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ABSTRACT
KEYWORDS: Environmental geology, e-Government, Cloud Applications, Databases, Open Data,
Service-Oriented Architecture

This plan followed the government's Service-oriented Smart Government
Promotion Plan to promote Development of one-stop integrated services across
agencies. A Landslide Cloud Map Data Display Platform was established. This
platform serves as a cloud three-dimensional platform which can be used to release
and share the potential large-scale landslides data and environmental geological
information. The platform can visualize the integrated data including the geological
datasets, environmental geological data, and landslide data from investigations and
researches, which were collected by Central Geological Survey of the Ministry of
Economic Affairs in the past years. It also provides open data formats and one-stop
data application services. It can promote the public sensitivity to geological
disasters and awareness of disaster prevention.

Continuing the achievements of the previous year, there are 7 tasks in this year.
First of all, in accordance with the requirements and specifications of the National

Development Committee this year, we have revised the data exchange standards

and operating procedures, and continued to expand and maintain the landslide

geological cloud service data. This year, a total of 204 historical landslide catalogs

in the existing database were comprehensively updated. Moreover, the system has
added GeoJson-LD structure description to meet the open data four-star standard.

In_the expanded Cloud Map Data Display Platform, in conjunction with the tenth

anniversary review of the Morakot typhoon disaster, a theme application system
was produced. It adds the spatial location, description of collapsed areas, past and
present photos, and three-dimensional visualization of collapsed terrain in Morakot
typhoon disaster. The 3D point cloud model, without any plugged-in software, can
be freely operated and viewed in the browser after download. The system expands
the map data display function, adding a tool for customizing layer colors. It allows
users to adjust the data layer display according to their needs, with setting colors

—_
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for different layers for better identification. We also cooperate with the organization’s
temporary task to expand the non-scheduled theme demonstration service.
Therefore, we provided Review Committees for Sensitive Districts of Tainan City to
view and obtain specific data layers through this platform under account

management authority. And in this year, with expanding the Diversified Cloud

Service Exchange Platform, we updated the 1:50,000 geological map of the whole

island and hillshade map, with a total of about 8.33 million map tiles.

In the second half of this year, we released the 100-year return-period shallow
landslide probability map, shallow landslide hazard map. We also cooperated with
the exhibitions to release the additional auxiliary layers of landslide geologically
sensitive area, and dip slope catalog. It produced totally about 5.29 million tiles. In
order to improve the display performance of the Cloud Map Data Display Platform,
our team adopted hybrid tiles as a visual display layers of the system. This method
combines the advantages of a large number of traditional tiles to display data, and
the characteristics of timely presentation of attribute data in vector tiles. For data
storage, we strategically use space for time. Therefore, 2TB of storage space is

added to the rental of cloud data center equipment to support the use of map

services. In terms of information security, we have completed three quarterly

vulnerability scans, and monitored the system usage and visits by cloud service

management and maintenance platform. In terms of results promotion and value-

added applications, in this year we participated in the 18" Fire & Safety Expo and

the 2019 Taiwan Geoscience Assembly. We have also been invited to the
Department of Geology, Chinese Cultural University for campus promotion, and
participated in the 10™ anniversary of Morakot disaster and large-scale landslide
disaster prevention information conference at the Science and Engineering
Museum to announce the results of this year's plan. At last, a total of three hours of

technology transfer education and training were held within the organization.

%47
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2 | Fre Ldp gk 103 &I 4 F L B 168 106
3 | e %%T%Vﬁngéﬂ, 17 106
2 B FTHREERPEZ SRR
(1) ¢@fafd
A.F k¥ 125 (Resource Description Framework » 12 ™ §§ # RDF)
PR R A - BAS TR G e 0 d 2R TR E (W3C) 7
FlE s P i nrhidfridp,RT RO T2 %1 - RDF 7 §OPRARAR 5 3

AP (TR 58 RDF n& > fo i TA M G2 & AP g >
A FALA G e o EPR Bl R HFE R ARG o
B.RDF1.1
2014 # > W3C # # 1 RDF 1.1 e » &% e 420 L& S d
Rifo e o {7 AR TFLREAER DR 5 & H0F 2 Ay ke
RDF1.1 &9 v 3 B Zaiteddd @ £ RDF § 7 & % 1 URIref
FL-BEAAEDTE B L - BEHOED > & RDFLL § ¥ Rl
IRI &2~ URIref> # ¢ gz & URIref 2 % 74k 5 IR 3 S &> L P
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I JSON-LD
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B 3~ RDFL.1 4 i % #£&7 RDF1.0 £ £ +*
Fig 3. Difference of description archltecture between RDF1.1 and RDF1.0

