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In a fast developing country like Iraq, there is an increasing and urgent 
demand for the most up-to-diaite terrain information In dígital form as 
well as graphical formát such as maps. Recent advances in photogram- 
metry, cartography and Computer technology provide this possibility with 
a great speed, high degree ot precision and a minimum of effort in the 
field.

This páper descňbes and discusses the application ot these technáques 
in producing an up-to-date revlsed digiťal line map for the Bashiqa area 
using an orthophotomap (produced from up-to-date aerial photos) and 
existing old map. Use was made ot a manual digitizér with interactive 
graphic display systém. The digital irrteractive data acquisition, interactive 
editing and automated drawing are discussed. Field checks on the up- 
-dated maps were done and their accuracy is discussed here.

Moreover, correlaticm of the up-dated map with the old existing map is 
carried out.

Administrators and planners háve a high requirement for topographic maps 
that contain the most recent information to plaň transportation and communi- 
cation routes, to develop natural resources, and to shape and preserve the en­
vironment.

Countries covered by topographic maps háve to keep their maps up-to-date 
in the settled areas where man’s influence on landscape has already made its 
greatest mark.

The suggested East Jazeerah Irrigation Project related to the Saddam Dam 
Lake is situated north-east of Mosul (Figúre 1, location map). The implemen- 
tation of the project in its various stages requires that the existing maps be 
revised and new maps made for previously unmapped areas. The ability to 
carry out this task utilizing the recent advances in photogrammetry, carto­
graphy and Computer technology are instigated in this work. This research
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discussed the production of the digital line map from the orthophotomap and 
from the old existing map, for map revision, at a scale of 1:10 000.

Orthophoto production has been used in map revision for evaluation of digi­
tal data based on accuracy content and after evaluation for actual planimetric 
up-dating.

Manual digitizér with interactive graphical display systém is used in this 
work.

The digital interactive data acquisition to represent the planimetric features 
of the terrain data in digital form, Interactive editing and automated plotting 
are discussed. For height information contour line map is computed from the 
stored DTM of the test area. Field checking on the up-dated map with the addi- 
tion of new geographic information is carried out.

The planimetric accuracy of the up-dated map is 0.14 mm in x—y direction 
and 0.2 mm in the radial direction. Vertical accuracy is about 0.035 percent to

Obr.

^ S'tddam dam lake 

■ The sludy area

Figúre ( T ) The localloe map oi Ihe sludy area

Poloha študovaného územia.
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0.04 percent of the flying height. Moreover, the correlation of the old existing 
map and the produíced up-dated map are discussed. The percentages of changes 
are 82.2 % for urlban expansion, 90.4 % for olive orchards extension, 79.49 % 
for metalled roada construction and 100 % for poultries construction.

TEST AREA AND THE APPLIED METHOD

The test area exitended between latitudes (36° 25“ 29.77= — 36° 28= 44.43=) N. 
and longitude (43” 19- 36.55= - 43° 22“ 57.26 = ) E. The ground elevation ran- 
ges between 280 im and 620 m above the sea level. The main features are wa-

OOO
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I Ärf* covcvíd by Ih® orihophotomaps

y//\ Area chosen on Ihe orihophotomaps lor 
digitizing and Ihe production ol Ihe 
line map.

F igure ( 2 )

Obr. 2. Vybrané úz;emie na 4 ortototomapách. 
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íercourses winding through the area, and the olive orchards near Ba’shiqa and 
Bahzani villages. This portion is selected for several reasons, which are:

1. The annotated orthophotomap of the area is available at scale 1:10 000 
[9], Figuře 2 shows the chosen area on the orthophotomaps for digitizing and 
the production of line map.

2. The Digital Terrain Model for the test area is available [8],
3. There is a wide variety in the terrain surface of the selected area, a range 

■of about 330 meters in topographic height level.
4. In this portion of the area, there are different types of features, such as 

(villages, olive orchards, graveyard, poultries, roads, watercourses etc.).
5. Finally, due to point three above the break lineš shown clearly in this part 

of the area.
Black and white annotated orthophotomap printed on bromide páper at a 

scale 1:10 000 is used to produce the updated map for the test area. Off-line 
Processing was used on a Zeiss Z—2 ORTHOCOMP to produce the orthophoto 
í[9]. The orthophotomap was compiled from aerial photographs at a scale 
1:35 000, taken by Zeiss RMK Camera, the flyíng height was 3100 meters above 
sea level. The dáte of photography was November 1981.

