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The GeoJSON For mat
Abst ract

GeoJSON i s a geospatial data interchange format based on JavaScri pt
nject Notation (JSON). It defines several types of JSON objects and
the manner in which they are conbined to represent data about
geographi c features, their properties, and their spatial extents.
GeoJSON uses a geographic coordinate reference system Wrld CGeodetic
System 1984, and units of decimal degrees.

Status of This Meno
This is an Internet Standards Track docunent.

Thi s docunent is a product of the Internet Engineering Task Force
(IETF). It represents the consensus of the IETF community. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Goup (IESG. Further infornmation on
Internet Standards is available in Section 2 of RFC 7841.

I nformati on about the current status of this docunment, any errata,

and how to provide feedback on it may be obtained at
http://ww. rfc-editor.org/info/rfc7946.
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1. Introduction

GeoJSON is a format for encoding a variety of geographic data
structures using JavaScript Object Notation (JSON) [ RFC7159]. A
GeoJSON obj ect nay represent a region of space (a Geonetry), a
spatially bounded entity (a Feature), or a list of Features (a
FeatureCol | ection). GeoJSON supports the foll owi ng geonetry types:
Point, LineString, Polygon, MiltiPoint, MiltilineString,

Mul ti Pol ygon, and GeonetryCol |l ection. Features in GeoJSON contain a
CGeonetry object and additional properties, and a FeatureCollection
contains a |list of Features.

The format is concerned with geographic data in the broadest sense;
anything with qualities that are bounded in geographi cal space mi ght
be a Feature whether or not it is a physical structure. The concepts
in GeoJSON are not new, they are derived from preexi sting open
geographi c informati on system standards and have been streanlined to
better suit web application devel opment using JSON

GeoJSON conprises the seven concrete geonetry types defined in the
pend@ S Sinpl e Features | nplenmentation Specification for SQ [ SFSQ]:
0-di nensi onal Point and MiltiPoint; 1-dinensional curve LineString
and MultiLineString; 2-dinensional surface Polygon and Milti Pol ygon
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and the heterogeneous GeonetryCol |l ection. GeoJSON representations of
i nstances of these geonetry types are anal ogous to the well-known

bi nary (WKB) and wel | - known text (VKT) representations described in
that same specification.

GeoJSON al so conprises the types Feature and FeatureCol |l ection.
Feature objects in GeoJSON contain a Geonetry object with one of the
above geonetry types and additional nenbers. A FeatureCollection
obj ect contains an array of Feature objects. This structure is

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

Get Features requests specified in [WSv1l] or to a Keyhol e Markup
Language (KM.) Fol der of Placemarks [KM.v2.2]. Sone inplenmentations
of the WFS specification also 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 f or mat
specification has steadily grown in popularity. It is widely used in
JavaScri pt web-mapping libraries, JSON based docunent dat abases, and
web APIs.

1.1. Requirenents Language

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

[ RFC2119].

1.2. Conventions Used in This Docunent

The ordering of the nmenbers of any JSON object defined in this
document MJST be considered irrelevant, as specified by [ RFC7159].

Sone exanpl es use the conbination of a JavaScript single-Iine coment
(/1) followed by an ellipsis (...) as placehol der notation for
content deened irrelevant by the authors. These pl acehol ders nust of
course be del eted or otherw se replaced, before attenpting to
val i date the correspondi ng JSON code exanpl e.

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

1.3. Specification of GeoJSON

Thi s docunent supersedes the original GeoJSON format specification
[ GJ2008].
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1.4. Definitions

o JavaScript Object Notation (JSON), and the terns object, menber,
nane, value, array, nunber, true, false, and null, are to be
interpreted as defined in [ RFC7/159].

0 Inside this docunment, the term"geonetry type" refers to seven
case-sensitive strings: "Point", "MiltiPoint", "LineString",
"Ml tiLineString", "Polygon", "MiltiPolygon", and
"CeonetryCol | ection”.

o As another shorthand notation, the term"GeoJSON types" refers to
ni ne case-sensitive strings: "Feature", "FeatureCollection", and
the geonetry types listed above.

o The word "Collection" in "FeatureCollection" and
"CeonetryCol | ecti on" does not have any significance for the
semantics of array nenmbers. The "features" and "geonetries"
nenbers, respectively, of these objects are standard ordered JSON
arrays, not unordered sets.

