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Project Origin &

In order to improve administrative efficiency of governments and advice policy makers to take right measures, the Executive Yuan leads a plan to
establish an integrated Mational Geographic Information Systems [ NGIS) ) - The main goal of the plan is to help public and private sectors develop

GIS industry andupgrade competitiveness.

Ministry of Interior (MOI) is one of the partners of the plan. It conducts the construction of 1:1000-scale digital topographic maps. The largs scale
maps are the core data of national land information. They provide greatly detailed materials and accurate features for urban planning, public utility,
hazard relief, civil construction, water conservation as well as public transportation etc. However, to produce whole nation wide 1-1000-scale digital
topographic maps can not be achieved in few years, Besides, the government has ne other substitute to satisfy the need of GIS constructors at
present. Therefore, National Land Surveying and Mapping Center (NLSC), a branch of MOI was assigned to create a new kind of maps

called Common Version Electronic Maps (CVEM) that can meet most needs of public

Since the project of CVEM was launched in 2007, It has accomplished whole data in 2011. Now, NLSC have whole nationwide "Cammon Version

Electronic Maps” to serve public, and we will keep updating the Map data in the future.

W@ ik . no. ao7 Liming Rd., Sec.2, Taichung City 408, Taiwan (R.0.C.} TEL:886-4-22522965
Office Hours:0800-1730 2005¢ All rights reserved by the National Land Surveying and Mapping Genter, Ministry of Interior
Bestviewed with |E 10.0 with 1280 x 1024 resolution

Informatian Security Policy | Privacy Palicy
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Taiwan Electronic Map
National Land Surveying and Mapping Center, Ministry of the Interior, R.O.C.

I. Summary

The National Land Surveying and Mapping Center, Ministry of the Interior (NLSC, MOI) has
established the Taiwan Electronic Map (Taiwan e-Map) of Taiwan by the year of 2011. With
characteristics of high precision and fast update, it comprises data layers of basic spatial geographic
information which are of most frequently used for people’s livelihood. The Taiwan e-Map contains
both the latest orthoimage and vector layer data including road, railway, water system,
administrative boundary, block area, building, landmark, control point, and address. It offers the
needs for the applications on disaster protection and rescuing, transportation, water conservancy,

economic planning, tourism, academic research, commercial analysis, and other value-added uses.

With the convenience of internet, the Taiwan e-Map Query System has been built up since July
2011. Statements of this project, mapping contents, methods, latest situation, and the rules of data
circulation are illustrated in detail in its website. Visitors can browse the interested location and

different layers in the query system free of charge.
IL. Introduction

To build an internet integrated National Land Information System (NLIS) for achieving the
e-government administrative goal, and promoting the development of civil geographic information
industry and improving national competitiveness, the Executive Yuan of R.O.C. has ordered all
administrative agencies proactively to build up the database of national geographic information.
The 1:1000 scale digital topographic maps with high precision and abundant geographical
information was chosen as the core data. Those maps were produced by local governments with the
subsidies by MOI for performing projects such as urban planning, land consolidation, public utility
pipeline, civil engineering, water conservancy, transportation, and even household. However, the
establishment of the 1:1000 scale maps takes time. Moreover, the areas where the above project
covers were mostly the urban districts. The total area is about 13% of Taiwan. For suburban or
non-urban districts where ranges were much larger, the 1:1000 scale maps were seriously in short.
This could impair the development of the national land information system and related economic

construction and planning.

Basing on the principle of map resources sharing for providing government agencies and civil
organizations’ various value-added applications, the Taiwan e-Map was originally designed as a
nation-wide, common, consistent and regularly updated electronic map which can hopefully meet
the most public needs. Therefore, the National Development Council included this project in the
“Ten-Year-Plan for Establishment and Promotion of National GIS”, with the first priority and
designated the business to NLSC.



The Taiwan e-Map is designed with the concept of GIS hierarchical overlapping. It contains 10
categories. They are road, railway, water system, administrative sector, street block, building,
landmark, control point, address, and orthoimage. There are 23 division layers under the above 10

categories shown as in the Table 1.

