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Abst ract

GeoJSON is a geospatial data interchange format based on JavaScri pt
bj ect Notation (JSON). It defines several types of JSON objects and
the manner in which they are conbined to represent data about
geographic features, their properties, and their spatial extents.
Thi s docunent recomends a single coordinate reference system based
on WGS 84. O her coordinate reference systens are not recomrended.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (IETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on January 19, 2016
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1. Introduction

GeoJSON is a format for encodi ng data about geographic features using
JavaScript Object Notation (JSON) [ RFC7159]. The format is concerned
with features in the broadest sense; any thing with qualities that
are bounded i n geographi cal space may be a feature whether it is a
physi cal structure or not. The concepts in GeoJSON are not new, they
are derived from pre-existing open geographic information system
standards (for COM SQ., and XM.) and have been streamined to better
suit web application devel opment using JSON

GeoJSON conpri ses the seven concrete geonetry types defined in the
pend@ S Sinple Features | nplenmentation Specification for SQU [ SFSQ]:
0-di mensi onal Point and MultiPoint; 1-dinmensional curve LineString
and MultilLineString; 2-dinmensional surface Pol ygon and Ml ti Pol ygon
and t he het erogeneous GeonetryCol | ection. GeoJSON representations of
i nstances of these geonetry types are anal ogous to the well -known
binary (WKB) and text (VWKT) representations described in that sane
speci fication.

GeoJSON al so conprises the types Feature and FeatureColl ection

Feat ure objects in GeoJSON contain a geonetry object with one of the

above geonetry types and additional properties. A FeatureCollection

obj ect contains an array of feature objects. This structure is

anal ogous to that of the Web Feature Service (WS) response to

Get Features requests specified in [WSv1l] or to a KM. Fol der of

Pl acemarks [KMLv2.2]. Sone inplenmentations of the WFS specification

al so provide GeoJSON formatted responses to Get Feature requests, but

there is no particular service nodel or feature type ontology inplied
in the GeoJSON format specification

Since its initial publication in 2008 [ GJ2008], the GeoJSON for rmat
specification has steadily grown in popularity. It is widely used in
JavaScript web mapping libraries, JSON based docunent dat abases, and
web APl s.
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1.1. Requirenents Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in

[ RFC2119] .

1.2. Conventions Used in This Docunent

The ordering of the nenbers of any JSON object defined in this
docunent MUST be considered irrelevant, as specified by [ RFC7159].

Some exanpl es use the conbi nation of a JavaScript single |line coment
(/1) followed by an ellipsis (...) as placehol der notation for
content deened irrelevant by the authors. These pl acehol ders mnust of
course be deleted or otherw se replaced, before attenpting to
val i date the correspondi ng JSON code exanpl e.

Whi t espace is used in the exanples inside this docunent to help
illustrate the data structures, but is not required. Unquoted
whi t espace is not significant in JSON

1.3. Specification of GeoJSON

Thi s docunment updates the original GeoJSON format specification
[ GJ2008].

1.4. Definitions

o JavaScript Object Notation (JSON), and the terns object, nane,
val ue, array, number, true, false, and null are to be interpreted
as defined in [ RFC7159].

0 Inside this docunent the term"geonetry type" refers to the seven
case-sensitive strings: "Point", "MiltiPoint", "LineString",
"Mul tiLineString", "Polygon", "MiltiPolygon", and
"CGeonetryCol | ection”

0 As another shorthand notation, the term"GeoJSON types” refers to
the nine case-sensitive strings "Feature", "FeatureCollection" and
the geonetry types |isted above.

1.5. Exanple

A GeoJSON feature collection:
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"type": "FeatureCollection",
"features": [{
"type": "Feature",
"geonetry": {
"type": "Point",
"coordi nates": [102.0, 0.5]
}

roperties": {
"prop0": "val ue0"

boA
"type": "Feature",
"geonetry": {
"type": "LineString",
"coordi nates": [
[102.0, 0.0],
[103.0, 1.0],
[104.0, 0.0],
[105.0, 1.0]

]

,roperties": {
"prop0": "val ue0",
"propl": 0.0

}

boA
"type": "Feature",
"geonetry": {
"type": "Pol ygon",
"coordinates": [
[
[100.0, 0.0],
[101.0, 0.0],
[101.0, 1.0],
[100.0, 1.0],
[100.0, 0.0]

]

roperties": {
"prop0": "val ue0",
"propl": {
"this": "that"
}

}

}H
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2. (GeoJSON bj ect

GeoJSON al ways consists of a single object. This object (referred to
as the GeoJSON object below) represents a geonetry, feature, or
coll ection of features.

0 The top level of GeoJSON text MJST be a JSON object.

0 The GeoJSON object MJST have a nenmber with the name "type". The
val ue of the nenber MJST be one of the GeoJSON types.

