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As one of the cornerstones of the U.S, Geological Survey's (USGS)
Mational Geospatial Program, The Nationa! Map is a collaborative effart
among the USGS and other Federal, State, and local partners to
improve and deliver topographic information for the Mation. It has many
uses ranging from recreation to scientific analysis to emergency
response. The Mational Map is easily accessible for display on the Web,
as products and services, and as downloadable data. The geographic
information available from The Mational! Map includes orthoimagery
{aerial photographs), elevation, geographic names, hydrography,
boundaries, transportation, structures, and land cover. Other types of
geographic information can be added within the viewer or brought in
with The Mationa! Map data into a Geographic Information System to
create specific types of maps or map views, The Nationa! Map is a
significant contribution ta the Mational Spatial Data Infrastructure
(MSDI and currently is being transformed to better serve the
geospatial community by providing high quality, integrated geospatial
data and improved products and services including new generation
digital topographic maps.

Mational «

In addition to being an important contribution to the NSODI, The Mationa!
Map is foundational to implementation of the Department of the Interior
{DCI Geospatial Modernization Blueprint and meeting the DO mission to
protect America's treasures for future generations, provide access to

our nation's natural and cultural heritage, offer recreation opportunities, »
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createTripleStore(“seminar.db” )

addTriple
addTriple
addTriple
addTriple
addTriple
addTriple
addTriple
addTriple
addTriple

addTriple
addTriple

addTriple

(Personl first-name Steve)
(Personlisa Organizer)
(Personl age 52)

(Person?2 first-name Jans)
(Person2 isa Psychologist)
(Person2 age 50)

(Person3 first-name Craig)
(Person3 isa SalesPerson)
(Person3 age 32)

(Personl colleague-of Person2)
(Personl colleague-of Person3)

(Personl likes Pizza)
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addTriple ( Person3 neighbour-of Personl)
addTriple ( Person3 neighbour-of Person2)
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File “iew &dd Link Remove Layouk Select  Inclusion Options  Lawout Options  Drawing Options  Table Wiew Options  Help

Age

Colleague-of

First-name

Likes

Meighkbaur-of

Type

¥ ¥ ¥y ¥y ¥

Multiple Predicates

Psychologizt

Sales Person

iteral




(select (?xname ?yname)
(?x colleague-of ?y)
(not (?y neighbour-of ?x))
(?x first-name ?xname)
(?y first-name ?yname))



addTriple ( first-name domain Person)
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addTriple (Event100 type Meeting)

addTriple (Event100 actor Person3)
addTriple (Event100 actor Person2)

addTriple (Event100 start 2008-12-12T12:12)
addTriple (Event100 end 2008-12-12T12:45)

addTriple (Event100 is-at -122.4325,37.12223)
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Find a meetings that happened in July within 5
miles of Berkeley that was attended by the
most important person in Jans’ friends and
friends of friends.

(select (?x)
(ego-group !person:jans knows ?group 2)
(actor-centrality-members ?group knows ?x ?num)
(q ?event !fr.actor ?X)
(gs ?event !rdf:type !fr:Meeting)
(interval-during ?event “2009-07-01" “2009-07-25")
(geo-box-around !geoname:Berkeley ?event 5 miles)

)
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The law of haversines

[edit]

Given a unit sphere, a "tniangle” on the surface of the sphere is defined by the great circles connecting three
points u, v, and w on the sphere_ If the lengths of these three sides are a (from u to v), & (from u to w), and
¢ (from v to w), and the angle of the cormer opposite ¢ is C, then the law of haversines states:

(the law of haversines)

haversin(c) = haversin(a — b) + sin(a) sin(b) haversin(C')

Since this is a unit sphere, the lengths a, &, and ¢ are simply equal to the angles (in radians) subtended by
those sides from the center of the sphere (for a non-unit sphere, each of these arc lengths is equal to its

central angle multiplied by the radius of the sphere).

In order to obtain the haversine formula of the previous section from this
law, one simply considers the special case where u is the mortirpote,
while v and w are the two points whose separation d is to be
determined. In that case, @ and b are /2 - @4 2 {i.e., 907 — latitude), C 15
the longitude separation AA, and ¢ is the desired dfR. Moting that sin{T/2
- @) = cos(g), the haversine formula immediately follows.