Table I  Taiwan e-Map Layers
Layer Geometric Geometric
Layer Name Layer Name Layer Category
Category Pattern Pattern
Road Center Line Line Reservoir/Lake Surface
- Water System -
Road Node Point Coast Line Line
Ordinary Road Surface County/City . . Surface
Road - Administrative
Overpass Road Surface Township o Surface
District
Tunnel Surface Village Surface
Road Divider Line Block Block Surface
TRA Line Building Building Surface
THSR Railway Line Landmark Landmark Point
MRT Line Control Point Control Point Point
. Building .
River Surface Address Point
Address
Water -
Grid
System ) ) )
Mid-River Line Line Orthoimage Orthoimage (Resolution:
25cm)

II.  Map Tiles

Map Tile is a technology that spatial information can be transmitted with the method of file
arrays to end users. By this way, the huge map file can be controlled its volume during transmission.
So, the transmission efficiency and the quality of the geographic data can be well kept. The NLSC
offers Taiwan e-Map service by using the Map Tile technology to improve map browsing
performance, upgrade the internet transmission speed and optimize the demonstration of map

contents. The details are illustrated as follow.

1. Map Tile Optimization

It is the way to produce the high quality PNG32 format first and then optimize and compress
them into JPG format instead of producing JPG format directly. This is to maintain the map
quality on one hand, and efficiently use the space of server on the other hand. This procedure can
effectively decrease image size by 80% or above and still keep the clearness and sharpness of
image avoiding the blurred fonts and zigzagged road margin lines that happens if reproduced

directly from originals to JPG.




Table 2 Quality and Performance before/after Adjustment of Map Tile

File size: 125KB

File size: 15KB

PNG32, before compression & JPG, after reproduction Volume
reproduction decreased
o .
. it &
o i
By 81%
By 88%

2. Preprocessing of Orthoimage

The aerial images of the Taiwan e-Map were provided by the Aerial Survey Office, Forestry

Bureau, Council of Agriculture (ASO, FBCA) and were used to produce orthoimages. Various

types of remote sensing images such as Unmanned Aircraft System (UAS) images, WorldView

satellite images, and QuickBird satellite images were also used to update map partially.

Orthoimages used in this system were put watermarks on each sheet of image. It displays the

information of the type of the image and the captured year for the need of users. The watermark

transparency can be adjusted for easy reading and image capturing.

95213017
| il

Figure 1 Watermarks include information of image types and the year captured




Figure 2 Watermarks transparency properly adjusted for easy reading

3. Import Elevation Information

The spot heights and contour lines data in 1:5000-scale basic topographic maps are extracted
out to produce terrain information which is displayed with the methods of color-layer to make
map tiles. It helps users clearly understand terrain variation by corresponding dark/light colors.

Also, user could estimate the elevation by the value of the contour or spot heights.

4. Guidelines for Place Names and Reproduction of English Version Map Tiles

In addition to refers to the Chinese Phonetic Translation Guidelines by the Ministry of
Education and the Regulations Governing the Standard Translation of Place Names by the
Ministry of Interior, the English Taiwan e-Map refers to international convention and official
announcement for English translation. A Chinese-English translation guidelines are adopted as
the principle of translation. Particular place names and landmarks are categorizing of the same
traits. As the translation work is complicated and tedious, Chinese-English translation conversion

table is provided to meet the requirements for updating the subsequent English Taiwan e-Map.

IV.  Introduction to the Taiwan e-Map Query System

1. User-friendly Interface Design for Easy Operation

To provide users with simple and convenient operating interface, there are 4 classifiable
menu banners on the left side of the system home page. They classify functions of the same
nature. The menus are Layer Selection, Map Tools, Location Search, and Map Contents and
Legend. This design not only allows users to find the function according to classifications at the
fixed position more easily, but also minimizes the space ratio of the menu on the screen. The
hidden menu function at the same time helps maximize the map display area to make map

browsing more convenient.
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Figure 4 Functions are easily operated with the menu classification

