2)

3

Map Projection
The map projection for the 1:100,000 scale data is well defined.  The 1:100,000 scale
datais presently stored in the following map projection:

PROJECTION UTM
UNITSMETERS
SPHEROID CLARKE1880
Y SHIFT 0.0000000000
XSHIFT 0.0000000000
PARAMETERS

150000

-84500

The spheroid keyword(Clark 1880) has the following value associations.

Clarke1880; Semi-Mgor: 6378249.145 Semi-Minor 6356514.86955

A nationa defined horizonta datum called “Camacupa’ is written on al map sheets,
however it has not been possible to obtain enough information to properly define this
datum and use it within the GIS at thistime.  Additional assistance from the IGCA and
aso special queries on the internet to map-projection related sites have not produced the
necessary information. At this time, it is the viewpoint of the Project Team that no
horizontal datum be specified.

Workflow overview

The digitizing of the paper maps for the 1:100,000 scale data were carried out using two
methods.

Initially, color copies of the original paper maps were made. These color copies were
used for the checking base. Next the origina paper maps were scanned to produce a
color raster image. The scanned data were then displayed using in-house created
software called VecEdit, which alowed new data to be traced or input on top of the
scanned raster data.  All of the contours, topographic and benchmark features, as
specified in the database specifications, were digitized and coded using this manner.
This finished data was then checked using the color copies of the origind maps.
Quadlity control and checking at this time was mainly concerned with feature coding and
accuracy.

Features not collected from the scanned raster images where collected by traditional
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digitizing methods, with the original paper map as the digitizing source. Here too, the
same in-house software was used for data capture and coding. The finished data was
aso checked using the color copies of the origind maps. Here too, quality control and
checking was mainly concerned with feature coding and accuracy.

The digitized data were then converted into Arc/Info format. Here the specific
data layers were assembled and the representative topologic structure created.
Next the data was transformed and projected using the map-projection previous
described.  Check plotswere again produced and afinal check was made.

At this stage in the Project, no edge-matching of data has been done because al of these
features will be subject to updating and revision during the next phase of the Project.
Presently al defined feature capture, topological data structuring, and feature attribute
coding have been completed and checked at thistime.

4) Interim ddliverables
The interim ddliverable data products a 1:100 000 scale will be the ARC/INFO Rev
7.21 formatted data coverages for al collected data, and sample check plots of each
sheet within the project areaonly. The digital datawill be delivered on CDROM.

528. “SPOT” DataAcquisition

In order to make secular change of 1:100,000 scale digital maps covering 120,000 kn?* in the
next year's stage, JCA ordered the acquisition of the new “SPOT” images to the agent  this
year.

The total scene number covering whole area was 75 with 60 km x 60 km covers each scene
duplicating 10% each side. During July 1997 through August 1998, 66 scenes were completed
the data acquisition and another 7 scenes with some clouds were accepted under the condition
of the submission of archives. As for the remaining 2 scenes were difficult to get good data,
therefore J CA decided to apply their latest archives (Figure 5.2.7 / Table 5.2.5).

52.9. Preparation for “SPOT” Image Interpretation
For preparing the interpretation key of “SPOT” imagery at the time of implementation of
secure change, the Study team collected the photos which are cover the items of application
map symbols from air by helicopter. These photos are compiled as interpretation keys together
with corresponding existing aeria photos portion and that SPOT imagery.
Then these interpretation keys are to apply for compilation of secure change of 1:100,000 scale
digital maps.
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Figure5.2.7 Index of “SPOT” Imagery
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Table525-1 Spot Imagery List (Image level; Panchromatic-1B)

No. ?\fg‘ K/JNo. Acquigtion. Incidence | Cloud Coverage | Image Qudlity
' K/J Date Angle

