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E
x

e
c

u
tiv

e
 S

u
m

m
a

ry

T
h
e W

in
d

 E
n

ergy R
eso

u
rce A

tlas o
f th

e D
o

m
in

ican
 R

ep
u

b
lic id

entifies th
e w

in
d

 characteristics and
th

e distrib
u

tio
n

 o
f th

e w
in

d
 reso

urce in
 this cou

n
try.  T

his m
ajo

r p
roject is th

e first o
f its kin

d
u

n
d

ertaken
 for th

e D
o

m
in

ican
 R

ep
ub

lic.  T
he info

rm
atio

n
 con

tain
ed

 in
 th

e atlas is n
ecessary to

facilitate th
e u

se o
f w

in
d

 en
ergy tech

n
olo

gies, b
o

th
 for u

tility-scale p
o

w
er gen

eratio
n

 an
d

 o
ff-grid

w
in

d
 energy ap

p
licatio

n
s.  A

 co
m

p
u

terized
 w

in
d

 m
ap

p
in

g system
 d

evelo
p

ed at th
e N

atio
n

al
R

en
ew

ab
le E

n
ergy L

ab
o

ratory (N
R

E
L

) gen
erated d

etailed
 w

in
d

 resou
rce m

ap
s fo

r the entire
co

u
n

try.  T
his tech

n
ique uses G

eo
grap

h
ic Info

rm
atio

n
 S

ystem
s (G

IS
) to

 p
ro

du
ce high-reso

lu
tio

n
(1

-sq
u

are kilo
m

eter [km
2]) an

n
u

al average w
in

d
 reso

u
rce m

ap
s.

A
n 

accurate 
w

in
d 

reso
u

rce 
assessm

en
t 

is 
highly 

d
ep

en
d

ent 
o

n
 

th
e 

q
u

antity 
an

d
 

q
u

ality 
o

f
m

eteo
ro

lo
gical data u

sed
 

b
y th

e m
ap

p
in

g system
.  

T
he 

q
u

ality 
o

f 
the 

m
eteo

ro
lo

gical in
p

ut
d

ep
en

ds o
n

 u
nd

erstan
d

in
g th

e w
ind ch

aracteristics in
 th

e stu
d

y region
, includ

in
g th

e seaso
n

al and
d

iu
rnal variability, an

d the w
in

d
 d

irection
 freq

u
en

cy.  N
R

E
L

 u
sed

 in
n

o
vative assessm

en
t m

eth
o

d
s

o
n

 
ex

istin
g 

clim
atic 

data 
sets 

to
 

d
evelop

 
a 

detailed
 

u
n

derstan
d

in
g 

o
f 

th
ese 

key 
w

in
d

ch
aracteristics.  N

R
E

L
’s ap

pro
ach d

epen
d

ed
 u

p
o

n
 th

e critical analysis o
f all availab

le (su
rface

m
eteo

ro
lo

gical an
d

 u
p

per-air) clim
atic d

ata sets fo
r the D

o
m

in
ican

 R
ep

u
blic an

d
 th

e su
rro

u
n

din
g

areas. T
h

e su
rface and

 u
p

p
er-air (w

eather-b
allo

on
) data u

sed
 in

 this project u
sually co

vered
 m

an
y

years o
f reco

rd
, w

ith u
p

 to
 4

0
 years for so

m
e o

f th
e d

ata sets.  G
lo

b
al data sets m

ain
tained

 at
N

R
E

L
 w

ere su
pplem

en
ted

 w
ith d

ata sets o
btained

 fro
m

 th
e D

o
m

in
ican

 R
ep

u
blic.  W

e pro
cessed

th
e data to

 gen
erate w

ind ch
aracteristics su

m
m

aries fo
r n

u
m

ero
u

s surface an
d

 up
p

er-air lo
catio

n
s.

T
hese su

m
m

aries w
ere cro

ss-referen
ced to

 aid
 in

 u
nd

erstan
d

in
g th

e prevalent w
ind ch

aracteristics
th

ro
u

gh
o

ut the D
o

m
in

ican
 R

ep
u

blic.

T
his critical d

ata analysis is p
articularly im

p
o

rtant b
ecause N

R
E

L
’s w

in
d

 m
ap

p
in

g system
 u

ses a
“to

p
-d

o
w

n
” m

eth
o

d
 in

 th
e adjustm

en
t of m

uch
 o

f the available w
in

d
 d

ata. T
h

e N
R

E
L

 ap
pro

ach
takes the am

b
ient w

in
d

 profile in
 the lo

w
est kilo

m
eters ab

o
ve th

e su
rface an

d
 adjusts it d

o
w

n
 to

th
e su

rface layer.  T
h

is m
eth

o
d

 enab
les N

R
E

L
 to

 p
ro

du
ce reliab

le w
in

d
 reso

u
rce m

ap
s w

itho
u

t
h

avin
g h

igh
 q

u
ality su

rface w
in

d
 data for th

e stu
d

y regio
n

.

T
w

o
 m

ajor in
p

uts to
 th

e m
ap

p
in

g system
 w

ere m
eteo

ro
lo

gical data an
d

 1
-km

2 g
rid

d
ed

 terrain
d

ata.  T
h

e final m
eteoro

lo
gical in

p
uts to

 th
e m

ap
p

in
g system

 w
ere vertical pro

files of am
b

ient
w

in
d

 p
o

w
er an

d
 w

in
d

 p
o

w
er ro

ses (th
e p

ercentage o
f to

tal p
o

ten
tial w

in
d

 p
o

w
er b

y d
irectio

n
secto

r), an
d

 th
e o

cean
 w

ind
 p

o
w

er d
ensity fo

r co
astal areas.  T

h
e G

IS
 u

ses a co
m

b
in

atio
n

 of the
m

eteo
ro

lo
gical an

d
 terrain

 d
ata to

 calcu
late th

e w
in

d
 po

w
er value for each

 1
-km

2 g
rid

 cell.  T
h

e
p

rim
ary o

u
tp

ut o
f th

e m
ap

p
in

g system
 w

as a co
lor-co

d
ed

 m
ap

 co
n

tain
in

g the estim
ated

 w
in

d
p

o
w

er and
 eq

uivalent w
ind sp

eed
 fo

r each
 in

divid
u

al grid
 cell.

T
he valu

es o
n

 the w
ind reso

urce m
ap

s in the atlas are b
ased

 on the estim
ated

 w
in

d
 pow

er den
sity,

at 3
0

 m
 ab

o
ve gro

u
n

d
 level, n

ot w
in

d
 sp

eed
. W

in
d

 pow
er den

sity is a b
etter in

dicato
r o

f th
e

available reso
u

rce th
an

 th
e average w

in
d

 sp
eed

.  W
in

d
 p

o
w

er d
en

sity, ex
p

ressed
 in

 w
atts per

sq
u

are m
eter (W

/m
2), in

co
rpo

rates the co
m

bin
ed effects of th

e w
in

d
 speed

 freq
u

ency d
istrib

u
tio

n
,

th
e dep

en
den

ce o
f th

e w
in

d
 p

o
w

er o
n

 air d
ensity, an

d
 the cub

e o
f the w

in
d sp

eed
.  S

ix
 w

ind
p

o
w

er classificatio
ns, b

ased
 o

n ran
ges o

f w
in

d
 p

o
w

er d
ensity, w

ere used
 in

 th
e atlas.  E

ach
 of the

classificatio
ns 

w
as 

defin
ed

 
for 

tw
o

 
catego

ries: 
utility-scale 

ap
plicatio

ns 
an

d
 

rural 
p

o
w

er
ap

p
licatio

n
s (ran

gin
g fro

m
 m

o
d

erate to
 ex

cellen
t).  In th

is atlas, the 3
0

-m
 h

eigh
t w

as ch
o

sen
 as a

co
m

pro
m

ise h
u

b
 h

eigh
t b

etw
een

 large utility
-scale w

in
d

 tu
rbin

es (prim
arily b

etw
een

 3
0

 m
 an

d
8

0
 

m
) 

an
d

 
sm

all 
w

in
d 

turb
ines (gen

erally 
b

etw
een

 1
0

 
m

 
an

d
 

3
0

 
m

) 
u

sed
 fo

r 
ru

ral 
p

o
w

er



v
iii

ap
p

licatio
n

s.  In
 gen

eral, lo
catio

n
s w

ith
 an

 an
n

u
al average w

in
d

 reso
urce greater th

an
 30

0
 W

/m
2

o
r 7

.0
 m

/s at turbin
e h

ub
 h

eight are the m
ost suitab

le fo
r utility grid

-co
n

n
ected

 w
in

d
 energy

system
s.  R

ural or village p
o

w
er ap

plicatio
ns can

 b
e viable at lo

catio
n

s w
ith

 a w
in

d
 reso

u
rce as

low
 as 100 W

/m
2 o

r 4
.9

 m
/s.

D
o

m
in

ic
a

n
 R

e
p

u
b

lic
 W

in
d

 R
e

s
o

u
rc

e

T
he w

in
d

 reso
u

rce in the D
o

m
in

ican R
ep

u
blic is stro

n
gly d

ep
en

den
t o

n
 elevatio

n
 and

 p
ro

x
im

ity
to

 the coastlin
e.  In gen

eral, th
e w

in
d

 reso
u

rce is b
est o

n h
illto

ps, rid
ge crests, an

d
 co

astal
lo

catio
n

s th
at h

ave excellen
t exp

o
sure to

 the prevailin
g w

in
d

s fro
m

 th
e east.  T

he 
extrem

e
so

u
th

w
estern

 an
d

 n
orth

w
estern regio

ns o
f th

e co
u

ntry are estim
ated to

 have th
e greatest n

u
m

b
er

o
f areas w

ith go
o

d
-to

-ex
cellen

t w
in

d
 reso

urces for utility
-scale ap

p
licatio

n
s, b

ecau
se th

e u
p

p
er-air

w
in

d
s an

d
 o

cean
 w

in
d

s are greatest in
 th

ese regio
n

s.

T
he w

in
d

 m
ap

p
in

g resu
lts sh

o
w

 m
an

y areas of go
o

d
-to

-ex
cellen

t w
in

d
 reso

urce for utility
-scale

ap
p

licatio
n

s or excellent w
ind

 reso
urce for village p

o
w

er ap
p

lication
s, p

articu
larly in

 the extrem
e

so
u

th
w

estern
 an

d
 n

orth
w

estern regio
ns o

f th
e co

u
ntry.  T

h
e best w

in
d

 reso
u

rces are fo
un

d
 in the

so
u

th
w

estern
 pro

vin
ces of P

edern
ales an

d
 B

arah
o

n
a an

d
 th

e n
orth

w
estern p

ro
vinces of P

u
erto

P
lata an

d
 M

o
nte C

risti.  S
ignifican

t areas of go
o

d
-to

-ex
cellen

t w
in

d
 reso

u
rce can

 b
e fo

u
n

d in
m

an
y o

th
er lo

catio
n

s, su
ch

 as w
ell-ex

p
o

sed
 h

illto
p

s an
d

 rid
ge crests of th

e S
am

an
a P

enin
su

la an
d

o
th

er n
ear-co

astal lo
catio

n
s th

rou
gh

o
u

t the D
o

m
in

ican
 R

ep
u

blic an
d the m

ajor m
o

u
n

tain
 ran

ges
in

clu
d

in
g C

ord
illera S

ep
ten

trion
al, C

ordillera O
riental, C

ordillera C
en

tral, an
d

 S
ierra N

eiba.  T
h

e
m

ap
p

in
g 

resu
lts 

sho
w

 
m

an
y 

ad
d

itio
nal 

areas 
of 

m
o

d
erate 

w
ind

 
reso

urce 
fo

r 
u

tility-scale
ap

p
licatio

n
s or go

o
d

 w
in

d
 reso

u
rce fo

r village p
o

w
er ap

plicatio
ns, in

clu
d

in
g m

an
y east-facin

g
co

astal locatio
ns alo

n
g th

e eastern
 an

d
 n

o
rth

ern
 coasts of the D

o
m

in
ican

 R
ep

u
blic.

T
he seaso

n
al an

d
 d

iu
rnal (tim

e-o
f-day) variab

ility o
f th

e w
in

d
 reso

u
rce d

ep
en

ds o
n

 several factors
in

clu
d

in
g p

ro
x

im
ity to

 co
astlin

e an
d

 ex
p

o
sure to

 o
cean

 w
in

d
s, elevatio

n ab
o

ve sea level an
d

su
rro

u
n

din
g terrain

, and
 geo

grap
h

ic locatio
n

.  H
igh rid

ge crests th
at h

ave excellen
t ex

p
o

sure to
th

e w
in

d
s are ex

p
ected

 to
 h

ave th
e h

igh
est w

in
d reso

u
rce fro

m
 Ju

n
e to

 A
u

gu
st an

d
 D

ecem
b

er to
F

eb
ru

ary, w
ith

 a m
ax

im
u

m
 in

 July an
d

 a m
in

im
u

m
 in

 O
cto

b
er.  T

h
e diu

rn
al p

attern
 of w

in
d

sp
eeds o

n
 ex

p
o

sed
 rid

ge crests ten
d

s to
 have th

e highest sp
eed

s durin
g th

e night an
d

 early
m

orn
in

g h
o

u
rs an

d lo
w

est d
urin

g m
id

d
ay.

A
t m

ost in
lan

d
 lo

catio
n

s, th
e w

in
d

 resou
rce is typ

ically h
ighest fro

m
 Ju

n
e th

ro
u

gh
 A

u
gust d

u
e to

greater w
in

ds alo
ft an

d greater vertical m
ix

in
g, w

ith
 a secon

d
ary seaso

nal m
ax

im
u

m
 fro

m
 M

arch
th

ro
u

gh
 M

ay.  T
he w

in
d

 reso
u

rce at in
lan

d
 lo

cation
s is u

su
ally lo

w
est fro

m
 O

cto
b

er thro
u

gh
D

ecem
b

er.  T
h

e w
in

d
 reso

u
rce at inlan

d
 lo

catio
n

s is typ
ically h

igh
est d

urin
g late m

o
rnin

g an
d

aftern
oo

n
 an

d is lo
w

est fro
m

 late nigh
t to

 early m
o

rn
in

g.  In
 m

o
st co

astal areas w
h

ere lan
d

-sea
b

reeze effects an
d

 o
ther lan

d
-b

ased
 in

flu
en

ces are p
ro

m
in

en
t, th

e seaso
n

al an
d

 d
iurn

al variatio
n

s
o

f the w
in

d reso
u

rce are usu
ally sim

ilar to
 th

o
se for inlan

d areas.

C
oastal p

oints o
n

 capes and
 p

enin
su

las that are w
ell ex

posed
 to

 th
e ocean

 w
in

ds are exp
ected

 to
h

ave th
e high

est w
in

d
 resou

rce fro
m

 Ju
ne to

 A
u

gu
st an

d
 D

ecem
b

er to
 F

ebru
ary.  G

en
erally, these

typ
es o

f lo
catio

n
s w

ill exh
ibit very sm

all diu
rnal variation

s in
 the w

ind
 reso

u
rce an

d
 are n

ot
significantly in

flu
en

ced
 b

y land
-sea b

reeze flo
w

s an
d

 o
th

er typ
es o

f lan
d

-b
ased

 effects o
n

 th
e

w
ind flow

.



ix

C
o

n
c

lu
s

io
n

s

A
bou

t 1
500 k

m
2 o

f w
in

d
y lan

d
 areas have b

een
 estim

ated
 to exist w

ith go
o

d
-to

-ex
cellen

t w
in

d
reso

urce p
o

ten
tial.  T

his w
in

d
y lan

d
 represen

ts less th
an 3

%
 o

f th
e total land

 area (4
8

,4
42

 k
m

2) o
f

th
e D

o
m

in
ican

 R
ep

u
blic.  U

sin
g co

n
servative assu

m
ptio

ns o
f ab

o
ut 7

 m
egaw

atts (M
W

) per km
2,

th
is w

in
d

y lan
d

 co
uld

 poten
tially su

p
p

ort m
ore th

an
 10

,0
0

0
 M

W
 of installed

 capacity an
d

 d
eliver

o
ver 2

4
 b

illio
n

 kilo
w

att-h
o

u
rs (kW

h
) p

er year.  C
o

nsid
erin

g o
n

ly th
ese areas o

f go
o

d
-to

-ex
cellent

w
in

d
 reso

urce, th
ere are 2

0
 pro

vin
ces in

 th
e D

o
m

in
ican

 R
epu

b
lic w

ith
 at least 1

0
0

 M
W

 of w
in

d
p

o
tential an

d
 3

 pro
vin

ces w
ith

 at least 1
00

0
 M

W
 o

f w
in

d
 poten

tial.  H
o

w
ever, add

itio
nal studies

are req
uired

 to
 m

o
re accurately assess th

e w
ind

 electric p
otential, co

n
sid

erin
g facto

rs su
ch as th

e
ex

istin
g transm

issio
n

 grid
 an

d accessibility.