Figure 5  Maximize the display area by hidden menus



2. Diverse and Plentiful Geographic Information Available for Browsing

The information of the base map in this system is classified into two major categories,
vectors and image. It can overlappingly displays diverse information of building address,
elevation information and semi-transparent vector graphics. With the mapping layer menu, users
may switch between the vector and image base map when they are browsing instantaneously, and
activate different information freely to browse overlappingly according to their needs. To provide
users with more operating options, the System offers the transparency and on/off setting function
for the overlapped items, giving more flexibility on the use of the overlapped display. The System
also provides elevation information and becomes the only electronic map that simultaneously

features contour lines and spot elevation in Taiwan.
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Figure 7 Display of semi-transparent vector overlapped on the orthoimage map




3. Online Overlapping more convenience convenient for Advanced Use

To facilitate advanced use of the map information, the System provides online overlapping
function and supports current coordinate systems used in Taiwan (e.g. TWD97 and WGS84). It
also offers various data formats such as KML, SHP, GPX, DXF and CSV for online overlapping.
Users may apply the overlapping function on any computer at any time without having to collect
base maps, install software, and proceed with complicated GIS map settings. Users may browse
all geographic data from the System on the Internet, retrieve related geographic information
spontaneously to overlap their own information to understand the current status of the areas they
are interested in. With the consideration of the need for browsing different geographic data
simultaneously, the System has the style setting function for various geographic data that allows
users to overlap one or more kinds of data at the same time. By using the customized settings of

overlapping their own geographic data, users will enjoy a better browsing experience.
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Figure 8 Demonstration of online overlapping function



4. Online Feedback Report for Data Updating

In consideration of matching up the fast development at urban areas and early fixing lagged
geographic data, the System offers an online report function for data feedback to update Taiwan
e-Map. It provides specific instruments in the formats of point, line and polygon to locate the
changed scope and status. Text input function is also offered to assist the description of the
current status of the geographic change and tell why they are changed. With these reports, the
System administrator may look insight into change areas and subsume them within update plan

early.

BREONE

4 - "
. I
¥

aemnen & 2 x G samer

h:4 B, WE-TIATA SNEHSENE. | Smm

BFEERE

g
2
2
3
£ ]

'

T 2738

oo e =

[:{ﬂ @EI;?%% . aEs @
Figure 9 Users report changes online Figure 10 Administrator reviews the report

message in the background system

5. English Version Electronic Map Query System for Non-Chinese Speaking Visitors

To respond to globalization, create a foreigner-friendly environment and improve the
friendliness of the map for non-Chinese users, NLSC has established an English version Taiwan

e-Map query system. The following user-friendly functions are for non-Chinese users.

5.1 Switch between Different Versions, Provide Information More Completely

In response to the trend of globalization and providing convenient map reading for
foreigners in Taiwan, NLSC has made an English version of electronic map. Basing on the
already made Taiwan e-Map, NLSC has prepared English version of Taiwan e-Map- It offers
English operation interface, instant Chinese/English versions switch. Therefore, foreigners can
easily operate the location query and obtain the relevant information. The coordinates and
English annotation will be displayed on screen. These have brought visitors coming from
non-Chinese speaking countries the convenience in itinerary planning during their stays in

Taiwan.
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Figure 11 ~ An English/Chinese switchable function depending on users’ preference

5.2 Easy Locating Easy Browsing

Non-Chinese speaking visitors can take the advantage of the instantaneous service and
convenience of the internet access to the website of English Taiwan e-Map. By inputting the
landmarks;—street names, or coordinates, the relevant information and descriptions will be
displayed. It helps the visitors to overcome the unintelligible Chinese characters readings at any

sites where they are in Taiwan.
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Figure 12 Non-Chinese users can query for landmarks with inputting English texts



V. Geographic Data Update Mechanism

1. To Increase Map Data Update Frequency with Administrative Processes

Spatial information produced in any project once are useful, no matter by the central
government or local governments, can be used to update the Taiwan e-Map. That is possibly to
increase the update frequency by the bases of data resource integration, sharing and exchange
mechanism. This update mechanism is therefore brought into the administrative processes for the
purpose of offering the latest geographic information. The geographic data used to update the
Taiwan e-Map is not limited by the conventional aerial photogrammetric plotting and field check
only. All other methods of mapping will be possibly accepted for speeding up the update to the
geographic data in the layers of road, buildings, and landmarks and so on. Then, the goal of a
long-term dynamic updating and instantaneously providing the real time map information can

also be achieved.