0 A GeoJSON object MAY have a "bbox" nenber, the value of which MJST
be a boundi ng box array (see 4. Boundi ng Boxes).

0 The GeoJSON object MAY have any nunber of other nenbers.
| npl enent ati ons MUST i gnore unrecogni zed nenbers.

2.1. Ceonetry Object

A geonetry object is a GeoJSON obj ect where the "type" value is one
of the geometry types. A GeoJSON geonetry object of any type other
than "GeonetryCol | ection" MJST have a nenber with the name

"coordi nates". The value of the coordinates nenber is always an
array. The structure of the elenents in this array is determ ned by
the type of geonmetry. GeoJSON processors MAY interpret geonetry
objects with enpty coordi nates arrays as null objects.

2.1.1. Position

A position is the fundanental geonetry construct. The "coordinates"
menber of a geonetry object is conposed of either:

0 one position (in the case of a Point geonetry),

0 an array of positions (LineString or MiltiPoint geonetries),

o an array of arrays of positions (Polygons, MiltilLineStrings),

o or a multidinmensional array of positions (MiltiPolygon).

A position is represented by an array of nunbers. There MJST be two
or nore elenents. The first two elenments will be |ongitude and

| atitude, or easting and northing, precisely in that order and using
deci mal numbers. Altitude or elevation MAY be included as an

optional third el ement.

Addi tional position elenments MAY be included but MJUST follow the
three specified above and MAY be ignored by software. Interpretation
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and neani ng of additional elenments is beyond the scope of this
speci fication.

Exanpl es of positions and geonetries are provided in "Appendix A
Geonetry Exanpl es".

2.1.2. Point
For type "Point", the "coordi nates” nenber MJST be a single position
2.1.3. Ml tiPoint

For type "Multi Point", the "coordi nates" menber MJST be an array of
posi ti ons.

2.1.4. LineString

For type "LineString", the "coordi nates" nmenber MJST be an array of
two or nore positions.

2.1.5. MiltilLineString

For type "MultiLineString", the "coordi nates" nenber MJST be an array
of LineString coordinate arrays.

2.1.6. Polygon

To specify a constraint specific to polygons, it is useful to
i ntroduce the concept of a linear ring:

o Alinear ring is a closed LineString with 4 or nore positions.

o The first and last positions are equivalent (they represent
equi val ent points).

o Alinear ring is the boundary of a surface or the boundary of a
hole in a surface.

o Alinear ring SHOULD follow right-hand rule with respect to the
area it bounds (ie. exterior rings are counter-clockw se, holes
are cl ockw se)

Though a linear ring is not explicitly represented as a GeoJSON
geonetry type, it leads to a canonical formulation of the Polygon
geonetry type definition as foll ows:

o For type "Polygon", the "coordinates" menber MJUST be an array of
linear ring coordinate arrays.
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o For Polygons with nore than one of these rings, the first MJST be
the exterior ring and any others MJST be interior rings. The
exterior ring bounds the surface and the interiors rings (if
present) bound holes within the surface.

2.1.7. MiltiPol ygon

For type "Ml ti Polygon", the "coordi nates" menber MJST be an array of
Pol ygon coordi nate arrays.

2.1.8. Geonetry Collection

A GeoJSON object with type "CeonetryCollection" is a geonetry object
whi ch represents a collection of geometry objects. A geonetry

coll ection MIST have a menber with the name "geonetries”. The val ue
corresponding to "geonetries" is an array. Each elenent in this
array is a GeoJSON geonetry object.

2.2. Feature (bject
A Ge0oJSON object with the type "Feature" is a feature object.

o0 A feature object MIST have a nenber with the nane "geonetry". The
val ue of the geonetry menber SHALL be either a geonetry object as
defined above or, in the the case that the feature is unlocated, a
JSON nul | val ue.

o0 A feature object MIST have a nenber with the nane "properties"”
The val ue of the properties nenber is an object (any JSON object
or a JSON null val ue).

o If a feature has a comonly used identifier, that identifier
SHOULD be included as a nmenber of the feature object with the nane
"id" and the value of this nenber is either a JSON string or
number .

2.3. Feature Collection Object

A GeoJSON object with the type "FeatureCollection" is a feature
collection object. An object of type "FeatureColl ection" MJST have a
menber with the nane "features". The value corresponding to
"features" is an array. Each elenent in the array is a feature

obj ect as defined above.
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3.

