20. Replacing Invariant Sections with translations requires special
permission from their copyright holders, but you may include translations of some or all Invariant
Sections in addition to the original versions of these Invariant Sections. You may include a translation
of this License, and all the license notices in the Document, and any Warranty Disclaimers, provided
that you also include the original English version of this License and the original versions of those
notices and disclaimers. In case of a disagreement between the translation and the original version
of this License or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled “Acknowledgements”, “Dedications”, or “History”, the
requirement (section 20) to Preserve its Title (section 20) will typically require changing the actual
title.

TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly provided
for under this License. Any other attempt to copy, modify, sublicense or distribute the Document
is void, and will automatically terminate your rights under this License. However, parties who have
received copies, or rights, from you under this License will not have their licenses terminated so long
as such parties remain in full compliance.

FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documenta-
tion License from time to time. Such new versions will be similar in spirit to the present version, but
may differ in detail to address new problems or concerns. See http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number. If the Document speci�es
that a particular numbered version of this License “or any later version” applies to it, you have the
option of following the terms and conditions either of that speci�ed version or of any later version
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that has been published (not as a draft) by the Free Software Foundation. If the Document does not
specify a version number of this License, you may choose any version ever published (not as a draft)
by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in the docu-
ment and put the following copyright and license notices just after the title page:

Copyright © YEAR YOUR NAME. Permission is granted to copy, distribute and/or modify
this document under the terms of the GNU Free Documentation License, Version 1.2 or
any later version published by the Free Software Foundation; with no Invariant Sections,
no Front-Cover Texts, and no Back-Cover Texts. A copy of the license is included in the
section entitled “GNU Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the “with...Texts.”
line with this:

with the Invariant Sections being LIST THEIR TITLES, with the Front-Cover Texts being LIST,
and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge
those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing these
examples in parallel under your choice of free software license, such as the GNU General Public
License, to permit their use in free software.
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r.�ll.dir é ‰½� p § ã � L È ¿ �¤ š e ü � p § ã Ú 6 • / ã "
r.�llnulls ¦ ^ v.surf.rst� ^ � Š W¿ » ‚ / ã ¥ � Ã ê â « • "
r.�ow l » ‚ ê i p § � . (DEM)� ï � Ç ­ ‚ (6 ‚ - �owlines) ! 6 »

• Ý Ú 6 ‚ —Ý (þ · « • )"
„ e •
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r.grow ) ¤ ˜ ‡ » ‚ ã � L « ˜ ‡ ” �O • � � C « • "
r.his ò ^ r • ½� Ñ \ » ‚ ã � ¥ � Ú N ! � Ý ! � Ú Ý Š Ü ¿ § )

¤ ù ! É ! 7 » ‚ ã � "
r.in.arc ò ESRI ARC/INFO ascii » ‚ © ‡ (GRID)= † • (� ? › )» ‚ ã

� "
r.in.ascii ò ASCII» ‚ © � © ‡ = † • (� ? › )» ‚ ã � "
r.in.bin ò � ? › » ‚ © ‡ � \ • GRASS» ‚ ã � "
r.in.gdal ò GDAL| ± � » ‚ © ‡ � \ • � ? › » ‚ ã � "
r.in.gridatb ò GRIDATB.FOR/ ã © ‡ (TOPMODEL)� \ • GRASS» ‚ /

ã "
r.in.mat ò � ? › MAT© ‡ (v4)� \ • GRASS» ‚ "
r.in.poly l � c 8 ¹ e � ASCIIõ > / /‚ ê â © ‡ M ï » ‚ / ã "
r.in.srtm ò SRTM90 HGT© ‡ � \ GRASS"
r.info Ñ Ñ ^ r • ½ » ‚ ã � � Ä � & E "
r.kappa • 
 O ( µ � © a � ( J § O Ž † Ø Ý 
 Ú kappaë ê "
r.le.patch
r.le.pixel
r.le.setup r.le.setup
r.le.trace
r.los » ‚ � À ‚ © Û § S "
r.mapcalc r.mapcalc
r.mapcalculator r.mapcalculator - Š â r.mapcalc� L ˆ ª O Ž # � » ‚ / ã "
r.median 3 U ˜ ã þ é � ¥Š § |¢ ‰Œ´ ^ r • ½�. ã þ ä k ƒ Ó a