To increase the updating frequency and save budget of the Taiwan e-Map, map resource
integration and administrative process, in addition to using aerial 3D images in conjunction with
field survey, are included to support geographic data update. In 2013, a fast updating mechanism
for the Taiwan e-Map was planned, in which mapping layers frequently used such as expressways,
buildings and landmarks would be updated in a real-time manner to reduce the gap between

geographic data and current status.

Table 3 Reference Data on Administrative Process for Geographic Data Update

Supporting Agency with Administrative Process Reference Data for Update
Included
Public Construction Commission, Executive Yuan Key public construction list
Information Center, Ministry of the Interior Building address
National Development Council, Executive Yuan Government agencies list
Ministry of Culture, Executive Yuan Culture facilities data
Department of Statistics, Ministry of Education Schools list

Department of Commerce, Ministry of Economic Affairs | Business registration data (landmarks
of livelihood facilities such as
large-scale supermarkets or

convenience stores)

Tourism Bureau, Ministry of Transportation & Tourism database (landmarks of
Communications livelihood facilities such as scenery

resorts and hotels)

Information Management Center, Ministry of Transportation Road Network Digital

Transportation & Communications Atlas

10



Directorate General of Highways, National Freeway

Bureau, National Expressway Engineering Bureau

Road completion drawing

Road Engineering Division, Construction and Planning

Agency, Ministry of the Interior

Road completion drawing

County/City Government

Road completion drawing, Building

address list

Department of Land Administration, Ministry of the

Interior

Land consolidation, Zone

expropriation list

Central Geological Survey, Ministry of Economic Affairs

Aerial orthoimage

Aerial Survey Office, Forestry Bureau, Council of

Agriculture, Executive Yuan

Original aerial image

Table 4 Geographic Data Update from the mechanism of Administrative Process

Updated Layer

Updated Content

Data Source

MRT, Landmark

MRT Xinyi Line and relevant MRT station
landmarks added

Taipei Rapid Transit

Corporation

Landmark, Revise related data according to government | National Development

Block organization reconstruction (including Council
sub-government agencies at all levels)

Road Beishan Interchange, National Highway No.6 | National Expressway
(Newly constructed road) Engineering Bureau

Road New Taipei Blvd. (Road name renumbered) New Taipei City Government

Road Touwu Interchange, National Highway No.l | National Freeway Bureau
(Newly constructed road)

Road Guchuan Bridge, Provincial Highway No.24 | Directorate General of
(Newly constructed road) Highways

Road Dapumei Redevelopment District (Newly Chiayi Country Government
constructed road)

Road Yuanlin Redevelopment District (Newly Changhua Country
constructed road) Government

Landmark Revise related data in coordination with New Taipei City Government

integration by Household Registration Office,
New Taipei City

MRT, Landmark

TMRT Sungshan Line and relevant MRT
station landmarks added; MRT network name

adjusted after revision.

Taipei Rapid Transit

Corporation

Administrative
sector,
Landmark,
Block

Revise related data in coordination with
Taoyuan County upgraded to a special
municipality named Taoyuan City on Dec.
25, 2013.