To derive the law of haversines, one starts with the spherical law of
cosines:

cos(c) = cos(a) cos(b) + sin(a) sin(b) cos(C')

As mentioned abowve, this formula is an ill-conditioned way of solving for ¢
when ¢ is small. Instead, we substitute the identity that cos(8) =1 -2
haversin{&), and also employ the addition identity cos(a — b) =

cos(a) cos(b) + sin(a) sin(b), to aobtain the law of haversines, above.

Spherical triangle =olved by the -
law of haverzines.

(sphencal law of cosines)




R-tree
From Wikipedia, the free encyclopedia

This article 1s about the dala structure. For the type of meiric space, see Real free.

R-trees are tree data structures that are similar to B-trees, butare | = — = = = = = = = — — — <
used f|:|r$patial access methods i.e., for indexing '
multi-dimensional information; for example, the (X, ) coordinates :
of geographical data. A commaon real-world usage for an R-tree (! R0
might be: "Find all museums within 2 miles of my current |
location”. |

!
S R
|| RT  RiB 'l

The data structure splits space with hierarchically nested, and I WET I

|
|
possibly overlapping, minimum bounding rectangles (otherwise . T
|
|

known as bounding boxes). | [RiE T i

Each node of an R-tree has a variable number of entries (up to I | il I
some pre-defined maximum). Each entry within a non-leaf node I _ g ="’
stores two pieces of data: a way of identifying a child node, and Crli e
the bounding box of all entries within this child node.

The insertion and deletion algonthms use the bounding boxes from
" " . ! & E --.. ;
the nodes to ensure that "nearby” elements are placed in the o Re] 77 ]

same leaf node (in particular, a new element will go into the leaf et _l B T e,

~

node that requires the least enlargement in its bounding box). PR i, T A . S .. 3 S0

- : . i R8 R9 R10| R11 R12| R13 R14 R15 R16 R17|R18 | R19
Each entry within a leaf node stores two pieces of information; a e e e S ——
way of identifying the actual data element (which, alternatively, Simple example of R-tree for a 20 reclangles
may be placed directly in the node), and the bounding box of the
data element.
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(geo-bounding-box ?x +minlat +maxlat +minlon +maxlon)
(geo-box-around +x ?y +miles)

(geo-distance +x +y ?dist) :ri San 2D e S ,.;, e .‘ ﬁb'r'i‘gw

(geo-radius-around +x ?y +miles) m} Facoa ) P Shore ‘\‘P’
(polygon-in ?pl ?p2) _ Y = O -3 r?,"h;‘my -
(polygon-touch ?pl ?p2) - WL e R 0 %ﬂ. :ﬁig;??-mg
(polygon-overlap ?pl ?p2) Potse =7, izt Corvon reasarlilly +/ F’..""
Etc. : D e~ N 4
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PREFIX fr: _
<http://franz.com/ns/allegrograph/3.0/geospatial/>
PREFIX geo: <http://www.geonames.org/ontology#>
PREFIX country: <http://lwww.geonames.org/Countries# >

SELECT ?placename ?population WHERE {
GEO OBJECT
HAVERSINE ( ?londonpos, 50 MILES ) {
?place fr:pos ?pos ;
geo:name ?placename ;
geo:population ?population ;
geo:countryCode ?cc
}
WHERE {
# Select London, UK.
?london geo:name ‘London’ ;
geo:countryCode 'GB' ;
fr:pos ?londonpos .

}
FILTER (?population > 25000)



( % /

= (./
0
. Yo > ??7@ 7A6
AB @>C ?6D’ $ ’

$$(. -
. $)B@ %
E$ %" |
@A7



BRITISH
COLUMBIA |

The Best Mace on Earth




#
(

M S Wi\
W)

James Bay




S1
S1
S1
S1
S1
S1

type stream-segment
upstream S2
upstream S3
left-drainage D1
right-drainage D2
ISAt (-121.2,12.1)
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