C.RESTful &% #2384 &
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4o XML ~ JSON % -
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{

"@context": {

name”": "http://xmlns.com/foaf/0.1/name",
"homepage": {
"@id": "http://xmlns.com/foaf/0.1/workplaceHomepage",
sREype e cdid.
}s

"Person”: "http://xmlns.com/foaf/0.1/Person”
}r

"@id": "http://me.example.com",
"@type": "Person",

"name": "John Smith",

"homepage”: "http://www.example.com/"

B 4 ~ JSON-LD 7 7 & Bl
Fig 4. JSON-LD architecture diagram

(2) 22 FHRFERS

4L TR A RSB AR OTRSI EL 2
1R FREBR AP ERE F '—""f‘\_ly:illi%f}:ij}%'t}_ﬁgfﬁifiﬁ'f%i(open Data) z. %
BT E A RATE AR 5 TR 0 DR A BT

B 5~ FHE 2% SOP R3]
Fig 5. The SOP planning for Open Data production
(3) FihfpitizE T &

RDF #3 t2&t L5@mtH AfEE Bl 29 5 <2 RDF #2
(RDF Model)s= 3% 2 & » A5 = BIvA ¢
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A. *iRr(Resources) -> Subjects

B. & {+(Properties) -> Predicts

C. &1+ & (Properties values) -> Objects

Tz BINA EAe R HE G - B & 2 i (Statements) e @ RDF #°3) & & 5
Fi* - Bz A (3-tuples)shdr it A w0 R IR UEE 0T MM R g o -
BAIAENTRAE 67 B PTG g - B E TR

FHEFAL WL LR 4y RSP T 518 RDF Rk o 4ol 7 4757 -

B 6 ~ RDF #-%] &)
Fig 6. Model diagram of RDF

feature geometry N geometry:
(/?ﬁ?'fi)/ (TR @t
feature type

(B ) (FHE) " Polygon

M7 ROF 31 77 L
Fig 7. A sample diagram for RDF model data

3.3 FTRB AR FEEE AR
(1) R AET 4258 PRI

A.RESTful API 25 RB|(¢ 3 %= 4)

MF o B T & (data.govitw) i b 0 4] REST Web APL > G 7KL i
W —'ﬁ? ™ HTTP GET = ;4> E»%E’Jitﬁ‘vj—%ﬂiiﬁ%?%’ii 2 F4 o APl e et i g
;82 JSON % 4% API ﬂi%l AN % #3785 JSON- f| HTTP header Content-
Type % application/json - PRF+§: /5 URL 4 5 PR332 4 1 (Service Root URL »
i3 4 SRU) ~ ¥ Rz (Resource Path){r 4 34 i 5 (Query Options) :

% 17 F



Lo FFAZHIRBFT L2 (3/5) — FEWL D
p#:108 & 12 7

(A) PRIy @ T3 PR EZEBRY PRIFZ fht o
(B) FhREE &£ SRU & g k- FRA DRI LH -
(C) &HEA FHIWFT RIS £8E - Y IR g TTHBE R
ﬂigﬁﬁﬁﬁig;o
B.JSON-LD
A ¥ JSON-LD pF » 24 10 resdp M cng 4~ 2 schema

2

£ PR

\\\

i3
ar

a )

“ﬂ

ng,,,.Lﬁ;‘ AR NY 724 0 L7 @ % Y eischema & 0
i% T R BRI R > VR geojson B (T i RTH 0 X o B e
GeolJson T & k=z= > 2F ¥ * th IRl %k 5 Geoldson-LD » %t

http://geojson.org/geojson-ld/> £ ¢ P rg ©_% 1 GeoJson # = IR| 4- B 8 #777 :

