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Temas

* |ntroduccion

 Agrimensura y las Ciencias Geodésicas
— Geodésia
— Fotogrametria

— Percepcion Remota
— Cartografia

* Proyecciones Cartografias
— De Coordenadas Esfericas a Coordenadas Planas
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Temas

Sistemas de Coordenadas Planas Estatales para
Puerto Rico e Islas Virgenes

De Coordenadas Asumidas a Coordenadas Planas
Estatales para Puerto Rico e Islas Virgenes

¢Que son las Coordenadas UTM (Universal
Transverso Mercator) y sus zonas”?

Las Coordenadas, los GPS (Global Positioning System)
y los GIS (Geographic Information System)

El National Geodetic Survey, su web site y sus

Geodetic Tools % &
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IF YOU'RE 6OING TO VISIT
“OUR BKOTHER (N NEEDLES,
YOU'LL NEED A MAP..
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T JUST DON'T KNOW WHAT
ALL THOSE SQUARES AND
DOTS, AND LINES AND COLORS,
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I HOPE I'M GOING
THE RIGHT WAY...

AS LONG AS T STAY SQUTH OF

THE 40O th PARALLEL ANDWEST

OF THE 120% MERIDIAN, T
THINK IM ALL RIGHT...

THEY SHOULD HAVE THE
MERIPIANS MARKED ALONG
THE GROUND SOME PLACE...
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() 1968 United Feature Syndicate
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AGRIMENSURA:

obtenemos angulos y distancias para luego

calcular las coordenadas

Se define como el arte, ciencia
y tecnologia de determinar la
posicion de un punto en, sobre
o bajo la superficie de la tierra,
o establecer la posicion de
dichos puntos. Envuelve todo
lo que tenga que ver con
nuestro ambiente pues TODO
tiene una definicion en el
espacio que habitamos, y de
eso es de lo que se trata el
NEGOCIO de |la AGRIMENSURA,
de la localizacion. En
agrimensura consideramos
como un plano la superficie de
la Tierra por eso la extencion
del area es limitada




Sistemas de coordenadas planas

El matematico frances René Descarte, en el
siglo XVII ideo el sistema de coordenadas
rectangulares, tambien conocido como plano
Cartesiano. Este sistema usa un par ordenado
de coordenadas para localizar puntos. Ese par
ordenado de coordenadas se denominan la
coordenada-X y la coordenada-Y.

En la ilustracion en el primer cuadrante el punto
P tiene unas coordenadas (5,4). La distancia
horizontal desde el eje de Y a P, se conoce
como la Abcisa. La distancia vertical desde el
eje de X a P, se conoce como la Ordenada. En
este sistema de coordenadas cartesianas
existe cuatro cuadrantes, rotulados en contra
de las manecillas del relojdel 1 al 4. En
Agrimensura se identifican en direccion
contraria y los angulos se miden desde el gje
de Y a favor de las manecillas del relo;.




COORDENADAS

Por definicion son cantidades lineales o
angulares, o ambas, que designa la posicion
de un punto relativo a un marco de referencia.

Se dividen en agrimensura generalmente en
dos: (1) polaresy (2) rectangulares.

Se subdividen en tres clases: coordenadas;
(1) planas, (2) esfericas y (3) Espaciales.
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DISTANCIA — Teorema de Pitagoras

 Entre dos puntos con coordenadas conocidas
tenemos que la distancia D.: es igual a la raiz
cuadrada del cuadrado de las diferencias de

las Y mas el cuadrado de las diferencias de las
X.

e Es decir:
D,, = ((Y2-Y1)? + (X.- Xo) 2)1/2
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ANGULOS/DIRECCIONES

* Para rumbos y acimuts tenemos que |a
tangente del rumbo o acimut es igual a las
diferencias de las X dividido por la diferencia
dela.

* Es decir:
tan B=X2-X1/Y2-Y1
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Componentes en X & Y de la linea AB,
cuya longitud es igual a Ly un angulo a

“Latitude” = L sin a

Latitude
AY

Si tenemos las coordenada
del punto A, podemos
calcular las coordenadas
del punto B, asi:

Xg = AX + X,

YB =AY + YA , Dep:)r(ture

“Departure” = L cos a



http://www.prt2.org/index.htm
http://www.prt2.org/index.htm

Sphere or
Spheroid

\\ (mathematical figure |
\\ close to the size and /)
shape of the Earth) /
g

Systematic
—_— \Consh,

W!.’hoUr ~— ey,

on
Ctugy

—

-
Jnrofling of
Development



http://www.prt2.org/index.htm
http://www.prt2.org/index.htm

a1l ‘q“‘.
Pailier ,m." ",‘ ‘»}
] “F e X

XA

FIGURE 19. Sequence of standard topographic mapping
operations.
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Diterencias Geométricas entre
Fotogratias y Mapas

Tiene Distarsidn
Proyeccian Central

ambio en escala por:
— Relieve

— Inclinacian

No tienen datos sobre
Elevacian

Distorsion de la imagen por:

— Relieve

— |nclinacian

No Tiene Distorsian
Proyeccidn Ortogonal
Escala Uniforme

Tienen datos sobre
Elevacidn

No tienen distorsidn
de la imagen
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Diterencias Geométricas entre
Fotogratias y Mapas

No tienen cuadricula,
PUES:

— No estan orientadas al
Norte

— No tienen escala
constante

Orientacidn Arbitraria
en el espacio

Efecto de Curvatura

Refraccidn
atmosftérica

Tienen cuadricula
Urientacian ortogonal fija

No se tiene el efecto de
curvatura

No se tiene el efecto de la
refraccion atmosférica
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PROYECCIONES CARTOGRAFICAS
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~ PROYECCIONES CARTOGRAFICAS

Physical
Reality

' Map

User's Mappers

Reality creality
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Estructura VS. Datos Geo-Espaciales

Schematic View: Map

Schematic View: Blueprint

Structures

Foundation

o Spatial
A Building Information
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Geodesia

* Se define como la rama de la matematica
aplicada que tiene que ver con el estudio de |a
forma y tamano de la Tierra al igual que su
campo gravitacional.

* Es una de las Geo-Ciencias o Ciencias
Terrestres, junto con: Geografia, Geologia,
Geofisica y Geomorfologia
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Evolucion de la forma de la Tierra

Erat ENES MEeasures
the « imference of the Earth

The Spherical Earth

The
Oblate Earth

the
Prolate Earth

- h c. 1600
The Royal Society in Londan

and the LAcademie Royabke des Sciences in Pars
are founded.

500 750 1000 1250 1500 1750 2000
A.D. AL A0, AJD, AD, AD, A,
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DATUMS

- Un DATUM es un conjunto de
parametros que definen un sistema de
coordenadas y un conjunto de puntos
de control cuya relacion geométrica es
conocida ya sea por medidas o calculos

- Dewhurst, 1990.

 Todos los DATUMS se fundamentan en
un elipsoide, el cual aproxima la forma

de la Tierra.
:5%@
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THE ELLIPSOID

A MATHEMATICAL MODEL OF THE EARTH
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NortH AmERICAN DATUM

THE GEOID AND TWO ELLIPSOIDS

BTN
/ \
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-Datum Horizontales y sus Elipsoides

PR Datum Clarke 1866
NAD27 Clarke 1866
NADS83 GRS80

WGS384 WGS84



http://www.prt2.org/index.htm
http://www.prt2.org/index.htm

Mezcla de
Datumes:
Mapa en
PR Datum

v Datos en
WGS84
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Geoide

* nosotros habitamos un planeta cuya forma es unicay
puede ser descrita por el término geoide. Esta
palabra procede del griego “geoeides” que quiere
decir “perteneciente a la tierra” (GE de tierra y EIDOS
de forma).

* El geoide es |la forma que tiene la superficie de la
tierra alli donde el nivel del mar es uniforme y
siempre es perpendicular a la direccién de la
gravedad.
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G UNA SUPERFICIE A NIVEL |
DEL CAMPO GRAVITACIONAL
EN LA PRACTICA:

- REFERENCIA CERO PARA ELEVACIONES Y PROFUNDIDAD |
* “MEAN SEA LEVEL” CONTINUO EN LOS CONTINENTES
« LA SURPERFICIE PERPENDICULAR A LA DIRECCION DE

5000 ft

3000 ft -\

.....
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En busca del Geoide...
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Gravity Recovery And Climate
Experiment (GRACE)



http://www.prt2.org/index.htm
http://www.prt2.org/index.htm

DATUM

e “North American Datum del 1983”

— se uso el elipsoide denominado “Geodetic Reference
System del 1980” (conocido por sus siglas GRS80)

— origen del “North American Datum del 1983” (conocido
por sus siglas de NAD83) es el centro de masa de la tierra

— Se esperaba concluir en 1983 por eso se llamo NAD83

— Luego de publicarse se le han hecho varias revisiones, las
cuales se indican en parentesis, ejemplo NAD83(2007)

— La revision a realizacion mas reciente es
NAD83(2011)Epoch 2010.00
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Tres Superficies
Una Realidad

* Topografia - superficie de
nuestro planeta donde
nosotros hacemos las Elipsoide
observaciones

* Elipsoide - superficie
matematica que usamos
para describir la tierra

e Geoide- superficie fisica
gue denota el potencial

de gravedad de nuestro
planeta
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GEOID UNDUL

<« PERPENDICULAR TO GEC
(PLUMBLINE) j

PERPENDICULAR TO ELLIPSOID —

A

DEFLECTION OF THE VERTICAL

GEOQOID - ELLIPSOID RELATIONSHIP
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Relacion de elevaciones
v las Tres superficies

h=H+N

Topo surface (earth surface or
GPS antenna)

Geoid (MSL)

h=ellipsoid height
H=orthometric height
M=geoid height
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Red de Triangulacion
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Red de Control establecida en 1995 por el CRIM
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Las Marias 2 — Control Geodeésico establecido en 1995
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Fotogrametria

» Definicion:
— Ciencia, Arte y Tecnologia de obtener

iInformacion cuantitativa de un lugar usando
fotografias aereas.