1.5. Exanple

A GeoJSON Feat ureCol | ecti on:

{
"type": "FeatureCollection",
"features": [{
"type": "Feature",

"geonetry": {
“"type": "Point",
"coordi nates": [102.0, 0.5]

}1
"properties": {
"prop0": "val ue0"
oA
"type": "Feature",

"geometry": {
"type": "LineString",
"coordi nates": [

[102.0, 0.0],
[103.0, 1.0],
[104.0, 0.0],
[105.0, 1.0]

]
1

"properties": {
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"“prop0": "val ue0",
"propl": 0.0

}

oA

"type": "Feature",

"geonetry": {
“"type": "Polygon",
"coordi nates": |

[

[100.0, 0.0],
[101.0, 0.0],
[101.0, 1.0],
[100.0, 1.0],
[ 100.0, 0.0]
]
]
},
"properties": {
"prop0": "val ue0",
"propl": {
"this": "that"
}
}

}H

2. (GeoJSON Text

A CGeoJSON text is a JSON text and consists of a single GeoJSON
obj ect.

3. GeoJSON hj ect

A Ge0JSON obj ect represents a CGeonetry, Feature, or collection of
Feat ures.

0 A GeoJSON object is a JSON object.

0 A GeoJSON object has a nmenber with the name "type". The val ue of
the menber 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 Section 5).

0 A GeoJSON object MAY have other nmenmbers (see Section 6).
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3.

3.

1

1

CGeonetry Obj ect

A Ceonetry object represents points, curves, and surfaces in
coordi nate space. Every Geonetry object is a GeoJSON object no
matter where it occurs in a GeoJSON text.

o The value of a Geonetry object’s "type" nenmber MJUST be one of the
seven geonetry types (see Section 1.4).

0 A Ge0JSON Geonetry object of any type other than
"CeonetryCol | ection" has a nmenber with the name "coordinates”.
The val ue of the "coordi nates" nenber is an array. The structure
of the elenments in this array is determ ned by the type of
geonetry. (GeoJSON processors MAY interpret Geonmetry objects with
enpty "coordinates" arrays as null objects.

1. Position

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

0 one position in the case of a Point geonetry,

0 an array of positions in the case of a LineString or Milti Point
geonetry,

o an array of LineString or linear ring (see Section 3.1.6)
coordinates in the case of a Polygon or MiltilLineString geonetry,
or

o an array of Polygon coordinates in the case of a MiltiPol ygon
geonetry.

A position is an array of nunbers. There MJST be two or nore
elements. The first two el enents are |ongitude and | atitude, or
easting and northing, precisely in that order and using deci nal
nunbers. Altitude or elevation MAY be included as an optional third
el enent .

| mpl ement ati ons SHOULD NOT extend positions beyond three el enents
because the semantics of extra elenents are unspecified and

anmbi guous. Historically, sone inplenentations have used a fourth
element to carry a linear referencing neasure (sonetinmes denoted as
"M') or a nunerical tinestanp, but in nbst situations a parser wll
not be able to properly interpret these values. The interpretation
and neani ng of additional elements is beyond the scope of this
specification, and additional elements MAY be ignored by parsers.
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A line between two positions is a straight Cartesian line, the
shortest |ine between those two points in the coordinate reference
system (see Section 4).

In other words, every point on a line that does not cross the

antineridian between a point (lonO, lat0) and (lonl, latl) can be
cal cul ated as

F(lon, lat) = (lon0 + (lonl - lon0) * t, lat0O + (latl - latQ) * t)
with t being a real number greater than or equal to O and smaller
than or equal to 1. Note that this line may narkedly differ fromthe
geodesi c path along the curved surface of the reference ellipsoid.
The sane applies to the optional height element with the proviso that
the direction of the height is as specified in the coordinate

ref erence system

Note that, again, this does not nmean that a surface with equal height
follows, for exanple, the curvature of a body of water. Nor is a
surface of equal height perpendicular to a plunb Iine.

Exampl es of positions and geonetries are provided in Appendi x A
"Ceonetry Exanpl es".

3.1.2. Point
For type "Point", the "coordi nates" nenber is a single position.
3.1.3. Ml tiPoint

For type "MultiPoint", the "coordi nates" nenber is an array of
posi tions.

3.1.4. LineString

For type "LineString", the "coordi nates" nenber is an array of two or
nore positions.