1
"@context":
"geojson": "https://purl.org/geojson/vocab#",
"Feature": "geojson:Feature",
"FeatureCollection": "geojson:FeatureCollection”,
"GeometryCollection": "geojson:GeometryCollection”,
"LineString": "geojson:LineString",
"MultilLineString": "geojson:MultilineString",
"MultiPoint": "geojson:MultiPoint",
"MultiPolygon": "geojson:MultiPolygon",
"Point": "geojson:Point",
"Polygon": "geojson:Polygon",
"bbox": {
"@container": "@list",
"@id": "geojson:bbox"

f
L

}

3

"coordinates":
"@container": "@list",
"@id": "geojson:coordinates"

1
3

"features": {

"@container": "@set",

"@id": "geojson:features"
},
"geometry": "geojson:geometry",
"id": "eid",
"properties": "geojson:properties",
"type": "@type"

® 8 ~ GeoJson # & schema #_&
Fig 8. The default schema of GeoJson
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(2) FRBER

e A2V PRI ZER > 8 * Nodes e * A2V JRIFE R > 0T E e B b
TR ITL B EEE -

Py (Tl e gl TR B 9 Aror

"type": "FeatureCollection",
"features"

"type": "Feature"
"geometry":
"type": "Polygon"
"coordinates": [«]

"properties":
"MAP_NAME" : "pLIh"
"SLOPE_DIR": "BER@g"
"Identifier": "HFEBRE/IREBH/ MERE",
"COUN_NAME": "Z=E5f4"

B O~ G TR EE
Fig 9. The current architecture of metadata

U FRHER kg 0 NPT A ATheT

‘E\"\

A. F) ¢ e 2k g i “features” o
B. #2% ¢ 7 “type” - “geometry” - “properties” = i it o
C. “geometry” 2 “properties” 3 k%

D. “geometry” * #z 7 "Polygon”= it o

SR G

\\\

AT T AL 0 B JSON-LD &% € 37— = 2k
PR s BE s 4o® 10 #5F o ¥ f Pl & JSON-LD ¥ & Jf 378 -
#"geojson’f = - # B A IRl $HEDEY ko FFLHBEOFTHLT 0%
LT g R
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"geojson": "https://purl.org/geojson/vocab#"
"@type": "geojson:FeatureCollection”
"features"

"@type": "geojson:Feature"

"geometry"
"@type": "geojson:Polygon"
"coordinates": [«
"properties”

"@type": "geojson:properties”
"MAP_NAME" : "pRgIh"
"SLOPE_DIR": "BEiFg"

"Identifier": "FrEW/REM/HEE"
"COUN_NAME": "Z=ER:"

B 10 ~ 5 d GeoJson-LD Z_& {4 enf Al =42 5%
Fig 10. Data field format as defined by GeoJson-LD

(3) FRBHERE
Google # & 7 - _;’if{{}%’\%—ﬁ‘,u Pﬁﬁimf%};ﬁlﬂ ,

7~

https://search.google.com/structured-data/testing-tool/ » & » %31 & F

g TIREE o B] 11 4 o
R E X
BEABRR

s L1BaoiEsUis

&% Search Gallery » E—HMMREIRTR -
Bl 11 - Google # g it FALRIFEL £
Fig 11. Structured data testing platform from Google
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Google {EtE{EERAIRK TR

®

{
"type": "FeatureCollection",
"features": [
{
‘type": "Feature',
“geometry®: {
"type": "Polygon”,
"coordinates": [
[
I
121.36296718,
23.11646615,
o
Ir
|
121.36296718,
23.11647493,
0
1r
[
121.36289142,
23.11633656,
0
)
1
121.36280613,
23.11658943,
o
1r
[
121.36272087,

Bl 12 - Rde Al fe N i T Rl B %

AR A= l!‘f ¥ S - ’i’"m}i EPPR AR G, g RSV RE

ESpict kT

FAEERE

@type
type
features.
@type
type
geometry
@type
type
coordinates
coordinates
coordinates
coordinates
coordinates
coordinates
coordinates
coordinates
coordinates

i
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Y
PR

- ~108 # BRI iFB P ERFERRP

i % A2 3 M P e

BliFAc @ 12 977 o

° @
WA oy

Al -

BAFESHE RBAEUES A~

FIEERE

FeatureCollection

FIETHY

Feature

FIEERD
Palygon
121.36296716
23.11646615
o
121.36296719
23.11647493
o
121.36280142
2311653656
o

Fig 12. Test results in raw data format

w U’?j I VB AR R 7

%23 schema v 12 fz3 -

% 4B 13 “77 o

Google EEEERALTE

®

{
"geejson”: "https://purl.crg/gecjson/vocab#”,
"#type": "geojson:FeatureCollection”,
"features”: [
{
"gtype": "gecjson:Feature”,
"geometry”t {
"gtype": "geojson:Polygen',
"coordinates”: [
[
[
121.36296716,
23.11646615,
o

121.36296719,
23.11647493,
[

121.36289142,
23.11653656,
o

1.