1 2 93/ 365 97/09/01 L134 Lessthan 10% Excellent
2 2 93/ 366 97/09/01 L134 | |
3 4 | 94/365 98/07/09 L0.86 More than 10% |
4 4 | 94/366 98/06/18 L0.90 Lessthan 10% |
5 4 | 94/367* 98/06/08 L9.00 More than 10% |
6 4 | 94/368 98/06/18 L09.0 Lessthan 10% |
7 4 | 94/369 98/06/18 L09.0 | |
8 4 | 95/365 98/06/13 L04.9 |

9 4 | 95/366 98/06/13 L04.9 |

10 | 4 | 95/367 98/06/13 L04.9 |

11| 4 | 95/368 98/06/13 L04.9 |

12 | 4 | 95/369 98/06/13 L04.9 |

13 ] 4 | 95/370 98/06/13 L04.9 |

14 | 3 | 95/371* 93/12/07 R3.21 More than 10%

15| 4 | 95/375 98/06/13 L04.9 Lessthan 10%

16 | 2 95/376 97/09/07 RO.73 |

17 | 2 95/377 97/09/22 L12.8 |

18| 4 | 96/365 98/06/13 L08.6 |

19| 4 | 96/366 98/06/13 L08.6 |

20 | 4 | 96/367 98/06/13 L08.6 | |
21| 4 | 96/368 98/06/13 L08.6 | |
22 | 4 | 96/369 97/09/07 R07.3 | |
23| 4 | 96/370 98/06/13 L08.6 | |
24 | 4 | 96/ 371* 98/08/26 L8.64 More than 10% |
25| 4 | 9%6/372 98/06/13 L08.3 Lessthan 10% |
26 | 4 | 96/373 98/06/13 L08.3 |

27 | 2 96/374 97/09/07 R07.3 |

28| 2 96/375 97/09/07 R07.3 |

29| 2 96/ 376 97/09/07 R07.3 |

30| 2 9% /377 97/09/07 R07.3 |

31| 2 97/365 98/05/30 L4.57

P2 2 97/ 366 98/05/25 R3.57

33| 2 97/367 98/05/30 R4.57

A | 4 | 97/368" 98/06/29 R3.21

B | 2 97/369 97/09/07 R03.6

36| 2 97/370 96/07/18 R2.20

37 | 4 | 97/371* 98/08/25 L4.25 | |
38| 4 | 97/372 98/06/13 L12.7 | |
39| 4 | 97/373 98/06/13 L12.7 | |
40 | 4 | 97/374 98/06/13 L12.7 | |
41 | 2 97/375 97/10/24 R11.3 | |
2 2 97/376 97/09/07 R03.6 | |
3] 2 97/377 97/07/22 L04.7 | |
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Table525-2

Spot Imagery List (Image level; Panchromatic-1B)

No. ?\fg‘ K/JNo. Acquigtion. Incidence | Cloud Coverage | Image Qudlity
' K/J Date Angle