3.1.5. MiltilLineString

For type "MultiLineString", the "coordi nates" nenber is an array of
Li neString coordi nate arrays.
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3.

3.

3.

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 four or nore positions.

o The first and | ast positions are equivalent, and they MJST contain
i dentical values; their representati on SHOULD al so be identi cal

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

o Alinear ring MIST follow the right-hand rule with respect to the
area it bounds, i.e., exterior rings are counterclockw se, and
hol es are cl ockw se

Not e: the [GJ2008] specification did not discuss linear ring w nding
order. For backwards conpatibility, parsers SHOULD NOT reject
Pol ygons that do not follow the right-hand rule.

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

o For type "Polygon", the "coordinates" nenber MJUST be an array of
linear ring coordinate arrays.

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 interior rings (if
present) bound holes within the surface.

1.7. MiltiPol ygon

For type "Milti Polygon", the "coordi nates" nenber is an array of
Pol ygon coordi nate arrays.

1.8. CeomnetryCollection

A CGeo0JSON object with type "CGeonmetryCollection” is a Geonetry object.
A CeonetryCol | ecti on has a nmenber with the nane "geonetries". The
val ue of "geonetries" is an array. Each elenent of this array is a
GeoJSON Ceonetry object. It is possible for this array to be enpty.
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Unli ke the other geonetry types described above, a GeonetryColl ection
can be a heterogeneous conposition of smaller Geonmetry objects. For

exanpl e, a CGeonetry object in the shape of a | owercase roman "i" can

be conposed of one point and one LineString.

GeonetryCol | ections have a different syntax fromsingle type Geonetry
objects (Point, LineString, and Pol ygon) and honpbgeneously typed

mul tipart Geonetry objects (MiltiPoint, MiltilLineString, and

Mul ti Pol ygon) but have no different semantics. Although a
GeonetryCol | ecti on object has no "coordi nates" nmenber, it does have
coordi nates: the coordinates of all its parts belong to the
collection. The "geonetries" nenber of a GeonetryCollection
describes the parts of this conposition. |nplenentations SHOULD NOT
apply any additional semantics to the "geonetries" array.

To maxim ze interoperability, inplenentations SHOULD avoi d nested
CGeonetryCol | ections. Furthernore, CeonetryCollections conposed of a
single part or a nunber of parts of a single type SHOULD be avoi ded
when that single part or a single object of nultipart type
(MultiPoint, MultiLineString, or MiltiPolygon) could be used instead.

3.1.9. Antineridian Cutting

In representing Features that cross the antineridian

interoperability is inproved by nodifying their geonmetry. Any
geonetry that crosses the antineridian SHOULD be represented by
cutting it in two such that neither part’s representation crosses the
anti meri di an.

For exanple, a line extending from45 degrees N, 170 degrees E across
the antineridian to 45 degrees N, 170 degrees Wshould be cut in two
and represented as a MultiLineString.

{
"type": "MiltilLineString",
"coordi nates": |
[170.0, 45.0], [180.0, 45.0]
|
[-180.0, 45.0], [-170.0, 45.0]
]
]
}
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A rectangl e extending from 40 degrees N, 170 degrees E across the
antineridian to 50 degrees N, 170 degrees Wshould be cut in two and
represented as a Multi Pol ygon

{
"type": "MiltiPolygon",
"coordi nates": |
[
[180.0, 40.0], [180.0, 50.0], [170.0, 50.0],
[170.0, 40.0], [180.0, 40.0]
]
],
[[
[-170.0, 40.0], [-170.0, 50.0], [-180.0, 50.0],
[-180.0, 40.0], [-170.0, 40.0]
]
]
]
}

3.1.10. Uncertainty and Precision

As in [RFC5870], the nunber of digits of the values in coordinate
positions MJUST NOT be interpreted as an indication to the |evel of
uncertainty.

3.2. Feature (Object

A Feature object represents a spatially bounded thing. Every Feature
object is a GeoJSON object no natter where it occurs in a GeoJSON
t ext.

0 A Feature object has a "type" nenber with the value "Feature"

0 A Feature object has a nmenber with the name "geonetry". The val ue
of the geonetry nmenber SHALL be either a Geonmetry object as
defi ned above or, in the case that the Feature is unlocated, a
JSON nul | val ue.

0 A Feature object has a nmenber with the name "properties". The

val ue of the properties nenber is an object (any JSON object or a
JSON nul | val ue).