Coor di nat e Reference System

The default reference systemfor all GeoJSON coordinates SHALL be a
geographi ¢ coordi nate reference system using the [ WS84] datum and
with longitude and | atitude units of decinmal degrees. This

coordi nate reference systemis equivalent to the OGC s "http://

www. opengi s. net/def/crs/ OGC/ 1. 3/ CRS84" [OGCURL]. An OPTIONAL third
position elenent SHALL be the height in nmeters above the WES 84
reference ellipsoid. For wdest interoperability, GeoJSON data
SHOULD use this default coordinate reference system

O her coordi nate reference systens, including ones described by CRS
objects of the kind defined in [ Q2008] are NOT RECOMVENDED. GeoJSON
processi ng software SHALL NOT be expected to have access to

coordi nate reference systens databases. Applications requiring CRS
other than the default MJST assune all responsibility for reference
system and coordi nate accuracy. Furthernore, GeoJSON coordi nates
MUST NOT under any circunstances use |latitude, longitude order. See
Section 6, Interoperability Considerations, for guidance in
processi ng GeoJSON docunents that do contain such a CRS object.

Boundi ng Box

A CGeoJSON obj ect MAY have a nenber naned "bbox" to include

i nformati on on the coordinate range for its geonetries, features, or
feature collections. The value of the bbox nmenmber MJST be an array
of length 2*n where n is the nunmber of dinmensions represented in the
contai ned geonetries, with all axes of the nbst south-westerly point
followed by all axes of the nore north-easterly point. The axes
order of a bbox follows the axes order of geonetries.

Exanpl e of a bbox nenmber on a feature:
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{
"type": "Feature",
"bbox": [-180.0, -90.0, 180.0, 90.0],
"geonetry": {
"type": "Polygon",
"coordinates": [
[-180.0, 10.07,
[20.0, 90.0],
[180.0, -5.0],
[-30.0, -90.0]
]
]
}
/1.
}
Exanpl e of a bbox nenber on a feature collection:
{
"type": "FeatureCollection",
"bbox": [100.0, 0.0, 105.0, 1.0],
"features": |
/...
]
}
Exanpl e of a bbox for line crossing the date-Iine:
{
"type": "Feature",
"bbox": [170, 10, -170, 11],
"geonetry": {
"type": "LineString",
"coordinates": [
[-170, 107,
[170, 11]
]
}
/...
}

5. Security Considerations

GeoJSON shares security issues conmon to all JSON content types. See
[ RFC7159] Section 12 for additional information. GeoJSON does not
provi de execut abl e content.
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As with other geographic data formats, e.g., [KMv2.2], providing
details about the locations of sensitive persons, aninals, habitats,
and facilities can expose themto unauthorized tracking or injury.
GeoJSON does not provide privacy or integrity services; if sensitive
data requires privacy or integrity protection the service nust be
provi ded externally.

6. Interoperability Considerations
6.1. 1-JSON

GeoJSON texts SHOULD foll ow the constraints of |1-JSON [ RFC7493] for
maxi mum i nteroperability.

6.2. Coordinate Precision

The size of a GeoJSON text in bytes is a nmajor interoperability

consi deration and precision of coordinate values has a | arge inpact
on the size of texts. A GeoJSON text containing many detail ed

pol ygons can be inflated al nost by a factor of two by increasing
coordi nate precision from6 to 15 deci mal places. For geographic
coordinates with units of degrees, 6 decimal places (a default common
in, e.g., sprintf) anpbunts to about 10 centineters, a precision well
within that of current GPS systens. |Inplenentations should consider
the cost to using a greater precision than necessary.

6.3. Coordinate Order

There are conflicting precedents anong geographic data fornats over
whet her latitude or longitude conme first in a pair of nunbers.
Longitude cones first in GeoJSON coordinates as it does in [KMv2. 2].

Sone conmonl y-used CRS definitions specify coordi nate ordering that
is not longitude then latitude (for a geographic CRS) or easting then
northing (for a projected CRS). The CRS historically known as

"EPSG 4326" and nore accurately nanmed "http://ww. opengi s. net/def/crs
[ EPSG 0/ 4326" is a prime exanple. Using such a CRS is NOT
RECOMVENDED due to the potential disruption of interoperability.

When such a CRS is encountered in GeoJSON, the document should be
processed with caution. Heuristics nay be necessary to interpret the
coordi nates properly; they may not be in the required | ongitude,

| atitude order.

6.4. Coordinate Reference Systemldentifiers
Earlier versions of the GeoJSON specification reconmended use of OGC

URNs such as "urn:ogc:def:crs: OGC:. 1. 3: CRS84" to nanme a CRS. This
version deprecates the URNs and recommends a change to HTTP URLs
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[Section 3.1]. Wdely depl oyed systenms using, e.g. the GDAL and OGR
libraries, currently wite the deprecated OGC URNs into GeoJSON
docunents and will do so until replaced by newer versions. GeoJSON
processors should be prepared for either form
6.5. Boundi ng boxes
In representing features that cross the dateline or the poles,
following the ring-orientation best practice (counter-clockw se
external rings, clockw se internal rings) and ensuring your boundi ng
boxes use the south-west corner as the first coordinate will inprove
interoperability. Remain aware that software that represents edges
as straight cartesian lines and software that represents edges as
great circles will have different interpretations of edges, which
vary nore the longer the edges are. Try to avoid edges of nore than
180 degrees in length as far as possible.
7. |1 ANA Consi derations