If 
th

e 
ad

d
itio

n
al 

areas 
w

ith
 

m
o

d
erate 

w
in

d
 

reso
u

rce 
p

otential 
(o

r 
go

o
d

 
fo

r 
ru

ral 
pow

er
ap

p
licatio

n
s) are co

nsidered
, the estim

ated
 total w

in
d

y lan
d

 area in
creases to

 m
ore th

an
 4

4
0

0
 km

2,
o

r sligh
tly m

ore th
an 9

%
 o

f th
e total lan

d
 area of th

e D
o

m
in

ican
 R

ep
u

blic. T
his w

indy lan
d

 co
u

ld
p

o
tentially su

p
p

o
rt m

ore th
an 3

0
,0

0
0

 M
W

 of installed
 cap

acity an
d

 d
eliver o

ver 6
0

 billio
n kW

h
p

er year.  T
here are 1

2
 p

ro
vin

ces w
ith

 at least 10
0

0
 M

W
 of w

in
d

 p
o

ten
tial, and

 all except for 3
p

ro
vin

ces h
ave at least 1

0
0

 M
W

 of w
in

d
 p

otential.

T
he w

in
d

 reso
u

rce m
ap

s an
d

 oth
er w

ind reso
urce ch

aracteristic inform
atio

n
 w

ill b
e useful fo

r
id

entifyin
g p

ro
sp

ective areas fo
r w

in
d

 energy ap
p

licatio
ns.  H

ow
ever, very lim

ited
 d

ata w
ere

available to
 valid

ate the w
ind reso

urce estim
ates.  T

herefore, w
e stro

n
gly reco

m
m

en
d

 th
at w

in
d

m
easu

rem
en

t p
ro

gram
s b

e co
nd

u
cted

 to
 valid

ate the reso
urce estim

ates an
d

 refin
e the w

in
d

 m
ap

s
an

d
 assessm

en
t m

eth
o

d
s w

h
ere n

ecessary.
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1

1
.0

 In
tro

d
u

c
tio

n

T
he U

nited
 S

tates D
ep

artm
en

t o
f E

nergy (D
O

E
) an

d
 th

e U
nited

 S
tates A

gen
cy fo

r Intern
atio

n
al

D
evelo

p
m

en
t 

(U
S

A
ID

), 
in

 
co

llab
oratio

n
 

w
ith

 
W

in
rock 

In
tern

ation
al 

an
d

 
th

e 
U

nited
 

S
tates

N
atio

nal R
ural E

lectric C
o

o
perative A

ssociatio
n

 (N
R

E
C

A
), sp

o
nso

red
 a stu

d
y to facilitate and

accelerate the large-scale u
se of w

in
d

 en
ergy tech

n
o

lo
gies in the D

o
m

in
ican

 R
ep

u
b

lic thro
u

gh
 th

e
d

evelo
p

m
en

t 
o

f 
a 

w
in

d
 

en
ergy 

reso
u

rce 
atlas 

o
f 

the 
D

o
m

in
ican

 
R

ep
u

blic. 
 

N
R

E
C

A
 

an
d

W
inro

ck/R
E

G
A

E
 

(R
en

ew
ab

le 
E

n
ergy 

G
ro

w
th

 
A

ssistan
ce 

E
ntity) 

su
p

p
orted

 
th

e 
pro

ject 
b

y
co

n
trib

utin
g w

in
d

 m
o

n
ito

rin
g d

ata collected
 at pro

spective w
in

d
 energy sites and

 b
y p

ro
vid

in
g

o
th

er 
tech

nical 
assistan

ce, 
su

ch
 

as 
ob

tainin
g 

su
m

m
aries 

of 
w

in
d

 d
ata 

fro
m

 
agen

cies 
in

 
th

e
D

o
m

in
ican

 R
ep

u
blic.  T

he D
o

m
in

ican
 R

ep
u

b
lic agen

cies, th
e O

ficin
a N

acion
al d

e M
eteo

rolo
gia -

D
ivisio

n
 de C

lim
ato

lo
gia (O

N
M

) an
d

 Institu
to N

acio
n

al d
e R

ecu
rso

s H
id

rau
licos (IN

D
R

H
I),

p
ro

vid
ed

 data collected
 at their m

eteo
rolo

gical statio
n

s.

D
O

E
’s 

N
atio

n
al 

R
enew

ab
le 

E
n

ergy 
L

ab
o

ratory 
(N

R
E

L
) 

h
ad

 
th

e 
lead

 
resp

o
nsibility 

in
ad

m
in

isterin
g 

an
d

 
co

n
du

ctin
g 

this 
project 

an
d

 
in

 
collab

oratin
g 

w
ith 

U
S

A
ID

, 
N

R
E

C
A

, 
an

d
W

inro
ck o

n
 p

roject activities.  T
h

e prim
ary go

al o
f th

e project w
as to

 d
evelo

p
 d

etailed
 w

in
d

reso
urce m

ap
s fo

r all regio
n

s of the D
o

m
in

ican R
ep

u
blic an

d
 to

 pro
d

uce a co
m

preh
en

sive w
in

d
reso

urce atlas d
o

cu
m

en
tin

g th
e m

ap
p

in
g resu

lts.

T
his d

ocu
m

en
t, the “W

in
d E

n
ergy R

eso
u

rce A
tlas o

f th
e D

o
m

in
ican

 R
epu

b
lic”, p

resents th
e w

in
d

reso
urce an

alysis an
d

 m
ap

p
in

g resu
lts fo

r th
e D

o
m

in
ican

 R
epu

b
lic.  T

h
e w

ind
 reso

urce m
ap

s
w

ere created
 u

sing a G
eo

grap
h

ic Info
rm

atio
n

 S
ystem

 (G
IS

)-b
ased

 p
ro

gram
 d

evelo
p

ed
 at N

R
E

L
.

T
he m

ap
p

in
g p

ro
gram

 co
m

bin
es h

igh-reso
lu

tio
n

 terrain
 d

ata an
d

 form
atted

 m
eteo

rolo
gical d

ata,
an

d
 is d

esign
ed

 to
 h

igh
ligh

t the m
o

st favo
rab

le w
in

d
 reso

u
rce areas for w

ind
 en

ergy p
rojects

b
ased

 o
n

 the level o
f w

in
d

 reso
urce.

T
his atlas is th

e latest in
 a series o

f w
in

d
 energy reso

u
rce atlases an

d assessm
en

ts p
ro

du
ced b

y
N

R
E

L
.  In

 ad
d

itio
n

 to
 th

e D
o

m
in

ican
 R

ep
ub

lic, N
R

E
L

 h
as ap

plied
 its n

ew
 w

in
d

 m
ap

p
in

g system
to

 p
ro

d
u

ce w
in

d
 reso

u
rce assessm

en
ts of M

o
n

go
lia (E

llio
tt et al. 1

9
9

8) an
d

 th
e P

h
ilip

p
ines

(E
lliott 2

0
0

0
), an

d
 sp

ecific regio
ns o

f C
hile, C

h
in

a, In
d

o
n

esia, M
ex

ico
, and

 the U
n

ited
 S

tates
(S

ch
w

artz 1
9

9
9; E

lliott et al. 1
9

9
9).

T
he rep

o
rt is d

ivided
 into

 seven
 sectio

n
s.  A

n
 o

verview
 o

f th
e geo

grap
h

y an
d

 clim
ate o

f th
e

D
o

m
in

ican
 R

ep
u

blic is p
resented

 in
 S

ectio
n

 2
.0

.  T
he w

in
d

 reso
u

rce in
form

atio
n

 used
 to

 create
th

e m
eteoro

lo
gical in

p
ut files is high

ligh
ted

 in
 S

ectio
n 3

.0
.  A

 descriptio
n

 o
f the m

ap
p

in
g system

is presen
ted

 in S
ection

 4
.0

.  T
he w

ind reso
u

rce ch
aracteristics of the D

o
m

in
ican R

ep
u

blic an
d

 th
e

w
in

d
 m

ap
p

in
g results are presented

 in S
ection

 5
.0

 an
d

 S
ectio

n
 6

.0
, resp

ectively.  T
he resu

lts of
th

e w
in

d
 electric poten

tial assessm
en

t are given
 in S

ection
 7

.0
.

A
p

p
en

d
ices are in

clu
ded

 th
at h

igh
ligh

t the an
alysis results fro

m
 selected

 U
S

A
ID

 w
in

d
 m

o
n

ito
rin

g
sites w

h
ere su

fficien
t data w

ere availab
le, selected

 surface an
d

 u
p

per-air m
eteo

ro
lo

gical statio
n

s,
an

d
 m

ap
s an

d
 m

o
n

th
ly su

m
m

aries o
f satellite ocean

 w
in

d
 data in

 th
e D

o
m

in
ican

 R
epu

b
lic regio

n
.
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2
.0

 G
e
o

g
ra

p
h

y
 a

n
d

 C
lim

a
te

 o
f th

e
 D

o
m

in
ic

a
n

 R
e
p

u
b

lic

2
.1

 G
e

o
g

ra
p

h
y

T
he D

o
m

in
ican

 R
ep

u
b

lic o
ccup

ies the eastern
 tw

o
-th

ird
s o

f th
e islan

d
 o

f H
isp

aniola, lo
cated

 in
th

e G
reater A

ntilles ch
ain

 o
f th

e C
arib

b
ean

 regio
n

 in th
e w

estern
 A

tlan
tic O

cean
.  H

aiti is w
est of

th
e D

o
m

in
ican

 R
ep

u
blic.  P

uerto
 R

ico
 is east of th

e D
o

m
in

ican
 R

ep
u

blic, across th
e M

o
n

a
P

assage.  T
h

e C
aico

s Islan
d

s an
d

 G
ran

d
 T

urk Islan
d

 are no
rth

, in
 the A

tlantic O
cean, an

d
 th

e
C

arib
bean

 S
ea is so

u
th

.  T
h

e 
D

o
m

in
ican

 R
ep

ub
lic h

as a m
ax

im
u

m
 len

gth
 in

 th
e east-w

est
d

irectio
n

 
of 

app
ro

xim
ately 

3
8

0
 

km
 

an
d

 
a 

m
ax

im
u

m
 

w
id

th
 

in 
the 

n
o

rth
-so

u
th

 
directio

n
 

of
ap

p
ro

xim
ately 2

6
5

 km
.  T

h
e lan

d
 area is 4

8
,4

4
2

 km
2 (1

8
,7

0
3

 m
i 2), w

ith
 ap

pro
x

im
ately 1

6
0

0
 km

o
f coastline.  T

he co
astline is irregular an

d
 in

d
ented into

 m
an

y b
ays, cap

es, an
d

 p
o

ints.  T
he

D
o

m
in

ican
 R

ep
u

blic is cen
tered

 ap
pro

x
im

ately at 7
0

 d
egrees w

est lo
n

gitu
d

e an
d

 1
9

 d
egrees n

o
rth

latitu
d

e.

F
igure 2

.1
 is a p

o
litical m

ap
 o

f th
e D

o
m

in
ican

 R
epu

b
lic, sh

o
w

in
g the intern

al p
olitical b

o
u

n
daries

o
f the 2

9
 pro

vin
ces, th

e N
ation

al D
istrict o

f S
an

to D
o

m
in

go
, an

d
 m

ajor cities.  T
he p

o
p

ulation
 o

f
th

e D
o

m
in

ican
 R

ep
u

blic is estim
ated

 to
 b

e 8
 m

illio
n

 (1
9

97
).  T

he cap
ital, largest city, an

d
 chief

seap
ort is S

an
to D

o
m

in
go

.

T
h

e terrain
, sh

o
w

n
 in

 F
igu

re 2
.2

 an
d

 F
igu

re 2
.3

, is varied
, ran

gin
g fro

m
 h

igh
 m

o
u

n
tain

s an
d

ro
cky cliffs to

 valleys an
d

 coastal p
lains.  F

igu
re 2

.3
 in

 p
articular p

o
rtrays th

e d
ram

atic transition
s

fro
m

 
th

e 
valleys 

to
 

ru
gged

 
m

o
u

n
tain

s 
in 

the 
w

estern
 

h
alf 

of 
the 

D
o

m
in

ican
 

R
ep

u
blic.

A
p

p
ro

x
im

ately 8
0

 p
ercent o

f the co
u

ntry is co
vered b

y ru
gged

 m
o

u
n

tain
 ran

ges sep
arated

 b
y

valleys, w
h

ich b
isect the co

un
try in

 a n
orth

w
est to

 so
uth

east directio
n.  T

h
e no

rth
ern

 p
art o

f th
e

D
o

m
in

ican
 R

ep
u

blic featu
res a relatively n

arro
w

 m
o

u
n

tain
 ran

ge, th
e C

ord
illera S

eptentrio
n

al,
sep

arated
 fro

m
 th

e largest m
o

u
n

tain
 ran

ge, th
e C

ord
illera C

en
tral, b

y th
e V

alle d
el C

ib
ao

 to
 th

e
w

est an
d

 the V
ega R

eal to
 th

e east of a divid
e near S

an
tiago

.  T
he C

ordillera C
entral co

n
tains the

C
arib

bean’s high
est p

eak, P
ico

 D
u

arte, risin
g o

ver 3
,1

7
5 m

 (1
0

,4
1

7
 ft) h

igh
.  T

h
e V

alle d
e S

an
Juan

 sep
arates th

e C
ord

illera C
entral fro

m
 th

e S
ierra de N

eiba.  T
h

e V
alle de N

eiba sep
arates th

e
S

ierra de N
eib

a fro
m

 th
e so

uthern
m

o
st m

o
u

n
tain

 chain
, th

e S
ierra d

e B
ao

ruco
, an

d co
ntain

s L
ake

E
n

riq
uillo

, a saltw
ater lake 4

0
 m

 b
elo

w
 sea level, an

d
 th

e lo
w

est po
int in

 the C
arib

b
ean

.  T
he

eastern regio
n

 o
f th

e D
o

m
in

ican
 R

ep
ub

lic is d
o

m
in

ated
 b

y a low
er m

o
u

n
tain

 ran
ge, the C

o
rdillera

O
riental, an

d b
y a b

ro
ad

 co
astal plain

, th
e L

lan
ura C

ostera del C
arib

e.

2
.2

 C
lim

a
te

T
he D

o
m

in
ican

 R
ep

u
b

lic h
as a p

rim
arily tro

p
ical clim

ate, w
ith

 m
ore diu

rnal an
d

 lo
cal variatio

n
s

in
 tem

perature th
an

 seaso
n

al variatio
n

.  T
he average an

nual tem
perature is 2

5
 d

egrees C
elsius

(°C
), ran

gin
g fro

m
 1

8°C
 at altitud

es o
ver 1

,2
0

0
 m

 to
 2

8°C
 at th

e lo
w

est elevatio
n

s.  In
 gen

eral,
A

u
gust is th

e hottest m
o

n
th

, an
d

 Jan
uary an

d
 F

eb
ruary are the cold

est m
o

n
th

s.