National Freeway Bureau,

Taoyuan City Government

11




Updated Layer Updated Content Data Source
Road Jingguo Redevelopment District Taoyuan City Government
Road Nantou Interchange, National Highway No.3 | National Expressway
(Newly constructed road) Engineering Bureau
Road Liuying Interchange, National Highway No.3 | National Expressway
(Newly constructed road) Engineering Bureau
Road Gongdao 5th Road, Hsinchu County (Newly | Directorate General of
constructed road) Highways
Road Newly adjusted Provincial Highways No. 29, | Directorate General of
63 and 7D Highways
Road Ist Phase Engineering, Wenshui Bridge Miaoli County Government
extended to Jingua Bridge, and Road
Widening Engineering for Miaoli Country
Road No.62 (Newly constructed road)

2. New Surveying and Mapping Technology for Geographic Data Update

For being able to quickly obtain change information of ground features by various channels
to update the Taiwan e-Map with the consideration of efficiency and limited budget, the NLSC
continuously introduce latest survey and mapping technology such as Unmanned Aircraft System
(UAS) and Mobile Mapping System (MMS). Featuring high mobility, high efficiency, and low
cost, these new technological tools are missioned specifically for small area mapping. They have
successfully captured relevant data for update at some national highways, expressways, and
Typhoon Morakot rehabilitation areas. It has been proved their achievement capability for update

works.

To faster retrieve terrain change information and optimize the Taiwan e-Map’s update
efficiency and budget benefit, the NLSC continues to introduce new surveying and mapping
technology such as employing Unmanned Aircraft System (UAS) or Mobile Mapping System
(MMS), which features high mobility, high efficiency and low cost, to update geographic data for
small areas with fast changes. The new technology has surveyed the geographic data for some
national highways, expressways, or Typhoon Morakot rehabilitation areas. It has been completed
to achieve the goal of instantaneous data update and strengthen the performance of the

geographic data update.
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Figure 13 Zone Expropriation Plan in Zhonglu District, Taoyuan City,
updated with UAS (Rotorcraft) image

a. Interchange road Section b. Existing road data c. Interchange road Section

before update overlapped with MMS data after update
Figure 14 Example of Updating Interchange Road Section by MMS surveying data

Table 5 Geographic Data Update Using MMS
Updated Content
Minhsiung Interchange, National Highway No.1, Jiayi County

Hsiaying Interchange, National Highway No.1, connected with Provincial Highway

No.84, eastward, Tainan City

Road widening engineering for Wugu-Yangmei Elevated Highway, New Taipei City
4K+220 -- 9K+150 and Jiping Tunnel, Provincial Highway No.2C
Fenghu Elementry School — Champion Tiles, Provincial Highway No.13A

(alternative route)

E707-1 Beimen Interchange — Tainan Country Road No.1, Beimen-Yujing Line of

Provincial Highway No.84
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Table 6 Updating Geographic Data with UAS
Updated Content
Special Highway No.3, Taichung City
Whole National Highway No.6
Permanent House Site (Typhoon Morakot), Zhulu, Chiayi County

Permanent House Site (Typhoon Morakot), Leyei, Chiayi County

Permanent House Site (Typhoon Morakot), Dawu, Taitung County

Permanent House Site (Typhoon Morakot), Jeupeng, Pingtung County

Guchuan Bridge, Provincial Highway No.24, Wutai, Pingtung County

Beishan Interchange, National Highway No.6, Guohsing, Nantou County

Provincial Highway No.84, Hsuechia, Tainan City

Zone Expropriation for Zhonglu Plan District, Taoyuan City

Provincial Highway No.86, South Dist., Tainan City

Dapumei Redevelopment District, Dalin, Chiayi County

Provincial Highway No.61, Fuhsing, Changhua County

Provincial Highway No.61, Mailiao, Yunlin County

Tongluo Science Park, Miaoli County

Nantou Interchange, National Highway No.3, Nantou, Nantou County
Chigu Dist., Tainan City

VI.  Application Performance

1. Offer the Taiwan e-Map Circulation Online

In order to offer the Taiwan e-Map data for applications, NLSC had legislated the offering
regulations into Operation Directions for Circulation of the Computerized Surveying and
Mapping Results for circulation. From the second half of 2009 to June 2015, the NLSC has
provided the following agencies/organizations with 257,811 map units for public use. It includes
the National Science & Technology Center for Disaster Reduction, Ministry of Economic Affairs
(Next Generation Telematics System and Innovative Application Project), Institute of
transportation of MOTC (Building Sustainable Transportation Information System Program),
Aerial Survey Office of Forestry Bureau of MOA, Taiwan Water Company, Energy Bureau of
MOEA (Fuel and Gas Pipeline Geographic Data Management System), Department of Statistics
of MOI, Public Construction Commission of MOI, Information Center of MOI, Department of
Land Administration of MOI, and local city/county governments. It has significantly reduced the
duplicated expenditure about 249.5 million US dollars (each map unit costs about 968 US dollars)
for producing geographic data with these government agencies. The statistics of applying cases
for the Taiwan e-Map by year is shown in Table 7, the user types in Table 8, and the applying
map units by year in Table 9.