The DTM of the test area was acquired from the same aerial photographs 
used for orthophoto production. Height Information at 100 meter intervals in 
X, y direction on ground coordinates (later interpolated to 50 m intervals) were 
collected along profiles, and points at 50 meter intervals along break lineš 
utilizing a Zeiss ClOO PLANICOMP analytical stereoplotter [9]. The stored DTM 
data is used to produce contour line map for the test area at a scale of 1:10 000 
with (5—10) meter contour intervals [9]. The contour map is scribed using the 
DZ—7 automatic plotting tracing table which is connected to an HP—1000 Com­
puter (9).

A line map is obtained from the orthophotomap and from a portion of the 
old existing map. This portion corresponds to the area digitized from the ortho­
photomap.

For the purpose of digitizing mat type manual digitizér with ARISIOGRID 200 
(series digitizing table equipped with a 5-button cursor and with interactive 
graphical display systém Tektronix 4957 is used in the the course of the pre­
sent work, so that the map features are converted into digital form. HP—100/ 
A600 Computer is used for controlling the digitizing table and the interactive 
graphic display systém. Figuře (3) shows the flow diagram for digitizing the 
orthophoto and the old existing map.

The Universal Transverse Mercator (U. T.M.) projection is used to transform 
the geographic coordinates to a pane surface coordinates. The map sheet con- 
tains small distortion or errors during storage for a long period due to tempe- 
rature and humidity effects in the storage room. Therefore calibration of the 
old line map is performed during this work to determine the correct dimen- 
sions of a map sheet.

DATA AQUISITOIN

In the digitizing process, all features on a map are assigned a code which 
contains the required information about the feature characteristics, so that the
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FIg. (3) Flow diagram lor di9itiziii0 orlhopliolos 
and tkc man manuscripl.

Obr. 3. Diagram dokumentujúci digitalizáciu ortosnímok a originálu mapy.

identification oř selection of recorded data may be made for the purpose of 
Processing, editing and plotting. The graphical information of the map features 
can be categorized as:

Open Unes

Open lineš with different parameters specifying the representation of diffe­
rent types of lineš with optional symbols. In the course of this work, the open 
Hne' features are divided into two main groups: the first comprises straight 
lineš features — metalled and unmetalled roads, where only the beginning and 
the end points of such features need to be digitized, with a parallel line at a 
desired measured distance. The second comprises sinuous linear features —

Obr. 4. Liniová mapa z ortofotomapy. 
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MOSUL BA’ASHIQAH

Line Map From Orthophotomap Compiled From Air Photographs 
November 1981

Projection Universal Transverse Mercator (U J. M.)
REFERENCE

500 ± 500 lOOOm

Rood Metalled ^
Road Unmetalled _
Moíorable Track ^
MuleTrack
Villages ^
Building Areas fbst-1981 sa? 
Contours SK—■

Perennial Watercourses —^ 
/iKerttiittentWatercourses .„-C 
OliveOKhards ľwľl
Limit OfDefinedCultivation

Poultries a
Craveyard
Public Building wi

Figúre (4) Line Map from the Orlhopholomap.
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mosul baashiqah

Line Map From The Old Map Compiled From Air Phoiographs 

April 1956 And Edited In 1958
N4 i

500 0 500 lOOOm

REFERENCE 

RoadlMetalled] 
MotorableTrack 
MukTrack 
Villages ^
Scaltered Buildings eao
V/ořercourse? —
Limit of DefinedOj!tivotion<-''

Fisure {5} line Mep from Ihe Old Existing Hip.
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tracks, watercourses, limit of defined cultivation, where the continuous mode 
with a tracing tube width 0.5 mm is used.

Closed Lines

Closed lineš filling with symbols or hatching are used in this work to repre- 
sent the villages, olive orchards, graveyard, and poultries. Only the corner of 
such features needed to be digitized. The symbol size, rotation, colour, distance 
and gap between the symbols is optional.