Butler, et al. St andards Track [ Page 11]



RFC 7946 GeoJSON August 2016

3.

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

Feat ureCol | ecti on Ohj ect

A CGeo0JSON object with the type "FeatureCollection" is a

Feat ureCol | ecti on object. A FeatureCollection object has a nenber
with the nane "features". The value of "features" is a JSON array.
Each el enent of the array is a Feature object as defined above. It
is possible for this array to be enpty.

Coordi nat e Reference System

The coordinate reference systemfor all GeoJSON coordinates is a
geogr aphi ¢ coordi nate reference system using the Wrld Geodetic
System 1984 (WGS 84) [WGES84] datum with longitude and | atitude units
of decinal degrees. This is equivalent to the coordinate reference
systemidentified by the Open Geospatial Consortium (OGC) URN
urn:ogc: def:crs: OGC: : CRS84. An OPTIONAL third-position el ement SHALL
be the height in meters above or bel ow the WSS 84 reference
ellipsoid. In the absence of el evation values, applications
sensitive to height or depth SHOULD i nterpret positions as being at

| ocal ground or sea |evel.

Note: the use of alternative coordinate reference systens was
specified in [GJ2008], but it has been renmobved fromthis version of
the specification because the use of different coordinate reference
systens -- especially in the manner specified in [&Q2008] -- has
proven to have interoperability issues. In general, GeoJSON
processing software is not expected to have access to coordi nate
ref erence system databases or to have network access to coordi nate
ref erence systemtransformati on paraneters. However, where al

i nvol ved parties have a prior arrangenent, alternative coordinate
ref erence systens can be used without risk of data being

m sinterpreted

Boundi ng Box

A Geo0JSON obj ect MAY have a nmenmber naned "bbox" to include
informati on on the coordinate range for its Geonetries, Features, or
FeatureCol | ections. The val ue of the bbox nmenber MJST be an array of
length 2*n where n is the nunber of dinmensions represented in the
contai ned geonetries, with all axes of the nost southwesterly point
followed by all axes of the nore northeasterly point. The axes order
of a bbox follows the axes order of geonetries.
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The "bbox" val ues define shapes with edges that follow |ines of
constant |ongitude, |atitude, and el evation

Exampl e of a 2D bbox nmenber on a Feature

{
"type": "Feature",
"bbox": [-10.0, -10.0, 10.0, 10.0],
"geometry": {
"type": "Polygon",
"coordi nates": [
[
[-10.0, -10.0],
[10.0, -10.0],
[10.0, 10.0],
[-10.0, -10.0]
]
]
}
/1.
}
Exampl e of a 2D bbox nenber on a FeatureCollection:
{
"type": "FeatureCollection",
"bbox": [100.0, 0.0, 105.0, 1.0],
"features": [
...
]
}

Exanpl e of a 3D bbox menber with a depth of 100 neters:
{

"type": "FeatureCollection",

"bbox": [100.0, 0.0, -100.0, 105.0, 1.0, 0.0],
"features": |

/...

]
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5.1. The Connecting Lines

The four lines of the bounding box are defined fully within the
coordi nate reference system that is, for a box bounded by the val ues
"west", "south", "east"”, and "north", every point on the northernnopst
line can be expressed as

(lon, lat) = (west + (east - west) * t, north)
with 0 <=t <= 1.
5.2. The Antinmeridian

Consi der a set of point Features within the Fiji archipel ago,
straddling the antineridian between 16 degrees S and 20 degrees S.
The sout hwest corner of the box containing these Features is at 20
degrees S and 177 degrees E, and the northwest corner is at 16
degrees S and 178 degrees W The antineridi an-spanni ng GeoJSON
boundi ng box for this FeatureCollection is

"bbox": [177.0, -20.0, -178.0, -16.0]
and covers 5 degrees of |ongitude.

The conpl enentary boundi ng box for the same | atitude band, not
crossing the antineridian, is

"bbox": [-178.0, -20.0, 177.0, -16.0]
and covers 355 degrees of |ongitude.

The latitude of the northeast corner is always greater than the

[ atitude of the southwest corner, but boundi ng boxes that cross the
antineridian have a northeast corner longitude that is |less than the
| ongi tude of the southwest corner

5.3. The Pol es

A boundi ng box that contains the North Pole extends from a sout hwest
corner of "mnlat" degrees N, 180 degrees Wto a northeast corner of
90 degrees N, 180 degrees E. Viewed on a globe, this bounding box
approxi nates a spherical cap bounded by the "mnlat" circle of
latitude.