— Su aplicacion mas comun en la obtencidn
de datos para hacer mapas topograficos

— Se usan camaras especiales y los vuelos
se planifican para obtener las fotografias a

una escala en particular.
:ié@
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Percepcion Remota

* Definicion:

— Ciencia, Arte y Tecnologia de obtener
Informacion cuantitativa y cualitativa de un
objeto bajo estudio sin estar en contacto
fisico con el mismo.

« Cuando se usan fotografias se denomina
como Fotointerpretacion, siendo esto la
forma clasica de la Percepcion Remota.

3
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Cartografia
* Definicion:
— Ciencia, Arte y Tecnologia de hacer mapas
junto con su estudio como documento

cientifico y trabajo de arte. Los mapas son

una representacion de la tierra o parte de
ella a escala.

— La escala es la relacion entre el tamano real
del area y la porcion reducida que aparece
en el mapa. Son productos cartograficos,
los planos, secciones transversales,
modelos en tercera dimension, entre otros
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Escala

Escala como fraccion representativa:

Una razon, tal como 1:1,000,000. Si se asume
gue el mapa esta en centimetros, significa
gue un centimetro en el mapa es igual a un
millon de centimetros en la Tierra.

Esta escala se podria tambien escribir como
fraccion proporcional (1/1,000,000).
:5%@
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Superficies Desarrollables

e son superficies que se desarrollan en un
plano, fundamentales para las Proyecciones
Cartograficas. Ellas son:

— el cono
— el cilindro y
— por supuesto el plano
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: Proyecciones cartograficas
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Clasificacién de Proyecciones Cartograficas .

cases | vamiEDADES |
_ CONSIDERACIONES  EX1 ’RINSECAS
_ CONSIDERACIONES  INTRINSECAS _

GENERACION GEOMETRICA SEMI- MATEMATICA
GEOMETRICA
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Mapas Topograficos
del USGS

e,

L
LA \ \
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Mapas Topograficos
del USGS

Mejor conocidos como los cuadrangulos del
USGS, cubren 7.5 minutos de latitud por 7.5
minutos de longitud asi que son de la serie de
7.5 minutos

Escala 1:20,000
67 cuadrangulos cubren toda la Isla

Muestran todos dos sistemas de coordenadas y
los foto revisados muestra otro mas.
:ié@
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Mapas Topograficos
del USGS

« Sistemas de Coordenadas en los Cuadrangulos

— Sistema de Coordenadas Geograficas o Geodésicas,
Latitud y Longitud

— Sistema de Coordenadas Planas Estatales para
Puerto Rico se uso la Proyeccion Cartografica
Conforme Conica con Dos Paralelos "Standard"
Lambert referida a el Puerto Rico Datum

— Sistema Universal Transverso Mercator conocido por

sus siglas UTM
% 2
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Esquina Inferior Izquierda Cuadrangulo de Adjuntas
Distinga los dos sistemas de coordenadas en el Puerto Rico Datum:
(1) Latitud (¢) y Longitud (A)
(2) X,Y del Sistema de Coordenadas Planas para Puerto Rico — Sistema Lambert

120000 METERS

Mapped, edited, and published by the Geological Survey
Contral by USGS and USC&GS

Topography by photogrammetric methods from aerial photographs
taken 1941, Field checked 1943, Revised 1960

Polyconic projection.  Puerto Rican datu m; 18940 adjustment
2000-meter grid based on Puerta Rico cooardinate system

Harrio and municipality boundaries by the Puerto Rican

Planning Board
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Esquina Superior Derecha Cuadrangulo de Adjuntas
Distinga los dos sistemas de coordenadas en el Puerto Rico Datum:
(1) Latitud (¢) y Longitud (A)
(2) X,Y del Sistema de Coordenadas Planas para Puerto Rico — Sistema Lambert
] Y[ 1YL Vil Vv I\Va
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Posiciones

* Horizontal o¢,A o XY

* Vertical o,Ah o XY,Z

* Temporal At
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Sistema de Coordenadas
Planas Estatales (SPCS por sus siglas en ingles)

 E| gobierno federal desarrollo el sistema de coordenadas
planas estatales para cada estado vy sus territorios.

* En el caso en particular de Puerto Rico e Islas Virgenes se
usa la proyeccion conforme conica Lambert con dos
paralelos standard, teniendo los siguientes parametros
para el NAD 83:

d, =18 -26'N; .= 18° -02’N; P,=17° -50' N;
A, =66° -26" W: N, = 200,000.0m; E, = 200,000.0 m

5}
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Sistema de Coordenadas Planas Estatales

Standard Parallels

Lines of

ntersection |

|

|
.

X

Figure 5.7. Lambert Conic Projection.
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Cono y Cilindro en SPCS con zonas de 158 millas
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Conforme Conica Lambert con Dos Paralelos Standard

Ellipsoid
surface
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Conica Lambert

A

'\ Standard
-~ parallels _x

Ep

Central meridian —
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Nortes — Geodesico;Cuadricula

Geodetic
North

Grid Grid Angulo_dc_a convergencia de
Noth /@@ N los meridianos y

meridian
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Sistema de Coordenadas Planas Estatales

Lambert system Transverse mercator system Both
Arkansas North Dakota Alabama Mississippi Alaska 1
California Ohio Arizona Missouri Florida
Colorado Oklahoma Delaware Nevada New York
Connecticut Oregon Georgia New Hampshire
lowa Pennsylvania Hawaii New Jersey |
Kansas South Carolina Idaho New Mexico
Kentucky South Dakota lllinois Rhode Island
Louisiana Tennessee Indiana Vermont
Maryland Texas Maine Wyoming
Massachusetts Utah
Michigan Virginia
Minnesota Washington
Montana West Virginia
Nebraska Wisconsin

North Carolina

e ——
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Sistema de Coordenadas
Planas Estatales

X =1(0,2) Y =f(p, 1)

DESIGNATION - VELEZ
PID - DE5545
COUNTRY - PUERTO RICO

NAD 83(2002)- 18 26 41.28060(N) 067 08 48.93357(W) ADJUSTED

North East Units Scale Converg.
SPC PRVI - 267,825.241  124,618.857 MT 1.00000071 -0 13 23.8
UTM 19 - 2,040,399.173 695,701.034 MT 1.00007349 +0 35 11.3

5}
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Lambert Conforme Conica

Ecuaciones:
W( @)= (1-e%sin2 ¢ )2
M (@) = (cos @)/(W(ep)

T(@) = [((1- sin @)/(1 + sin @))((1 + e sin @)/(1 — e sin @)¢))]/2
w;=W(o;)

w,=W(opy)



http://www.prt2.org/index.htm
http://www.prt2.org/index.htm

Lambert Conforme Conica

Continuacion de Ecuaciones:

n=sin @, = [(In(m;) = In(m,))/(In(t;) — In(t,))]
F=m,(n.t,")
R, =aFt,"

COORDENADAS DE UN PUNTO P
E,=Rsiny +E,

N,=R,—Rcosy+N,
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COORDENADAS DE UN PUNTO P

E,=Rsiny + E,

N, =R, —Rcos y + N,

\_Standard |
parallels v




Transformacion de Coordenadas

TRASLACION
ROTACION
ESCALA




Transformacion de Coordenadas

* El procedimiento para transformar unas
coordenadas consiste de tres partes:
— Escala
— Rotacion
— Traslacion

e Se tiene un listado de coordenadas planas y se
conocen las coordenadas planas del sistema al
qgue se transformara en dos o mas puntos.



Transformacion de Coordenadas

* Frecuentemente se trasforman coordenadas de
sistemas arbitrarios a sistemas estales o globales, por
lo general con la observacion de GPS/RTK en dos de
los controles (puntos).

e Al completar las observaciones de GPS/RTK se
obtienen coordenadas del sistema plano o
coordenadas geodésicas.

 De obtener coordenadas geodeésicas existen
utilidades del NGS para la transformacion de estas a
JNEUESJEREREN EIE



Transformacion de Coordenadas

* El procedimiento discutido a continuacién considera
gue se conocen las coordenadas en dos de los
controles (o puntos) en el sistema al que se
transformara.

 De conocer |las coordenadas en mas de dos controles
puedes completar el procedimiento con dos de los
puntos y utilizar los demas para cotejar y comparar
los resultados obtenidos de la transformacion.



Transformacion de Coordenadas

 De desear utilizar mas de dos puntos para establecer
la solucion de la transformacion, debera completar
un procedimiento de minimos cuadrados.

e Esto pudiera ser recomendable en proyectos de
grandes extensiones, donde el cambio en escala en
distintas localizaciones del proyecto y los efectos de
curvatura deben ser considerados.



Transformacion de Coordenadas

* Procedimiento:

Para diferenciar ambos sistemas de coordenadas, se

identificaran:
X, Y = sistema de original
E, N = sistema al que se transformara.

de tener algun subscrito éste identificara el punto.



Transformacion de Coordenadas

e Aplicacion de escala
E = SX
N = SY
e Aplicacion de traslacion
E=X+AE
N=Y+AN
* Aplicacion de escala, traslacion y rotacion
E=(Scos®)X—-(SsinO®) Y+ AE
N=(Ssin®) X+ (Scos®)Y+ AN



Transformacion de Coordenadas

* lLuego de considerado los efectos de escala, rotacion
y traslacion, obtenemos las siguientes ecuaciones
para la obtencion de E y N:

(Scos®)X—(Ssin®)Y+AE=E
(Scos®)Y+(Ssin®) X+ AN =N



Transformacion de Coordenadas

 Con el objetivo de simplificar las pasadas ecuaciones,
se reescribiran considerando:

a=Scos0O c=AE
b=Ssin ®© d = AN
aX—-bY+c=E

aY+bX+d=N



Transformacion de Coordenadas

* Para continuar se utilizara un listado de coordenadas que
contiene los controles 1 y 2, de los cuales se obtuvieron
coordenadas planas estales mediante el uso de GPS.