S
easo

ns are d
efin

ed
 m

ore b
y rain

fall than
 b

y tem
p

eratu
re.  A

lo
n

g the n
orthern

 co
ast, th

e rainy
season lasts fro

m
 N

o
vem

ber th
ro

u
gh

 Jan
u

ary, b
ut in

 th
e rest of th

e co
u

n
try th

e seaso
n

 ru
n

s fro
m

M
ay th

rou
gh

 N
o

vem
ber.  T

he d
ry seaso

n
 lasts fro

m
 N

o
vem

ber th
ro

u
gh

 A
p

ril in
 m

ost o
f th

e
co

u
n

try.  T
he average ann

u
al rainfall for th

e D
o

m
in

ican
 R

epu
b

lic is 1
50

 cm
.  T

his varies fro
m

regio
n

 to
 regio

n, an
d

 ran
ges fro

m
 3

5
 cm

 in
 th

e V
alle d

e N
eiba to

 2
7

4
 cm

 in
 th

e C
o

rdillera
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O
riental.  G

en
erally, the w

estern
 p

art of th
e co

u
n

try, in
clu

din
g th

e in
terio

r valleys, receives the
least rain

.

T
ro

p
ical 

cyclo
nes 

(tro
p

ical 
depressio

ns, 
tro

pical 
sto

rm
s, 

an
d

 
h

u
rrican

es) 
hit 

th
e 

D
o

m
in

ican
R

ep
u

b
lic an average o

f o
n

ce every tw
o

 years, an
d

 usu
ally h

ave th
e greatest im

p
act alo

n
g the

so
u

thern
 co

ast.  T
he seaso

n
 for cyclo

nes lasts fro
m

 th
e begin

n
in

g o
f Ju

n
e to

 th
e en

d
 of N

o
vem

ber,
w

ith
 A

u
gu

st, S
ep

tem
b

er, an
d

 O
cto

ber as the p
eak m

o
n

th
s.



H
A
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I



H
A
IT
I



H
A
IT
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3
.0

 W
in

d
 R

e
s
o

u
rc

e
 In

fo
rm

a
tio

n

3
.1

 In
tro

d
u

c
tio

n

A
n accurate w

in
d reso

u
rce assessm

en
t is highly d

ep
en

d
ent o

n
 th

e q
u

antity an
d

 q
u

ality o
f th

e
in

p
ut d

ata.  N
R

E
L

 review
s n

u
m

ero
u

s so
urces o

f w
in

d
 speed

 d
ata an

d p
revio

us w
in

d en
ergy

assessm
en

ts as p
art of its o

verall evalu
atio

n
.  W

e used
 several glo

b
al w

in
d d

ata sets that have
recen

tly b
eco

m
e available in

 this assessm
en

t.  T
h

ese d
ata sets inclu

ded
 lan

d
 su

rface o
b

servatio
n

s,
m

arin
e d

ata, an
d

 u
p

per-air d
ata.  M

ultip
le d

ata sets are u
sed

 b
ecause the q

uality o
f data in

 an
y

p
articular d

ata set can
 vary, an

d
 b

ecau
se h

igh-q
u

ality d
ata can b

e q
uite sparse in m

an
y regio

n
s o

f
th

e 
w

orld
. 

 
E

ach
 

data 
set 

plays 
an

 
in

tegral 
ro

le 
in 

the 
o

verall 
assessm

en
t. 

 
T

his 
chap

ter
su

m
m

arizes th
e data sets an

alyzed
 

in
 

th
e 

w
in

d
 resou

rce 
m

ap
p

in
g 

effort 
for 

the 
D

o
m

in
ican

R
ep

u
b

lic.

3
.2

 S
u

rfa
c

e
 D

a
ta

H
igh

-q
u

ality surface w
in

d
 d

ata fro
m

 w
ell-ex

p
o

sed
 lo

catio
n

s can
 p

ro
vid

e th
e b

est in
d

icatio
n

 o
f th

e
m

agnitu
d

e an
d

 distrib
u

tio
n

 of the w
ind reso

urce in
 th

e analysis regio
n

.  T
he follo

w
in

g sectio
ns

p
resen

t a su
m

m
ary o

f th
e su

rface d
ata sets u

sed
 in the assessm

en
t.

3
.2

.1
 U

S
A

ID

U
S

A
ID

 h
as b

een
 con

d
u

ctin
g a w

ind m
easu

rem
en

t pro
gram

 in
 th

e D
o

m
in

ican
 R

ep
u

b
lic since

O
cto

b
er 1

9
9

6.  T
he lo

catio
n

s o
f th

e U
S

A
ID

 w
in

d
 m

easu
rem

en
t sites can

 be seen
 in F

igure 3
.1

.

D
ata lo

ggers are u
su

ally m
o

u
n

ted
 o

n
 a 3

0
-m

 m
eteo

ro
lo

gical to
w

er, b
ut in

 so
m

e cases are m
o

u
n

ted
o

n
 

ex
istin

g 
to

w
ers 

(e.g., 
an

ten
n

a 
to

w
ers). 

 
T

h
e 

stand
ard

 
co

nfigu
ratio

n
 

co
nsists 

o
f 

tw
o

an
em

o
m

eters an
d

 a w
in

d
 van

e at 3
0 m

, in
 ad

d
itio

n
 to an

oth
er anem

o
m

eter at 2
0

 m
. H

ow
ever, n

o
t

all statio
n

s co
nfo

rm
 to

 this co
n

figu
ratio

n.

3
.2

.2
 O

N
M

H
istorical w

in
d

 sp
eed

 d
ata for 16 statio

ns, co
nsistin

g o
f m

ean
 m

o
n

th
ly w

in
d

 sp
eed

s fo
r each year

o
f reco

rd
, w

ere p
ro

vid
ed

 b
y O

N
M

.  M
eteorolo

gical statio
n

 lo
catio

n
s are sh

o
w

n
 in

 F
igure 3

.2
.

3
.2

.3
 IN

D
R

H
I

IN
D

R
H

I co
llects clim

ato
lo

gical data at a n
etw

o
rk o

f statio
n

s coverin
g m

ost o
f th

e D
o

m
in

ican
R

ep
u

b
lic.  T

he IN
D

R
H

I station
s record

 rainfall, evap
o

ratio
n

, tem
perature, an

d
 solar rad

iatio
n

 as
w

ell as w
ind sp

eed
 an

d
 d

irectio
n

.  T
he typ

ical an
em

o
m

eter h
eigh

t is 3 m
, alth

o
u

gh
 so

m
e statio

n
s

ap
p

aren
tly h

ave an
em

o
m

eters at 1
 m

 o
r 1

0
 m

.  T
he lo

catio
n

s of th
ese statio

ns are sh
o

w
n in

 F
igure

3
.3.

F
o

r this p
roject, N

R
E

L
 o

btain
ed

 data fro
m

 6
3

 statio
ns to p

rocess the w
in

d d
ata.  T

he p
erio

ds of
record

 of these d
ata files ran

ge fro
m

 2
 to

 2
0

 years.  M
o

st files start b
etw

een
 1

9
6

7
 and

 1
9

86
, an

d
en

d
 b

etw
een

 1
9

7
7

 an
d

 1
9

8
8.
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3
.2

.4
 D

A
T

S
A

V
2

T
his glo

b
al clim

atic d
atabase, o

b
tained

 fro
m

 th
e U

.S
. N

atio
nal C

lim
atic D

ata C
enter (N

C
D

C
),

co
n

tain
s 

the 
h

o
urly 

su
rface 

w
eath

er 
o

b
servatio

n
s 

fro
m

 
first-o

rd
er 

m
eteo

ro
lo

gical 
statio

n
s

th
ro

u
gh

o
ut the w

o
rld

 th
at tran

sm
it data 

via 
the 

G
lob

al 
T

eleco
m

m
u

n
icatio

ns 
S

ystem
 

(G
T

S
).

N
R

E
L

 cu
rren

tly h
as 2

4
 years of D

A
T

S
A

V
2

 data in
 its arch

ive, span
nin

g th
e perio

d
 1

97
3

 to 1
9

9
6

.
M

eteo
rolo

gical 
param

eters 
such

 
as 

w
in

d 
sp

eed
, 

w
ind 

d
irectio

n
, 

tem
p

eratu
re, 

p
ressu

re, 
and

altim
eter 

settin
g 

are 
extracted

 
fro

m
 

th
e 

ho
u

rly 
o

b
servatio

ns 
an

d
 

u
sed

 
to

 
create 

statistical
su

m
m

aries of w
in

d
 ch

aracteristics. M
o

st o
f the statio

ns in
 th

e D
o

m
in

ican
 R

ep
u

b
lic typically

transm
itted

 o
b

servatio
n

s every 
3

 
h

o
u

rs d
u

rin
g o

p
eratio

n
 h

ou
rs, ex

cep
t th

at th
e in

ternatio
n

al
airpo

rts at S
anto

 D
o

m
in

go
 an

d
 P

u
erto

 P
lata often

 transm
itted o

b
servatio

n
s every h

o
u

r.  M
an

y
station

s did
 n

ot transm
it d

u
rin

g late-n
igh

t h
o

u
rs.  A

t m
an

y statio
n

s, th
e tran

sm
issio

n frequ
en

cy
ch

an
ged

 o
ver th

e years an
d

 w
as gen

erally b
etter in

 th
e 1

97
0

s an
d

 1
9

80
s th

an
 in

 th
e 1

99
0

s.  A
u

n
iq

u
e six

-d
igit n

u
m

b
er b

ased
 o

n
 the W

orld
 M

eteo
rolo

gical O
rgan

izatio
n

 (W
M

O
) num

berin
g

system
 id

en
tifies each statio

n
 in

 the D
A

T
S

A
V

2
 d

ata set.

T
h

ere are eigh
t statio

n
s w

ith
 d

ata that w
ere used

 in
 th

e analysis.  T
heir locatio

ns an
d n

u
m

b
er o

f
o

b
servatio

ns are sho
w

n
 in

 F
igu

re 3
.4.

3
.2

.5
 M

a
rin

e
 C

lim
a

tic
 A

tla
s
 o

f th
e

 W
o

rld

T
his is o

ne o
f tw

o
 glo

b
al m

arin
e w

in
d

 data sets used
 b

y N
R

E
L

 to
 pro

vid
e estim

ates o
f the w

ind
reso

urce for o
ffshore areas as w

ell as coastal an
d

 in
lan

d
 sites th

at are w
ell ex

p
o

sed
 to the o

cean
w

in
d

s.  T
his data set, com

piled
 fro

m
 h

isto
rical ship

 o
bservatio

ns, p
resents su

m
m

arized
 w

in
d

statistics fo
r a 1

-d
egree-latitud

e b
y 1

-d
egree-lo

n
gitu

d
e grid

.  M
easurem

en
ts are co

n
centrated

alo
n

g th
e m

ajor ship
pin

g ro
u

tes.  Inclu
d

ed
 are su

m
m

aries o
f th

e m
o

n
thly m

ean
s an

d
 stan

d
ard

d
eviatio

n
s of w

ind
 speed

, p
ressu

re, tem
p

erature, an
d

 w
ind

 d
irectio

n
 frequ

en
cy an

d
 sp

eed
.

3
.2

.6
 S

a
te

llite
 O

ce
a

n
 W

in
d
 M

e
a
su

re
m

e
n
ts

 (S
S

M
I)

T
he S

S
M

I, w
hich

 is p
art of the D

efen
se M

eteo
rolo

gical S
atellite P

ro
gram

, p
ro

vid
es 1

0
-m

 o
cean

w
in

d
 speed

 m
easu

rem
en

ts.  T
his data set p

ro
vides m

uch
 m

ore u
n

ifo
rm

 an
d

 d
etailed

 co
verage o

f
o

ceanic w
in

d
 speeds than

 the M
arin

e C
lim

atic A
tla

s of the W
orld.  C

om
parisons of satellite-

d
erived

 w
in

d
s w

ith
 sh

ip o
b

servatio
n

s alo
n

g m
ajor ship

pin
g ro

utes in
dicate co

n
sistent resu

lts.
N

R
E

L
 cu

rren
tly h

as nin
e years o

f S
S

M
I d

ata co
verin

g th
e p

erio
d

 19
8

8
 to 1

9
9

4
.

3
.3

 U
p

p
e

r-A
ir D

a
ta

U
p

p
er-air d

ata can
 pro

vid
e an estim

ate of th
e w

in
d

 reso
urce at lo

w
 levels in

 the atm
osp

h
ere an

d
co

n
trib

ute to
 th

e un
d

erstan
din

g o
f the vertical distrib

u
tio

n
 o

f th
e w

in
d

 reso
urce.  T

his is u
seful in

estim
atin

g th
e w

in
d

s on
 elevated

 terrain
 features an

d
 fo

r estim
atin

g th
e w

in
d

 resou
rce at ex

p
osed

lo
catio

n
s in

 areas w
ith

o
ut reliab

le surface w
in

d
 o

bservatio
ns.  T

h
e follo

w
in

g tw
o

 u
p

p
er-air d

ata
sets w

ere em
p

lo
yed

 in
 the assessm

en
t.

3
.3

.1
 A

u
to

m
a

te
d

 D
a
ta

 P
ro

c
e

s
s
in

g
 R

e
p
o

rts
 (A

D
P

)

T
his data set co

ntain
s up

p
er-air o

b
servatio

n
s fro

m
 raw

inso
n

d
e in

stru
m

en
ts an

d p
ilo

t b
allo

ons for
ap

p
ro

xim
ately 

1
,8

0
0

 
statio

n
s 

w
orld

w
id

e. 
 

O
b

servatio
n 

tim
es 

in
clu

d
e 

00
, 

0
6

, 
12

, 
an

d
 

1
8
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G
reen

w
ich

 M
ean

 T
im

e (G
M

T
).  W

in
d

 inform
atio

n
 is available fro

m
 th

e su
rface, fro

m
 m

an
d

ato
ry

p
ressu

re levels (1
,0

0
0

 m
b

, 8
5

0
 m

b
, 7

0
0

 m
b

, an
d

 5
0

0
 m

b
), fro

m
 sign

ifican
t pressu

re levels (as
d

eterm
in

ed
 b

y th
e vertical profiles o

f tem
p

eratu
re an

d
 m

oistu
re), an

d
 fro

m
 sp

ecified
 geo

p
o

ten
tial

h
eigh

ts ab
o

ve th
e surface.  T

he significant p
ressu

re levels an
d

 geo
p

otential h
eigh

ts are d
ifferen

t
fo

r each
 u

p
p

er-air o
b

servation
.  T

he d
ata set ho

u
sed at N

R
E

L
 h

as ap
p

rox
im

ately 2
5

 years o
f

o
b

servatio
ns, b

egin
nin

g in
 1

9
73

.

F
ive station

s w
ere used

 in
 the analysis.  T

heir lo
catio

n
s an

d
 num

ber o
f o

bservatio
ns are sho

w
n

 in
F

igu
re 3

.5
.

3
.3

.2
 G

lo
b

a
l G

rid
d
e

d
 U

p
p

e
r-A

ir S
ta

tis
tic

s

T
his 

data set 
co

ntain
s 

m
o

n
thly 

m
ean

s 
an

d
 

stan
d

ard
 

d
eviatio

n
s 

of 
clim

atic 
elem

en
ts 

for 
15

atm
o

sp
h

eric levels on a 2
.5

-d
egree glo

b
al grid

.  W
e obtain

ed the d
ata, w

hich
 co

vers th
e perio

d
1

9
8

0
 to 1

9
9

1
, fro

m
 th

e N
C

D
C

.  T
his d

ata set is u
sed to

 su
p

plem
en

t the A
D

P
 info

rm
atio

n
 in

 areas
w

h
ere u

pp
er-air data are scarce.