O Š � « • "
r.m�lter » ‚ © ‡ Ý 
 L È ì "
r.mode 3 U ˜ ã þ é � ¯ ê § |¢ ‰Œ´ ^ r • ½�. ã þ ä k ƒ Ó a

O Š � « • "
r.neighbors ±˜ ‡ ¼ ê • ” � D Š § T ¼ ê Ö � 8 I ” � ± Œ� ” � Š § ¿

…ò # � ” � Š •; 3 Ñ Ñ � » ‚ ã � ¥ "
r.null ² ( / M ï ˜ Š   ã © ‡ "
r.out.arc ò » ‚ ã � = † • ESRI ARCGRID© ‡ "
r.out.ascii ò » ‚ ã � = † • ASCII© � © ‡ "
r.out.bin ò GRASS» ‚ � Ñ • � ? ›
 � "
r.out.gdal ò GRASS» ‚ � Ñ • õ « ‚ ª " (I ‡ GDAL)
r.out.gridatb ò GRASS» ‚ / ã � Ñ • GRIDATB.FOR/ ã ©

‡ " (TOPMODEL)
„ e •
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r.out.mat ò GRASS» ‚ � Ñ • � ? › MAT© ‡ "
r.out.mpeg » ‚ © ‡ S � = † • MPEG� § S "
r.out.png ò GRASS» ‚ � Ñ •™ � O � PNGK ” "
r.out.pov ò » ‚ ã � = † • ^u POVRAY� p § i ã © ‡ "
r.out.ppm ò GRASS» ‚ © ‡ ± � c ‰Œ� ” ƒ © E Ç = † • PPMK ” ©

‡ "
r.out.ppm3 ò 3‡ GRASS» ‚ ã � (R,G,B)± � c ‰ Œ � ” ƒ © E Ç = †

• PPMK ” © ‡ "
r.out.tiff ò GRASS» ‚ © ‡ ± � c ‰ Œ � ” ƒ © E Ç � Ñ • 8/24 

� TIFFK ” © ‡ "
r.param.scale l DEMJ � / / ë ê " é ? Û º € � I • Ñ ¦ ^ õ ? %C "
r.patch M ï ˜ ‡ Ü ¤ » ‚ ã � § ¦ ^ ˜ ‡ (½ õ ‡ )» ‚ ã � � ® k a O

Š 5 W¿ , ˜ ‡ ã � � “Ã ê â ”« • "
r.plane ‰½ – � ! •   Ú ˜ ‡ : ) ¤ » ‚ ² ¡ ã "
r.pro�le • â ^ r • ½� ‚ Ñ Ñ » ‚ ã � � ” � Š "
r.proj » ‚ / ã � ­ Ý K "
r.quant • 2 :/ ã ) ¤ þ f z © ‡ "
r.random.cells Š â ˜ m ' X ) ¤ ‘ Å ” � Š "
r.random M ï » ‚ ã � Ú • ¹ ‘ Å Õ :� ¥ þ :/ ã "
r.random.surface ± ˜ m ' X ) ¤ ‘ Å L ¡ "
r.reclass.area ­ © a » ‚ / ã § Œu ½ � u^ r • ½� ¡ È Œ� (ú • • ü

  )"
r.reclass M ï # � ã � § § � a O Š Ä u ® k » ‚ ã � a O Š � ­ © a "
r.recode P ¹ » ‚ / ã "
r.region • » ‚ / ã � ˜ > . "
r.regression.line O Ž ü ‡ » ‚ / ã � ‚ 5 £ 8 • § µ y = a + b*x
r.report � w » ‚ ã � � Ú O Š "
r.resamp.rst é Ñ \ � » ‚ © ‡ ­ � Š ¿ ? 1 / / © Û § ) ¤ # � » ‚ © ‡ (Œ