* Al tener datos de dos de los puntos, obtendriamos
cuatros ecuaciones con cuatros desconocidas (a, b, c, d):

aX;—bY, +c=E,;
aY,+bX;+d=N;
aX,—bY,+c=E,
a¥,+bX,+d=N,



Transformacion de Coordenadas

e Reescribiremos el sistema de ecuaciones de forma
matricial para su solucion.

aX,—bY,+c=E
aY,+bX;+d=N,
aX,—-bY,+c=E,
aY¥,+bX,+d=N,



Transformacion de Coordenadas

 Recordando que:

podemos asi obtener los valores de las variables a, b, cy d.



Transformacion de Coordenadas

Considerando los siguientes, obtenemos como resultado
de las variables a, b, cy d:

Punto X Y E N
1000.000 1000.00 133880.807 241647.576

1032.454 1018.109 133910.982 241625.858

a=0.424274607
b =-0.905934788
c =132550.5976
d=242129.2362



Transformacion de Coordenadas

* Translacion

AE =c=132550.5976
AN =d =242129.2362

e Rotacion

e Escala



Transformacion de Coordenadas

e Unidades

— Al momento de efectuar la transformacion, las
coordenadas originales pueden encontrarse en
cualquier sistema de unidades.

— En caso que el sistema de coordenadas al cual se
transformara sea distinto, éste se armonizara
incluyendo la conversion en la escala.

— Las coordenadas resultantes contendran las unidades
utilizadas por el sistema de coordenadas al cual se
transformo.



Transformacion de Coordenadas

e Escala

— La escala incluira el factor para el cambio de unidades
entre sistemas en caso de ser unidades distintas.

— Incluira el factor de escala combinado perteneciente a
la proyeccion utilizada de las coordenadas
transformadas.

* En caso de que las coordenada originales y las que se
transformaran tengan las misma unidades, el factor escala
debe ser similar al que obtendria del reporte de las
observaciones de GPS en la localizacion.



Transformacion de Coordenadas

e Escala

— Al computar |la escala en la transformacion se esta
utilizando la distancia entre los puntos observados
con GPS. Por tal razon al utilizar resultados de |la
observacion de GPS erroneos o de pobre calidad, no
solo se esta localizando (trasladando y rotando)
incorrectamente, sino que también se estan
modificando todas las dimensiones (escala)
erroneamente.



Transformacion de Coordenadas

e Escala

— Recordemos que al trasformar las coordenadas a un
sistema que proviene de una proyeccion, estas
coordenadas son propias de la proyeccion y las
dimensiones y areas entre estas son en la proyeccion.



DEMOSTRAR EL USO DE TRANSCOORD
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Projact information

CAlsers\Linda L. Velez\Documents\Trimble E US State Plane 1983
Business Center\Gas_Hemandez_Maranjales.vcea NAD 1983 (Conus)

Siza: 101 KB Fone: Puerto Rico/Virgin 15 5200

Modified: 8/17/2010 11:31:18 PM Geoid: GEOIDO3 (Puerlo Rico)
Referance number: artical daturn:

Descriplion:

Point List

Morthing Easling Fealure Code
(Meter) (Mater)
241625858 133910 982 325.270

241647 576 133880.807 328.164

82072010 &:51:16 PM C:lUsars\Linda L. Velez\DocumenisiTrimble Business Trimble Business Cenler
CenleriGas_Hermandez_Maranjales.vce




Universal Transversa Mercator

« Para el sistema Universal Transversa Mercator, mejor
conocido por sus siglas en ingles UTM, el globo esta
dividido en 60 zonas.

— Se asume que el esferoide del DATUM es una
esfera

« Cada zona se extiende seis grados de longitud, con
un solape de 30 minutos con las zonas adyacentes.

« Cada zona tiene su propio meridiano central del cual
se extiende 3 grados al este y 3 grados al oeste

5}
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Universal Transversa Mercator

e Las coordenadas de este sistemas
estan en metros.

* El origen de cada zona es en el
ecuador y en su meridiano central.

 El valor dado al meridiano central es
un "falso este" igual a 500,000
metros.

5}
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Universal Transversa Mercator

 La cuadricula del sistema UTM se extiende
alrededor del globo desde la latitud 80° N ala
80° S.

« Cada zona en el Ecuador tiene dos falsos
nortes O metros para la mitad norte y
10,000,000 metros en la mitad sur.

— Lo cual significa que cada localizacion en el
Ecuador tiene dos conjuntos de coordenadas UTM

5}
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Figure 3.8 Universal Transverse Mercator coordinates in selected portions of zone 16.



http://www.prt2.org/index.htm
http://www.prt2.org/index.htm

Universal Transverse Mercator

« Las zonas se designan con numeros desde el 1 al 60.
— Desde 180° W hacia0° termina 180° E.

« Las zonas se calculan, basado en la longitud:

— para las longitudes al oeste del meridiano de
Greenwich
« restando 180° menos la longitud y se divide entre seis.

— para las longitudes al este del meridiano de
Greenwich;
« sumando 180° a la longitud y se divide entre seis.

« Elresultado se toma el entero mayor sino da un

entero. %&
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60 Zonas de Sistema UTM
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Figure 3.7 Zones of the Universal Transverse Mercator
Grid in the United States.
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Datum Verticales

e Los Datums Verticales son locales
— Puerto Rico Vertical Datum 2002 (PRVDO02)

— Se usa en PR en el epoch del 1983-2001 de datos del
mareografo de La Puntilla

— El cero esta en las Oficinas de la Guardia Costanera en La
Puntilla en el Viejo San Juan

— Se corrio una nivelacion en Mayo del 2002 desde La
Puntilla hasta Aguadilla bajo el auspicio del National
Geodetic Survey (NGS) ya estan publicados

— Dos contratistas corrieron varias lineas y se estan

procesando
:5 %@
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Controles Verticales del USGS
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Vélez 2002 PID - DE5545

HORZ ORDER - B

NAD 83(2002)-

— $=18" 26’ 41.28060” N A=67° 08’ 48.93357” W
— SPC PRVI— N=267,825.241m E=124,618.857m

— UTM 19 - N=2,040,399.173m E=695,701.034m
NAD 83(2011) Epoch 2010.00-

— $=18" 26’41.28162” N A\=67° 08’ 48.92893” W
— SPC PRVI—N=267,825.272m E=124,618.993m

— UTM 19 — N=2,040,399.206m E=695,701.169m

VERT ORDER - FIRST CLASS I
PRVDO2 - 134.320meters 440.68feet
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1 National Geodetic Survey, Retrieva
»DE 45 Fkkkkkdkokkkkkkkkdkkkkkkokdkokkok ok kok ok kok Kk ok kok ok kok ok
' . DESIGNATION - VELEZ

ID - DE5545
TATE/COUNTY- PR/AGUADILLA

‘ BAS'COUNTRY - US
NSDES645 USGS QUAD -

DE5545
DE5545 *CURRENT SURVEY CONTROL
DE5545 :

-
DE5545* NAD 83(2011) POSITION- 18 26 41.28162(N) 0R7 5o 48,9289 wV)
DE5545* NAD 83(2011) ELLIP HT-  90.419 (nisiers)  (06/27/4z) ADJUSTE

DE5545* NAD 632011 1) FPUGH = 201000 .
DE5545* PRVD02 ORTHO HEIGHT - 134.320 (meters) 440.68 (feet) ADJI'GIED
DE5545 3
DE5545 NAD 83(2011) X - 2,350,644.204 (meters) Cconir

DE5545 NAD 83(2011) Y --5,577,493.121 (meters) COMP

DE5545 NAD 83(2011) Z - 2,005,175.805 (meters) COMP

DE5545 LAPLACE CORR - 3.90 (seconds) LEFLEC12A

DE5545 SEOID HEIGHT - -43.90 (meters) GEC:D12A

DE5545 VERT ORDER - FIRST CLASS I

DE5545

DE5545 FGDC Geospatial Positioning Accuracy Standards (95% confidence, cm)
DES545 Type Horiz Ellip Dist(km)

DE5545

DE5545 NETWORK 110 1.65

DE5545

DE5545 MEDIAN LOCAL ACCURACY AND DIST (002 points) 1.02 0.82 65.27
DE5545

DE5545 NOTE: Click here for information on individual local accuracy
DE5545 values and other accuracy information.

DE5545

DE5545

DE5545.The horizontal coordinates were established by GPS observations
DE5545.and adjusted by the National Geodetic Survey in June 2012.
DE5545

DE5545.NAD 83(2011) refers to NAD 83 coordinates where the reference
DE5545.frame has been affixed to the stable North American tectonic plate. See
DE5545.NA2011 for more information. for more information.

DE5545
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http://www.ngs.noaa.gov/datums/vertical/VerticalDatums.shtml#PRVD02
http://www.ngs.noaa.gov/cgi-bin/lna_ret.prl?PID=DE5545
http://www.ngs.noaa.gov/web/surveys/NA2011

Sistemas de Posicionamiento Global
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Con Datos Geo-Espaciales

e Se establecen monumentos con coordenadas
para la posteridad como el caso de Ia
ubicacion del Arbol de la finca donde nacio el
Presidente Abraham Lincoln en Kentucky
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Locating The Lincoiln
Boundary Oak
For Posterity

‘B | polesabove the Sinking Spring o
4 Rock Spring, nmmisg thenos N9
V2E, 310 poles to...." This was the bogin

l} eginning at a large white oak 13

nisg of the description of a tract
of land of Thomass 1.lacoln, father
of Abraham Lincoln
Abraburs Liecols, 16th Presi

dens of the United States, was, w0
use his words, bom “in the most
hamble walks of life,” on Febou-
ary 12, 1809, in a log cabin about
throe miles sosth of Hodgen's Mill
o what was known a4 the Smking
Spring Farm in Hardin (pow
Lasue) County, Kentucky. Until
he was seven, the farsily lived ina
picturesque spot 0o Knob Creek
about eight miles from kis birth-
place. Throughoet his Efe, Lin-
coln fordly recalled memorics of
his Kentucky bome, mcludiog the
“boondery cok” that stood loss

by Vic McCauley and Frank Fowler

than 150 vards from the cabin wheee he was
borm, and which his father podoted ool as
marking the boundary of his Land

Legend bas it that & bousdary dispute

mousum

wis # lesst part of the reason for the
family’s migration to Indiana.