"bbox": [-180.0, minlat, 180.0, 90.0]
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6.

6.

A boundi ng box that contains the South Pole extends from a sout hwest
corner of 90 degrees S, 180 degrees Wto a northeast corner of
"maxl at" degrees S, 180 degrees E

"bbox": [-180.0, -90.0, 180.0, naxlat]

A boundi ng box that just touches the North Pole and forns a slice of
an approxi mate spherical cap when viewed on a gl obe extends froma
sout hwest corner of "minlat" degrees N and "westlon" degrees Eto a
nort heast corner of 90 degrees N and "eastlon" degrees E

"bbox": [westlon, mnlat, eastlon, 90.0]

Simlarly, a bounding box that just touches the South Pole and forns
a slice of an approxi mate spherical cap when viewed on a gl obe has
the follow ng representation in GeoJSON

"bbox": [westlon, -90.0, eastlon, naxlat]

| npl enenters MUST NOT use |latitude values greater than 90 or |ess
than -90 to inply an extent that is not a spherical cap

Ext endi ng GeoJSON
1. Foreign Menbers

Menbers not described in this specification ("foreign nmenbers") MAY
be used in a GeoJSON docunment. Note that support for foreign nenbers
can vary across inplementations, and no normative processing node

for foreign nenbers is defined. Accordingly, inplenentations that
rely too heavily on the use of foreign nenbers night experience
reduced interoperability with other inplenentations.

For exanple, in the (abridged) Feature object shown bel ow

{

"type": "Feature",

"id": "f1",

"geometry": {...},

"properties": {...},

"title": "Exampl e Feature”
}

the nanme/value pair of "title": "Exanple Feature" is a foreign
menber. When the value of a foreign nmenber is an object, all the
descendant nenbers of that object are thensel ves foreign nenbers.
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GeoJSON semantics do not apply to foreign nenbers and their
descendants, regardless of their nanes and values. For exanple, in
the (abridged) Feature object bel ow

{

"type": "Feature",
"id": o tf2",
"geometry": {...},
"properties": {...},
"centerline": {
"type": "LineString",
"coordi nates": |
[-170, 10],
[170, 11]

}
the "centerline" nmenber is not a GeoJSON Ceonetry object.

7. GeoJSON Types Are Not Extensible
| mpl ement ati ons MUST NOT extend the fixed set of GeoJSON types:
FeatureCol | ection, Feature, Point, LineString, MiltiPoint, Polygon
Mul tiLineString, MiltiPolygon, and GeonetryColl ection

7.1. Semantics of GeoJSON Menbers and Types Are Not Changeabl e

| mpl ement ati ons MUST NOT change the semantics of GeoJSON nenbers and
types.

The GeoJSON "coordi nates" and "geonetries" nenbers define CGeonetry
objects. FeatureCollection and Feature objects, respectively, MJST
NOT contain a "coordi nates" or "geometries" nenber.

The GeoJSON "geonetry" and "properties" nenbers define a Feature
object. FeatureCollection and Geonetry objects, respectively, MJST
NOT contain a "geonetry" or "properties" nenber.

The GeoJSON "features" menber defines a FeatureCollection object.

Feature and Ceonetry objects, respectively, MJST NOT contain a
“features" menber.
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8.

Ver si oni ng

The GeoJSON format can be extended as defined here, but no explicit
versi oning scheme is defined. A specification that alters the
semantics of GeoJSON nmenmbers or otherw se nodifies the format does
not create a new version of this format; instead, it defines an
entirely new format that MJUST NOT be identified as GeoJSON

Mappi ng 'geo’ URIs

"geo’ URIs [RFC5870] identify geographic |ocations and precise (not
uncertain) |ocations can be mapped to GeoJSON Ceonetry objects.

For this section, as in [RFC5870], "lat", "lon", "alt", and "unc" are
pl acehol ders for "geo’ URI latitude, |ongitude, altitude, and
uncertainty val ues, respectively.

A 'geo’” URI with two coordinates and an uncertainty ('u’) paraneter
that is absent or zero, and a GeoJSON Poi nt geonetry nay be mapped to
each other. A GeoJSON Point is always converted to a 'geo’ URl that
has no uncertainty paraneter.

