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Abstract

The metadata for urban meteorological observation is standardized through comparison with those established at
the World Meteorological Organization and the Korea Meteorological Administration to understand the surrounding
environment around the sites exactly and maintain the networks and sites efficiently. It categorizes into metadata for
an observational network and observational sites. The latter is again divided into the metadata for station general
information, local scale information, micro scale information, and visual information in order to explain urban
environment in detail. The metadata also contains the static information such as urban structure, surface cover,
metabolism, communication, building density, roof type, moisture/heat sources, and traffic as well as the update
information on the environment change, maintenance, replacement, and/or calibration of sensors. The standardized
metadata for urban meteorological observation is applied to the Weather Information Service Engine (WISE) inte-
grated meteorological sensor network and sites installed at Incheon area. It will be very useful for site manager as
well as researchers in fields of urban meteorology, radiation, surface energy balance, anthropogenic heat, turbu-

lence, heat storage, and boundary layer processes.
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Table 1. Comparison of metadata for meteorological observation operated in WMO (World Meteorological Organization),
KMA (Korea Meteorological Administration), WISE (Weather Information Service Engine). The symbol of **
indicates a ‘minimum requirement’.

Classification WMO KMA WISE
Local code* Station Number -
WMO code* Standard Station Number -

Station identifiers

Name and aliases*

Station Name

Station ID /Name, Alias

Active, Closed

Status

Beginning, End date

Start date, End date

Start date, End date

Type of station

Type

Responsible organization

Management Agency,
Operating authority

Operating authority,
Project partner

Manual/AWS Operation method -
Time zone - -
Network ID/Name, Type, Offline
dates, Areal extent, Spatial
Networks - density, Number of stations,

Contact information,
Geomorphology, Network Map,
Network History, Description

Additional elements

Operation cycle, Address, Building
stories/area/areal extent, Station
Image (Station Photographs/
Panoramic Photographs), Purpose
of installation instruments, Station:
width, length, location, Station
stories, Post stone (Installation
before/after)

LCZ, DRC, Frequency of visits,
Station address, Building spaces/
density/stories/age/types/material
/height, Station photograph (s),
Panoramic photograph (s),
Location, Street widths, Roof
types/material, Additional
Comments, Version, Moisture/
heat vents, Aspect ratio

Geographical data

Latitude, Longitude* Coordinate (WGS84) Latitude, Longitude
Elevation* Altitude Elevation
Dates of relocation* - Relocation

Topographical information

Geography, Terrain,
Orography (Mountain)

Method of deriving lat/long

Resolution of lat/long

Additional elements

GPS Measurement point/date/time

Local environment

Local land use, Land cover

Surface cover

Instruments exposure

Soil type

Material below cover

Site condition

Irrigation, Urban fabric,
Urban metabolism

Photographs

Interior/exterior 8 direction
photographs

Cardinal Photograph (s),
Satellite photograph

Site plans

Site plans, Sensor plans

Key, Sketch Map, Horizon Map

Skyline diagrams

VR Panorama, Hemi view

Sky view factor/photographs

Additional elements

Tree height/species, Water,
Mountain, Traffic density
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Table 1. Continued.

AT #2919 ek o)H ) 273}
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Classification

WMO

KMA

WISE

Station instrumentation
and maintenance

Type of instruments

Instruments

Instruments, Enclosure

name/latitude/longitude/elevation

Instrument comparisons

Start, end dates of instruments

Manufactured date, Installation date

Condition of instruments

Mount type/location,
Height of sensor (s)

Instrument sheltering
and mounting

Type of recording

Calibration results

Special maintenance/Faults

Maintenance Log
(Station/Instrument history)

Modifications

Barometer height

Additional elements

Instrument Name, Model Name,

Bar code, Manufacturer, S/N,

Line type, Circuit number,
Observation tower height (m),
Service life, Purchasing method/
acquisition cost, Verification agency/
date/valid date/introduction date,
Replacement time, Route of gathering
observational data, Data format