4 | 2 98/ 365 97/07/17 LO1.1 Lessthan 10% Excellent

45 | 4 | 98/ 366* 98/06/29 L0.50 More than 10% |

46 | 4 | 98/367* 98/06/29 L0.50 More than 10% |

47 | 2 98/368 97/07/17 LO1.1 Lessthan 10% |

18 | 2 98/ 369 97/07/17 L01.1 | |

49 | 4 | 98/372 98/06/24 R07.3 | |

50 | 2 98/373 97/07/17 L00.7 | |

51 | 2 98/374 97/07/17 L00.8 | |

52| 2 98/ 375 97/07/17 L00.8 | |

53| 2 98/376 97/07/17 L00.8 | |

| 2 98/377 97/07/17 L00.8 | |

5 | 2 99/367 97/08/07 R00.7 | |

56 | 2 99/ 368 97/08/07 R00.7 |

57 | 2 99/369 97/08/07 R00.7 |

58 | 2 99/374 97/07/17 R03.9 |

50 | 2 99/375 97/09/02 R03.6 |

60 | 2 99/ 376 97/09/02 R03.6

61 | 2 99/377 97/09/02 R03.6

62 | 2 | 100/374 97/08/07 L00.8

63 | 2 | 100/375 97/08/07 L00.8

64 | 2 | 100/376 97/08/07 L00.8

65 | 2 | 100/377 97/08/07 L00.8

66 | 2 | 101/ 374 97/08/07 L04.7

67 | 2 | 101375 97/08/07 L04.7 | |

68 | 2 | 101/ 376 97/08/07 L04.7 | |

69 | 2 | 101/ 377 97/08/07 L04.7 | |

70 | 4 | 102/374 98/06/19 L00.2 | |

71 | 4 | 102/375 98/06/19 L00.2 | |

72 | 2 | 102/ 376 97/09/23 L00.8 | |

73 | 2 | 103/374 97/07/28 R03.9 | |

74 | 2 | 103/ 375 97/07/28 R03.9 | |

75 | 2 | 103/ 376 97/07/28 R03.9 | |

There are another archive datafor the* marks
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5.2.10 Peripheral Maintenance for GIS Equipment
Periphera maintenance for GIS equipment is to set up a engine generator and air-conditioners
at the GIS Operation room in fourth floor of MINOPU.
At this first plan, the capacity of a engine generator was enough for to supply dl eectric
instruments including two air-conditioners, computers and these periphera insruments at same
time. However, there was no space founded for the large capacity’s engine generator in
MINOPU. Finaly, the engine generator was changed to asmall capacity one, as a emergency
power supply, which can keep the minimum power supply for the closing of working
computers at the time of sudden public power cut.
Accordingly, during the third phase field survey, one set of DENY O/DCA-13SPK(11.5kVA)
was indaled at the terrace room on the fourth floor with the floor reinforcement and the
exhaust outer pipe.
Simultaneoudy, two set of air conditioners were set up in the GI'S operation room, then switch
box and seven wall socket with appropriate cables for computers operation were set up and
wired with the engine generator.
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In the case of operation, the public power supply circuit should be connected usudly. At the
time of public power cut, the manua switch of power supply should be change to the engine

generator, then after this, the engine generator should be worked.
Conversdly, in the case of public power restoration, stopping the engine generator, manual

power supply switch should be changed to public power supply side.
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5.3. TheThird Year’'sWork (1999)

5.3.1. Draft Manuad for Land-use Classification
Through this Study, the Land-use Maps of Luanda at a scale of 1:25,000 have to be prepared.
Therefore, in this working period, the draft manual for land-use classification necessary for the
successive fiscad year's fidldwork was prepared. The classification was classified in 28
items finally concerning the character of metropolitan area'sland-use.
In future, if any city district redevelopment work for the urban area is implemented, it is
necessary to correctly grasp the current circumstances of the city digtricts.
In this case, it will be important to investigate not only the natural conditions such as vegetation
and the conditions of land utilization, but also the actual circumstances of buildings and public
facilities used asthe city functionality.
The 28 items in this classification were considered to serve as the basic materids for city
redevel opment planning in the future.
Then this manual was prepared asadraft.  Accordingly, before commencement the field work
for land-use classification, this manua should be revised and agreed by Angolan side after the
consultation with MINOPU.

53.2. Interpretation Keysfor Satellite Images
In the Study, existing 1:100,000 scale map's features such as roads, villages,vegetation and their
topologies were interpreted on the recent satelliteimages  (* SPOT™).
The keys necessary for the interpretation of satellite images for their up-data were sampled by
comparing the existing maps of 1:100,000 scale and existing aeria photographs of 1:30,000
scale which were prepared pervious year and snap photos from air together with the satellite
image data.  For those places where interpretation was difficult or significant secular changes
were observed. It was best to conduct the field verification. However, in the Study area at this
time, it wasimpossible.  If it was possible, there were some areas could not be approached for
security reasons.  These interpretation keys were collected and generated through the aeria
verification using a air craft, and extract the typical areas using the “SPOT” satellite images
within the Study area.
The interpretation keys prepared at this time were attached to the Progress Report 3.
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5.3.3. Interpretation of Satellite Images
In order to check whether there is any problem on the“ SPOT” images leased from J CA for the
succeeding works in advance, attached information on the image acquisition (time the images
were acquired, angle, and coverage) and the images were directly displayed on the computer
using the quick look method. It was necessary to inspect the coverage state of the Study area
and the tolerable amount of clouds and to confirm that there was no trouble for the succeeding
study operations. If any serious problem exist, it was promptly reported to JCA and the
measures were consulted with JICA.
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Fgure5.3.1 Working Flow Chart
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Figure 5.3.2 Satellite Images Used
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The inspected and confirmed “SPOT” image data were processed for easy interpretation of
vegetation and planimetric features such as by adjusting the luminance, density, and
enhancement. Negatives were generated from the data using the film writing. From the
generated negatives, enlarged images was generated for each scene with the scale of 1:100,000
for the preparation of interpretation keys and the site interpretation of update areas.