"geo’ URI:

geo:lat, | on

GeoJSON:

{"type": "Point", "coordinates": [lon, lat]}

The mappi ng between 'geo’ URIs and GeoJSON Points that specify
el evation is shown bel ow.

"geo’ URI:
geo: lat,lon,alt
GeoJSON

{"type": "Point", "coordinates": [lon, lat, alt]}

GeoJSON has no concept of uncertainty; inprecise or uncertain 'geo’
URI's thus cannot be mapped to GeoJSON geonetri es.
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10.

11.

11.

11.

Security Considerations

GeoJSON shares security issues conmon to all JSON content types. See
[ RFC7159], Section 12 for additional information. GeoJSON does not
provi de executabl e content.

GeoJSON does not provide privacy or integrity services. |If sensitive
data requires privacy or integrity protection, those nmust be provided
by the transport -- for exanple, Transport Layer Security (TLS) or
HTTPS. There will be cases in which stored data need protection
which is out of scope for this document.

As with other geographic data formats, e.g., [KMv2.2], providing
details about the | ocations of sensitive persons, animals, habitats,
and facilities can expose themto unauthorized tracking or injury.
Data providers should recognize the risk of inadvertently identifying
individuals if locations in anonym zed datasets are not adequately
skewed or not sufficiently fuzzed [ Sweeney] and recogni ze that the

ef fectiveness of |ocation obscuration is limted by a nunber of
factors and is unlikely to be an effective defense agai nst a
deternined attack [ RFC6772].

I nteroperability Considerations
1. 1-JSON

GeoJSON texts should follow the constraints of Internet JSON (1-JSON)
[ RFC7493] for maxi muminteroperability.

2. Coordinate Precision

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

consi deration, and precision of coordinate values has a | arge i npact
on the size of texts. A GeoJSON text containing nmany detail ed

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

Furthernore, the WGS 84 [WES84] datumis a relatively coarse

approxi mati on of the geoid, with the height varying by up to 5 m (but
generally between 2 and 3 neters) higher or lower relative to a
surface parallel to Earth’s nmean sea | evel.
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12. | ANA Consi derations

The nedia type for GeoJSON text is "application/geo+json" and is

registered in the "Media Types" registry described in [ RFC6838]. The

entry for "application/vnd. geo+json” in the sane registry should have
its status changed to be "OBSOLETED' with a pointer to the nmedia type

"application/geo+json" and a reference added to this RFC.

Type name: application

Subt ype nane: geo+json

Required paraneters: n/a

Optional parameters: n/a

Encodi ng consi derations: binary

Security considerations: See Section 10 above

Interoperability considerations: See Section 11 above

Publ i shed specification: [[RFC7946]]

Applications that use this nmedia type: No known applications
currently use this nmedia type. This nmedia type is intended for
GeoJSON applications currently using the "application/
vnd. geo+j son" or "application/json" media types, of which there
are several categories: web mapping, geospatial databases,
geogr aphi ¢ data processing APls, data anal ysis and storage
services, and data di ssem nation

Addi tional information:

Magi ¢ nunber(s): n/a

File extension(s): .json, .geojson
Maci ntosh file type code: n/a
hject ldentifiers: n/a

W ndows clipboard nane: GeoJSON

Maci ntosh uniformtype identifier: public.geojson conforns to
public.json
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13.

13.

Person to contact for further information: Sean Gllies
(sean.gillies@nuil.com

I nt ended usage: COWMON

Restrictions on usage: none

Restrictions on usage: none

Aut hor: see "Authors’ Addresses" section of [[RFC7946]].

Change controller: Internet Engineering Task Force
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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. Points

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

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

A. 2. LineStrings

Coordi nates of LineString are an array of positions (see
Section 3.1.1):

{
"type": "LineString",
"coordi nates": [
[100.0, 0.0],
[101.0, 1.0]
]
}
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A. 3. Pol ygons

Coordi nates of a Polygon are an array of linear ring (see

Section 3.1.6) coordinate arrays. The first element in the array
represents the exterior ring. Any subsequent el enents represent
interior rings (or holes).