The exact location of the cak was
recoeded sbout 20 years later when, on
Decemberd, 1837, Hasdwn County

Deputy Surveyor John Duncan
began a survey (to-settle a
costroversy) at a large “Whise
Oak, thirteen poles above the
Sisking or Reck Spring.” Hence
the oak tree that helped mark
Abrzham's birthplace was put on
record in an official survey—ihe
first known docamentation of the
“Boundsry Oak.™

President William Howard
Taft dedicated the Lincols birth-
place site a4 & nathonal memorial
in 1911, By that time, bowever,
the Lincola cabin had already boen
disassembled and moved around
the coumstry for display. Many
namors still exist concerning the
suthenticity of the cabin, but the
Bouadary Oak remained, un
daunted amidst the tarmodl. In
1933, the National Park Service

Prostssional Susveyor

The "Sinking

NM”

took over managenseat of the sie, whach it
still maistzins. Each year, nearly 250,000
visitors pay homage w Lincoln at the park.

The Boundary Ouk stood &5 & living
link to Lincoln uatil its death in 1976 a1 an
estimated ago of 195, At the time of ity
death, it was ncarly six feet in diameter,
stood 90 feet tall and spread &s crown 115
foes across. Its remains were placed i
storage in 1986, bat brought out in 1990
because of continved decting in the condi-
tioe of i1s wood, A cross section from s
trunk semzins on display at the site

The tree's stamp still marks the onigh-
nal Jocation, but Park Manager Carolyn
Link. concerned about advancieg decay,
decided she wanted 10 somelow proserve
the tree's exact Jocation. Rescarchang park
records, abe discovered that a local

surveyor, Ed Peace, had monumented the
park bosndary io 1970, and had wed the

Boundary Oak to establish one of the lines.
Link contacted himn and explained the
prodiem

Peace, a member of The Keatacky
Association of Professional Surveyors
(KAPS), contacted Frank Fowler, who is
chakrman of the assockation”s local Falls of
the Obio Chapter, Fowler, who is with the
11.S. Army Corps of Engineers” Losisvilie
District, said he would be happy %0 help
organize the project. A GPS surveyor wilh
the Corps, Fowler obtained authorization
1o wee the Corps” receivers. Beginmng last
October, Foader and Bobby Lamsbert, an-
other Corps member, started the GPS sar-
vey while Pence, Jim Krawnth, Swve Hibbs,
Vie McCaaley and Ray Leigh began solar
observations and traversing 1o the stump
Once the exact posstion (NAD £3) of the
stump was determuned, Fowlicr contacted
Berntsen Internaticaal, Inc which donated

Noveustw/Decensm 1992

Survey disk .

the disk used to monsencot the stemp. The
officasl dedication took place on February
12 as part of Kentucky's bicentennial cel
eheation and the KAPS 25th Anniversacy.,
and as & tribute 10 the 133¢d asniversary of
Presidens Lincoln™s birth, Participutiag dig-
nitankes included Charles Taplcy, NSPS
past prosident; David Atwell, NSPS Arca 3
director; Al Matherly, NSPS governor from
Kentacky; Jobn Hasper, member of the
Kentacky House of Represcatatives; Fim
Rincy, KAPS president; Vie McCauley,
KAPS president-clect: Peggy Fortaey, chair
ofthe Palls of the Obso Chapeer, and Carolyn
Link and Gary Talley of the National Park
Servics,

The purpose of 1M SUIVey was to per
petuate the exact location of the Boundary
Onk, which might otherwise bave been Jost
due to rotting of the stuenp. Since it is bed
1o the National Network of Geodetic Con-
trod, the position of the oak will always be
known, regandiess of what happens 1o the
area. The surveyors who participeted in the
project felt that they were contributisg to
the preservation of an important nationsl
moetsment. Just as it did whon it was young
and strong, the Boundary Ouk will provede
fugure gencrations with a concrete liak to
the banthplace of one of our Balon s most
treasarced figures s

Vie McCandey is a registered swrvesor employnd
with M.E. Rudy Engineers of Louisville,
Kentucky, and s 1992 president of he Keatcky
Associstion of Profersional Surveyors. Frank
Fowler (s registered surveyor erspioped wish
the Lowlsnile Dastrict Army Corps of Engineers,
ixpart chairman of the Falls of the Okéo chapter
of KAPS, and is on the Board of Directors of the
Kemiwchy Astociation of FProfessional
Survepors.
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Sistema de Informacion Geografica

* Los Sistema de Informacion Geografica mejor
conocidos por sus siglas en ingles GIS (Geographic
Information Systems) es una herramienta que hace
uso de la capacidad de manejar datos espaciales a
una gran velocidad que tienen las computadoras.

* Los terminos LIS (Land Information Systems) y
AM/FM (Automated Mapping/Facilities
Management) son terminos similares.

* Los sistemas incluyen las personas, los datos, al igual
gue los programas de computadoras y las mismas
computadoras, es decir el “hardware” y “software”.

5}
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aeographic Information Systems (GIS)

Wards and Precincts
Demographics
Structures
Water Utilities
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o —— Roads
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— —/ Land Use
L & /& J» Hydrology
Soils
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Remote Sensing
[ Field Surveying | pa | [ o
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1999 Puerto Rico Land Use & Land Cover

Tt | oon T 11 s Cx o v
1 oo L e
o

R B 1 GO0 PR AR A L CRAN o L e & Lt Coae P s Tredvowd oy Sura g wnd loooane iy L owt
=0 vy e e e
Ut | N e
e ]



http://www.prt2.org/index.htm
http://www.prt2.org/index.htm

~ NGS Web Page

NGS Home | About NGS | Data & Imagery m Science & Education

Announcements:  NGS Releases Kindle-friendly Document of its Popular Bench Mark Reset Proceduzes

Most Popular

Contact Us

CORS

Survey Mark Datasheets
Geodetic Tool Kit

NAD 83{2011) epoch
2010.00

OPUS

Locus
Publications
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= DATASHEETS - Windows Internet Explorer provided by Yahoo!
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5> Favorites sDATF\SHEETS & - B = @ ~ Page = Safety+ Tools » @v o

V0913 -
V0913 SUPERSEDED SURVEY CONTROL 1
V0913

IV0913 NaD 83(1993)- 18 18 23.86208(N) 065 52 10.80312 (W) AD(
IV0913 NAD 83(1986)- 18 18 .83450 (N) 065 52 10.78603 (W) AD(
IV0S13 FR — 18 18 31.00568(N) 065 52 12.196493 (W) AD(
V0913

IV0913.Superseded values are not recommended for survey control.
IV0913.NGS no longer adjusts projects to the PR datum.

IV0913.5ee file dsdata.txXt to determine how the superseded data were derived.
V0913

TV0813_U.5. NATICONAL GRID SPATIRL ADDRESS: 20QJF296637264%98 (NAD E83)
TV0913

TV0913 HISTCRY Date Condition Report By

TV0813 HISTCRY 1934 MONUMENTED Jukcieic)

TV0813 HISTCRY 1940 SEE DESCRIPTICN TUSGS

TV0S813 HISTCORY 1963 S5EE DESCRIPTICN CG3

V0913

V0913 STATION DESCRIPTICH

V0913

TV0S13'DESCRIBED BY U5 GECLOGICAL SURVEY 1934

IVO913'STATION IS5 ON A WIDE TOP HILL (BARE) THAT BELONGS TCO RIDGE THAT
IVO913'SPURS N FROM THE E OF SIERRA LUQUILLO. IT IS OWNED BY NICASIO
IV0913'BETANCOURT.

IV0913"'

IV0913'STATICON MARK IS5 A STANDARD U.5.G.S5. BENCH MARK TASLET SET ON B
IVO0S13'ROCK STAMPED FRIC 1934.

IV0913"'

IVOS13'REFERENCE MARE NO.1 IS5 A CROSS WITH HCLE DRILLED IN MIDDLE OF B
IVO0S13'ROCK BURIED 2.42 METERS FROM STATION IN TRUE RZIMUTH 348 DEG 20
TV0S13'MIN. REFERENCE MARK NC.2 IS A CRO35 WITH HOLE DRILLED ON MIDDLE
TVO0S13'OF & ROCK BURIED 3.06 METERS FROM STATICN IN TRUE AZIMUTH 73 DEG
TV0S813'00 MIN.

TV0s13"'

TV0S13'SIGNAL--A QUADRIPOD WITH BLACK CRO35 TARGETS.

TV0913"'

TV0S13'TC REACH FROM EKILOMETER 7 H &€ OF THE CANCVANAS-HATC PUERCC ROAD,
TV0S13'FOLLCW E A CART ROAD THROUGH FARM OF TCMZ5 SZCHEZ, PASS5 CANOVANAS
TV0S13'RIVER AND FOLLCW ROAD UPHILL THROUGH PEDRC FUSTEV FARM. PASS
IV0O913'FIRST RIDGE, AND ON SECOND IS THE STATICN.