3
.4

 D
a

ta
 S

c
re

e
n

in
g

T
h

e reliab
ility 

o
f 

the m
eteo

ro
lo

gical in
p

ut d
ata is th

e m
ost im

p
o

rtant 
facto

r in
 

creatin
g 

an
accurate w

in
d reso

u
rce m

ap
.  A

 recent N
R

E
L

 p
ap

er (S
ch

w
artz an

d
 E

llio
tt 1

9
97

) describes th
e

in
tegratio

n
, analysis, an

d evalu
atio

n
 o

f d
ifferent m

eteoro
lo

gical data sets fo
r u

se in
 w

in
d

 reso
urce

assessm
en

t.  K
n

o
w

n
 pro

blem
s asso

ciated
 w

ith
 o

b
servatio

n
s taken

 at m
an

y m
eteo

ro
lo

gical statio
n

s
aro

u
n

d the w
o

rld
 in

clu
d

e a lack o
f info

rm
atio

n
 o

n
 an

em
o

m
eter h

eigh
t, ex

p
o

su
re, h

ard
w

are,
m

ain
ten

an
ce histo

ry, an
d

 o
bservatio

nal pro
ced

ures.  In
 ad

d
itio

n
, m

an
y areas of the w

o
rld

 w
ith

 th
e

p
o

tential to
 have go

o
d

 o
r ex

cellent w
in

d reso
u

rce sites have very little o
r no

 m
eteo

rolo
gical

station
s to p

ro
vid

e guid
ance o

n
 assessin

g th
e w

in
d

 m
agnitu

d
e an

d
 characteristics.

A
n

 an
alysis o

f th
e 

m
eteo

rolo
gical 

d
ata is 

perfo
rm

ed
 

u
sin

g 
tech

niq
ues 

d
evelo

p
ed

 
b

y 
N

R
E

L
sp

ecifically for w
in

d
 reso

u
rce an

alysis.  W
e u

sed
 a co

m
p

reh
en

sive d
ata-p

ro
cessin

g p
ackage to

co
n

vert th
e su

rface an
d

 u
p

p
er-air d

ata to
 statistical su

m
m

aries o
f th

e w
in

d
 ch

aracteristics.  T
h

e
su

m
m

aries, presen
ted

 as a series of grap
hs an

d
 tables in

 th
e ap

p
en

d
ices, w

ere u
sed

 to
 highligh

t
th

e regio
n

al w
in

d ch
aracteristics.  T

h
e D

A
T

S
A

V
2 su

m
m

aries in
clu

de the interan
nu

al variability
o

f the w
in

d sp
eed

 and
 w

in
d

 p
o

w
er, th

e average w
in

d
 sp

eed
 an

d
 p

o
w

er o
n

 a m
o

n
th

ly b
asis, the

d
iu

rnal d
istrib

utio
n

 o
f th

e w
in

d
 reso

u
rce, and

 the m
ean

 w
in

d
 speed

 an
d

 freq
u

ency b
y d

irectio
n

secto
r.  T

h
e w

ind
 p

o
w

er d
ensity is also

 co
m

p
u

ted
 an

d an
alyzed

 b
ecau

se it pro
vid

es a tru
er

in
d

icatio
n

 o
f th

e w
in

d
 reso

urce p
o

ten
tial than

 w
in

d
 speed

. 
 W

e 
gen

erated
 

sim
ilar 

typ
es 

of
su

m
m

aries fo
r th

e up
p

er-air data at sp
ecific geo

p
o

ten
tial h

eigh
ts or p

ressure levels of in
terest.

W
e also

 gen
erated

 m
o

n
th

ly an
d

 an
n

u
al average vertical p

rofiles o
f w

in
d

 speed
 b

y geo
p

o
tential

h
eigh

t or p
ressure level fro

m
 th

e u
pp

er-air data.

S
ite-sp

ecific pro
d

u
cts are screened

 for co
n

sisten
cy an

d
 reaso

n
ableness.  F

o
r ex

am
p

le, w
e evalu

ate
in

terann
u

al w
in

d
 sp

eed
s to

 identify o
b

vio
u

s tren
ds in

 th
e d

ata, or p
eriods of q

u
estio

n
able d

ata.
O

n
ly rep

resentative d
ata perio

d
s are selected

 fro
m

 th
e en

tire reco
rd

 for th
e assessm

en
t.  W

e also
cro

ss-referen
ce th

e su
m

m
arized

 p
ro

du
cts against each

 o
ther to

 select sites th
at app

aren
tly h

ave
th

e best ex
p

osu
re an

d
 to

 develo
p

 an u
n

d
erstan

din
g o

f th
e w

in
d

 characteristics o
f th

e study regio
n

.
T

his is im
p

o
rtant b

ecau
se o

f th
e variable qu

ality o
f the d

ata and
, in m

o
st cases, th

e lack o
f

d
o

cu
m

en
tatio

n
 

of 
th

e 
an

em
o

m
eter 

heigh
t 

an
d

 
ex

po
sure. 

 
F

or 
assessm

en
t 

p
u

rpo
ses, 

N
R

E
L

assu
m

es an
 anem

o
m

eter 
heigh

t 
of 

1
0

 m
 (th

e W
M

O
 stan

d
ard

 h
eigh

t) unless sp
ecific heigh

t
in

form
atio

n
 

is 
pro

vid
ed

. 
 

W
hen

 
there 

is 
a 

con
flict 

in
 

th
e 

in
form

atio
n

 
as 

to
 

certain
 

w
in

d
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ch
aracteristics in the an

alysis regio
n

, th
e p

rep
o

n
d

erance of m
eteo

rolo
gical evid

ence fro
m

 th
e

regio
n

 serves as the b
asis o

f th
e in

p
ut.  T

he goal o
f the d

ata analysis an
d

 screenin
g p

ro
cess is to

d
evelo

p
 a co

n
cep

tual m
o

d
el of th

e p
h

ysical m
ech

an
ism

s, b
o

th
 regio

n
al an

d
 lo

cal in
 scale, that

in
flu

ence th
e w

in
d

 flo
w

.

3
.5

 W
e

ib
u

ll D
is

trib
u

tio
n

 F
u

n
c

tio
n

T
he W

eib
ull D

istrib
u

tio
n

 F
un

ctio
n

 is a gen
erally accepted

 m
eth

o
d

olo
gy u

sed
 to

 estim
ate th

e w
in

d
sp

eed
 freq

u
ency d

istrib
u

tio
n

. T
h

e W
eibu

ll F
u

n
ctio

n
 is d

efined
 as follo

w
s:

w
h

ere f(V
) is the W

eib
ull p

ro
bab

ility d
en

sity fu
nctio

n
 w

h
ere th

e p
ro

bab
ility o

f enco
u

nterin
g a

w
in

d
 speed

 of V
 m

/s is f(V
); c, ex

pressed
 in

 m
/s, is the W

eibu
ll scale factor, w

h
ich

 is typ
ically

related
 to

 th
e average w

in
d

 sp
eed

 thro
u

gh
 the shap

e facto
r; and

 k is th
e W

eib
u

ll shap
e factor,

w
h

ich
 describes th

e 
distrib

utio
n

 o
f th

e w
in

d
 speeds. 

 
D

etailed
 ex

plan
atio

n
s 

of 
th

e 
W

eibu
ll

D
istributio

n
 F

u
nctio

n
 an

d
 its ap

p
licatio

n
 are available in

 m
an

y tex
ts, su

ch as th
at b

y R
o

h
atgi an

d
N

elso
n

 (1
9

9
4).

3
.6

 W
in

d
 P

o
w

e
r D

e
n

s
ity

T
h

e w
in

d
 reso

u
rce at a site can

 b
e d

escrib
ed

 b
y the m

ean
 w

in
d

 sp
eed

, b
u

t th
e w

in
d

 po
w

er den
sity

(W
P

D
) pro

vid
es a truer in

d
icatio

n o
f a site’s w

in
d

 energy p
o

tential.  T
he p

o
w

er d
ensity is

p
ro

p
ortio

n
al to

 the su
m

 o
f the cu

be o
f the instan

tan
eo

us o
r sh

ort-term
 average w

in
d

 sp
eed

 and
 the

air d
en

sity.  T
he w

in
d

 p
o

w
er den

sity, in
 units of W

/m
2, is co

m
p

u
ted

 b
y th

e follo
w

in
g eq

u
atio

n:

)
(

2
3i

n

1
i

W
/m

2
n 1

v⋅
=

�=

ρ
W

P
D

w
here

n
 =

  the n
u

m
b

er o
f reco

rds in the averagin
g interval

ρ
 =

  th
e air d

ensity (kg/m
3) at a p

articular o
b

servatio
n

 tim
e

v
i 3 =

 th
e cu

b
e o

f th
e w

in
d

 speed
 (m

/s) at the sam
e o

b
servatio

n
 tim

e.

T
his eq

u
atio

n sh
o

uld
 o

nly b
e u

sed
 for in

stantan
eou

s (n
 =

 1) or m
u

ltiple average w
in

d
 sp

eed
valu

es (n>
1

) an
d

 not fo
r a sin

gle lo
n

g
-term

 average, su
ch

 as a yearly valu
e.

T
he air d

en
sity term

 is d
ep

endent o
n

 tem
p

erature an
d

 p
ressu

re an
d

 can
 vary b

y 1
0

%
 to 1

5%
seasonally.  If th

e site pressu
re is kn

o
w

n
, th

e h
o

u
rly air-d

en
sity valu

es, w
ith

 respect to air
tem

p
erature, can

 be calculated
 u

sing th
e follo

w
in

g eq
u

atio
n

:

)
(k

g
/m

T
R

P
3

⋅
=

ρ

w
here

P
 =

 th
e air pressu

re (P
a o

r N
/m

2)
R

 =
 th

e sp
ecific gas co

n
stant for air (2

8
7 J/kg⋅K

)
T

 =
 th

e air tem
perature in

 d
egrees K

elvin
 (°C

 +
 2

7
3).

(
)(

)
(

)
k

k
c

V
c

V
c

k
V

f
/

ex
p

/
/

)
(

1
−

=
−
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If site p
ressu

re is n
o

t available, air d
en

sity can
 be estim

ated
 as a fu

nctio
n

 of site elevatio
n

 (z) an
d

tem
p

erature (T
) as fo

llo
w

s:

ρ
ε

=
⋅

�� �
�� �

−
⋅⋅

�� �
�� �

PR
T

(k
g

/
m

)
0

g
z

R
T

3

w
here

P
0  =

 th
e stan

d
ard

 sea level atm
osp

h
eric pressu

re (1
01

,3
2

5
 P

a), or the actual sea-
       level adju

sted
 pressu

re read
ing fro

m
 a lo

cal airp
o

rt
g =

 th
e gravitation

al co
n

stant (9
.8

 m
/s

2)
z =

 th
e site elevation

 ab
o

ve sea level (m
).

S
u

b
stitutin

g in
 the n

u
m

erical values fo
r P

0 , R
, an

d
 g, th

e resu
ltin

g eq
u

atio
n

 is:

)
(k

g
/m

T

3
5
3
.0

5
3

�� �
�� �

−

�� �
�� �

=
T z

034
.

0

ε
ρ

T
his air-d

en
sity eq

u
atio

n can
 b

e sub
stitu

ted
 into

 th
e W

P
D

 eq
uatio

n
 fo

r th
e d

eterm
in

atio
n

 o
f each

in
stantan

eou
s or m

ultiple average valu
e.

3
.7

 W
in

d
 S

h
e

a
r a

n
d

 th
e

 P
o

w
e

r L
a
w

W
in

d
 sh

ear is th
e ch

an
ge in

 h
o

rizo
n

tal w
in

d sp
eed

 w
ith

 h
eigh

t.  T
he m

agn
itu

d
e o

f th
e w

in
d

 sh
ear

is site-sp
ecific an

d
 d

epen
d

ent on
 w

in
d

 d
irection

, w
in

d
 sp

eed
, an

d atm
o

sp
h

eric stab
ility.  B

y
d

eterm
in

in
g th

e w
in

d
 shear, o

n
e can

 ex
trap

olate ex
istin

g w
in

d
 sp

eed
 or w

in
d

 p
o

w
er d

en
sity d

ata
to

 
o

th
er 

h
eigh

ts. 
 

T
he 

follo
w

in
g 

fo
rm

 
o

f 
the 

p
o

w
er 

law
 

eq
u

atio
n

 
is 

u
sed

 
to 

m
ake 

th
ese

adju
stm

en
ts:

U
 =

 U
0 (z/z

0 ) ααα α 
          [W

ind
 S

p
eed

]

P
 =

 P
0 (z/z

0 )
3ααα α

[W
in

d
 P

o
w

er D
en

sity]
w

here

U
 =

 th
e u

n
kn

o
w

n
 w

in
d

 speed
 at heigh

t z ab
o

ve gro
u

n
d

U
0  =

 th
e kn

o
w

n
 speed

 at a referen
ce h

eigh
t z

0

P
 =

 th
e u

n
kn

o
w

n
 w

in
d

 p
o

w
er den

sity at heigh
t z ab

o
ve gro

u
n

d
P

0  =
 th

e kn
o

w
n

 w
ind p

o
w

er d
ensity at a referen

ce h
eigh

t z
0

α
 =

 th
e p

o
w

er law
 ex

p
o

nen
t.

A
n

 ex
p

o
n

ent of 1
/7

 (or 0
.14

3
), w

hich
 is represen

tative o
f w

ell-ex
p

o
sed

 areas w
ith

 lo
w

 surface
ro

u
gh

n
ess, is o

ften
 used

 to
 extrap

olate d
ata to

 higher h
eights.
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4
.0

 W
in

d
 R

e
s
o

u
rc

e
 M

a
p

p
in

g
 S

y
s
te

m
 a

n
d

 M
e
th

o
d

o
lo

g
y

4
.1

 In
tro

d
u

c
tio

n

N
R

E
L

 h
as b

een d
evelo

pin
g its G

IS
-b

ased
 w

in
d

 reso
urce m

ap
p

in
g tech

niq
u

e since 1
99

6
. T

his
tech

niq
ue rep

laces the m
an

u
al analysis tech

niq
u

es em
p

lo
yed

 in
 previo

u
s m

ap
p

in
g efforts, su

ch as
th

e W
in

d
 E

n
erg

y R
eso

u
rce A

tlas o
f th

e U
nited

 Sta
tes (E

lliott et al. 1
9

8
7) and the W

in
d E

nerg
y

R
esource A

ssessm
ent of the C

aribbean and C
entral A

m
erica (E

lliott et al. 1987). N
R

E
L

d
evelo

p
ed

 th
e system

 w
ith

 th
e fo

llo
w

in
g tw

o
 prim

ary go
als:

1
) 

T
o pro

d
uce a m

ore co
n

sistent an
d

 detailed
 an

alysis of the w
in

d reso
u

rce, particu
larly in

 areas
o

f co
m

plex
 terrain

2) 
T

o gen
erate u

ser-frien
d

ly, h
igh-q

u
ality m

ap
 p

ro
d

u
cts.

4
.2

 D
e
s

c
rip

tio
n

 o
f M

a
p

p
in

g
 S

y
s

te
m

T
he m

ap
p

in
g p

ro
cedu

re u
ses a G

IS
 ad

van
ced

 co
m

p
u

terized m
ap

p
in

g system
.  T

he m
ain

 G
IS

so
ftw

are is A
rcIn

fo
�
, a p

o
w

erful an
d co

m
plex

 p
ackage featu

rin
g a large n

u
m

b
er o

f ro
u

tin
es for

scien
tific analysis.  N

o
n

e o
f th

e A
rcIn

fo
�

 an
alysis ro

u
tin

es is sp
ecifically d

esigned
 for w

in
d

reso
urce assessm

en
t w

o
rk, so

 N
R

E
L

’s m
ap

p
in

g tech
n

iq
u

e req
uires extensive pro

gram
m

in
g in

A
rcIn

fo
�

 to
 create co

m
bin

ation
s of scientific ro

u
tin

es that m
im

ic d
irect w

in
d

-reso
u

rce assessm
en

t
m

eth
o

d
s.  T

he m
ap

p
in

g system
 is d

ivided
 into

 three m
ain

 co
m

p
o

n
ents: in

put data, w
in

d
 p

o
w

er
calcu

latio
n

s, 
an

d
 

th
e 

o
utp

ut 
sectio

n
 

th
at 

pro
d

u
ces 

th
e 

final 
w

in
d

 
reso

urce 
m

ap
. 