Point Symbols
' —''-“iT"—T" —■---- ■

Point symbols are used in this work to fill the closed area and to represent 
the different types of Unes. The tree, grave and line symbol are used.

During the digitization, features and their coordinates are recorded. The sum 
of all features represent a digital map.

DATA PROCESSING/EDITING

The digitizing station is connected to an HP 1000/A600 Computer. The Com­
puter handles the data reduction, storage, access, retrieval functions along 
with the calculation necessary to support the operation. The storage and ma­
nagement of the very large amount of digital data required an efficient means 
of referencing the data. Interactive editing is used for editing the digitized 
data. This enables the viewing of digital data simultaneously with digitizing 
and checking the completeness and precision of digitizing.

Plotting

The finál output plotting of the maps is done by automatic plotting using 
HP—7585B plotter which is connected to an HP 1000/A600 Computer. (Figuře 
4, 5].

Table 1. Coordinate transformation of the line map

Geographic U. T. M. [Clarkej

Longitude Latitude Easting
[m]

Northing
[m]

43° 19' 36.55" 36° 25' 27" 350600.00 4032000.00
43° 19' 32.37" 36° 28' 41.65" 350000.00 4032000.00
43° 22' 53.22" 36° 28' 44.43" 350000.00 4032000.00
43° 22' 57.26" 36° 25' 29.77" 350000.00 4032000.00

Obr. 5. Liniová mapa zo starej existujúcej mapy.
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RESULTS AND DISCUSSION

Coordinate transformation from geographic to U. T. M. [Clarke] coordinate 
of the produced line map is as shown in Table 1. A digital line map at a scale 
of 1:10 000 is obtained by digitizing the planimetric features from the ortho­
photomap and from the old existing map. These features are roads, tracks, wa­
tercourses, villages, buildings, poultries, limit of defined cultivation and olive 
orchards. The updated map sheet is [60 cm X 50 cm] in size and covered an 
area of 30 Km^. For height information contour line map is computed from the 
stored DTM and scribed using the D—7 automatic plotting tracing table at a 
scale of 1:10 000 with (5—10] meter contour interval [9].

The planimetric accuracy of the up-dated map is 0.14 mm in x and y direc­
tion and 0.2 mm in the radial direction. The vertical accuracy is about 0.035 
percent to 0.04 percent of the flying height.

The up-dated line map is then checked in the field and new geographic in­
formation added to it (building areas post- 1981 and the public buildings area]. 
Marginal information and names are added subsequently in the cartographic 
stages for the production of the line map. The old map was compiled from air 
photographs, during April 1956. Here, the up-dated line map digitized from the 
orthophotomap was compiled from air photographs taken in November 1981. 
During this time period (about 25 years] there háve been no maps for the test 
area. So that there are a great amount of changes in the map content. These 
changes are metalled road construction, urban expansion, olive orchards ex­
tension and poultries construction. The changes post—1981 are recorded on 
the finál map after field checks are carried out and information is gathered 
from local authorities.

The measured values on the up-dated map and the old one are respectively 
1.081, 0.1915 Km^ for urban, 1.472, 0.14 Km^ for olive orchards, 1.585, 0.325 Km 
for metalled roads and 7, none for poultries. The percentages of changes are 
82.2 % for urban expansion, 90.48 % for olive orchards extension, 79.49 % for 
metalled roads construction and 100 % for poultries construction.

CONCLUSIONS

Digital mapping and computer-assisted techniques play an important part in 
map production and revision.

The present study showed that the slow manual cartographic and traditio- 
nal methods is replaced by Computer controlled equipment for map production 
and revision.

The ability of handling terrain data in completely digital form holds for the 
promise of reducing drudgery of cartographic operation, providing a wide va­
riety of data interaction, creating data banking, which solves the archival sto­
rage problems, and reducing cost.