The topographic information and the information on planimetric features such as roads, cands,
and small substances were comparatively interpreted with the existing topographic maps. The
areas with secular changes were identified the images of these areas were interpreted based on
the SPOT satdllite images and the results of the interpretation keys, then classified, arranged,
and recorded on the printed “ SPOT” satellite images.

5.34. Preparation of Ortho-rectified Satellite Images
(1) Ortho-rectified image

Ortho-rectified images can be generated either by the same unit as the topographical maps
(map-base ortho-rectification) or by the unit of the acquired scene of “SPOT” satellite
images (scene-base ortho-rectification). In generating the ortho-rectified images for this
time, the former map-base ortho was used. The reason was that, for extracting secular
changes and digitizing the interpreted data on scene-base printed images, which are the
main purpose of generating ortho-rectified images, generation of map-base
ortho-rectification was more appropriate for the work because comparison with the existing
topographic maps was easier.

(2) Generation of ortho-rectified imagery
1) Orientation work
An orientation element data of “SPOT” image is generated by selecting more than ten
spots which are clear on the “SPOT” images, have no secular changes for each scene,
and are the acquisition units of “SPOT” images, and by reading the coordinates of the
selected spots on the existing maps, then the orientation work is conducted based on the
orientation element data for each scene by giving the same ground coordinates of the
target topographic mapsto the “ SPOT” image data.

2) Generation of digital atitude model
Digital terrain model (DTM) was generated by exacting and editing the areas (such as
water surface) where the dtitude is even) on the vector data of topographic data
digitized by the digitization of existing maps and by inputting the atitude to the GIS
software as the attribute data through the use of the conversion program.



In this case, for the purpose of preventing input errors or missing, each contour line was
displayed on the screen for each color by paying sufficient consideration to the
inconformity. In order check whether the DTM was correctly converted, extraction
and correction of the locations with inconformity were conducted by generating contour
linesfrom the DTM data and compare and ingpect them.

Since the scenes covered by the existing maps and the “SPOT” scenes were not same,
the a digital terrain model generated from the existing maps will be joined together to
generate ajoined digital altitude model covering the scenes of “ SPOT” data. In this case,
the input contour lines are joined together, but inconformity might occur when they are
converted to the digital altitude model. Therefore, adigital terrain model covering the
SPOT scenes must be generated by editing the digital terrain model while paying
sufficient consideration to the inconformity.

535. Digitization of Update Date
The main process flow of this updating work involves displaying a section of the ortho-rectified
image on the screen, overlaying that image with previoudy collected digital data (data created
fisca 1999) and then updating the existing digital data based on the change areas visible on the
image.
Before beginning this work, the ortho-rectified images are cut into quarters so that their sizeis
smaler. This alows for fagter display (roaming and zooming operations) by the software.
These quarter section images retain their geo-referenced qualities.
These images are then displayed using specialized software created in-house for such updating
and editing work. The software, VecEdit, provides rich functionality within a graphic
interface (GUI) for display, updating and verification of the digital data.
To assist with the updating, changed areas and features were indicated on miler film, one per
map sheet. This cursory interpretation was carried out by expert trained in image
interpretation and provides a visud aid for the data input technician while they are looking at
thescreen.  Thismiler film, acheck plot of the digitd (GIS) dataand the original base map are
then examined in unison before the technician edits the existing data.
The GIS datafor this project is grouped into related layers.  These layers contain either points,
lines, polygons or a combination of polygons and lines. However, during the input of al this
data, a combined feature layer of polygons and lines was created to make the complex task of
data creation more easy. This layer has been designated as the “working cover” (cover meaning
GIS layer in software terminology).  This “working cover” contains al vegetation, hydrology,
road, rail and built-up areafeatures.
The individud data layers are then made by automatically extracting a specific group of data,
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based on a range of feature codes, from the working cover and then finalizing that layers
structure with some additional processing commands within the GIS system.