 
T

hese
co

m
p

o
n

en
ts are describ

ed
 b

elo
w

.

4
.2

.1
 In

p
u

t D
a

ta

T
h

e tw
o

 prim
ary m

o
d

el in
p

uts are digital terrain
 d

ata an
d

 form
atted

 m
eteo

rolo
gical d

ata.  T
h

e
elevatio

n
 in

form
atio

n
 co

n
sists of D

igital E
levatio

n
 M

o
d

el (D
E

M
) terrain

 d
ata th

at are used
 to

d
ivid

e the analysis regio
n

 into
 in

divid
u

al grid
 cells, each

 havin
g its o

w
n

 u
n

ique elevatio
n

 value.
T

h
e U

n
ited

 S
tates G

eo
lo

gical S
urvey an

d
 th

e E
arth

 R
esou

rce O
bservin

g S
atellite D

ata C
enter

recen
tly p

ro
d

u
ced

 u
p

dated
 D

E
M

s for m
o

st o
f th

e w
orld

 fro
m

 p
revio

u
sly classified

 D
ep

artm
en

t o
f

D
efen

se d
ata an

d
 oth

er so
urces.  T

h
e n

ew
 d

ata sets h
ave a resolution

 o
f 1

 k
m

2 an
d

 are availab
le

fo
r large p

arts of the w
o

rld
.  T

his represen
ts a sign

ificant im
p

ro
vem

en
t in

 elevatio
n

 data u
sed b

y
th

e m
ap

p
in

g system
.  

It 
p

revio
u

sly 
relied

 o
n

 
1:1

,0
0

0
,0

0
0

 
scale 

m
ap

s 
an

d
 

3
05

-m
 

(1
,0

0
0

-ft)
elevatio

n
 co

n
tou

rs.  M
ost o

f th
e fin

al w
in

d
 reso

urce m
ap

s are grid
d

ed
 to

 1
 km

2.

T
he fin

al m
eteo

rolo
gical in

p
u

ts to the m
ap

p
in

g system
, fo

llo
w

in
g th

e data-screen
in

g p
ro

cess, are
vertical w

in
d

 pro
file(s), w

ind
 p

o
w

er rose(s) (th
e p

ercen
tage o

f total p
otential po

w
er fro

m
 th

e
w

in
d

 b
y d

irectio
n

 sector), and
 the o

pen
-ocean

 w
in

d
 pow

er den
sity, w

here ap
pro

priate.  T
he data

are bro
u

gh
t in

 as A
R

C
/IN

F
O

-co
m

p
atible files an

d
 u

sed
 in the p

o
w

er calculation
 algorithm

s.  T
he

vertical profiles are b
ro

ken
 d

o
w

n
 into

 1
0

0
-m

 in
tervals cen

tered every 1
0

0
 m

 ab
o

ve sea level (asl),
ex

cept for th
e lo

w
est layer, w

hich
 is at 5

0
 m

 asl.  T
he w

ind p
o

w
er rose is u

sed
 to d

eterm
in

e th
e

d
egree o

f ex
p

osu
re o

f a p
articular grid

 cell to
 the p

o
w

er-p
ro

d
u

cin
g w

in
d

s.  T
h

e op
en

-o
cean

 w
in

d
p

o
w

er d
en

sity is derived
 fro

m
 th

e S
S

M
I an

d
 sh

ip
 w

in
d

 sp
eed

 o
b

servatio
n

s, co
n

verted
 to

 w
in

d
p

o
w

er d
en

sity, an
d

 ex
trap

olated
 to

 3
0

 m
 fo

r use b
y the m

o
d

el.
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4
.2

.2
 W

in
d

 P
o

w
e

r C
a

lcu
la

tio
n

s

W
e presented

 the w
in

d p
o

w
er calculatio

n
 m

eth
o

do
lo

gy in
 S

ection
 3

.6
.  T

he facto
rs that either

d
ecrease 

o
r 

in
crease 

th
e 

base 
w

in
d

 
p

o
w

er 
value 

for 
a 

particu
lar 

grid 
cell 

are 
terrain

co
n

sideratio
n

s, relative an
d

 ab
solute elevatio

n
, asp

ect (the slo
p

e o
f th

e terrain
 relative to

 th
e

p
revailin

g w
in

d
 directio

n), distan
ce fro

m
 o

cean
 or lake sh

o
relin

es, an
d

 in
flu

en
ce of sm

all-scale
w

in
d

 flo
w

 p
atterns.  T

he factors th
at h

ave the greatest influ
en

ce o
n

 th
e adju

stm
en

t of the b
ase

w
in

d
 p

o
w

er for a 
particu

lar 
grid

 cell are the to
po

grap
h

y 
o

f 
th

e 
area in

 th
e 

vicinity 
an

d
 

a
co

m
bin

atio
n

 o
f the ab

solute an
d

 relative elevatio
n

.  T
h

e w
ind p

o
w

er calculation
 m

o
d

u
les use the

w
in

d
 p

o
w

er rose an
d

 vertical w
in

d
 p

ro
file o

f a regio
n

 to
 accou

n
t fo

r th
e effects o

f sho
rt-ran

ge
(less th

an
 10 km

), m
ed

iu
m

-ran
ge (1

0
-5

0
 k

m
), an

d
 lo

n
g

-ran
ge (greater than

 5
0

 km
) b

lo
ckin

g o
f

th
e am

b
ient w

ind flo
w

 b
y th

e terrain
; the slo

p
e an

d
 asp

ect of the terrain
 surro

un
d

in
g a particu

lar
grid

 cell; an
d

 th
e relative elevatio

n
 o

f a grid
 cell co

m
p

ared
 to its su

rro
u

n
din

gs.

T
h

e w
in

d
 po

w
er calcu

latio
n

s are p
erform

ed
 in

 three m
o

d
u

les, dep
en

din
g u

p
o

n
 th

e ex
isten

ce or
p

ro
x

im
ity o

f oceans or large lakes to
 the m

ap
p

in
g regio

n
.  T

h
ese inclu

de “lan
d

,” “o
cean

,” an
d

“lake” m
o

d
u

les.  T
he lan

d
 m

o
d

u
le is ru

n
 fo

r the entire area o
n

ly if there is n
o

 o
cean

 present in
 th

e
m

ap
p

in
g regio

n
.  L

ikew
ise, th

e o
cean

 m
o

d
u

le is ru
n

 for th
e entire area in instan

ces w
h

ere there is
an

 o
cean

 sho
relin

e presen
t in

 th
e m

ap
p

in
g regio

n
.  T

h
e lake m

o
d

u
le is ru

n
 o

n
ly if there are lakes,

estuaries, o
r fjord

s w
ith

 an
 area o

f 50 k
m

2 o
r greater.  T

his m
o

d
u

le o
nly calcu

lates the w
in

d
p

o
w

er for th
e area w

ith
in 5

 km
 o

f an
y n

o
n

-ocean
 b

o
d

y o
f w

ater in
 th

e m
ap

p
ed

 regio
n

.  If m
ore

th
an

 one m
o

d
u

le is ru
n

 for a p
articu

lar regio
n

, th
e results are co

m
bin

ed
 to p

rod
u

ce the fin
al w

in
d

m
ap

.  E
ach

 o
f th

e th
ree m

o
d

u
les co

ntain
s identical ro

utines th
at u

se a gen
eral to

p
o

grap
h

ical
d

escription
 

to 
adju

st 
the 

b
ase 

w
ind 

p
o

w
er 

d
ensity. 

 
T

he 
to

pograp
h

ical 
d

escrip
tio

n
 

can
 

be
classified

 
as 

eith
er co

m
p

lex
 terrain

 (h
ills and

 rid
ges), co

m
p

lex
 

terrain 
w

ith
 

large 
flat areas

p
resen

t, o
r areas that are d

esignated
 as flat.  T

he adjustm
en

t to the b
ase w

in
d

 p
o

w
er d

ensity
d

ep
en

ds o
n

 w
hich

 terrain
 ro

u
tin

e is activated
 d

u
rin

g th
e m

ap
p

in
g ru

n.

4
.2

.3
 M

a
p
p

in
g
 P

ro
d
u

c
ts

T
he p

rim
ary o

u
tp

u
t of the m

ap
p

in
g system

 is a color-co
d

ed
 w

in
d

 p
o

w
er m

ap
 in

 u
nits of W

/m
2

an
d

 the eq
uivalent m

ean
 w

in
d

 sp
eed

 for each
 in

d
ivid

ual grid
 cell.  T

he w
in

d
 p

o
w

er classificatio
n

sch
em

e fo
r th

e D
o

m
in

ican
 R

ep
u

b
lic m

ap
s is p

resen
ted

 in
 T

ab
le 4

-1
. W

e u
sed

 the o
n

e-seven
th

-
p

o
w

er law
 (see S

ectio
n

 3.7
) to

 adjust th
e po

w
er den

sities to
 a h

eigh
t o

f 30
 m

 ab
o

ve gro
u

n
d

, u
sed

as the reference h
eigh

t in th
e classificatio

n
.  W

e ch
o

se 3
0

 m
 as a co

m
pro

m
ise h

u
b

 h
eigh

t betw
een

large utility
-scale w

in
d

 tu
rb

in
es (w

hich
 m

ay ran
ge b

etw
een

 3
0

 and
 6

0
 m

) an
d

 sm
all w

in
d

 tu
rb

ines
(w

h
ich m

ay ran
ge b

etw
een

 1
5

 an
d

 3
0

 m
) for rural p

o
w

er app
lication

s.

W
in

d
 

p
o

w
er 

is 
calcu

lated
 

o
nly 

fo
r 

th
o

se 
grid

 
cells 

th
at 

m
eet 

certain
 

ex
p

osu
re 

an
d

 
slope

req
uirem

en
ts.   A

s a result, o
nly th

e m
ost favorab

le w
in

d reso
u

rce areas are highligh
ted

.  F
o

r
ex

am
p

le, a grid
 cell is ex

clud
ed

 if th
ere is m

ajo
r b

lockin
g o

f th
e am

b
ien

t w
in

d
 flo

w
 b

y local
terrain

 featu
res.  T

h
e ex

p
osu

re m
u

st b
e at least 7

0%
 to

 b
e in

clu
ded

.  A
 grid

 cell can
 also

 b
e

ex
clud

ed
 if th

e slope of the terrain
 is to

o
 steep

.  T
o

 b
e in

clu
d

ed
, the slo

p
e m

ust n
ot exceed

 2
0%

.
T

he w
in

d
 reso

u
rce valu

es p
resented

 are estim
ates for low

 su
rface ro

u
gh

n
ess (e.g., grasslan

d
 w

ith
n

o
 m

ajor o
b

structio
n

s, su
ch as trees o

r b
uild

in
gs).

T
he o

u
tp

u
t p

o
rtion

 o
f th

e m
ap

p
in

g system
 also inclu

des softw
are to

 pro
d

uce th
e pro

per m
ap

p
rojectio

n
 for the regio

n.  It lab
els th

e m
ap

 w
ith u

sefu
l info

rm
atio

n
, such

 as a legen
d

, latitud
e and

lo
n

gitu
de 

lin
es, 

location
s 

of 
m

eteo
rolo

gical 
statio

ns, 
prevailin

g 
w

in
d

 
directio

n(s), 
im

p
o

rtan
t

cities, an
d

 a distan
ce scale.  T

h
e D

E
M

 d
ata can

 also
 be u

sed
 to create a co

lor-co
d

ed
 elevation
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w
e
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R
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o
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n
tia

l
U
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u
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in
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o
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W
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p
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)
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0
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o
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0
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4
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o
d
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o
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0
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–
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.0
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G
o
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E
x
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e
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n
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–
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7
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–
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E
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e
lle
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E
x
c
e
lle

n
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4
0
0
–

6
0
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7
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–
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5

E
x
c
e
lle

n
t

E
x
c
e
lle

n
t

6
0
0
–

8
0
0

8
.9

–
 9

.8
6

E
x
c
e
lle

n
t

E
x
c
e
lle

n
t

8
0
0
–

1
0
0

0
 9

.8
–

1
0
.5

(a
) M

e
a
n
 w

in
d
 s

p
e
e
d
 is

 e
s
tim

a
te

d
 a

ss
u
m

in
g
 a

 W
e
ib

u
ll d

is
trib

u
tio

n
 o

f w
in

d
 s

p
e
e
d
s w

ith
 a

 s
h
a
p
e
 fa

c
to

r (k
) o

f 3
.0

 a
n
d

s
ta

n
d
a
rd

 s
e
a
-le

ve
l a

ir d
e
n
sity. T

h
e
 a

c
tu

a
l m

e
a
n
 w

in
d
 s

p
e
e
d
 m

a
y d

iffe
r fro

m
 th

e
s
e
 e

s
tim

a
te

d
 va

lu
e
s
 b

y a
s m

u
c
h
 a

s 2
0

p
e
rc

e
n
t, d

e
p
e
n
d
in

g
 o

n
 th

e
 a

ctu
a
l w

in
d
 s

p
e
e
d
 d

istrib
u
tio

n
 (o

r W
e
ib

u
ll k va

lu
e
) a

n
d
 e

le
va

tio
n
 a

b
o
ve

 s
e
a
 le

ve
l.

m
ap

, a h
ill-sh

ad
ed

 relief m
ap

, an
d

 a m
ap

 o
f the elevatio

n
 co

nto
urs.  W

h
en

 co
m

bin
ed

 w
ith

 th
e

w
in

d
 p

o
w

er m
ap

s, th
ese pro

d
ucts en

able th
e u

ser to o
b

tain
 a feel for the three-d

im
en

sio
n

al
d

istrib
u

tio
n

 o
f th

e w
in

d
 p

o
w

er in
 the analysis regio

n
.

4
.3

 L
im

ita
tio

n
s

 o
f M

a
p

p
in

g
 T

e
c

h
n

iq
u

e

T
h

ere are several lim
itation

s to the m
ap

p
in

g techn
iq

ue, the first b
eing th

e resolu
tio

n
 of th

e D
E

M
d

ata.  S
ignifican

t terrain
 variatio

ns can
 o

ccur w
ithin

 the D
E

M
’s 1

 km
2 area; th

u
s, th

e w
in

d
reso

urce estim
ate fo

r a p
articular grid

 cell m
ay n

o
t ap

p
ly to

 all areas w
ith

in
 th

e cell.  A
 seco

nd
p

o
tential 

pro
blem

 
is 

the 
d

evelo
p

m
en

t 
o

f 
th

e 
co

n
cep

tual 
m

o
d

el 
of 

th
e 

w
in

d
 

flo
w

 
an

d
 

its
ex

trap
olatio

n
 to

 th
e an

alysis regio
n

.  T
here are m

an
y co

m
plex

ities in
 th

e w
in

d
 flo

w
 th

at m
ake th

is
an

 inex
act m

eth
o

d
olo

gy, in
clu

din
g th

e stru
ctu

re o
f lo

w
-level jets and

 their interaction
 w

ith
 th

e
b

o
u

n
d

ary layer, an
d localized

 circu
latio

n
s, su

ch
 as lan

d
-sea b

reezes, m
o

u
n

tain
-valley flo

w
s, an

d
ch

an
n

elin
g effects in

 steeply slo
p

ed
 areas.  F

inally, th
e p

o
w

er estim
ates are valid

 for areas w
ith

lo
w

 surface ro
u

gh
n

ess.  E
stim

ates fo
r areas w

ith
 a h

igher su
rface ro

u
gh

n
ess need

 to
 be adju

sted
accord

in
gly.