V0913

V0913 STATION RECOVERY (1940)

V0913

IVOS13'RECOVERY NCTE BY U5 GECLOGICAL SURVEY 1940

IV0913'STATICN AND R.M.5 RECOVERED. NEW DESCRIFTICN FOLLOWS--

IV0913"'

IVO0S13'ABOUT € EMS. SE OF CANCVANAS ON A HIGH GRASS RND BRUSH CCVERED
TV0913'HILL. ABOUT 3/4 EM. NE OF THE PENIER SCHOCL. ON PROPERTY OF
TVO0S13'NICASIC BENTANCOURT. THE HILL IS BROAD TOFPED. AND THERE ARE NO
TV0S13'PROMINENT FEATURES NEARBY TO WHICH TC REFER THE STATICN. BUT IT
TV0S813'I5S ON THE HIGHEST PART. IT IS A STANDARD TRELET STAMPED FRIC 1934
TV0S813'SET IN A ROCE, FLUSH WITH GROUND AND SURRCUNDED BY BUSHES.
TV0913"'

TV0S13'R. M. NO. 1 IS5 & CROS55 WITH A HOLE DRILLED IN IT5 MIDDLE, IN A
TV0S13'ROCKE, FLUSH WITH GROUWND, 2.42M FROM STATION IN AZTMUTH 348 DEG

Done e Internet
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= DATASHEETS - Windows Internet Explorer provided by Yahoo!

(< ISTEF
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i Favorites | & DATASHEETS
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TV0S813'5IGNAL--A QUADRIPOD WITH BLACK CROS5 TARGEIS.

IV0g913*

TV0S13'TO REACH FROM KILCMETER 7 H € OF THE CANOVANAS-HATC PUERCC RORD,
TV0S13'FOLLCW E & CART ROAD THROUGH FARM OF TCMAS SACHEZ, PASS CANCVANAS
TVOS13'RIVER AND FOLLOW ROAD UPHILL THROUGH PEDRC FUSTEV FARM. PASS
TV0S13'FIRST RIDGE, AND ON SECOND IS THE STATICN.

TV0913

TV0913 STATION RECCVERY (1940)

TV0913

TV0S13'RECCVERY NOTE BY US GEOLOGICAL SURVEY 1940

TV0S13'STATICN AND R.M.5 RECOVERED. NEW DESCRIPTICHN FOLLOWS--

TV0913*

TV0S13'ABOUT & EFMS. SE OF CANOVANAS ON A HIGH GRASS AND BRUSH COVERED
IVO913'HILL. ABOUT 3/4 EKM. NE OF THE PENIER SCHOCL. ON PROPERTY OF
TV0S13'NICASIO BENTANCOURT. THE HILL IS BROAD TOFPED. AND THERE ARE NO
TV0S913'PROMINENT FEATURES MEARBY TO WHICH TC REFER THE STATICN. BUT IT
TV0S913'IS ON THE HIGHEST PART. IT IS5 A STANDARD TABLET STAMPED FRIC 1934
TV0S13'SET IN A ROCK, FLUSH WITH GROUND AND SURRCUNDED BY BUSHES.
IV0g913*

IV0S13'R. M., NO. 1 I5 A CROS5 WITH A HOLE DRILLED IN ITS MIDDLE, IN A
TV0S13'ROCK, FLUSH WITH GROUND, 2.42M FROM STATICN IN AZIMUTH 348 DEG
TV0913'20 MIN.

TV0913"

TV0S13'R. M. NO. 2 IS5 A CROS5 WITH A HOLE DRILLED IN ITS MIDDLE, IN A
TV0913'ROCK, FLUSH WITH GROUND, 3.06M FROM STATICN IN AZIMUTH 73 DEG
TV0913'00 MIN.

TV0913*

TV0S13'TO REACH FROM CANCVANAS (PLAZR). GO 5 CON RCARD TO HATR PFUERCRE
TV0S913' (BEING EXTENDED TC JUNCOA), 5.3 MILES TC STCRE OF PEDRC FUSTEV ON
TVOS13'LEFT. LEAVE CAR. TAKE TRAIL DOWN TC AND ACROSS RIVER, CONTINUING
TV0S13'UP E SIDE OF RIVER ABOUT 400 FT. HERE TAKE LEFT FCRE UP TC GROUP
TV0S13'OF YELLOW HOUSES AND CASUALIDAD SCHOCL, ABOUT 0.2 MILE. TRKE
TV0S13'"CART ROAD SOUTHWARD ALONG W SIDE OF FENCE. AND AT FORKS, ABOUT
TV0S13'1000 FT. FARTHER, TAKE LEFT UP HILL. FOLLOW THIS MAIN TRAIL
TV0913'UP HILL TC SADDLE (RBOUT 1-1/4 EM.). AND PASS LARGE TIN HOUSE
TVOS13'AND BARN CN LEFT. CONTINUE ON UP TIRAIL TC PENJER SCHOOCL (NO.
TV0S813'517), FROM WHERE THE STATION HILL IS5 PRCMINENT TC THE LEFT.
TV0S13'CCNTINUE CON TRATL, BEARING LEFT ON SADDLE, THROUGH GATE AND
TIV0S13'UP TO TOP.

TV0913

TV0913 STATION RECCVERY (1963)

TV0913

TVOS13'RECCVERY NOTE BY COAST AND GEODETIC SURVEY 1963 (CFO)

TVOS13'THE STATICN DISK IN A BURIED BOULDER SET ABCUT FLUSH WITH THE
TV0S913'GROUND, WAS RECOVERED AND FOUND TO BE IN GOCD CONDITICHN. IT IS
TVOS13'LOCATED IN & FIELD AREA.

TV0913*

TV0S13'THE TWO REFERENCE MARKS HAVE BEEN DESTROYED, EVIDENCE OF ONE WAS
TV0S913'FOUND NEAR THE STATION.

®=*% retrieval complete.
Elapsed Time = 00:00:00

~

e Internet
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TV0913
TV0913
TV0913
TV0913
TV0913
TV0913
TV0913
TV0913*
TV0913*
TV0913
TV0913
TV0913
TV0913
TV0913
TV0913

TV0913.The horizontal coordinates were established by classical geod
TV0913.and adjusted by the National Geodetic Survey in May 1997.

DESIGNATION -
IZ21LID) =
COUNTRY =
USGS QUAD ~

NAD 83(1993) -
LOCAL TIDAL -

18 18 23.86483 (N)
579.8 (me

LAPLACE CORR- 0.06 (seconds]
GEOID HEIGHT- =al2 7 (meters)

HORZ ORDER - THIRD

TV0913

TV0913.The orthometric height was determined by vertical angle observations
TV0913

TV0913.The Laplace correction was computed from DEFLEC99 derived deflec
TV0913

TV0913.The geoid height was determined by GEOID99.

TV0913

TV0913; North East Units Scale

TV0913;SPC PRVI = 252,476.700 259,590.870 MT 0.999994765+0 TONCES
TV0913;UTM 20 - 2,026,497.987 196, 636.634 MT 1.00073791 -0, 54 04.4%
TV0913

TV0913: Primary Azimuth Mark Grid Az
TV0913:SPC PRVI - LA PALMA USGS 1939 SN O 57.5
TV0913:UTM 20 - LA PALMA USGS 1939 331 24 39.8
TV0913

N e~ — S e e == |
TV0913| PID Reference Object Distance Geod. Az |
TV0913| dddmmss.s |
TV0913| TV0934 CENTRAL PROGRESSO USGS APPROX.12.7 KM 3090432.9 |
TV0913| TV0920 LA PALMA USGS 1939 APPROX. 8.2 KM 3303032.4 |
TV0913| TV0928 CANOVANAS CHURCH APPROX. 8.7 KM 3374906.3 |

TV0913 |
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CONSTANTS FOR

PUERTO RICO AND VIRGIN ISLAND

( INCLUDING ST. CROIX)

LATITUD OF ORIGIN
CENTRAL MERIDIAN
STANDARD PARALLEL 1
STANDARD PARALLEL 2
FALSE EASTING

FALSE NORTHING

| =sin @

Ry

NAD27
17° 15’
66° 26’
18° 02’
18° 26’
500,000.00 ft.

0.00 ft..

0.3128882281

63,687,479.44 fts.

NADS83

SAME
SAME
SAME
SAME
200,000.000 m

200,000.000 m

0.312888187729

19,411,706.1974 m
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CONVERSION OF GEODETIC TO STATE PLANE 27
NAD 27

STATION: FRIO 1934 (USGS) P.R.
PID = TV1353; ORDER 3 HORIZONTAL

LATITUDE: N18°-18-30.947” = 18.3085963889°
LONGITUDE: W 65°-52-12.191” = 65.8700530556°

ZONE: PUERTO RICO & V.I.

EQUATIONS: Y=R,-RCOS 6 X=X,+RSINO

CONSTANTS: R, =63,687,479.44ft. C = 500,000 ft.
| = 0.3128882281 = SIN 4
CM = 66°-26-00.00"

SOLUTION: FIRST : Obtain the value of R by interpolation from Table I. (EXHIBIT I)

R for 18°-18° = 63,518,029.29 ft.
100.86517ft. x 30.947” = -3,121.47 ft.
R for 18°-18-30.947”= 63,514,907.82 ft.

SECOND: Obtain the value of 6 from Table Il by interpolation. (EXHIBIT II)
1° of Longitude = 0.31288823° of 6

0°-10%-38.291985”
- 3.814420”

0°-10%-34.477565”

6 for 65°-52-12.191"
0.31288823°x 12.91”
6 for 65°-52-12.191”

COMPUTE SP COORD. FROM EQUATIONS:

Rb
R cos 6

63,687,479.44 ft. Xy = 500,000.00 ft.
- 63,514,607.33171t. R sin 6 = -195,373.7103 ft.
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CONVERSION OF STATE PLANE 27 TO GEODETIC

NAD 27

EQUATIONS:

STATION: FRIO 1934 (USGS) P.R.
~ PID =TV1353; ORDER 3 HORIZONTAL

X =695,373.71 ft.
Y =172,872.11 ft.

ZONE: PUERTO RICO & V.1

LATITUDE =@ = ? LONGITUDE =4="?

SOLUTION: FIRST: Obtain the value of “0 “

X = 695,373.71 ft. R, = 63,687,479.44 ft.