Relocation, Enclosure
Photograph, Power

Sensor information

Classification, Part name, Sensor turn/
status, Valid date (start/end),
Manufacturer, Model name, Bar code,
S/N, Manufactured date, Introduction

date, Calibration date, Acquisition cost,

Measurement method, Installation

direction/height, Source area, Accuracy,

Sample cycle, Operational frequency,

Transmission output, Transmitter-receiver,
Bandwidth, Receiver sensitivity, Variables

Observing Practices

Observer information

Contact, E-mail, Phone/Mobile

Contact, E-mail,
Phone/Mobile/Address

Observer level of training

Variables

List of observed elements

Observing times

Units used

Observation instructions

Routine maintenance operations

Disposable items replacement

Corrections made by observer

Additional elements

Source areas

Data processing

Units*

Special codes*

1.
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Table 1. Continued.

Classification WMO

KMA WISE

Calculations* -

Algorithms* -

QC applied? (yes/no)* -

Other details on QC -

Homogenization applied?

Data processing (yes/no)*

Other details on homogenization — —

Data recovery effort? (yes/no)* -

Other details on data recovery -

Treatment of redundant data -

Changes in the social, political -

Historical events and institutional environment

Additional Comments
(Station changes/Remarks)

Daylight savings dates -

Signal transport/data transmission

Communication method

Technical information,
Signal transport information

General correspondence -

Communication

Communication
.. _ Name/Type/Password/Owner,
Additional elements Backup, ICT contact/Phone/H.P/
E-mail
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[ Network Metadata J

Station Station Station
Metadata Metadata Metadata
Station General
Information

[ Local Scale Information ]

[ Micro Scale Information ]

Image
Information
Horizon Map
Panoramic Photograph
Station Photograph
Sky view Photograph
Cardinal Photograph
Enclosure Photograph

[ Maintenance Log ]

Fig. 1. The structure of the WISE metadata.
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[ Date: 2013.10.21. | Observer: Chae #**x *xxx | Version: 2013_1.0

NETWORK METADATA

Network General Information

Name: Integrated meteorological
Network ID: 01 = B | Type: meteorological
sensor network

Operating authority: WISE [ Project partner: Incheon AG organizing committee

Variables: Temperature, Humidity, Wind, Pressure, Rainfall

Description: Pilot observations

Contact: Park s#*% xxxx Phone: O70-%%%%—%%%x*

Mobile: 010 %% —x%%x E-mail: nge****@gmail.com
Address: 434, World Cup buk-ro, Mapo-gu, Seoul, SEOUL 121-835 Rep. of KOREA

Start date: 2013.10.18. | End date: none [ Offline dates: none

Network Size Information

Areal extent: City (130 km?) [ Spatial density: 4 (#/100km?) [ Number of stations: 5

Geomorphology: Mountain, Sea, River, Plain [ Orography: N/A

Geography: City, Farmland, Forest, Grassland, Water

Network Map

Key Network Map

01001 Dream Park Equestrian
01002 Dream Park CC

01003 Gyeyang Asiad Archery Field
0-1004 Yeorumul Tennis Courts

01005 Incheon Football Stadium

0 4km
[ I

Network History

Date Description

13/10/18 | Equipment build-up start
14/02/05 | Observation start (01001)
14/11/29 | Observation start (01002)
13/12/11 | Observation start (01003)
13/11/27 | Observation start (01004)
13/12/23 | Observation start (01005)

Fig. 2. An example of the WISE network metadata on the integrated meteorological sensor network.
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Table 2. Contents of the network metadata for urban
meteorological observation are listed. The ‘R’
and ‘O’ in recording time column indicate ‘as
required’ and ‘once’, respectively.