W
ind Energy Resource

Atlas of the D
om

inican Republic

20

5
.0

 W
in

d
 R

e
s
o

u
rc

e
 C

h
a
ra

c
te

ris
tic

s
 o

f th
e
 D

o
m

in
ic

a
n

 R
e
p

u
b

lic

5
.1

 In
tro

d
u

c
tio

n

A
n accurate w

in
d reso

u
rce assessm

en
t is highly d

ep
en

d
ent o

n
 th

e q
u

antity an
d

 q
u

ality o
f th

e
in

p
ut d

ata.  N
R

E
L

 review
s n

u
m

ero
u

s so
urces o

f w
in

d
 d

ata an
d

 previo
u

s w
in

d
 assessm

en
ts as p

art
o

f its o
verall evaluatio

n
.  S

everal glo
bal data sets m

ain
tained

 at N
R

E
L

, inclu
d

in
g surface and

u
p

p
er-air o

b
servatio

n
s sp

an
n

in
g m

an
y years o

f record
, w

ere used
 in

 th
is assessm

en
t.  M

ultip
le

d
ata sets are used

 since the q
uality o

f data in
 an

y p
articular d

ata set can
 vary an

d
 b

ecau
se high

q
u

ality d
ata can

 b
e quite sparse in

 m
an

y regio
n

s o
f th

e w
orld

.  E
ach

 d
ata set plays an

 in
tegral role

in
 the o

verall assessm
en

t.  T
his ch

apter su
m

m
arizes th

e d
ata sets u

sed
 in

 p
rep

aratio
n

 for the w
in

d
reso

urce m
ap

p
in

g o
f the D

o
m

in
ican

 R
ep

u
blic.

A
ll d

ata sets w
ere analyzed

 an
d

 evaluated
 in acco

rdan
ce w

ith the p
roced

ures o
u

tlin
ed

 in
 sectio

n
4
.0.

5
.2

 S
u

rfa
c

e
 D

a
ta

5
.2

.1
 U

S
A

ID

U
S

A
ID

, in collaboration w
ith N

R
E

C
A

, W
inrock/R

E
G

A
E

, and N
R

E
L

, has been conducting a
w

in
d

 m
easu

rem
en

t pro
gram

 in
 th

e D
o

m
in

ican
 R

ep
u

b
lic since O

cto
b

er 1
9

96
. F

igure 3
.1

 sho
w

s the
lo

catio
n

 o
f the m

o
n

ito
rin

g sites, an
d

 T
ab

les 5
-1

 an
d

 5
-2

 p
ro

vid
e a d

escriptio
n o

f each
 site.  W

in
d

m
easu

rem
en

t eq
uip

m
en

t w
as in

stalled
 at 2

0
 sites at variou

s tim
es b

etw
een

 O
cto

b
er 1

9
96

 an
d

A
p

ril 1
9

9
9

.  N
R

E
L

 obtain
ed an

d
 p

ro
cessed

 the h
ou

rly w
in

d
 sp

eed
 and

 w
in

d
 directio

n d
ata for th

e
1

4
 sites listed

 in
 T

able 5
-1

.  T
he six

 sites listed
 in

 T
ab

le 5
-2

 w
ere ju

st recen
tly in

stalled
, an

d
 th

e
w

in
d

 d
ata fro

m
 th

ese sites are n
ot yet available.

Instru
m

en
tation

 at m
ost sites co

n
sists of tw

o
 an

em
o

m
eters at 3

0
 m

 an
d

 o
n

e at 20 m
, w

ith
 a sin

gle
w

in
d

 van
e at 3

0
 m

.  T
he site at L

as G
aleras 2

 d
o

es n
o

t have a seco
n

d
 an

em
o

m
eter at 30

 m
.  T

h
e

to
w

ers at L
o

s H
id

algo
s, B

lan
co A

rrib
a, an

d
 L

os M
o

n
to

nes are o
n

ly 1
0

 m
 tall. T

he in
strum

en
ts at

O
p

tim
a F

M
 are m

o
u

n
ted

 o
n

 a 5
6

-m
 rad

io
 to

w
er.

N
R

E
L

 
also

 
received

 
d

ata 
fro

m
 

tw
o

 
sites 

o
p

erated
 

b
y 

S
o

uth
w

est 
T

ech
n

o
lo

gy 
D

evelo
p

m
en

t
Institu

te (L
as C

ruces, N
M

) for U
S

A
ID

.  T
h

e data are tran
sm

itted
 via satellite telem

etry.  O
ne o

f
th

ese sites is curren
tly in

 o
p

eration
 o

n
 th

e n
orth

ern tip
 o

f Isla B
eata (off th

e so
uth

w
estern

 tip
 of

th
e D

o
m

in
ican

 R
ep

u
blic).  T

h
e oth

er site w
as in

stalled
 at C

ab
o

 E
n

gañ
o

 o
n the eastern

 tip
 o

f th
e

D
o

m
in

ican
 R

ep
u

blic.  T
his system

 w
as d

am
aged

 b
y a h

u
rrican

e in
 S

eptem
b

er 1
9

98
, an

d
 w

as
rep

laced
 w

ith
 a n

on
-satellite data co

llectio
n

 system
 in

 N
o

vem
ber 1

9
9

8
.

N
R

E
L

 p
ro

cessed
 th

e w
in

d
 data to

 p
ro

d
uce estim

ates of m
o

n
th

ly average p
o

w
er an

d
 m

o
n

th
ly

average w
in

d
 speed

 as w
ell as average speed

 an
d

 p
o

w
er b

y h
o

u
r o

f th
e day, an

d
 jo

int freq
uen

cies
o

f w
in

d
 sp

eed
 an

d w
in

d
 directio

n (see A
p

p
en

d
ix A

).  A
n

n
ual average w

in
d

 speed
 an

d
 pow

er fo
r

th
e sites are in

clu
ded

 in T
able 5

-1
.

In
 th

e so
u

th
w

estern
 pen

insu
la regio

n
, d

ata w
ere pro

cessed
 an

d an
alyzed

 fro
m

 fo
u

r sites –
 Isla

B
eata, O

viedo
, N

ueva R
osa, an

d
 L

as M
erced

es, all lo
cated in

 P
ed

ern
ales P

ro
vin

ce.  T
he site “Isla

B
eata” is n

ear th
e n

orth
ern tip

 of that islan
d

, w
hich

 is ex
p

ected
 to h

ave ex
cellent w

in
d reso

u
rce
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io
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o
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th

w
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s
te

rn

p
o

tential based
 o

n
 th
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 ship
 d

ata.  T
h

is site w
as installed

 in
 A

ugust 19
9

8
.  T

he
average w

in
d

 speed
 an

d
 p

o
w

er m
easu

red
 for the first eigh

t m
o

n
th

s of data co
llectio

n
 are 7

.6
 m

/s
an

d
 3

8
1W

/m
2, resp

ectively.  T
he high

est m
o

n
th

ly average w
in

d
 sp

eed
s w

ere in D
ecem

b
er at 9

.2
m

/s an
d

 Jan
uary at 9.0

 m
/s, w

h
ich is co

m
parable to the o

utstan
din

g w
in

d
 reso

urce p
red

icted
 for

th
o

se m
o

n
th

s b
y o

cean
 d

ata in
 that area.  T

h
e d

iurn
al variatio

n
 at th

e site is relatively sm
all,

varyin
g less than

 2
 m

/s w
ith

 high
est w

in
d

 speed
s d

u
rin

g m
id

d
ay an

d
 lo

w
est w

in
ds d

urin
g the

n
ight.  T

he m
ost freq

u
ent w

in
d d

irectio
n

 is fro
m

 th
e east, w

ith
 a seco

n
dary o

ccurrence fro
m

 th
e

east-so
u

theast.
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T
he O

vied
o

 site is lo
cated

 in flat-to
-ro

llin
g tree-co

vered
 terrain

 ab
out 6

 km
 w

est o
f the village o

f
O

vied
o

 an
d

 abo
u

t 1
0

 km
 w

est o
f th

e co
ast.  T

h
e d

ata co
llected

 at this site are n
ot su

fficient to
estim

ate the an
nual average w

in
d

 reso
u

rce, b
ecause little d

ata are availab
le for th

e perio
d

 A
pril

th
ro

u
gh

 S
eptem

b
er.  A

b
o

ut 8
5%

 of the d
ata are fro

m
 N

o
vem

ber thro
u

gh
 M

arch
.  T

he average
sp

eed
 an

d
 p

o
w

er m
easu

red
 are 5

.5 m
/s an

d
 1

7
4

 W
/m

2.  W
e su

sp
ect th

at trees 1
0

-1
5

 m
 tall in

 the
vicin

ity o
f this site red

uce the w
in

d
 reso

urce significan
tly.  O

vied
o h

as a large d
iu

rn
al variatio

n
,

w
ith

 high
est w

in
d

s d
u

rin
g m

id
d

ay an
d

 lo
w

est w
in

ds at n
igh

t.  T
h

e prevailin
g w

in
d

 is fro
m

 th
e

east.

N
u

eva R
o

sa is lo
cated

 in
 flat-to

-ro
llin

g terrain
 ab

o
ut 1

2
 km

 n
o

rth
east o

f th
e O

vied
o

 site an
d

 abo
u

t
1

0
 k

m
 w

est o
f th

e co
ast.  T

he d
ata collected

 at th
is site are n

ot sufficient to
 estim

ate th
e an

n
u

al
average w

in
d

 reso
urce, b

ecau
se little d

ata are available fro
m

 th
e p

erio
d

 Ju
ly thro

u
gh

 S
ep

tem
b

er.
T

h
e average sp

eed
 an

d
 p

o
w

er m
easu

red are 6
.4

 m
/s an

d
 2

4
8

 W
/m

2, resp
ectively.  T

he average
w

in
d

 speed
s at N

ueva R
o

sa are ab
o

u
t 1

 m
/s h

igh
er th

an
 those at O

vied
o

.  W
e believe the b

etter
w

in
d

 reso
urce at N

ueva R
o

sa can
 b

e attrib
u

ted
 to

 lo
w

er surface ro
u

gh
n

ess and
 b

etter ex
p

o
sure to

th
e prevailin

g w
in

d
 directio

n
 th

an that at O
vied

o
.  N

u
eva R

o
sa, like O

vied
o

, has large diu
rnal

variatio
n

s o
f w

in
d

 sp
eed

, w
ith h

igh
est w

in
ds d

urin
g m

id
d

ay an
d

 lo
w

est w
in

d
s at nigh

t.  T
h

e w
in

d
d

irectio
n

 data for N
ueva R

osa are inco
rrect.  T

he d
ata sho

w
 the p

revailin
g w

in
d

 is fro
m

 th
e

n
o

rth
w

est, b
u

t it sh
ould

 be fro
m

 th
e east as w

ith
 O

vied
o

.

L
as M

erced
es is lo

cated
 in the n

o
rth

ern
 part o

f P
ed

ern
ales P

ro
vin

ce, ab
out 1

0 k
m

 n
o

rth
east o

f th
e

to
w

n o
f P

ed
ern

ales an
d

 in
 the fo

o
th

ills o
f th

e S
ierra d

e B
aoru

co.  T
he average w

in
d

 speed an
d

p
o

w
er m

easu
red

 at this site are qu
ite lo

w
, at o

nly 2
.9

 m
/s an

d
 4

1
 W

/m
2, b

ased
 o

n
 ab

o
ut 1

1
 m

o
n

th
s

o
f d

ata.  A
lth

ou
gh

 th
e free-air w

in
ds are estim

ated to
 b

e stron
g in

 the so
uth

w
estern

 p
en

insu
la, it

ap
p

ears th
at L

as M
ercedes is sh

eltered
 fro

m
 th

ese stron
g w

in
d

s b
y th

e S
ierra d

e B
aoru

co
.  T

he
w

in
d

 d
irectio

n
s at L

as M
erced

es are q
uite variab

le for a trad
e w

ind
 regim

e.  T
h

e m
o

st freq
uen

t
w

in
d

 is fro
m

 th
e n

o
rth

-n
o

rth
east, averagin

g o
n

ly 2
 m

/s.  T
his is evid

ently a light drain
age w

in
d

fro
m

 th
e S

ierra de B
aoru

co
.  T

h
e stron

gest w
in

d
s are fro

m
 th

e east, averagin
g 6

 m
/s, b

u
t th

ese
w

in
d

s are in
frequ

ent.  W
in

d
s at this site are con

sidered
 to

o
 low

 for an
y p

ractical w
ind en

ergy
ap

p
licatio

n
s.

In
 th

e n
o

rth
w

estern
 regio

n
, data w

ere p
rocessed

 an
d

 an
alyzed

 fro
m

 th
ree differen

t typ
es of sites–

G
u

zm
an

cito
s, B

oto
ncillos, and

 L
a L

o
m

a.  G
u

zm
an

citos is located
 o

n an
 ex

p
o

sed
 co

astal hillto
p

ab
o

u
t 2

0
 km

 n
o

rth
w

est of th
e city o

f P
uerto

 P
lata.  T

he h
ill rises ab

o
ut 6

0
 m

 ab
o

ve th
e o

cean
, an

d
th

e site h
as excellent exp

o
sure to

 the prevailin
g o

cean
 w

in
ds fro

m
 th

e east.  T
h

e village o
f

G
uzm

an
cito

s is lo
cated

 n
ear th

is site.  S
tro

n
g w

in
d

s are evid
ent fro

m
 th

e m
an

y w
in

d
-defo

rm
ed

trees in
 this area.  T

he average w
in

d
 sp

eed
 an

d p
o

w
er m

easu
red

 at this site are 7
.4

 m
/s and

4
4
0 W

/m
2, b

ased
 o

n
 abo

u
t 10

 m
o

n
th

s of d
ata.  A

verage w
in

d sp
eed

s ex
ceed

ed
 9

 m
/s in

 Ju
ly an

d
A

u
gu

st, th
e w

in
diest m

o
n

th
s.  D

ata in
dicate th

at this site has excellen
t w

in
d

 reso
urce p

o
ten

tial,
even

 fo
r utility-scale ap

plicatio
ns.  O

cean
-satellite data in

dicate th
at ex

p
o

sed
 coastal sites in

 th
is

area sh
o

uld
 have ex

cellen
t w

in
d

 resou
rce.  D

iurn
al variatio

n
s are large at G

u
zm

an
cito

s, w
ith

average w
in

d
 speed

s ran
gin

g fro
m

 a lo
w

 o
f ab

o
u

t 5
 m

/s n
ear su

nrise to
 high

 o
f ab

o
ut 9

 m
/s

b
etw

een
 n

o
o

n
 an

d
 8

 p
.m

.

B
o

to
n

cillo
s is lo

cated
 in

 th
e w

estern p
art of V

alle d
el C

ib
ao, ab

o
ut 2

5
 km

 so
u

th
east of th

e city o
f

M
o

n
te C

risti.  T
he site is lo

cated
 in the flat river p

lain
 o

f R
io

 Y
aq

ue d
el N

o
rte.  T

he lan
d

 in
 the

vicin
ity o

f the site is u
sed m

ostly fo
r irrigated

 agricu
ltu

re.  T
h

e site w
as ch

osen
 to

 in
vestigate if

w
in

d
 p

o
w

er w
as su

fficien
t fo

r irrigatio
n

 pu
m

p
in

g, eith
er as a sup

p
lem

en
t o

r alternative to
 diesel-

gen
erated

 p
o

w
er.  T

he average w
in

d
 sp

eed
 an

d
 p

o
w

er m
easured

 are 4
.7

 m
/s an

d
 11

6
 W

/m
2, b

ased
o

n
 ab

o
ut 9

 m
o

n
th

s of d
ata.  T

he diu
rn

al an
d

 w
in

d
 directio

n
 data for this site (see A

p
p

en
dix

 A
) are
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n
o

t correct.  T
he w

in
d

s p
ro

bab
ly p

eak d
u

rin
g aftern

o
o

n
, not late night. In ad

d
itio

n
, prevailin

g
w

in
d

s are fro
m

 th
e east, n

ot fro
m

 th
e w

est.