The M ME nmedia type for GeoJSON text is application/vnd. geo+j son.
Type nane: application
Subt ype name: vnd. geo+j son
Required paraneters: n/a
Optional paraneters: n/a
Encodi ng consi derations: binary
Security considerations: See section 5 above
Interoperability considerations: See section 6 above
Publ i shed specification: draft-butler-geojson
Applications that use this nedia type: various
Addi tional information

Magi ¢ nunber(s) : n/a

File extension(s) : .json, .geojson

Maci ntosh file type code : TEXT

bject ldentifiers: n/a
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Person to contact for further information:

Sean Gllies

sean.gillies@nmuail.com

I nt ended usage: COVMON

Restrictions on usage: none
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Appendi x A. Ceonetry Exanpl es

Each of the exanples bel ow represents a valid and conpl ete GeoJSON
obj ect.

A 1. Poi nt s

Poi nt coordinates are in x, y order (easting, northing for projected
coordi nates, longitude, |latitude for geographic coordinates):

{
"type": "Point",
"coordi nates": [100.0, 0.0]

A.2. LineStrings

Coordi nates of LineString are an array of positions (see "2.1.1
Position"):

{
"type": "LineString",
"coordinates": [
[100.0, 0.0],
[101.0, 1.0]

A. 3. Pol ygons
Coordi nates of a Polygon are an array of LinearRing (cf. "2.1.6
Pol ygon") coordinate arrays. The first elenment in the array
represents the exterior ring. Any subsequent el enents represent
interior rings (or holes).

No hol es:
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{
"type": "Pol ygon",
"coordinates": [
[
[100.0, 0.0],
[101.0, 0.0],
[101.0, 1.0],
[100.0, 1.0],
[100.0, 0.0]
]
]
}
Wth hol es:
{
"type": "Pol ygon",
"coordinates": [
[
[100.0, 0.0],
[101.0, 0.0],
[101.0, 1.0],
[100.0, 1.0],
[100.0, 0.0]
],
[
[100.8, O0.8],
[100.8, 0.2],
[100.2, 0.2],
[100.2, 0.8],
[100.8, 0.8]
]
]
}

Wth hole crossing dateline:
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{
"type": "Pol ygon",
"coordinates": [
[
[-170.0, 10.0],
[170.0, 10.0],
[170.0, -10.07],
[-170.0, -10.0],
[-170.0, 10.0]
1.
[
[175.0, 5.0],
[-175.0, 5.0],
[-175.0, -5.0],
[175.0, -5.0],
[175.0, 5.0]
]
]
}

A 4. Mul ti Poi nts

Coordi nates of a MultiPoint are an array of positions:

{
"type": "MultiPoint",
"coordinates": [
[100.0, 0.0],
[101.0, 1.0]
]
}

A.5. MiltiLineStrings

Coordinates of a MultiLineString are an array of LineString

coordi nate arrays:

Butler, et al. Expi res January 19, 2016
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type": "Ml tiLineString",
coordi nates": [
[
[100.0, 0.0],
[101. 0,
1.
[

A.6. MiltiPol ygons

July 2015

Coordi nates of a MiultiPolygon are an array of Pol ygon coordinate

arrays:

Butler, et al.
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{
"type": "MiltiPol ygon",
"coordinates": [
[
[
[102.0, 2.0],
[103.0, 2.0],
[103.0, 3.0],
[102.0, 3.0],
[102.0, 2.0]
]
],
[ [
[100.0, 0.0],
[101.0, 0.0],
[101.0, 1.0],
[100.0, 1.0],
[100.0, 0.0]
],
[
[100.2, 0.2],
[100.8, 0.2],
[100.8, 0.8],
[100.2, 0.8],
[100.2, 0.2]
]
]
]
}

A. 7. GeonetryColl ections

Each el enent in the geonetries array of a GeonetryCollection is one
of the geonetry objects described above:
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"type": "GeonetryCollection",
"geonetries": [{
"type": "Point",
"coordi nates": [100.0, 0.0]
b
"type": "LineString",
"coordinates": [
[101.0, 0.0],
[102.0, 1.0]

}H
}

Appendi x B. Contributors
The GeoJSON fornmat is the product of discussion on the GeoJSON
mailing list: http://1ists.geojson.org/listinfo.cgi/geojson-
geoj son. or g.
Conments are solicited and should be addressed to the GeoJSON nuiling
list at geojson@ists.geojson.org or to the GeoJSON i ssue tracker at
https://github. com geoj son/ draft-geojson/issues.
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