14



Table 7 Statistics of Applying Cases for the Taiwan e-Map by Year

2015
Year 2009 2010 2011 2012 2013 2014
(Jan.~Jun. only)
Total Cases 2 20 57 96 73 80 40
Table 8 Statistics of User Types for the Taiwan e-Map
Central Local
Public | Academic Business .
User Types Government | Government . L L. Individual
Utility | Institution | Organization
Agency /Agency
Total Users 34 36 7 22 57 56

Table 9 Statistics of Applying Map Units for the Taiwan e-Map by Year

. Statistics of Number of Applying Map Units
Taiwan e-Map Total
Free of Charge Charged -
a
None For Value-added None For Value-added .p
Year Units
Value-added purpose Value-added purpose
2009 1,004 1,004
2010 8,514 3,176 11,690
2011 18,164 10,834 28,998
2012 63,460 15,174 1,447 80,081
2013 29,018 505 11,307 1,057 41,887
2014 66,368 742 8,637 214 75,967
2015
17,211 6669 23880
(Jan.~Jun. only)

* the extent of a Taiwan e-Map offer unit is according to 1.5 degree of latitude and longitude

2. Free Taiwan e-Map Web Map Tile Service

Keeping pace with the trend of Open Data, the Taiwan e-Map is also available to offer
WMTS and WMS with free charge. Many application systems of various agencies or institutions
have used the Taiwan e-Map via the WMTS service. Domestic application systems include “Real
Estate Transaction Database Website” (MOI), “Taiwan Centurial Historical Map” (Research
Center for Humanities and Social Sciences, SINICA), ”Residence e-Map” (Public Construction
Commission, MOI), “Internet Cadastral Map Convenient Service for Mobile Devices” (MOI),
“Taoyuan Aerotropolis Control Point Query System and Real Estate Information System”
(Taoyuan County Government), “Industrial Land Supply Information Platform” (National
Development Council), and “Water Outage Information Query System” (Taiwan Water
Company). Until June 2015, there are 58 application systems using Taiwan e-Map via WMTS, a
total flow of 529.59 million map tiles with the capacity of 7,051.8G were used, in which 29.96
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million map tiles were used in 2013 and 220.55 million in 2014, suggesting 6.36 times growth
2014 vs. 2013. In addition, the WMS of the Taiwan e-Map has been available for application
since November 2012 and opened for public use since June 13, 2013 (available for use without
application). The number of IPs used has been increasing. As of June 2015, the request calls for
the use of WMS totaled 5.857 million, with the flow of 2167.7G, in which the number totaled
780,000 in 2013 and 2.680 million in 2014, indicating 2.43 times growth 2014 vs. 2013.

Table 10  Statistics of Citation Flow for WMST of the Taiwan e-Map

Number of Map | Map Tile Total Flow
Month/ Year

Tiles (G)
Jan. 2013 2,565,859 83.9
Feb. 2013 1,033,254 34.0
Mar. 2013 1,557,753 51.2
Apr. 2013 1,476,111 47.9
May 2013 1,388,625 47.0
Jun. 2013 1,243,858 42.1
Jul. 2013 1,630,322 53.0
Aug. 2013 1,740,681 52.8
Sep. 2013 3,024,033 72.9
Oct. 2013 4,664,950 96.5
Nov. 2013 5,325,701 104.4
Dec. 2013 4,315,622 76.8
Jan. 2014 12,521,150 167.1
Feb. 2014 11,216,104 120.4
Mar. 2014 7,520,952 139.7
Apr. 2014 10,760,603 207.9
May 2014 15,328,956 312.0
Jun. 2014 10,561,076 243.4
Jul. 2014 12,451,814 281.5
Aug. 2014 12,801,359 288.1
Sep. 2014 13,959,942 290.8
Oct. 2014 30,788,630 273.1
Nov. 2014 37,393,467 362.8
Dec. 2014 45,246,924 529.2
Jan. 2015 40,900,422 483.8
Feb. 2015 30,481,614 350.1
Mar. 2015 49,624,382 584.6