L
a L

o
m

a is located
 o

n
 a rid

ge in
 th

e C
ordillera S

eptentrio
n

al, ab
o

u
t 1

5
 km

 n
o

rth
 o

f th
e city o

f
S

an
tiago

.  T
h

e site elevatio
n

 is ab
out 85

0
 m

.  T
he rid

ge steep
ly rises to a p

eak elevation
 o

f
1

2
5

0
 m

 ab
o

u
t 3

 km
 n

o
rth

w
est o

f th
e site.  T

h
ere are ab

ou
t 6 m

o
n

th
s w

ith
 sufficient d

ata –
O

cto
b

er thro
u

gh
 A

p
ril.  T

h
e average w

in
d

 speed
 an

d
 p

o
w

er m
easu

red
 are 5

.1
 m

/s and
 1

0
6

 W
/m

2.
T

his is co
n

sid
erab

ly less th
an ex

p
ected

, con
siderin

g th
e stro

n
g free-air w

in
ds estim

ated
 at that

elevatio
n

.  W
e anticip

ate that the w
in

d
 reso

u
rce m

ay b
e red

u
ced at this site b

y th
e h

igh ro
u

gh
n

ess
in

 the vicin
ity o

f the site an
d

 b
y the influ

en
ce o

f th
e steep

 terrain
 an

d
 h

igh
er p

eaks near th
e site.

In
 th

e cen
tral regio

n
, d

ata w
ere p

ro
cessed

 an
d

 an
alyzed

 for fou
r sites –

 L
o

s C
acao

s, B
lanco

A
rriba, E

m
iso

ra, an
d

 L
os H

idalgo
s.  L

os C
acao

s is located
 o

n
 a bro

ad
 rid

ge ab
o

ut 5
 km

 so
u

th
w

est
o

f the coastal to
w

n
 of C

abrera.  T
he site elevatio

n
 is ab

o
ut 4

1
0

 m
.  T

he rid
ge rises to

 a m
ax

im
u

m
elevatio

n
 of 4

5
0

 m
 ab

o
u

t 1
 km

 n
o

rth
 o

f th
e site.  T

he average w
in

d
 sp

eed
 an

d p
o

w
er m

easu
red

 at
a 3

0
-m

 h
eigh

t are 6
.0 m

/s an
d

 1
6

1
 W

/m
2.   T

h
e m

easu
red

 w
in

d
 reso

u
rce is less than

 ex
pected

,
co

n
sid

erin
g th

e stren
gth

 of th
e coastal trad

e w
in

d
s estim

ated
 fo

r this elevatio
n

 in
 th

is regio
n

.
A

n
n

u
al average w

in
d

 speed
s m

easu
red at th

e m
eteo

rolo
gical statio

n
 in

 C
ab

rera on the coast w
ere

ab
o

u
t 5

.5
 m

/s at a 1
0

-m
 h

eigh
t.  E

x
trap

olation
 o

f th
e C

ab
rera w

in
d

s to
 30 m

 in
d

icates that th
e

co
astal site m

ay h
ave sligh

tly h
igher w

in
d

 reso
u

rce than
 th

e rid
ge-to

p
 site at L

o
s C

acaos located
o

n
ly 5

 k
m

 aw
ay.  W

e an
ticipate that th

e h
igh ro

u
gh

n
ess in the vicinity o

f th
e L

o
s C

acao
s site an

d
th

e in
flu

ence of th
e higher terrain

 n
ear th

e site m
ay b

e resp
o

nsible fo
r reducin

g th
e w

in
d reso

u
rce

at the site.  T
h

e w
in

d
 directio

n
 d

ata for L
os C

acao
s (see A

pp
en

dix
 A

) are n
o

t co
rrect.  T

he
p

revailin
g w

in
d

s are fro
m

 th
e east, not th

e north
-n

o
rth

east.

B
lan

co
 A

rrib
a is lo

cated in
 a sheltered

 valley o
f the C

o
rdillera S

ep
ten

trio
n

al, ab
o

ut 2
5

 km
 n

o
rth

o
f S

an
 F

rancisco
 d

e M
aco

ris.  T
h

e site elevatio
n

 is ab
o

ut 1
80

 m
.  H

igher terrain
 exists in

 alm
ost

all d
irection

s aro
u

n
d the site, w

ith
 elevation

s risin
g to

 m
ore than

 6
00

 m
 w

ith
in

 5
 km

 to
 th

e east
an

d
 w

est o
f th

e site.  C
o

n
sequ

ently, the average w
in

d
 sp

eed
 an

d p
o

w
er m

easu
red

 are q
u

ite lo
w

,
2

.5
 m

/s an
d

 2
2

 W
/m

2.  A
fter five m

o
n

th
s o

f data co
llectio

n
, th

is site w
as rem

o
ved

.

E
m

iso
ra is located

 abo
u

t 5 k
m

 w
est o

f th
e co

astal to
w

n
 o

f N
agu

a.  A
nem

o
m

eters w
ere in

stalled
 in

O
cto

b
er 1

9
9

8 o
n

 a co
m

m
u

n
icatio

n
 to

w
er at h

eigh
ts o

f 20
 an

d 5
6

 m
.  N

o
 site d

escriptio
n

 h
as been

p
ro

vid
ed

, an
d

 in
sufficient d

ata h
ave b

een
 collected

 fo
r an evalu

atio
n

 of th
is site.

L
o

s H
id

algo
s is located

 o
n

 gently slo
pin

g terrain
 on the so

uth
 slo

pes of the C
ordillera O

rien
tal,

ab
o

u
t 5

0
 km

 n
o

rth
east o

f S
anto

 D
o

m
in

go
.  S

ite elevatio
n

 is 19
0

 m
.  W

ithin
 5

 km
 to

 th
e no

rth
, th

e
terrain

 rises to
 a plateau

 elevatio
n o

f 30
0

-4
0

0
 m

.  N
o

 in
fo

rm
atio

n
 w

as p
ro

vided
 o

n
 th

e ro
u

gh
n

ess
(trees, etc.) an

d
 lo

cal terrain
 featu

res in
 the vicinity o

f th
e site.  T

h
e anem

o
m

eter heigh
t at th

is site
w

as 
o

n
ly 1

0
 m

, 
so

 th
e m

easu
red

 
w

in
d

s w
ou

ld
 be stron

gly in
fluen

ced
 

b
y 

an
y 

o
b

stru
ctio

ns,
p

articularly in
 th

e p
revailin

g w
in

d
 d

irectio
n

s.  T
he average w

ind speed
 an

d
 p

o
w

er m
easu

red
 are

o
n

ly 2
.5

 m
/s an

d
 2

3
 W

/m
2, d

u
rin

g th
e nin

e m
o

n
th

s of d
ata co

llectio
n

.  T
he w

in
d

 w
as calm

 alm
o

st
2

0
%

 of the tim
e.

In th
e eastern

 regio
n

, data w
ere p

rocessed
 an

d
 analyzed

 fo
r three sites –

 L
as G

aleras 1
 an

d 2
 an

d
C

ab
o

 E
n

gañ
o

.  T
he L

as G
aleras sites are lo

cated
 n

ear C
ab

o
 S

am
an

a ab
o

ut 1
5

 km
 n

o
rth

east o
f th

e
to

w
n

 o
f S

am
an

a.  L
as G

aleras 2
 is located

 o
n

 a coastal hill w
ith

 an
 elevatio

n
 of ab

o
ut 1

8
0 m

, w
ith

go
o

d
 ex

p
o

su
re to

 the p
revailin

g o
cean w

in
d

s fro
m

 th
e east.  T

he average w
ind

 sp
eed

 and
 p

o
w

er
are 6

.0
 m

/s an
d

 1
85

 W
/m

2, b
ased

 o
n

 ab
o

u
t eigh

t m
o

n
th

s o
f data.  T

h
e diurn

al variatio
n

 at this site
is relatively sm

all, w
ith h

igh
er w

in
d

s d
u

rin
g th

e day th
an

 nigh
t. C

o
n

sid
erin

g th
e m

an
y w

in
d

-
d

eform
ed

 trees p
resen

t at th
e site and

 excellent exp
o

sure of th
e site, the m

easu
red

 w
in

d
 reso

u
rce
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is low
er th

an ex
p

ected
.  H

o
w

ever, th
e data are lim

ited
, an

d
 m

ore d
ata sh

o
uld

 b
e co

llected to
 m

ore
accurately estim

ate th
e site’s w

in
d reso

u
rce p

otential.  L
as G

aleras 1
 is located

 abo
u

t 2
 km

 to
 th

e
w

est of L
as G

aleras 2
, o

n
 th

e w
est side of the h

ill an
d

 ab
o

ut 1
0

0
 m

 lo
w

er in
 elevatio

n
.  T

h
e

average w
in

d
 speed

 an
d

 p
o

w
er m

easu
red

 are 5
.1

 m
/s an

d
 1

2
2

 W
/m

2.  A
s ex

p
ected

, the w
in

ds at
L

as G
aleras 1

 are sign
ifican

tly lo
w

er th
an

 tho
se at L

as G
aleras 2

, b
ecau

se L
as G

aleras 1
 is lo

cated
o

n
 th

e lee sid
e of the hill in a m

ore sh
eltered

 location
.  T

h
e w

in
d

 directio
n

 fo
r L

as G
aleras 1

ap
p

ears q
uestio

nab
le, w

ith
 m

o
st freq

uen
t w

in
d

s fro
m

 th
e so

uth
 and

 w
est.  W

e anticipate that th
e

m
ost freq

uen
t w

in
d

s are fro
m

 th
e east.  A

t L
as G

aleras 2
, w

e anticip
ate the m

ost freq
uen

t w
in

d
sh

o
u

ld
 b

e m
ore fro

m
 th

e east th
an the so

uth
.

C
ab

o
 E

n
gañ

o
 is a coastal site lo

cated
 o

n
 th

e extrem
e eastern tip

 o
f the co

u
ntry.  H

urrican
e

G
eo

rges d
estroyed

 th
e first to

w
er, in

stalled
 in

 Ju
n

e 1
9

9
8

, in
 S

ep
tem

b
er 1

99
8

.  A
 n

ew
 to

w
er w

as
in

stalled
 at th

e sam
e site in

 late N
o

vem
ber 1

9
9

8
.  A

b
o

u
t six m

o
n

th
s o

f d
ata w

ere p
rocessed

 fo
r

th
e site.  T

he average w
in

d
 speed

 an
d p

o
w

er m
easured

 are 6
.3

 m
/s an

d
 2

3
3

 W
/m

2.  D
iu

rn
al

variatio
n

s are sm
all, an

d
 in

 so
m

e m
o

n
th

s th
e average w

in
d

 sp
eed

 is sligh
tly greater at nigh

t th
an

d
ay.  N

o
 site d

escriptio
n

 info
rm

ation
 h

as b
een p

ro
vided

.  T
his site m

ay b
e lo

cated
 at or n

ear th
e

p
revio

u
s C

ab
o

 E
n

gañ
o

 m
eteo

ro
lo

gical statio
n

, w
h

ich
 o

perated for m
an

y years b
efo

re it w
as

ap
p

aren
tly relo

cated
 to

 P
u

n
ta C

an
a.

5
.2

.2
 O

N
M

T
w

o
 

previo
u

s 
stud

ies 
h

ave 
u

sed
 

O
N

M
 

data 
to

 
evalu

ate 
th

e 
w

in
d

 
energy 

reso
u

rce 
in

 
th

e
D

o
m

in
ican

 R
ep

u
blic.  T

he R
en

ew
ab

le E
n

ergy M
a

rket S
urvey of the D

o
m

inica
n

 R
ep

u
blic (IT

P
o

w
er 1

9
8

7), a stu
d

y p
rep

ared
 fo

r the U
.S

. E
x

p
ort C

o
u

ncil fo
r R

en
ew

able E
nergy, u

sed
 d

ata fro
m

eigh
t m

eteo
rolo

gical station
s in

 the D
o

m
in

ican
 R

ep
u

blic to
 d

escrib
e th

e w
in

d
 reso

u
rces.  T

his
stu

d
y co

n
clu

des th
at the p

otential fo
r m

ajo
r w

in
d

 en
ergy d

evelo
p

m
en

t is lo
w

 in
 the D

o
m

in
ican

R
ep

u
b

lic, 
based 

o
n

 
the 

available 
in

form
atio

n, 
w

h
ich

 
sh

o
w

ed 
relatively 

lo
w

 
average 

w
in

d
velo

cities.

T
he rep

o
rt E

valu
a

cio
n

 de los R
ecu

rso
s S

ola
r y E

olico
 en

 la
 R

epu
b

lica
 D

o
m

in
ica

n
a (A

co
sta an

d
L

len
as 1

9
8

3) is m
ore o

p
tim

istic abo
u

t th
e p

o
ten

tial for w
ind en

ergy.  T
his stu

d
y u

sed
 data fro

m
1

4
 m

eteo
rolo

gical statio
ns aro

u
n

d
 th

e co
u

ntry.  It reco
gn

izes the fact th
at m

eteoro
lo

gical statio
n

s
are no

t typ
ically p

laced
 in

 th
e best sites for energy p

ro
d

u
ctio

n
 an

d
 th

erefo
re o

ften
 u

nd
erestim

ates
th

e w
in

d
 reso

urce in
 th

e su
rro

u
n

din
g regio

n
.  It further co

n
clu

d
es that th

e areas aro
u

nd
 C

ab
rera,

C
ab

o
 E

n
gañ

o
, B

arah
o

n
a, an

d
 M

o
nte C

risti are p
ro

m
ising sites for w

in
d

 energy p
ro

d
u

ctio
n

, an
d

reco
m

m
en

d
s th

e installatio
n

 o
f m

o
re m

easu
rem

en
t sites aro

un
d

 th
e cou

n
try to

 b
etter defin

e th
e

n
atio

n
al w

in
d reso

u
rce.

T
hese 

rep
orts 

rep
resent 

a 
go

o
d

 
startin

g 
p

o
int 

in
 

u
n

d
erstan

d
in

g 
th

e 
w

in
d

 
reso

urce 
in

 
the

D
o

m
in

ican
 R

ep
u

blic; h
o

w
ever, th

e stu
dies d

o
 h

ave so
m

e sign
ifican

t lim
itatio

n
s:

• 
T

he co
nclusio

ns are b
ased

 largely o
n

 th
e average w

in
d

 speed d
ata fro

m
 m

eteo
ro

lo
gical

station
s.

• 
T

h
ere is no

 
info

rm
atio

n
 o

n
 

th
e ex

p
osu

re o
f th

e in
stru

m
en

ts at these 14
 statio

ns.  T
his

kn
o

w
led

ge is extrem
ely u

sefu
l in

 ju
d

gin
g th

e quality o
f th

e d
ata u

sed
 in the stu

d
y.

• 
T

h
ere is no

 info
rm

atio
n

 regard
in

g th
e q

uality o
f th

e m
easu

rem
en

ts at each
 of the sites.

F
ailu

re to
 pro

p
erly m

ain
tain

 th
e anem

o
m

eter, lo
catio

n
 chan

ges, urb
anizatio

n
, and

 vegetatio
n

ch
an

ges surrou
n

d
in

g th
e an

em
o

m
eter site can

 affect th
e m

easu
rem

en
ts.

• 
T

he an
alysis did

 not take in
to acco

u
nt th

e to
p

o
grap

h
y o

f th
e co

u
ntry o

r oth
er facto

rs that m
ay

accelerate o
r retard

 the w
in

d.
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T
h

e w
in

d
 data set o

btain
ed

 b
y N

R
E

L
 fro

m
 O

N
M

 in
clu

des m
o

n
th

ly w
in

d
 sp

eed
s o

n
 a yearly b

asis
fro

m
 1

6
 statio

n
s.  S

tation
 lo

catio
ns an

d h
istorical averages of w

in
d

 sp
eed

 are su
m

m
arized

 in
T

able 5
-3

.  T
he anem

o
m

eter heigh
t w

as n
o

t in
dicated. P

erio
ds o

f record
 ran

ged
 fro

m
 9

 years to
4

7
 years, w

ith
 data co

verage of 7
1%

 to
 1

0
0%

.