U k Ø Ó � © E Ç )§ ¦ ^ 5 KÜ å � ^ ¿ ² w "
r.resample GRASS» ‚ ã � � ­ æ� "
r.rescale.eq 3» ‚ ã þ ­ # N �† • ã § ¦ a O Š � ‰Œƒ � "
r.rescale 3» ‚ ã � þ ­ # N � a O Š � ‰Œ"
r.ros ) ¤ 3½ 4‡ » ‚ ã � 5 w « 1) Ä : D Â „ Ý (ROS)§ 2) •

ŒROS§ 3) • ŒROS� • • Ú 4) • Œ� d 3 ÿ : å l (ŒÀ � )"
r.series ±˜ ‡ ¼ ê • Ñ Ñ ” � D Š § T ¼ ê Ö � Ñ \ » ‚ ã � � ƒ A ”

� "
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r.shaded.relief l p § ã (DEM)M ï Ò K 2 H ã "
r.slope.aspect l ä k ý ¢ p § Š � » ‚ ã � ) ¤ · Ý ! · • ! ­ Ç Ú   � ê »

‚ ã � " · • l À å _ ž � • • O Ž
r.spread 3 ã / I • þ �[ ý � � ˆ • É 5 D Â § ¿ ) ¤ \ È D Â ž m �

» ‚ / ã " ‰½� » ‚ / ã • ¹ 
 D Â „ Ý (ROS)§ ROS� • •
Ú D Â � å : " • Œ± � ) • ¹ backlink UTM‹ I � » ‚ / ã 5
Jl D Â � ´ » "

r.spreadpath 4 8 Jl• � ¤ � � ´ » § J ˆ � ( ½ \ È ¤ � � ” � "
r.statistics a O ½ ¡ • é – � Ú O "
r.stats ) ¤ » ‚ ã � � ¡ È Ú O Š "
r.sum O Ž » ‚ ” � Š � o Ú "
r.sun ‰½ F Ï ! ˜ Ý ! L ¡ Ú Œí G ¹ § O Ž † � ! Ñ � Ú ‡ � � �

� Ë ì " � � ë ê (XF Ñ ! F á ž m §   � § ‰» Ë ì § F 1 å
l )•; 3 � /� © � © ‡ ¥ " • Œ± • ½ � / ž m 5 O Ž � � \
� � ½ Ë ì Ý " / / Ò K � K • • Œ± • Ä 3 S "

r.sunmask ^ � �   ˜ Ú DEMO Ž Ò K ¡ È " A: • ½ ( ƒ � � �   ˜ § ½ B:
^ F Ï /ž m Ï L r.sunmaskO Ž � �   ˜ "

r.surf.area L ¡¡ È � Ž "
r.surf.contour l » ‚ z �� p ‚ ) ¤ L ¡ � § S "
r.surf.fractal � ) ˜ ‡‰ ½ Ø 5 K º € � Ø 5 K L ¡ " ¦ ^ Ì n Ü { " U 


) ¤ ¥ m ã � 5 w « Ø Ó 1 Ì X ê � ( á " (Š • « ~ § ž ë
� Saupe, pp.106-107 )" ¦ ^ ù ‡ � ¬ 5 ) ¤ w å 5 ' � g , �
Ü ¤ p § � . (DEM)"

r.surf.gauss � ) ˜ ‡ ä k p d   � � » ‚ ã � § § � ² þ   � Ú I O   � Œ
± d^ r • ½ " § ¦ ^ p d‘ Å ê) ¤ ì "

r.surf.idw L ¡ � Š ó ä "
r.surf.random � ) ˜ ‡ k Ú ˜ ‘ Å   � � » ‚ ã � §   � � ‰ŒŒ± d^ r •

½ "
r.terra�ow 6 • O Ž (2 : ‡ � )"
r.texture l » ‚ / ã M ï ‘ « n A � � K ” "
r.thin Ä D » ‚ ã � þ L « ‚ 5 ‡ ƒ � š " ” � "
r.timestamp ‹ < /V \ /í Ø » ‚ / ã � ž m Z "
r.to.vect ò » ‚ / ã = † • ¥ þ ã � "
r.topidx l p § / ã M ï / / • ê ã § ln(a/tan(beta))"
r.topmodel �[ TOPMODEL"
r.transect ÷ X ^ r ½ Â î ä ‚ Ñ Ñ » ‚ ã � � ” � Š "
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r.univar O Ž » ‚ / ã š ˜ ” � � ˜ � Ú O Š "
r.univar.sh O Ž » ‚ / ã � ˜ � Ú O Š "
r.water.outlet 6 • M ï § S "
r.watershed 6 • © Û § S "
r.what � Î » ‚ ã � � a O Š Ú a OI \ "

r3.* commands:

· - £ ã
r3.in.ascii ò 3D ASCII© � = † • (� ? › ) 3D » ‚ ã � "
r3.in.v5d � \ 3‘ � Vis5D© ‡ "
r3.info Ñ Ñ ^ r • ½ 3D» ‚ ã � � Ä � & E "
r3.mapcalc r3.mapcalc
r3.mask ï á ½ í Ø � c � 3D» ‚ ù � "
r3.mkdspf
r3.null ² ( M ï 3D˜ Š   ã © ‡ "
r3.out.ascii ò 3D» ‚ ã � = † • ASCII© � © ‡ "
r3.out.v5d ò GRASS 3D» ‚ © ‡ � Ñ • 3‘ Vis5D© ‡ "
r3.timestamp ‹ < /V \ /í Ø 3D» ‚ / ã � ž m Z "

v.* commands:

· - £ ã
v.buffer M ï • ½ ‡ ƒ � …À « (¡ 7 L k Ÿ %)"
v.build.all v.build.all
v.build • GRASS¥ þ ê â M ï ÿ È "
v.build.polylines d ‚ � ï õã ‚ (polyline)"
v.category V \ ! í Ø ½ w «¥ þ � a O "
v.clean ˜ n ¥ þ � ÿ È "
v.convert.all
v.convert � \ Î ‡ � � GRASS¥ þ "
v.db.connect ‹ < /� ˜ ¥ þ / ã � ê â ¥ ë � "
v.db.select ‹ < ¥ þ � á 5 "
v.delaunay l ¥ þ : ½ Ÿ %M ï ) â Z (Delaunay)n � / "
v.digit
v.distance • ¥ þ 'from'¥ � � ƒ § 3 ¥ þ 'to'¥ é � • C � � ƒ " ù ‡ ' é

� • õ� & E Œ± \ 1 � ¥ þ 'from'� á 5 L ¥ § ½ ‹ < 3 I O Ñ
Ñ þ "
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v.external ± • Ö ë � M ï ˜ ‡ # ¥ þ § ë � � OGRã � þ
v.extract l ® k � ¥ þ ã ¥ À J ¥ þ é – § ¿ M ï ˜ ‡ • • ¹ À ¥ é – �

# / ã " X J 'list'! '�le' Ú 'where'À ‘ Ñ v k • ½ § ‰½ a . Ú ã
� � ¤ k ‡ ƒ Ñ ¬ � J � § d ž a O Š Ø U C "

v.hull ^ GRASS¥ þ :/ ã M ï ˜ ‡ à õ > / ¥ þ / ã "
v.in.ascii ò GRASS ascii© ‡ ½ : © ‡ = † • � ? › ¥ þ "
v.in.db d • ¹ ‹ I � L ) ¤ # � ¥ þ (: )"
v.in.e00 ò E00© ‡ � \ • ¥ þ / ã "
v.in.garmin ò Garmin GPS� Â ì ¥ � ´ » : (Waypoint)! ´ » (Route)Ú;

, (Track)þ 1 • ˜ ‡ ¥ þ / ã "
v.in.ogr ò OGR¥ þ = † • GRASS‚ ª "
v.in.region ± � c ‰ŒM ï # ¥ þ "
v.in.sites.all
v.in.sites ò GRASS site_lists© ‡ = † • ¥ þ © ‡ "
v.info Ñ Ñ ^ r • ½ ¥ þ ã � � Ä � & E "
v.kcv ‘ Å / ò : y © • test/trainê â 8 "
v.kernel Generates a raster density map from vector points data using a

moving 2D isotropic Gaussian kernel or optionally generates a
vector density map on vector network with a 1D kernel

v.label • GRASS¥ þ © ‡ Ú N \ � á 5 M ï Œw « � I \ "
v.mkgrid M ï ^ r • ½ ‚ � � (� ? › )GRASS¥ þ / ã "
v.neighbors ±˜ ‡ ¼ ê • ” � D Š § T ¼ ê Ö � ” � ± Œ� ¥ þ : ½ Ÿ %�

á 5 Š § ¿ …ò # � ” � Š •; 3 Ñ Ñ � » ‚ ã � ¥ "
v.net.alloc • • C � ¥ %© � f � ä " ¥ %! : 7 L ‹ m (costs > = 0)" O Ž

¥ ¦ ^ ¥ %! :� ¤ � "
v.net � ä ‘ o "
v.net.iso ± � ¤ � ‚ ò � ä © • • ‘ " ¥ %! : 7 L ‹ m (costs > = 0)" O

Ž ¥ ¦ ^ ¥ %! :� ¤ � "
v.net.path 3 ¥ þ � ä þ Ï é • á ´ » "
v.net.salesman M ï ˜ ^Ï ´ ë � ‰½� ! : (À 1 û ¯ K )" 5 ¿ T � ¬ ¦ ^ �

´ é u ª Ž { § M ï � Ï ´ ŒU ´ g ` � "
v.net.steiner • ‰½� � ä Ú ª : M ï Steinerä " 5 ¿ T � ¬ ¦ ^ � ´ é u ª

Ž { § M ï � Ï ´ ŒU ´ g ` � "
v.normal ÿ Á :� � � 5 "
v.out.ascii ò GRASS� ? › ¥ þ / ã = † • GRASS ASCII ¥ þ / ã "
v.out.dxf ò GRASS¥ þ Ñ Ñ • DXF© ‡ "
v.out.ogr = † • OGR‚ ª "
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v.out.pov = † • POV-Ray‚ ª § GRASS x,y,z -> POV-Ray x,z,y"
v.overlay U ˜ ü Ì ¥ þ / ã "
v.patch Ï LÜ ¿ Ù § � ? › ¥ þ ã � 5 M ï # � � ? › ¥ þ ã � "
v.perturb GRASSÕ :� ‘ Å   ˜ 6 Ä "
v.proj ¥ þ © ‡ � Ý K = † "
v.qcount Õ : � L � • ê � • ê "
v.random ‘ Å ) ¤ GRASS¥ þ :/ ã "
v.reclass ? U ® k ¥ þ / ã � a O Š § • â SQL� Î ( J ½ á 5 L ¥ , ˜

i ã� Š "
v.sample 3Õ :   ˜ é » ‚ © ‡ ? 1 æ� "
v.segment l Ñ \ �   ˜ Ú ‚ M ï : /‚ ã "
v.select ^ binput¥ � ‡ ƒ 3 ainput¥ À J ‡ ƒ "
v.surf.idw ^ ‡ å l ² • � ­ l Õ : ê â � Š ) ¤ L ¡ "
v.surf.rst ¦ ^ 5 KÜ å � ^ � Š Ú / / © Û § l ¥ þ ‚ ª �: ½ � p ‚ ê

â � GRASS2 : » ‚ "
v.to.db ò ¥ þ Š \ 1 � ê â ¥ ¥ " 3 þ 1 /‹ < � a O Š¥ § '-1'“ L 'Ã

a O '§ 'null'/'-' L « a O ™é � ½ é �õ ‡ a O "
v.to.points ÷ Ñ \ � ‚ M ï : "
v.to.rast ò � ? › GRASS¥ þ ã � = † • GRASS» ‚ ã � "
v.transform ò ¥ þ ã � l ˜ ‡ ‹ I X Ú C † � , ˜ ‡ ‹ I X Ú "
v.type U C A Û � ƒ � a . "
v.univar O Ž á 5 � ˜ � Ú O Š " : • O Ž l � Ú I O   � "
v.vol.rst ¦ ^ 5 KÜ å � ^ Ž { ò : ê â � Š • G3D» ‚ á Nã � "
v.voronoi l Ñ \ � ¥ þ : ½ Ÿ %M ï ) â Z (Delaunay)n � / "
v.what.rast ò ¥ þ : ¤ 3   ˜ � » ‚ Š þ 1 � L ¥ "
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