The major importance of the “working cover” isto allow al of the dependent data features to
exist within one common “cover” that can be easily edited and updated by the technician. This
reduces the amount of time needed to update the features, but more importantly reduces or
improperly structured data at the time of editing/updating and thus eliminates the task of editing
each layer independently.

Working on a per/sheet bas's, the new data features or changed areas are then edited using the
VecEdit software. These new features are added directly into the “working cover” based on
each feature’'s coding scheme. After completion of the initial updating for the sheet the data
from the “working cover” are extracted and placed into their individud layers. This operationis
performed by using the GIS software. Next, check plots of al the data for the sheet are made
and feature checking and quality assurance is performed. Any mistakes or incorrect features
are then re-edited and the layer extraction, check plot and festure checking are performed again.
These tasks were performed for al of the sheetsin the entire study area.

The study team identified that the most significant areas of change between the original base
maps and the ortho-rectified image datawas in Luanda and the surrounding areas.  Since there
was such a dignificant amount of change, it was decided that the updates for Luanda and
surrounding sheets be based on data collected during the air-photo part of this project. Thus,
1:25,000 scale vector data of Luanda was generdized and used as a new base to update the
1:100,000 scale map sheet.  Vegetation and features for the surrounding area of Luanda were
extracted from the ortho-rectified imagery.

5.3.6. Generation of the Topology Datafor 1:100,000 Scale Digital Maps
This section will describe how the topologica data for the 1:100,000 scale maps has been
generated.
As described in section 5.3.5, much of the data preparation has taken place in the “working
cover.”  The GIS data for this project is grouped into various related layers. These layers
contain either points, lines, polygons or a combination of polygons and lines. However, during
the input of all this data, a combined feature layer of polygons and lines was created to make
the complex task of data creation more easy. This layer has been designated as the “working
cover” (cover meaning GIS layer in software terminology).
This “working cover” contains al vegetation, hydrology, roads, rail and built-up area features.
The individud data layers are then made by automatically extracting a specific group of data,
based on a range of feature codes, from the working cover and then finalizing that layers
structure with some additional processing commands found within the GIS system.
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The major importance of the “working cover” isto allow al of the dependent data features to
exist within one common “cover” that can be easily edited and updated by the technician. This
reduces the amount of time needed to update the features, but more importantly reduces
incorrect or improperly structured data at the time of editing/updating and thus eiminates the
task of editing each layer independently.

The working cover is made up of pointsand arcs.  Each of these points and arcs have specific
codes as defined in the database schema.  After editing of the “working cover” is complete,
datais extracted from the “working cover” to form some of the other individual map datalayers.
For example, road data is extracted, by code, from the “working cover” in the form of arcs
(lines), and then processed within the GIS and topological road layer data is created. In
another example, hydrology data is in the form of both polygons and lines is created by
extracting arcs and points from the working cover.  The points are then processed in the GISto
become the “label points’ or “centroids’ of polygon water features.  Where there are no points,
the arcs that make up single line water features (small rivers and streams) remain.  Uncoded
polygons which may be formed inside the outline of the sheet are coded automatically to zero
(0) because therewas no initia label points extracted from the “working cover” for those aress.
Other datalayers which are not inter-related to those featuresin the “working cover” are crested
separately. Examples of such layers may be independent point (symbol) features, or specia
text label points. These layers are ill checked using the same rigorous quality control
procedures as the other data layers, yet because these features are not part of the “working
cover” their creation and management is considerably more simple.