X, = - 500,000.00 ft. Y= _-172872.11ft
R,-Y = 63,514,607.33 ft.

X’ = 195,373.71 ft.

SECOND: Obtain the value of AL and A
AL=0/1 => 634.477564” | 0.3128882281"
A\ =2,027.808997” => (0°-33-47.808997”

A =Aem- A4 => 66°-26-00.000000”
- 0°-33-47.808997”

THIRD: Obtain R and ¢
R= R,-Y/cos 8
=63,514,607.33 ft. / cos(0°-10-34.4776")
R = 36,514,907.8183 ft.

CONSTANTS: R, =63,687,479.44 ft.
CM = 66°-26-00.00"

Y=R,-RCOSH X=X, +RSIN 6O
TAN = X/R,-Y => X-X,/R,-Y
0=1 AL Ad =Ry, -4

C = 500,000 ft.

= 0.3128882281 = SIN ¢

tan 6 = 195,373.71 ft. / 63,514,607.33 ft.
tan 6 = 0.003076044
0 = 0.1762437678° => (0°-33-47.808997”
6 = 634.477564”

Finally, the Latitude is obtained from the value of R by interpolating in Table | (EXHIBIT I)

R for 18°-18’ 63,518,029.29 ft.
R of point =-63,514,907.82 ft.
difference for sec. = 3,121.47 ft.

number of seconds = 3,121.47 ft./ 100.86517 ft/°

= 30.94697”
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CONVERSION OF GEODETIC TO STATE PLANE 83
NAD 83

STATION: FRIO 1934 (USGS) P.R.
PID = TV1353; ORDER 3 HORIZONTAL

LATITUDE: ¢ = N18°-18-23.86483” = 18.3066291194°
LONGITUDE: A= W 65°-52-10.79346” = 65.86966485°

ZONE: PUERTO RICO & V.I.
NORTHING =Y =7 EASTING =X =7

EQUATIONS: N=R,-RCOS(y)+N, E=RSIN(y)+ E,
7N (ﬂ'cm N ﬂ') SIN (¢o)
CONSTANTS: R, =19,411,706.1974m  E, = 200,000.0000 m
N, =200,000.0000 m
| = 0.312888187729 = SIN (@,
A .m=CM = 66°-26-00.00" = 66.4333333333°

SOLUSION: first: Byequation y = (Agn -4) SIN (@)

y = (66.4333333333° - 65.86966485° ) 0.312888187729
= 0.17636521022° = 0°-10-34.9147568”"

From Table (EXHIBIT lll) Calculate R
R for 18°-18" = 19,360,054.945 m
30.74538 x 23.86483 = - 733.733266985 m
R for 18°-18-23.86483” = 19,359,321.2117 m

E =19,359,321.2117 m sin (0.17636521022°) + 200,000.0000 m

N =19,411,706.1974 m - 19,359,321.2117 m cos (0.17636521022° ) + 200,000.0000 m
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CONVERSION OF STATE PLANE 83 TO GEODETIC

STATION: FRIO 1934 (USGS) P.R. EQUATIONS: \ =_R&- R CﬂO)SSK )(;l)\lb E=RSIN(y)+ Eg
PID = TV1353; ORDER 3 HORIZONTAL 7 = Wom - o
tan (y) = (E-Ep)/ Ry - (N-Ny))
NORTHING = Y = 252,476.700 m /Ff f(le ; (N/' 'l\‘b icos (7)
EASTING = X = 259,590.870 m ~Hem” 7
ZONE: PUERTO R G LB E CONSTANTS: R, =19,411,706.1974m  E, = 2 00,000.0000 m

N, =200,000.0000 m
| = 0.312888187729 = SIN (@)

LSRN LONGH P DS A o= CM = 66°-26-00.00” = 66.4333333333°

SOLUTION: FIRST: A is calculated from equations.

tan (y) = 259,590.870 m - 2 00,000.0000 m /19,411,706.1974 m - (252,476.700 m - 200,000.0000 m )
=0.00307816331
y =0.17636520929° = 0°-10-34.9147535”

SECOND: calculate R from equation.

R = 19,411,706.1974 m - (252,476.700 m - 200,000.0000 m))/ cos (0.17636520929°)
=19,359,321.2124 m

A =66.4333333333° - 0.17636520929°/ 0.312888187729
= 65.8696648530°

THIRD: ¢ IS obtained from Table (EXHIBIT Ill) Interpolating.

R for 18°-18° = 19,360,054.945 m

R for ¢ -19,359,321.2124 m
Difference = 733.7326 m / diff. for 1 “(30.74538"/m)
= 23.864808"
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Lambert Conformal Conic Projection Tables
( Exhibit 1)

Pusrto Rico and Virgin Islands (axcept St. Croix)
Table I

R
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yl
{y vaius on
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maridian)
(faet)

Taoul ar
d1fference
for 1 sec.

of lat.

{foat)

Jcale Inm
wmits of
7th place
of logs

Scele
axpressed

63Ibb7lh790hh
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63.575.375 95
LJ}°°Y)J~R 28
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63, 657 220,71
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63,6k5,117.22
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631526’961'97
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b3, 61h.358 us
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63, 602 75491
63,596,703.13

63,590,651.35
63,584,599,56
63,578,547.76
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63,566,40.11

23 +560,392.32
me

63,5&2,236 ao
§3.s3b,1pu.qh

§3,530,133.07
63,52l,081.19
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53;&57:759.52
632481, 717-6L
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12,103.h9
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30,258.73

16,310.47
k2,362,22
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sk, b65, 72
60’5170k7
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1

lima
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L. 00001817
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1IN 143

UMY
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Puerto Rice end Virgin Islanda {except St. Croix)
Tabla I {Conecluded)

]
[fest)

T
(y value on
central
meridian}
_{feet)

Tabul ar
dirfarence
for 1 ase,
of'lat,

{feat)

oacale Inm I
units of |
Tth plece

Scale
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a3 a
ratio
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63, hé).S&l 60
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5f. Croix Ipland

Table I
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R
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{y value on
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difference
for 1 sec,

of lat.

{feat)

Scale In
units of
Tth pleaca
of logs

Seala
exprassed
a8 a
ratio
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E] -7
87,896.51
93,948.26
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Lambert Conformal Conic Projection Tables
Exhibit [l

Puerto Rlco and Virgin Islends, ineluding St. Croix Puerto Rico and Virgin Islands, including 5t, Croix
Table IT Teble II {Concludad)
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Lambert Conformal Conic Projection Tables
( Exhibit I11)

7 ) Lambert conformai con prajection
Lembert confeormal <onic projection PUEZRTO RICO & VI
FUZRTC > & VI
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NGS Geodetic Tool Kit

* Son una serie de programas interactivos en
linea o que se pueden bajar para hacer
conversiones de coordenadas y otras cosas.
Usaremos los siguientes:

— State Plane Coordinates

— Universal Transverse Mercator Coordinates
— NADCON

— XYZ Coordinate Conversion
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NGS Geodetic Tool Kit
¢Como acezarlos?

X/

National Geodetic Survey

Positioning America for the Future

NGS Home | AboutNGS | Data & Imagery | Tools | Surveys | Science & Education |

Announcements:

Most Popular

Contact Us

CORS

Survey Mark Datasheets
Geodetic Tool Kit

NAD 83(2011) epoch
2010.00

OPUS

Locus
Publications
Geodetic Advisors
Storm Imagery
UFCORS

NGS Releases Kindle-friendly Document of its Popular Bench Mark Reset Procedures

February 27, 2013
Notices

NGS Announces Release of Geodetic Data from Geoid Siope
Validation Survey 2011 (GSVS11). 02.01.2013

NGS Releases Updated Ten-Year Stiategic Plan 2013-2023, 01.24.2013

NGS Announces Jokit Beta Release of GEOCON and GEOCON11.,
01.18.2013

NGS updates "Bluebooking” process for GPS projects, 11.27.2012
DEFLEC12A and USDOV2012 Models Released, 10,19,2012
GEOID12A Model Released, 09.11.2012

In The News

02/21/2013 - NGS and Other NOS Offices Present Roundtable
Discussion on New Hampshire Coastal Management Issues

The NOAA Coastal Services Center and Office of Ocean and Coastal
Resource Management, in partnership with the New Hampshire Coastal

http://www.ngs.noaa.gov

Geodetic
Tool Kit

(] (= (]

tooking for
Bench
Marks?

NRC Highlights
Importance of NGS
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NGS Geodetic Tool Kit

(2 The NGS Geodetic Tool Kit - Windows Internet Explorer provided by Yahoo!

TV N0aa.gov vt X [P
- 3

m ) - S
7 Favarites ) The NG3 Gendstic Tool kit b B 2 e e Seyr Tpke @

NGS Geodetic Tool Kit

on-line interactive computation of geodetic values

See the text version of an article about the NGS Geodetic Toolkit that appeared in the Professional Surveyor magazine, May 2003 Volume
23, Number 4

( See all the Professional Surveyor Articles about the NGS Geodetic Toolkit )

To learn more about a particular online program, click on its link for a description:

DEFLEC99 LVL OH Surface Gravity Prediction
DYNAMIC HT Magnetic Declination Tidal and Orthometric Elevations

(39555 NADCON 1.5, National Grid

GECID9Y NAVD 88 Modelled Gravity Universal Transverse Mercator Coordinates
GEOID03 Online Adjustment User Services VERTCON

GEQID0G Online Adjustment Utilities User Services XYZ Coordinate Conversion

USGG2003 0PUS

HTDP State Plane Coordinates

IGLD85

Inverse/Forward/Invers3D/Forwrd3D
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Conversion de coordenadas mediante el
uso de los NGS Geodetic Tool Kit

e State Plane Coordinates

— GPPCGP: Convierte de Coordenadas Planas Estatales
del NAD27 a coordenadas geograficas del NAD27
(latitudes y longitudes) y viceversa.