To produce an up-to-date map, when the map imagery is available in digital 
form on tápe or disc, the new information can be digitized from the orthopho­
tomap coded in the same form and added to the old digital map.
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Hasap M. C. H y m a h, Faccon M. A y a, Xyga A. T a h h y h

OnEPATMBHOE BEAEHME KOPPEKTYPbl KAPT 
C MCnOJlBBOBAHMEM IJl^OPOBblX KAPT nOnYHEHHblX 

C OPTOOOTOKAPT (HA HPMMEPE BAJIIHKCKOPi OBJTACTH 
— CEBEPHbIH HPAK)

B CTaxbe paccMarpHsacTca HcnojibsoBaHne opTO(t)OTOKapT c acncKTOB cQopa n o5pa- 
6otkm flaHHWX B itMÍ)poBoň cJiopMe npti coaflannH jiMHeňHbix Kapr. Ha npmviepe HaOpan- 
HOň o6jiacTM (ccBepHbiň HpaK) KopoTKO paccMarpHBaeTCB cnocoO Obicrporo aBTOMarn-
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SMpoBaHHoro côopa m oôpačoTKM HeoSxoflMMMX flaHHbix o pejibecjse m pcmhom cctm. 

3tot cnocoô o6pa6oTKM aBaaeTCH no^ixoflamMM xaK c tohkm apeHiw onepaTnsHoro 
OTo6pa»eHMa npocTpaHCTBCHHbix HaivieHeHMM oTfleabHbix KOMnoHeuxoB b perMonax co 
SHaTOTeabHOM flMHaMHKoii MaMeneHHM, xax m c to^ikm apenna onepaxMBHoro seflCHMa 
KoppeKxyp coflcpacaHHa xapr b o6aacxax c npoeKTMpycMbiM cxpoMxeabCXBOM. B cxaxbe, 
aaxeM, 6oaee noflpoÔHO paccMOrpena 3(t)(J)eKxMBHOcxb onepaxMBHOň aKxyajiMsauMM 
KapxorpacjDMqecKoro pMcynaa pe^HOM cctm b MHxepaKpMM c peabe(j30M, a xaKXKe 3(})(i)eK- 
TMBHOCxb čbicxporo noJiyacHMa hobhx, aKxyajinaupoBaHHbix micjDpoBwx Kapx b M-6e 
1:10 000, OToSpaacainMx xeppMxopmo npoeKXHpyeMoro Ca^flaMCKoro BO^aoxpaHMampa 
(na ccBepo-BOcxoKe ox r. Mocya).

Pmc. 1, MecTonoaoaceHMC MsynacMOM TeppMTopMM,
Pmc. 2. M36paHHaa xeppMxopMa na 4-x opTO(})OTOKapTax.
Phc. 3. CxeMa npopecca i(M(J)poBaHMa optoc})otochmmkob m opMCHuajia Kapxbi. 
Pmc. 4. JlMHCMHaa xapxa noayMCHHaa na ochobc opxo4)OTOKapTbi.
Pmc. 5. JlMHeŕíHaa xapxa noaytieHHaa Ha ochobc cxapoň cymecxByioineM Kapxbi.

nepeBO,H:JI. npaBflOBa

Nazar M. S. N u ma n, Ghasson J. Awda, Huda A. Thannoon

POHOTOVÁ REVÍZIA MÁP VYUŽÍVAJÚCA DIGITÁLNE MAPY ZOSTROJENÉ 
Z ORTOFOTOMÁP NA PRÍKLADE BASHÍCKEJ OBLASTÍ — SEVERNÝ IRAK

V práci je rozobraná problematika využitia ortofotomáp z hľadiska operatívneho 
ľjberu a spracovania dát v digitálnej forme pri tvorbe líniových máp. Na vybranej 
oblasti zo severného Iraku je stručne ukázaný spôsob rýchleho automatizovaného 
zberu a spracovania potrebných údajov o reliéfe a jeho riečnej: sieti. Tento spôsob 
spracovania je výhodný jednak z hladiska pohotového zobrazenia priestorových zmien 
jednotlivých zložiek v regiónoch s veľkou dynamikou a jednak z hladiska pohotovej 
aktuíaiizácie mapového obsahu v oblastiach s projektovanou výsjtavbou. V práci je 
potom bližšie ukázaná výhodnosť pohotovej aktualizácie mapového obsahu riečnej 
siete vo väzbe na reliéf, ako aj výhodnosť rýchleho zostrojenia aktualizovaných no­
vých digitálnych máp v mierke 1:10 000 z oblasti projektovanej Saddamskej priehrady 
severovýchodne od Mosulu.
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