Network Metadata

Classification Contents Time

Date
Observer
Version

Network ID
Network name
Network type
Operating authority
Project partner
Variables
Description
Network contact
Contact phone/Mobile
Contact e-mail
Contact address
Start date

End date

Offline dates

General information

Areal extent
Spatial density

. Number of stations
Network size
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Geography data
Key
Network map Network map
. Date
Network history Description
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[ Network ID: 01 [ Date: 2013.10.21. [ Observer: Chae »*x* »xxx [ Version: 2013_1.0 |
STATION METADATA

Station General Information

Station ID: 01002 Name: Dream park CC Type: meteorological
Alias(s): DPCC Status: Active Location: Urban fringe
Latitude: 37.5778° N Longitude: 126.6374° E Elevation: 36 m
Variables: Temperature, Humidity, Pressure, Wind, Rainfall Orographic: ridge
Instruments:  Integrated meteorological sensor, Wind vane, ;

. Power: mains
Anemometer, Rain gauge

Contact: Jung ##x* x*#x Phone: Q70— %% %—x %%

Mobile: 010-%#%%—xx%x* E-mail: zhz+***@gmail.com

Station address: 61, Geowol-ro, Seo-gu, Incheon, SEQUL 404-706 Rep. of KOREA

Start date: 2013.10.18. | Stop date: - \ Frequency of visits: 1

Station Communication Information

Name: Dream park CC | Type: Wireless [ Owner: SKT
Password: N/A Backup: Serial port

Signal Transport information: CDMA Technical information: -

ICT contact: Kwon #*x* xxxx Phone: 070-#***—%**x*
Mobile: Q10=% %k %—%*%%x E-mail: tae****@gmail.com

Station Map
Key Sketch Map Satellite photograph

i T840
. station and
local sclae zone

Z urban/industrial

W

— highway

Dream park CC

Additional Comments (Station changes / Remarks)

14/11/29 Observation start
14/03/12 Data inspection
14/04/24 Communication disruption : rebooting

Fig. 3. The WISE station general information metadata on the Dream Park CC.
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Table 3. Contents of the station general information me-
tadata for urban meteorological observation are
listed. The ‘R’, ‘O’, and ‘A’ in recording time col-
umn indicate ‘as required’, ‘once’, and ‘annually’,
respectively.

Station Metadata

Classification Contents Time

Network ID
Date
Observer
Version

Station ID
Station name
Station type
Station alias(s)
Status
Location
Latitude
Longitude
Elevation
Variables
Orography
Instruments

General information

Power

Station contact
Contact phone/mobile
Contact e-mail
Station address

Start date

Stop date

Frequency of visits

Communications name
Communications type
Communications network owner
Communications password
Communications backup

Signal transport information
Technical information

ICT contact

Contact phone/mobile

Contact E-mail

Station communication

Key
Sketch map
Satellite photograph

Station Map

A AAR AAAAAAAAAA P AAAAAIAAIAAP>PAAAAP>PAIXFOOO|®ARFO

Additional comments

2 2535 =A] 7|39 25F<el LCZ (Local Climate
Zone)E 7]=38}9)c} (Stewart and Oke, 2012; Daven-
port et al., 2000).
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Table 4. Contents of the station local-scale information
metadata for urban meteorological observation
are listed. The ‘R’, ‘O’, ‘A’, ‘H’, ‘D’, ‘W’, and ‘S’ in
recording time column indicate ‘as required’,
‘once’, ‘annually’, ‘hourly’, ‘daily’, ‘weekly’, and
‘seasonal’, respectively.

Station Metadata

Contents Time

DRC

LCz

Relocation
Surface cover
Urban fabric
Urban metabolism
Building spaces
Building density
Tree height

Tree species
Water

Mountain
Terrain

Aspect ratio
Street widths
Traffic density D
Building stories
Building age
Building types
Building material
Roof types

Roof material

Classification

Local scale

!