— SPCS83: Convierte de Coordenadas Planas Estatales
del NAD83 a coordenadas geograficas del NADS83
(latitudes y longitudes) y viceversa.

e Universal Transverse Mercator Coordinates

— Convierte de Coordenadas UTM a coordenadas
geograficas NAD27 o NADS83 (latitudes y longitudes) y

viceversa.
% 2
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit

* NADCON

— Transforma entre coordenadas geograficas del
NAD27 y Hawaiian, Puerto Rico y Alaska datum a
valores de NADS83 y viceversa.

e XYZ Coordinate Conversion

— Convierte entre coordenadas cartesianas (XYZ)
con centro en el elipsoide GRS80 a coordenadas
geograficas del NAD83

5}
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 1

* Practica 1:

— Teniendo las coordenadas planas estatales NAD83
(SPC PRVI NAD83), del punto Frio en Humacao.

— Computa las coordenadas geograficas NAD83.

SPC PRVI NADS83

Norte (m) Este (m)

252,476.700 259,590.870
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 1

/- The NGS Geodetic Tool Kit - Windows Internet Exploren provided by Yahoo! E]@

1

@ *f'

B

EIJ B & Léa v Pager Safelyr Took~ ﬂlv

NGS Geodetic Tool Kit

on-ling interactive computation of geodetic values

See the text version of an article abeait the NGS Geodetic Toolkit that appeared in the Professional Surveyor magazine, May 2003 Volume
23, Number 4

( See all the Professional Surveyor Articles ahout the NGS Geadetic Toolkit)

To learn more about a particular online program, click on its link for a description:

DEFLECY LVL DH Surface Gravity Prediction
DYNAMIC HT Iagnetic Declination Tidal and Qrthometric Elevations

(99555 NADCON 1.5. National Grid
GEOID99 NAVD 88 Modelled Gravity Universal Transverse Mercator Coordinates
GEQIDD3 Online Adjustment User Services VERTCON
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 1

= SRE LIS - Windows inbermed Liplorer prodded by Yahpo! E &
a

Geodetie Toolkir SIY

el i the Fro
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Conversion de coordenada mediante el uso de los
NGS Geodetic Tool Kit — Practica 1

/= NGS SPC TO GEODETIC - Windows Internet Explorer provided

77 Favorites | &) NG5S SPC TO GEODETIC

s pae is mamtained by WNGS Software Requests
hiz mtility nses NGS program SPCS83 or program GPPC

*2 convert State Plane Coordinates (SPC)
to Geodetic Positions
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 1

/= NGS SPC RESULTS - Windows Internet Explorer provided by Yahoo!

—

Go-

Vg Favartes | &) NG3 3PC RESULTS

North (Meters) ; Datum Zone
INPUT = 252476.700 259580, 870 NADE3 5200
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 2

* Practica 2:

— Teniendo las coordenadas geograficas NAD83, del
punto Frio en Humacao.

— Computa las coordenadas planas estatales NAD83
(SPC PRVI NADS83).

NADS83
Latitud Longitud
18° 1823.86483” N 65° 52’10.79346” W
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 2

/- The NGS Geodetic Tool Kit - Windows Internet Exploren provided by Yahoo! E]@

1

@ *f'

B

EIJ B & Léa v Pager Safelyr Took~ ﬂlv

NGS Geodetic Tool Kit

on-ling interactive computation of geodetic values

See the text version of an article abeait the NGS Geodetic Toolkit that appeared in the Professional Surveyor magazine, May 2003 Volume
23, Number 4

( See all the Professional Surveyor Articles ahout the NGS Geadetic Toolkit)

To learn more about a particular online program, click on its link for a description:

DEFLECY LVL DH Surface Gravity Prediction
DYNAMIC HT Iagnetic Declination Tidal and Qrthometric Elevations

(99555 NADCON 1.5. National Grid
GEOID99 NAVD 88 Modelled Gravity Universal Transverse Mercator Coordinates
GEQIDD3 Online Adjustment User Services VERTCON
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 2

= SRE LIS - Windows inbermed Liplorer prodded by Yahpo! E &
a

Geodetie Toolkir SIY

el i the Fro
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 2

/= NGS GEODETIC TO SPC - Windows Internet Explorer provided by Yahoo!

GO~ & ram

7.7 Favorites &) NG5 GEODETIC TO SPC

<|

4 1\

This nhilitv meas NG5S program SPCS83 or program GPPCGP
9 to convert NADBS3 or NAD27 Geodetic Positions

to State Plane Coordinates (SPC)

This page < mamtamed by NGS Software Requests
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/= NGS SPC RESULTS - Windows Internet Explorer provided by Yahoo!
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 3

* Practica 3:

— Teniendo las coordenadas geograficas NAD83, del
punto Frio en Humacao.

— Computa las coordenadas geograficas del Puerto
Rico Datum (27).

NADS83
Latitud Longitud
18° 1823.86483” N 65° 52’10.79346” W
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NGS Geodetic Tool Kit

on-ling interactive computation of geodetic values

See the text version of an article about the NGS Geodetic Toolkit that appeared in the Professional Surveyor magazine, May 2003 Volume
23, Number 4

( See all the Professional Surveyor Articles ahout the NGS Geadetic Toolkit)

To learn more about a particular online program, click on its link for a description:

DEFLECY LVL DH Surface Gravity Prediction
DYNAMIC HT Iagnetic Declination Tidal and Qrthometric Elevations

(99555 NADCON 1.5. National Grid
GEOID99 NAVD 88 Modelled Gravity Universal Transverse Mercator Coordinates
GEQIDD3 Online Adjustment User Services VERTCON



http://www.prt2.org/index.htm
http://www.prt2.org/index.htm

Conversion de coordenada mediante el uso de los
NGS Geodetic Tool Kit — Practica 3

North American Datum Conversion - Windows Infernet Explorer provided by Yahoo!

72 NADCON
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NADCON - North American Datum Conversion Utility
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 3

/2 NADCON computations - Windows Internet Explorer provided by Yahoo!

BB 2 @ g

NADCON computations

Use NAD® ON (North American Datum Conversion) to convert latitude and longitude from NAD 27 to NAD 83 or from NAD 83 to NAD 27.

Computations may bé perisimed tor 4 specific geographical location or for a file of input points.

Compute a datum shift for a specific location:

Seloct-direction of conversion:

4 (ONAD 27 to NAD 83 ® NADS3 to NAD 27
The three formats below may be used for enterinz {atitudes and longitudes. The latitude and longitude must both be positive and will be interpreted as north latitude and we
5 ’ Degraas, minutes and seconds mav hz-separated hy spaces or commas.
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Conversion de coordenada mediante el uso de los
NGS Geodetic Tool Kit — Practica 3

/=~ NADCON - Windows Internet Explorer provided by Yahoo!

-,_f Faworites .,.' MADC O

Output from NADCON for station FRIO

Horth fmerican Datum Conversion

NAD 83 to MAD 27

HADCON Program W

Transformatcion #:

Nl 27 datum walues:

NLD 83 datum wvalues=s:

MNAD 27 — MHAD 823 =shift walues:
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 4

* Practica 4:

— Teniendo las coordenadas geograficas NAD83, del
punto Frio en Humacao.

— Computa las coordenadas planas estatales del
Puerto Rico Datum (27).

NADS83
Latitud Longitud
18° 1823.86483” N 65° 52’10.79346” W
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de los NGS Geodetic Tool Kit — Practica 4

* Obtenga las coordenadas geograficas para
NAD27 segun la Practica 3.

* Luego utilicelas como se muestra a
continuacion.
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NGS Geodetic Tool Kit

on-ling interactive computation of geodetic values

See the text version of an article about the NGS Geodetic Toolkit that appeared in the Professional Surveyor magazine, May 2003 Volume
23, Number 4

( See all the Professional Surveyor Articles ahout the NGS Geadetic Toolkit)

To learn more about a particular online program, click on its link for a description:

DEFLECY LVL DH Surface Gravity Prediction
DYNAMIC HT Iagnetic Declination Tidal and Qrthometric Elevations

(99555 NADCON 1.5. National Grid
GEOID99 NAVD 88 Modelled Gravity Universal Transverse Mercator Coordinates
GEQIDD3 Online Adjustment User Services VERTCON
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 4

/= NGS GEODETIC TO SPC - Windows Internet Explorer provided by Yahoo!

e

G~ 8w mangn

T Favortes &) NGS GEODETIC TO SRC

This page 1s maintamed by NGS Software Requests

3 o Thic ntlits 5323 NC3 nrogram SPCS83 or program GPPCGP
4 “ to convert NAD83 or NAD27 Geodetic Positions

to State Fiane Coordmates (SPC)

5

]_] 1153 | P__l_l_ll

GMADZ7 (GPPCGE)
LATITUDE N181831.03570 | example = N385930.
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/= NGS SPC RESULTS - Windows Internet Explorer provided by Yahoo!

Latitude
INBUT = N181831.03570

NORTH (Y) AREA CONVERGENCE SCALE

T 0.99559948025
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 5

* Practica 5:

— Teniendo las coordenadas planas estatales del
Puerto Rico Datum (27), del punto Frio en
Humacao.

— Computa las coordenadas planas estatales NAD83
(SPC PRVI NADS83).

SPC PRVI NAD27
Norte (ft) Este (ft)
172881.050 695372.447
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NGS Geodetic Tool Kit

on-ling interactive computation of geodetic values

See the text version of an article abeait the NGS Geodetic Toolkit that appeared in the Professional Surveyor magazine, May 2003 Volume
23, Number 4

( See all the Professional Surveyor Articles ahout the NGS Geadetic Toolkit)

To learn more about a particular online program, click on its link for a description:

DEFLECY LVL DH Surface Gravity Prediction
DYNAMIC HT Iagnetic Declination Tidal and Qrthometric Elevations

(99555 NADCON 1.5. National Grid
GEOID99 NAVD 88 Modelled Gravity Universal Transverse Mercator Coordinates
GEQIDD3 Online Adjustment User Services VERTCON
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de los NGS Geodetic Tool Kit — Practica 5

/= NGS SPC TO GEODETIC - Windows Internet Explorer provided by Yahoo!
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GO & mnor -

T Favores | 8 NGS SPC TO GEODETIC

3 7] I'his page s mamtained by NGS Software Requests
4 “ . -1 T e 1 q | |
This utility uses XG5 program SPCS83 or program GPPCGP

to convert State Plane Coordinates (SPC)
to Geodetic Positions
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Conversion de coordenada mediante el uso
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/= NGS SPC RESULTS - Windows Internet Explorer provided by Yahoo!