L
121.36280613,
23.11658943,

E] 13~ 5% d Geodson-LD

& =i GeoJdson-LD sz 3

geojson:FeatureCollection

geojson:FeatureCollection

@type
geojson
features
@type
geometry
@type
coordinates
coordinates
coordinates
coordinates
coordinates
coordinates
coordinates
coordinates

coordinates

TESL RER

°c @

ws 0

Al(1) -

BEEMEE HETEEE A

geojson:FeatureCollection

https://purl.org/gecjson/vocab#

geajson:Feature

geojson:Polygon
121.36296716
23.11646615

0
121.36296719
2311647493

0

121.36289142
2311653656

B TR

Fe iR

Fig 13. Structured data detection again after being defined by GeoJson-LD
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1 ’Fl I PO ek st FR LI 5 geojson:FeatureCollection 5 £ i
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(2) 24 # & RDF 4§ 2 GeoJson-LD
BRI el MR JRIFAPLF P o A E o~ 3 JSON-LD e & > &7 4

A FROT AT P 0 BB T I AR Geodson R 2 T & 0K

res_http.on('end', function () {

var result = JSON.parsel(data_body)

result["@context"] = {
"geojson": "https://purl.org/geojson/vocab#",
"Feature": "geojson:Feature",
"FeatureCollection": "geojson:FeatureCollection",
"GeometryCollection": "geojson:GeometryCollection",
"LineString": "geojson:LineString",
"MultiLineString": "geojson:MultiLineString",
"MultiPoint": "geojson:MultiPoint",

"MultiPolygon": "geojson:MultiPolygon",
"Point": "geojson:Point",
"Polygon": "geojson:Polygon",
"bbox": {
"@container'": "@list",
"@id": "geojson:bbox"

},

"coordinates": {
"@container'": "@list",
"@id": "geojson:coordinates"

},

Bl 14 - 9 ¥ GeoJson-LD & * 425" 4 if
Fig 14. Implementation of the application description of GeoJson-LD
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A
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{
"type": "FeatureCollection",
"features": ArrnyLlﬁBJL++U,
"@context™: {
"geojson": "https://purl.org/gecjson/vocab#",
"Feature": "geojson:Feature",
"FeatureCollection": "geojson:FeatureCollection",
"GeometryCollection": "geojson:GeometryCollection",
"LineString": "geojson:LineString",
"MultilineString": "geojson:MultilineString",
"MultiPoint": "geojson:MultiPoint",
"MultiPolygon": "geojson:MultiPolygon",
"Point": "geojson:Point",
"Polygon": "geojson:Polygon",
"bbox": {
"@container": "@List",
"@d": "geojson:bbox™
j
"coordinates": |
"@container”: "@list",
"@d": "geojson:coordinates”
}!
"features": |
"@container": "@set",
"@d": "geojson:features”
j
"geometry": "geojson:geometry",
"id": "@id",
"properties": "geojson:properties",
"type": "@type"

B 15 ~ GeoJson-LD & * 425 /i & T & R
Fig 15. GeoJson-LD API response
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Geometry oAl i K -
point gL (x,y)
line H(H gkl a) ((x1,y1),(x2,y2))
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path FTR(ITF) ((x1,y1),...)
path i [(x1,y1),...]
polygon 5835 ((x1,y1),...)
circle F17 <(x,y),r>
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Fig 19. The example diagram of data content import
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"type": "FeatureCollection",

"crs": { "type": "name", "properties": { "name": "urn:ogc:def:crs:0GC:1.3:CRS84" } },

o"features": [

{ "type": "Feature", "properties": { "LYNOTE": "Debris Slide", "AREA":
"IMAGE DATE": "19990401", "EVENT": "1999Chichi Earthquake_b",

"geometry"' { "type : "Multholygon coordlnates : [ [ [ [ 121.