Total 371,524,164 5,396.9
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Table 11  Statistics of Citation Flow for WMS of the Taiwan e-Map
WMS
Month/ Year Number of Number of
Flow (G) IPs Used
Calls
Nov. 2012 203,737 7.3 49
Dec. 2012 17,415 2.5 53
Jan. 2013 26,697 3.9 74
Feb. 2013 15,376 1.6 25
Mar. 2013 36,423 2.5 52
Apr. 2013 11,260 2.3 43
May 2013 11,231 3.0 54
Jun. 2013 45,596 14.7 212
Jul. 2013 42,570 15.7 536
Aug. 2013 42,912 22.0 647
Sep. 2013 391,982 72.7 929
Oct. 2013 53,764 29.6 987
Nov. 2013 59,305 40.1 851
Dec. 2013 44,241 23.5 661
Jan. 2014 51,211 36.7 759
Feb. 2014 50,955 37.3 760
Mar. 2014 100,218 51.3 1,594
Apr. 2014 85,736 47.4 1,355
May 2014 290,704 113.3 3,404
Jun. 2014 156,816 78.2 1,552
Jul. 2014 201,726 102.5 1,984
Aug. 2014 401,694 110.4 1,907
Sep. 2014 204,087 90.9 2,077
Oct. 2014 501,724 234.3 2,077
Nov. 2014 296,764 159.4 2,908
Dec. 2014 339,417 147.2 4,212
Jan. 2015 349,847 116.3 6,185
Feb. 2015 246,988 81.7 3,191
Mar. 2015 528,274 115.6 8,143
Total 4,808,670 1764.1 47,281
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3. Public Participation for Updating

As the urban area develops rapidly and changes frequently due to numerous road and other
construction projects, the System is designed with a tool for users to report online about changes
to the geographic data. Through the mechanism of public participation, the geographic data can
be updated dynamically based on users’ feedback. With an increasing number of browsers, the
ratio of feedback from users has been rising year by year. which has contributed tremendously
to the update efficiency for the geographic data of the Taiwan e-Map. There were 41 cases

reported in 2012, 265 cases in 2013, 664 cases in 2014, and total 1,081 cases until June 2015.

VII. Conclusion

Being officially released online in 2011, the Taiwan e-Map has recorded an increasing number
of browsers and earned reputation from vast users. It is great significant for the government to
continue the promotion of the integrated National Geographic Information Systems (NGIS), thereby
improving the government’s administrative performance, national competitive edge and its initiative
for the development of Taiwan’s geographic information industry. To provide more information, the
Taiwan e-Map keeps optimizing the geographic data. Since 2013, the Taiwan e-Map has added
common livelihood landmarks such as chain convenience stores, supermarkets, major department
stores, gasoline stations and financial institutions, aiming to offer more information that fits users’
need. In 2014, the Taiwan e-Map added over 300 mountains landmarks and elevation data such as

contour lines.

To ensure the accuracy of the Taiwan e-Map, the NLSC has continued data update and
maintenance since 2012. To address the public’s need for improving the effectiveness of the Taiwan
e-Map, in addition to employing new surveying and mapping technology, the NLSC increased the
update frequency and expanded the update methods through public participation and extracting the
necessary information from administrative process. Since 2014, the update cycle for Taiwan e-Map
has been set to two years from five years. Especially for major roads, landmarks, construction
projects, and local changes reported from users have been updated immediately to increase the
effectiveness of the geographic data and reflect the current status instantaneously. Such dynamic

update helps the Taiwan e-Map provide a higher quality electronic map for public use.
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