No hol es:
{
"type": "Polygon",
"coordi nates": |
[
[100.0, 0.0],
[101.0, 0.0],
[101.0, 1.0],
[100.0, 1.0],
[100.0, 0.0]
]
]
}
Wth holes:
{
“"type": "Polygon",
"coordi nates": [
[
[100.0, 0.0],
[101.0, 0.0],
[101.0, 1.0],
[100.0, 1.0],
[100.0, 0.0]
],
[
[100.8, 0.8],
[100.8, 0.2],
[100.2, 0.2],
[100.2, 0.8],
[100.8, 0.38]
]
]
}
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A. 4. MiltiPoints

Coordi nates of a MultiPoint are an array of positions:

{
"type": "MultiPoint",
"coordi nates": |
[ 100.0, 0.07,
[101.0, 1.0]
]
}

A.5. MiltiLineStrings

Coordinates of a MultiLineString are an array of LineString
coordi nate arrays:

{
“"type": "MiltilLineString",
"coordi nates": |
[
[ 100. 0, 1,
[101.0, 1.0
],
[
[102.0, 2.0],
[103.0, 3.0]
]
]
}
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A. 6. MiltiPol ygons

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

{
“"type": "MiltiPolygon",
"coordi nates": [

[
[

[102.0, 2.0],
[103.0, 2.0],
[103.0, 3.0],
[102.0, 3.0],
0, 2.

[ 102.

[100.0, 0.0],
[101.0, 0.0],
[101.0, 1.0],
[100.0, 1.0],
[100.0, 0. 0]
][,
[100.2, 0.2],
[100.2, 0.8],
[100.8, 0.8],
[100.8, 0.2],
[100.2, 0. 2]
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A. 7. GeonetryColl ections

Each el enent in the "geonetries" array of a GeonetryCollection is one
of the Geonmetry objects described above:

{
"type": "GeonetryCollection",

"geometries": [{
"type": "Point",
"coordi nates": [100.0, 0.0]
boA
"type": "LineString",
"coordi nates": |
[101.0, 0.07,
[102.0, 1.0]

}H
}

Appendi x B. Changes fromthe Pre-|1 ETF GeoJSON Fornmat Specification

Thi s appendi x briefly summari zes non-editorial changes fromthe 2008
specification [ GJ2008].

B.1. Normative Changes

o Specification of coordinate reference systens has been renoved,
i.e., the "crs" menber of [@&2008] is no | onger used.

o In the absence of elevation values, applications sensitive to
hei ght or depth SHOULD interpret positions as being at |oca
ground or sea level (see Section 4).

o |Inplementations SHOULD NOT extend position arrays beyond 3
el ements (see Section 3.1.1).

o Aline between two positions is a straight Cartesian line (see
Section 3.1.1).

o Polygon rings MUST follow the right-hand rule for orientation
(countercl ockwi se external rings, clockw se internal rings).

o The values of a "bbox" array are "[west, south, east, north]", not
"[ mnx, mny, maxx, nmaxy]" (see Section 5).

0 A Feature object’s "id" menber is a string or nunber (see
Section 3.2).
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o Extensions MAY be used, but MJST NOT change the semantics of
GeoJSON nenbers and types (see Section 6).

0 CGeo0JSON objects MIUST NOT contain the defining nenbers of other
types (see Section 7.1).

o The nedia type for GeoJSON is "application/geo+json".
B.2. Informative Changes

0 The definition of a GeoJSON text has been added.

o Rules for mapping 'geo’ URIs have been added.

o A recomendation of the |-JSON [ RFC7493] constraints has been
added.

o Inplenenters are cautioned about the effect of excessive
coordi nate precision on interoperability.

0o Interoperability concerns of GeonetryCollections are noted. These
obj ects should be used sparingly (see Section 3.1.8).

Appendi x C. GeoJSON Text Sequences

Al'l GeoJSON objects defined in this specification --

Feat ureCol | ecti on, Feature, and Geonetry -- consist of exactly one
JSON obj ect. However, there may be circunstances in which
applications need to represent sets or sequences of these objects
(over and above the grouping of Feature objects in a
FeatureCol |l ection), e.g., in order to efficiently "streant |arge
nunbers of Feature objects. The definition of such sets or sequences
is outside the scope of this specification

If such a representation is needed, a new nedia type is required that
has the ability to represent these sets or sequences. Wen defining
such a nedia type, it nay be useful to base it on "JavaScript hject
Notati on (JSON) Text Sequences" [RFC7464], |eaving the foundations of
how to represent multiple JSON objects to that specification, and
only defining how it applies to GeoJSON objects.
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