—

i
G-
e’

T Favorites | &y NGS SPC RESLLTS

Horth (Feet)
INPUT 172881 .050

LATITUDE LONGITUDE
DD MM 55.=2=3=ss= DDD MM 55.=3=3=sss

Importante: Las coordenadas geograficas resultantes son del PR Datum
(NAD27), se debe utilizar NADCOM para convertirlas a sistema NADS83.
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NGS Geodetic Tool Kit

on-ling interactive computation of geodetic values

See the text version of an article about the NGS Geodetic Toolkit that appeared in the Professional Surveyor magazine, May 2003 Volume
23, Number 4

( See all the Professional Surveyor Articles ahout the NGS Geadetic Toolkit)

To learn more about a particular online program, click on its link for a description:

DEFLECY LVL DH Surface Gravity Prediction
DYNAMIC HT Iagnetic Declination Tidal and Qrthometric Elevations

(99555 NADCON 1.5. National Grid
GEOID99 NAVD 88 Modelled Gravity Universal Transverse Mercator Coordinates
GEQIDD3 Online Adjustment User Services VERTCON
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(2 NADCON computations - Windows Internet Explorer provided by Yahoo!

—

a ® & noad.goy
b

{3 Favarites & NADCON camputations

NADCON computations

Use NADCON (North American Datum Conversion) to convert latitude and longitude from NAD 27 to NAD 83 or from NAD 83 to NAD 27.

9 ¢

Comipatations way be performed for a specific geographical location or for a file of input points.

Compute a datum shift for a specific location:

Select dirzctionor (nversion:

‘ ()NAD 2710 NAD 83 O NADS3 to NAD 27

The three formats below may be used for entering latitudes and longitudes. The latitude and longitude must hoth be positive and will be interpreted as north latitude and we
’ Degraes. minutes and seconds may hz-separated by spaces or commas.
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/= NADCON - Windows Internet Explorer provided by Yahoo!

Output from NADCON for station FRIO

North American Datum Conversicon

-~ AR 273
to NAD &3

NADCCN Program Versicon 2.11

Importante: Las coordenadas resultantes son geograficas del NAD83, se debe
utilizar State Plane Coordinates para convertirlas a coordenadas planas
estatales NADS3 (SPC PRVI NADS3).
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NGS Geodetic Tool Kit

on-ling interactive computation of geodetic values

See the text version of an article kot the NGS Geodetic Toolkit that appeared in the Professional Surveyor magazine, May 2003 Volume
23, Number 4

( See all the Professional Surveyor Articles ahout the NGS Geadetic Toolkit)

To learn more about a particular online program, click on its link for a description:

DEFLECY LVL DH Surface Gravity Prediction
DYNAMIC HT Iagnetic Declination Tidal and Qrthometric Elevations

(99555 NADCON 1.5. National Grid
GEOID99 NAVD 88 Modelled Gravity Universal Transverse Mercator Coordinates
GEQIDD3 Online Adjustment User Services VERTCON
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/= NGS GEODETIC TO SPC - Windows Internet Explorer provided by Yahoo!

GO~ & ram

7.7 Favorites &) NG5 GEODETIC TO SPC

15 e rerra———
| This page s mamtamed by NGS Software Requests
16 ( o
This nhilitv meas NG5S program SPCS83 or program GPPCGP
17 to convert NADS3 or NAD27 Geodetic Positions
to State Plane Coordinates (SPC)
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/= NGS SPC RESULTS - Windows Internet Explorer provided by Yahoo!
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S Favorites | &) NGS SPC RESULTS

INEUT

NOURTH (Y) AST (X) AREL CONVERGENCE
“ METERS : = DD MM 55.s=

| 252476.700 259590.870 PBRVI 0 10 34.89 0.99999476
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* Practica 6:

— Teniendo las coordenadas geograficas NAD83, del
punto Frio en Humacao.

— Computa las coordenadas del sistema UTM con su
numero de zona.

NADS83
Latitud Longitud
18° 1823.86483” N 65° 52’10.79346” W
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NGS Geodetic Tool Kit

on-ling interactive computation of geodetic values

See the text version of an article about the NGS Geodetic Toolkit that appeared in the- ofessisnal-Sunieyor maazine, May2003-oilme
23, Number 4

( See all the Professional Surveyor Articles ahout the NGS Geadetic Toolkit)

To learn more about a particular online program, click on its link for a description:

DEFLECY LVL DH Surface Gravity Prediction
DYNAMIC HT Iagnetic Declination Tidal and Qrthometric Elevations

(99555 NADCON 1.5. National Grid
GEOID99 NAVD 88 Modelled Gravity Universal Transverse Mercator Coordinates
GEQIDD3 Online Adjustment User Services VERTCON
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/= NGS GEODETIC TO UTM - Windows Internet Explorer provided by Yahoo!
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7.7 Favarites | 8 NGS GEODETIC TO UTM

3 Ths page s maintained by NGS Software Requests
|
@ This utility uses NGS program UTMS
| to convert NADS3 or NAD27 Geodetic Positions
to Universal Transverse Mercator (UTM)

5
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/= NGS UTM RESULTS - Windows Internet Explorer provided by Yahoo!

Longitude Daturm
WO6e55210.79346 NADE3

HORTH (Y) ELST (X) ZONE CONVERGENCE
METERS METERS DD MM 55.3=

ﬂ ' == 20 0 5 7.42  1.00073791
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* Practica 7:

— Teniendo las coordenadas del sistema UTM con su
numero de zona, del punto Frio en Humacao.

— Computa las coordenadas geograficas NAD83.

Coordenadas UTM

Norte (m) Este (m)

2,026,497.987 196,636.634
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NGS Geodetic Tool Kit

on-ling interactive computation of geodetic values

See the text version of an article about the NGS Geodetic Toolkit that appeared in the- ofessisnal-Sunieyor maazine, May2003-oilme
23, Number 4

( See all the Professional Surveyor Articles ahout the NGS Geadetic Toolkit)

To learn more about a particular online program, click on its link for a description:

DEFLECY LVL DH Surface Gravity Prediction
DYNAMIC HT Iagnetic Declination Tidal and Qrthometric Elevations

(99555 NADCON 1.5. National Grid
GEOID99 NAVD 88 Modelled Gravity Universal Transverse Mercator Coordinates
GEQIDD3 Online Adjustment User Services VERTCON
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 7

/= NGS UTM TO GEODETIC - Windows Internet Explorer providi

o Favorites (& NGS UTM TO GEODETIC

This page is maintained by NGS Software Req
This utility nses NGS program UTMS

to convert Universal Transverse Mercator Coordinates
to Geodetic Positions

@ Horthern Hemisphere O Scuthern Hemisphe
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/= NGS UTM RESULTS - Windows Internet Explorer provided by Yahoo!

Horth (Me as CEXS] Datum
INBUT = 2026497.987 : 3

HADE3

LATTTUDE LONGITUDE ZOHE CONVERGENCE
DD MM 55.=s=3=3s8s DDD MM 55.=s=3sss

s=3ss= DD MM 55.=5=3
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* Practica 8:

— Teniendo las coordenadas geograficas NAD83, del
punto 975 5371 A TIDAL en San Juan.

— Computa las coordenadas cartesianas (XYZ) en el
elipsoide GRS80.

NADS83
Latitud Longitud Ellipsoid Height

18° 27'32.23631” 66° 06 59.20616° -41.644 m
N W



http://www.prt2.org/index.htm
http://www.prt2.org/index.htm

Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 8

/- The NGS Geodetic Tool Kit - Windows Internet Exploren provided by Yahoo! E]@

1

@ *f'

B

EIJ B & Léa v Pager Safelyr Took~ ﬂlv

NGS Geodetic Tool Kit

on-ling interactive computation of geodetic values

See the text version of an article about the NGS Geodetic Toolkit that appeared in the-Orofessisnar-Guiveyar magazine; iay-2003-\/olume
23, Number 4

( See all the Professional Surveyor Articles ahout the NGS Geadetic Toolkit)

To learn more about a particular online program, click on its link for a description:

DEFLECY LVL DH Surface Gravity Prediction
DYNAMIC HT Iagnetic Declination Tidal and Qrthometric Elevations

(99555 NADCON 1.5. National Grid
GEOID99 NAVD 88 Modelled Gravity Universal Transverse Mercator Coordinates
GEQIDD3 Online Adjustment User Services VERTCON
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 8

£ XYZ UTILITIES - Windows Anternet Explarer provided by Yaboo! CIER
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 8

/= NGS GEODETIC TO XYZ - Windows Internet Explorer provide

77 Favorites | &) NG5 GEODETIC TO X¥Z

This page 1s maintained by NGS Software Requests

This utility converts
Latitude, Longitude, and Ellipsoid Height
to

XYZ
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Conversion de coordenada mediante el uso
de los NGS Geodetic Tool Kit — Practica 8

/= NGS XYZ RESULTS - Windows Internet Explorer provided by Yahoo!

—— —
; )

¢ Favorites | (&) NGS XYZ RESULTS

. Ellip Ht Ellipsoid
INPUT = N182732.2363 N0660659.20616 —41.644 GRS80
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WwWw.revistatp.com

“Dominio” al servicio de la comunidad
geo-espacial

www.gitpr.org
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GEOGRAPHY WITHOUT GEODESY ISAFELONY
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