Edge-matching of the data is performed on line and polygon layers. The magjority of
edge-matching work takes place in the “working cover” because of the number of layers
present. Edge-matching work is normally carried out after edited features have been finished
and verified. To facilitate edge-matching map sheets are merged into blocks of a manageable
Size, either 2 x 2 or 3 x 3. Edgematching is then performed manually by the technician
between the previous sheet boundaries, within these new blocks. After edge-matching and
polygon verification is complete, the blocks are split into their respective single sheets.

The structure of the fina deliverable data will be in the form of a “map library.” This “map
library” form is specific for the GI S software used in this project [Arc/Info Rev.7.x by ESRI Inc.
(Redlands CA, USA)].  The concept behind the “map library” isto allow large amounts of tile
based data to be more easily managed, viewed, plotted and queried. The datais only put into
the“map library” once all of the edge-matching, checking and quaity assurance tests have been
completed. The map library uses a smilar grouping found in the database to manage the
different layers of data. The “working cover” is not inserted into the “map library”, but is
provided in the fina delivery as a sarting point where future updates to the data can made.
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While it is possible to edit data within the environment of the “map library” within certain
software packages, it is usually easier and more robust to extract data from the “map library”
make edits and updates, then process and re-insert the data back into the library. The
functions for this set of proceduresis contained within the “library management module” of the
GIS software.

5.3.7. Map DataComposition on 1:100,000 Scale Digital Maps

Table 5.3.1, 5.3.2. provides a brief description of the contents of each of the data layers in the
GIS database. This brief description will serve to highlight the various types of data for each
layer. In the table, the “layer description” shows the main layer group description and aso
provides information on the type of data, being points, lines, shapes, complex (lines and shapes),
and text data, etc. In the center of the table is the coverage name for the represented group. This
isthe officia named datafile within the GI S database. Finaly, the “data contents’ section serves
as a liging of the maor types of feature data found within the representative layer group.
References or notes describe any specia characteristics or requirements of the data features
within the respective layer.

A more comprehensive description of the entire GI S database can be found in Table 5.3.3 ~5.3.5
and additional Abbreviation Codes, Table 5.3.6 ~ 5.3.8.

5.3.8. Preparation of Draft Operation Manual for GIS

Draft operation manual for GIS was prepared for use in “Learning Arc/Info” as a part of
Technology Transfer.  This manua will briefly explain conceptua background, as well as the
usage of project specific functions of GIS-Software Arc/Info.  The data compiled in previous
phase a a scale of 1:1,000,000 covering the whole country were used for exercises. The
training data and this manual will be available for the counterpart agency for use in their
“self-study”.

This operation manual was prepared as draft, therefore should be revised and added additional
items at the final stage.
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Table5.3.1

[ Layer Description

Covar Mamae

Data Contents

| Admintstration (Canographic - Lines)

po_B1_a

broken symbolized fnes shown on the maps

Administration (Shapes)

po_BD_s

[ o PR s i nnf

dala from po_81_a will be made inlo pokgons wilh
[the help and advising of the Counterpar agency.
(his dala in palygon from Boes nod yel exist in the
GIS database,

'E-mmm'émm'ﬁdm

WIMﬁMW daia mmﬁmu

-gmupﬁnmmwma‘pmm

Cllies, Villages and Fams (Poinis)

pﬁhrtitulmmmm mamas, number af
houses, and other admin. related infcemation as

e _T1_a

comour lines caplured as shown on the base
maps. Somelimes broken ar incomplete in small
instances, no additional aditing was dons o closs
of interpolale babwean of within afeas nol covered,

s

General Annotations (8s codes)

an_80_p

a poir with a prumeric value that is linked by that
value into he ennctaton tabla. Used to plod
idenlical annotation sbbreviation codes far poinl
symbods,

General Annolalions (as stnings)