3 a g ]’ 41 10AAATO

)5 11 ] ] ) l,
{ "type": "Feature" "propertles"' { "LYNOTE": "Debris Slide", "AREA": £255
"IMAGE DATE": "19990401", "EVENT": "1999Chichi Earthquake b","C Name":
"geometry": { "type : "MultiPolygon", coordlnates : [ [ I lzl 141117 26,
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table
tr
th>abstract #HE</th
td
%= metadata.MD_DataIdentification.abstract %>
td

th=pointOfContact H##E®EM</th
td

%= metadata.MD_Dataldentification.pointOfContact %>
td
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td

%= metadata.MD_Dataldentification.spatialRepresentationType %=
td

th>spatialResolution ZERSfEATEE</th
td

%= metadata.MD_DataIdentification.spatialResolution %>
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Fig 26 Template design of metadata page
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Conclusion

This plan is based on a five-year period master plan. We collect data year by
year, organize it systematically, unify and normalize the data from each branch plan,
and then transform them into landslide geological cloud service data. At the same
time, data is distributed using the data API. By formulating a unified format for
landslide geological cloud service data exchange standards, cloud service data was
stored in a cloud database and then can be browsed through Cloud Map Data
Display Platform. It also provides diversified cloud services to achieve the goal of
transparent and open data sharing. It is equipped with open data API services to
merge data access of horizontal agencies, so the data distribution could be
increasing. It also provides the general public to understand and use professional
information related to themselves in the professional map platform. Thus, the
administrative actions of the organization can be promoted.

During this year, with the discussion and assistance of relevant personnel in

the business unit, the following results were completed :

1. In conjunction with the review of sensitive area review data, 6 items of
sensitive area review data in Tainan City were collected, and a total of 204
items of 106-year history landslide catalog were updated, with
approximately 1.5 million updates.

2. Two theme application services in the Cloud Map Data Display Platform

were completed :

(1) Expanded an auxiliary theme for reviewing sensitive areas, providing
the theme that can be viewed by specific users, and quickly swapping
system data under the authority.

(2) Completed the theme of Morakot typhoon disaster, including the theme
banner design, homepage captions, image content layout, description
of landslides and locations. In addition, implemented a webpage to
display 3D point cloud model, without plug-in software, and can be

used to show Lidar point cloud model, and zoom in, zoom out, pan and
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rotate.

3. Completed a function for customizing layer color in the Cloud Map Data
Display Platform, providing users with the ability to change the color of the
layer for better identification.

4. Completed the trial display of mixed map tiles, which can display the entire

Taiwan multi-year history landslide catalog at the same time through the
platform with the attribute display function to improve user browsing
performance.
Completed the release of the 100-year return-period shallow landslide
probability map, shallow landslide hazard map. And coordinated with
business use, published auxiliary layer map data services for landslide
geologically sensitive area and dip slope catalog in Taiwan, producing about
5.29 million map tiles. And updated the attitude data in the entire Taiwan
geological map. And updated the 1:50,000 geological map of the whole
island and hillshade map, the resolution of which has been increased to six
meters, with a total of about 8.33 million map tiles.

5. The rainfall data of the environmental resource integration database
exchange platform continued to be collected this year. As of November 7,
2019, a total of about 630,000 accumulated rainfall data were collected. It
was transferred to the data API for the system and branch plans.

6. In term of data access connection of external units. This year, the SPOT
satellite imagery of 2018 from CSRSR (Center for Space and Remote
Sensing Research), and administrative boundary map, transparent vector
road and landmark map, and section maps provided by NLSC (National
Land Surveying and Mapping Center) was included as auxiliary layers. It
allows user to view and position with research results map efficiently.

7. During this year, 4 promotions of results were conducted. The first two were
international-level seminars. Visitors from Singapore, Japan, Malaysia,

Vietnam, the United States, Russia and other countries who valued the
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advancement of disaster prevention industry conducted international
experience exchange.

8. This year's plan is to conduct 4 regular vulnerability scans. At present, 3
scans have been completed, with a total of 11 low risks. All of them are open
cross-site settings required by the Map Data Service API, which will not
affect system security and comply with local regulations. The platform
accepts risks under security policies.

9. We continued to rent cloud-based computer resources, and cooperated with
the opening of the map service to increase the storage space by 2TB. The
system backend continuously monitors system usage and access.

10.Established a system instruction manual in conjunction with temporary

tasks and add a system homepage description to collect user feedback.
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