R A o - S S e A

Key

Local scale map Sketch map

Additional comments
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[ Network ID: 01 | Date: 2013.10.21. | Observer: Chae #*x* xxxx | Version: 2013_1.0 |
STATION METADATA

Local Scale Information

DRC: N-3, E-3, S-3, W-3 [LCZ: LCZ-9B [ Relocation: N/A
Surface cover: Built 3 % / Vegetated 85 % / Water 12 %

Urban fabric! grass, water Urban metabolism: water
Building spaces: more than 400 m Building density: low

Tree height: 10 m Tree species: deciduous tree
Water: 150 m, 5,600 m* Mountain: none

Terrain: plat Aspect ratio: not yet analysed
Street widths: 5 m Traffic density: none

Building stories: 1 Building age: new

Building type: one-story building Building material: concrete
Roof type: sloping & flat roof Roof material: concrete

Local Scale Map
Key Sketch Map
1.7 km to apartment

. enclosure and
micro scale zone
- grass
. water
— road w
w
=
o€ tree g 3
-
] o
E :
- s
s 2
=
E
0 200m

[ I 1 2.2 km to industrial

Additional Comments (Station changes / Remarks)

There have been no changes

Fig. 4. The WISE station local-scale information metadata on the Dream Park CC.
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Table 5. Contents of the station micro-scale information
metadata for urban meteorological observation
are listed. The ‘R’, ‘O’, ‘A’, ‘H’, ‘D’, ‘W’, and ‘S’ in
recording time column indicate ‘as required’,
‘once’, ‘annually’, ‘hourly’, ‘daily’, ‘weekly’, and
‘seasonal’, respectively.

Station Metadata

Classification Contents Time

Enclosure name
Relocation
Enclosure latitude
Enclosure longitude
Enclosure elevation
Mount type

Mount location
Height of sensor(s)
Surface cover
Material below cover
Building type
Building heights
Tree height

Aspect ratio

Terrain

SVF

Traffic density W
Trrigation
Moisture/heat vents
Source areas

Micro scale

Key
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[ Network ID: 01 [ Date: 2013.10.21.

[ Observer: Chae *#+#% #*x*

[ Version: 2013_1.0

STATION METADATA

Micro Scale Information

Enclosure name: Integrated meteorological sensor | Relocation: N/A

Enclosure latitude: 37.5778" N

| Enclosure longitude: 126.6374° E | Enclosure elevation: 1.5 m

Mount type: tower

[ Mount location: rooftop

gauge (1.5m)

Height of sensor(s): Integrated meteorological sensor (2m), Wind vane (7m), Anemometer (7m), Rain

Surface cover(Below Sensor): concrete

| Material below cover: soil

Building type: 1 stories

Building heights: 3 m

Tree height: 10 m

Aspect ratio: not yet analysed Terrain: plat SVF: -
Traffic density: low Irrigation: none
Moisture/heat vents: none Source areas: -
Micro Scale Ma

Key Sketch Map

. Enclosure
sloping roof
S flat roof

ZOIm

Additional Comments (Station changes / Remarks)

There have been no changes

Fig. 5. The WISE station micro-scale information metadata on the Dream Park CC.
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[Network ID: 01 [Date: 2013.10.21. [ Observer: Chae ++++ *++x | Version: 2013_1.0 |
STATION METADATA

Horizon Map
| NG

18 31 24 20 17 12 53000 32
12 10 10 10 10 10 190 10
L/H 3 6 5 1.8 1.5 31 24 20 1.7 1.2 2789 32
Note | tree tree tree Mt. tree tree tree tree tree tree tree Mt. tree

Station Photograph(s) Sky View Photograph(s) (with fish eve lens)

Fig. 6. The WISE station visual information metadata sheet (I) including horizontal map, panoramic photographs, station
photographs on the Dream Park CC.
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[ Network ID: 01 | Date: 2013.10.21. [ Observer: Chae #x#* *##x [ Version: 2013_.1.0 |
STATION METADATA

Cardinal Photograph(s)

W NW

Fig. 7. The WISE station visual information sheet (Il) including cardinal photographs on the Dream Park CC.
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[Network ID: 01 [ Date: 2013.10.21.

| Observer: Chae sxxx xxxx

STATION METADATA

| Version: 2013_1.0 |

Enclosure Photograph

Maintenance Log (Station/Instrument history)
Date

14/03/07 | Instruments checkup and inspection
14/03/10 | Changing the wiring

14/03/11 | Changing the wiring

Fig. 8. The station visual information metadata sheet (Ill) including enclosure photographs and maintenance log on the
Dream Park CC.
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