=

& paird with & siing value wsed o plat a unigus
annotation string at the spacifiad point. & numanc
anne_coda value is also usad for adoltional data
elarfication, bl Aot usually ploted,

=] = ki L

Hydrology (Annotation Labels]

dn 53t

+.I1Iq|.n hﬂlhhig:-lnﬂnrlm coda walues

Hydralogy (cartographic - lines)

dn_%4 _a

small ling fagiures on the magp which sane anly as
catographic symbalogy (rapids or waterfall) and

Hydralegy (catograghis - poants)

dn_54_p

TSRS midASa LIS

small paird featuras an the map which serve only |

a5 cariographic symbology (iver heads, small
mﬂ:lj-'ldlﬂwl-ll nat ba part of the GIS dats

Hydrology (catographic shapes)

lﬂﬁhtrwhdmmﬂn mdﬂhmmﬁ

as canpgraphic symbology (sandbank symibals)
Bnd shiodld nol b par of he GIS dala

dn_81_c

main waier data, polygons and linas, al rvers,
lakas.

dn_62_p |primary water point feaiures, weils, (8nks, sic.
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Table5.3.2

Layer Description

Cover Mame | Dats Contents

Infraslruciure [Ponts) if_30_p |main man-made sinichures usually represented by
paind features on the map, An anno_code is
prasent if annoietion abbreviation aoEs.

Infrasticture (Shepes) if_31_s |mainurban aneas. alpons, |ange nens and
cemeteries,

Feaibway {Linas) m_ 23 a [rall mad lines, sidings. and othar track ralsted
featimas

Rutdwary Faciliies (Points) m_Z3 p |rail mad point fealures include siations, loadng
docks, abc. (shown a5 small sguare paimi features
&N e maps)

foads and Paihs. m_21_a |major road and transpor lingar data features |

|ﬁﬂd Facilites (Lines) d_22 a |road relaied featunes symbolized as lines;
emoankmants and bridges over 100 maters

Foad Faclliies (Points) d_232 p |road related features symbolized as points.
ml-murntn H'rl.ﬂllﬂ-ll bliﬂia‘l and cubvers

[Topagraphic Symbals (complex) p_73_c |canographically symbolized area and ine fealures,
having no ehevation data; dry fiver beds, gaclagic
| dikes, large rock slide areas.

Tapagraghse Symbals (painis) _T4_p |canographically symbolired poinl faalunes, higving
no ehevation data; rotk outcrops, sinks, peaks,
CEVEE.

| Topography (Annotation Labels) i 15 i Emutln'trlrlm irhd:'-urlnm ¢udnwluﬁ

Likithas (Lines) u_35 & muﬂmrﬂﬂlﬂhlfﬂhm.dl

eleciric power Bnas, telephone lines.

Liiiniss (Paints) 3% p |powsr and enargy related paind features, oil and

H!lh'.'. EHEIHE Wmm;

Viegetation Cover (carlographes - ines) | vg 64_a urlw}ﬂllrl]rmbuﬁiﬂ TR0 R & 08 6

...jorwind break, in a linear patiam

Vegetation Caver {compilex) wg B3 ¢ [main vegstation polygon data

Vageiation Cover {Pointe) vy 62 p |descriptive vegetation symbale showing canopy
irfarmation, yegetation type, density, be, (Loken
directly fram the basemaps; not fiald varified)

Vegeiation Cover (cariographic shapes) | wg 65 s |cariographically symboiiped polygon features used

o &how marshas and Swamps.
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Table5.3.6

g
7

Area_fesc_seg

s an 90 p lumed g 8 check Bag)

Mabionat Park <proper name=

dry kaks nama vath Biack bl pelor

margh, of tidal senmp name:

| CAPS uninown texd string

as creck flag for Bridge name

==zmmmazaal

CAPsmal unisnmen lext sting

FEEFEE

Hationsl Park <proper names
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Table5.3.7
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Table5.3.8
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Table5.3.9
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Takde 5.3.10

Table5.3.10
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