T
h

e locatio
ns o

f th
ese sites w

ere previo
u

sly sh
o

w
n

 in
 F

igu
re 3

.2
.  T

he availab
le w

ind
 sp

eed
 d

ata
co

n
sisted

 of m
o

n
th

ly average w
in

d
 speeds an

d
 d

ates back as early as 1
9

4
1

.  T
he site w

ith the
lo

n
gest histo

ry o
f w

in
d

 sp
eed

 d
ata w

as S
an

to
 D

o
m

in
go

, w
ith

 m
o

re th
an 4

0
 years o

f d
ata.  S

ites
w

ith
 th

e sh
o

rtest histo
ry h

ad
 ju

st less th
an

 1
0

 years o
f d

ata.

T
he h

istorical w
in

d
 sp

eed
 averages are quite lo

w
 at m

ost statio
n

s, w
ith

 o
n

ly P
u

n
ta C

an
a an

d
C

ab
rera h

avin
g average sp

eed
s o

f greater than
 4

 m
/s.  W

in
d

 p
o

w
er w

as n
ot calculated

 for these
station

s, because O
N

M
 pro

vid
ed

 n
o

 w
in

d sp
eed

 distrib
u

tio
n

 in
form

atio
n

.

A
lth

o
u

gh
 the average w

ind sp
eed

s are p
resented

 in
 T

ab
le 5

-3
 fo

r each
 O

N
M

 station
, these d

ata
m

ay n
o

t b
e a reliable in

dicator o
f th

e area’s w
in

d
 reso

u
rce because of p

ro
b

lem
s w

ith
 the d

ata.
U

n
fo

rtu
n

ately, in
form

atio
n

 on ex
p

osu
re o

f th
e w

in
d

 m
easurem

en
t eq

uip
m

en
t an

d
 m

ainten
an

ce o
f

th
e eq

u
ip

m
en

t is n
ot available fo

r m
eteo

rolo
gical statio

ns in
 th

e D
o

m
in

ican
 R

ep
u

b
lic (n

or for
m

o
st 

co
u

n
tries 

o
f 

the 
w

o
rld

). 
 

B
ecause 

of 
th

e 
lack 

o
f 

reliability 
o

f 
th

e 
surface 

d
ata 

fro
m

m
eteo

ro
lo

gical 
statio

n
s, 

usin
g 

the 
ap

pro
priate 

u
p

p
er-air 

d
ata 

and
 

o
cean

-satellite 
d

ata 
to

ch
aracterize th

e am
b

ien
t w

in
d

 flo
w

 ch
aracteristics and

 to
 d

evelo
p

 th
e m

eteorolo
gical in

pu
ts for

th
e w

in
d

 m
ap

p
in

g system
 b

eco
m

es even
 m

ore im
p

o
rtan

t.  N
everth

eless, screenin
g th

e available
su

rface 
d

ata 
is 

b
eneficial 

in
 

id
entifyin

g 
th

e 
m

o
st 

reliable 
data 

for 
evaluatin

g 
th

e 
w

in
d

ch
aracteristics, and

 for p
o

ssible u
se in

 valid
atio

n o
f th

e reso
u

rce estim
ates gen

erated b
y th

e
m

ap
p

in
g system

.

T
a
b

le
 5

-3
.  O

N
M

 M
e
te

o
ro

lo
g

ic
a

l S
ta

tio
n

s

S
ta

tio
n

 N
a
m

e
L
a
t.

L
o
n
g

.
  E

le
v
.

  (m
)

    S
ta

rt
    M

o
n
th

    E
n
d

    M
o

n
th

D
a
ta

%
W

in
d
 S

p
e
e
d

(m
/s

)

B
a
ra

h
o
n
a

 1
8
 1

1
  7

1
 0

5
1
0

J
a
n
-6

1
D

e
c
-9

6
8
4

3
.8

C
a
b
re

ra
 1

9
 3

7
  6

9
 5

4
1
5

A
u
g
-7

5
D

e
c
-8

4
9
5

4
.7

C
o
n
s
ta

n
za

 1
8
 5

3
  7

0
 4

3
1
1
6
4

J
u
l-6

6
A

u
g
-9

1
8
7

2
.9

D
a
ja

b
o
n

 1
9
 3

2
  7

1
 4

2
3
6

J
a
n
-5

9
D

e
c
-6

8
8
8

2
.0

J
im

a
n
i

 1
8
 2

8
  7

1
 5

0
3
1

S
e
p
-7

9
D

e
c
-9

6
9
0

2
.2

M
o
n
te

 C
ris

ti
 1

9
 5

1
  7

1
 3

7
7

A
p
r-7

6
A

p
r-8

9
7
1

2
.9

P
u
e
rto

 P
la

ta
/L

a
 U

n
io

n
 1

9
 4

5
  7

0
 3

1
5

M
a

y-7
7

D
e
c
-9

6
9
8

2
.8

P
u
n
ta

 C
a

n
a

 1
8
 3

4
  6

8
 2

2
1
2
2

A
u
g
-5

1
D

e
c
-9

6
8
2

4
.3

S
a
b

a
n
a
 d

e
 la

 M
a
r

 1
9
 0

3
  6

9
 2

5
3

J
a
n
-5

7
O

c
t-9

6
9
7

2
.7

S
a
n
 C

ris
to

b
a
l

 1
8
 2

5
  7

0
 0

5
4
4

J
a
n
-4

1
S

e
p
-8

8
7
3

3
.7

S
a
n
 J

u
a
n

 1
8
 4

8
  7

1
 1

3
4
1
5

M
a
r-7

6
N

o
v-9

6
7
4

2
.3

S
a
n
 P

e
d
ro

 M
a
c
o
ris

 1
8
 2

6
  6

9
 1

7
3

J
a
n
-5

7
M

a
y-9

3
9
8

2
.7

S
a
n
tia

g
o

 1
9
 2

6
  7

0
 4

2
1
8
3

F
e
b
-5

9
M

a
y-9

3
1
0
0

2
.7

S
a
n
to

 D
o
m

in
g
o

 1
8
 2

8
  6

9
 5

5
1
4

J
a
n
-5

1
D

e
c
-9

6
8
8

2
.8

S
a
n
to

 D
o
m

in
g
o

/L
a
s
 A

m
e
ric

a
s

 1
8
 2

5
  6

9
 4

0
1
7

A
p
r-5

7
A

p
r-9

0
8
5

3
.4

S
a
n
to

 D
o
m

in
g
o

/H
e
rre

ra
 1

8
 2

8
  6

9
 5

8
6
1

A
u
g
-8

3
D

e
c
-9

6
9
8

3
.7

L
a

titu
d

e
 (L

a
t.) a

n
d

 lo
n
g

itu
d

e
 (L

o
n

g
.) a

re
 in

 d
e

g
re

e
s
 a

n
d

 m
in

u
te

s
.

D
a

ta
 %

 is
 c

o
m

p
u

te
d

 b
y co

m
p
a

rin
g

 th
e
 n

u
m

b
e

r o
f m

o
n

th
ly re

c
o
rd

s to
 th

e
 n

u
m

b
e

r o
f m

o
n

th
s
 b

e
tw

e
e

n
 th

e
s
ta

rt d
a

te
 a

n
d

 e
n

d
 d

a
te

.
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P
lo

ts o
f th

e average w
in

d
 sp

eed
 for each

 year an
d

 m
o

n
th

 of reco
rd are sh

o
w

n
 in

 A
p

pen
d

ix
 B

 for
th

e O
N

M
 statio

n
s.  A

 visual in
spection

 o
f th

e p
lots of the in

terann
u

al (year-to
-year) w

in
d

 sp
eed

s
revealed

 m
an

y tren
d

s an
d

 p
ecu

liarities in the d
ata.  F

or exam
p

le, the lon
g

-term
 average w

in
d

sp
eed

 at S
an

to D
o

m
in

go
 In

tern
atio

n
al A

irp
ort (L

as A
m

ericas) fro
m

 1
9

5
7

 to
 1

98
7

 w
as 3

.4
 m

/s, a
figu

re ren
dered

 essentially m
ean

in
gless co

nsiderin
g th

e peculiar trend
s o

bserved
 at th

e statio
n

.
A

n
 in

spectio
n

 of th
e yearly w

in
d

 speed
s reveals th

at th
e w

in
d

 sp
eed

s averaged
 ab

o
ut 5

.5
 m

/s in
th

e late 1
9

50
s, 4

.0
 m

/s in
 the m

id
-1

9
6

0
s, 3

.5
 m

/s fro
m

 1
9

6
9

-7
9

, an
d

 2
.3

 m
/s fro

m
 1

9
8

0
-8

6
.

R
easo

n
s for these p

eculiar tren
d

s are u
n

kn
o

w
n

 b
u

t m
ay b

e d
u

e to ch
anges in

 th
e an

em
o

m
eter

lo
catio

n
 

an
d/or 

the 
en

viro
n

m
en

t 
arou

n
d

 
th

e 
anem

o
m

eter, 
a 

d
egradatio

n
 

of 
the 

anem
o

m
eter

resultin
g fro

m
 lack o

f m
ain

ten
ance or im

p
ro

p
er m

ain
tenan

ce, o
r any co

m
bin

atio
n

 o
f the abo

ve.
T

h
ese typ

es o
f p

ro
blem

s, w
h

ich exist at m
an

y m
eteo

rolo
gical station

s, co
m

p
licate th

e use of the
h

isto
rical w

ind d
ata in

 assessin
g an

 area’s w
in

d
 en

ergy reso
u

rce, p
articularly b

ecau
se chan

ges of
a factor o

f 2
 in

 w
in

d
 sp

eed are ap
pro

xim
ately eq

u
ivalen

t to
 a facto

r of 8
 in

 w
in

d p
o

w
er d

en
sity.

M
o

reo
ver, b

ecau
se o

f th
ese pro

blem
s, th

e data fro
m

 th
e m

eteo
rolo

gical statio
ns sh

o
uld

 n
o

t be
u

sed
 fo

r clim
ato

lo
gical adju

stm
en

t o
f sh

ort-term
 d

ata collected
 at pro

spective w
in

d
 m

easurem
en

t
sites.

E
x

am
p

les o
f th

e p
eculiar tren

d
s in

 yearly w
in

d
 speed

s o
b

served
 at so

m
e o

th
er m

eteo
ro

lo
gical

station
s in

 the D
o

m
in

ican R
ep

u
blic are given

 b
elo

w
, in

clu
din

g P
u

n
ta C

an
a (o

r C
ab

o
 E

n
gañ

o
 fo

r
m

an
y years), C

ab
rera, S

anto
 D

o
m

in
go

 (city m
eteo

rolo
gical statio

n), B
araho

n
a, S

an
tiago

, an
d

Jim
an

i.

A
t P

u
n

ta C
an

a, w
in

d
 sp

eed
s averaged

 3
.2

 m
/s fro

m
 1

9
6

9
-7

4
, 5

.5
 m

/s fro
m

 1
9

7
6

-8
8

, an
d

 3
.5

 m
/s

fro
m

 1
9

8
9

-9
4

.  A
cco

rd
in

g to N
R

E
L

’s D
A

T
S

A
V

2
 d

ata set, data w
ere tran

sm
itted

 fro
m

 a lo
catio

n
called

 C
ab

o
 E

n
gañ

o
 fro

m
 1

9
7

3
-9

2
 an

d
 fro

m
 a lo

catio
n

 called
 P

un
ta C

an
a fro

m
 1

9
9

2
-9

6
.  T

he
lo

catio
n

 co
ordin

ates tran
sm

itted
 in

d
icated

 th
at the C

ab
o

 E
n

gañ
o

 statio
n

 w
as located

 abo
u

t 25 km
to

 the n
orth

-n
o

rtheast of the P
u

nta C
ana statio

n
.  H

o
w

ever, the locatio
n

 co
ord

inates pro
vid

ed
 b

y
O

M
N

 in
dicate th

at the statio
n

 w
as lo

cated
 at P

un
ta C

an
a fro

m
 1

9
5

1
-9

6
.  F

o
r this assessm

en
t, w

e
assu

m
ed

 th
at th

e data fro
m

 1
9

7
6

-8
8

 are m
ost rep

resentative o
f the locatio

n’s average w
in

d
 speed

at 1
0

 m
, an

d
 that the statio

n
 w

as located
 at C

abo E
n

gañ
o

 fro
m

 1
9

7
6

-8
8

.

A
t C

ab
rera, w

in
d

 sp
eeds averaged

 5
.5

 m
/s fro

m
 1

9
7

7
-8

0
 an

d
 3

.5
 m

/s fro
m

 1
9

8
3

-8
4

.  It ap
p

ears
th

at 
this 

statio
n

 
w

as 
closed

 
in 

1
98

5
. 

W
e 

assu
m

ed
 

th
at 

the 
d

ata 
fro

m
 

1
9

7
7

-8
0

 
are 

m
ost

rep
resen

tative of the locatio
n’s average w

in
d

 sp
eed at 1

0
 m

.

A
t S

an
to

 D
o

m
in

go
, th

e city m
eteo

ro
lo

gical statio
n

, th
e average w

in
d

 sp
eed

 h
as d

ecreased
 fro

m
3

.2
 m

/s in
 the 1

9
50

’s to
 2.0

 m
/s b

y th
e m

id
-1

9
8

0
s an

d
 is ab

o
ut 2

.0
 m

/s in
 the 1

9
90

s.  A
n

in
sp

ectio
n

 of th
e station

’s an
em

o
m

eter in
 19

9
6

 sh
o

w
ed

 that taller b
u

ildin
gs an

d
 o

bstru
ctio
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d
u

ce m
o

n
th

ly an
d

 an
nual averages

o
f w

in
d

 sp
eed

 an
d w

in
d

 po
w

er.  T
hese su

m
m

arized
 d

ata are presen
ted

 in
 T

able 5
-5

, an
d

 cop
ies o

f
th

e pro
cessed

 files are presen
ted

 in
 A

p
p

en
dix

 B
 fo

r selected
 statio

n
s. T

hese d
ata are usefu

l fo
r

evalu
atin

g th
e interan

n
u

al variability o
f w

in
d

 speed
 an

d
 w

ind p
o

w
er, the m

o
n

th
ly variability o

f
w

in
d

 speed
 an

d
 w

in
d p

o
w

er, the d
iu

rn
al distrib

utio
n

 o
f w

in
d

 speed
 an

d
 w

ind p
o

w
er, an

d
 th

e join
t

frequen
cy o

f w
in

d
 speed

 an
d

 w
in

d
 directio

n
 b

y m
o

n
th

 an
d

 year.

5
.3

 U
p

p
e

r-A
ir D

a
ta

T
h

e u
p

p
er-air d

ata, co
n

sistin
g o

f w
in

d
 speed

 an
d

 directio
n

 profiles, are an
 im

p
o

rtan
t co

m
p

o
n

en
t

in
 the d

evelo
p

m
en

t o
f th

e w
in

d
 reso

urce p
rojectio

n
s.  T

hese d
ata are availab

le in
 eith

er the A
D

P
d

atabase o
r th

e G
lo

b
al U

p
p

er A
ir C

lim
atic A

tlas.

5
.3

.1
 A

D
P

T
h

e 
A

D
P

 
u

p
p

er-air 
d

atab
ase 

con
sists 

o
f 

info
rm

ation
 

o
b

tained
 

fro
m

 
su

rface-lau
n

ched
m

eteo
ro

lo
gical in

stru
m

en
t packages.  T

hese p
ackages are usu

ally lau
nch

ed
 via b

allo
on o

n
ce o

r
tw

ice 
d

aily, 
at 

0
0

0
0

 
G

M
T

 
an

d
 

1
20

0
 

G
M

T
, 

an
d

 
are 

m
an

aged
 

u
n

d
er 

W
M

O
 

gu
id

an
ce 

an
d

p
ro

ced
u

res.  T
here are o

n
ly tw

o
 lo

catio
n

s in
 th

e D
o

m
in

ican
 R

ep
ub

lic w
h

ere up
p

er-air w
in

d
 data

are 
available 

fro
m

 
th

e 
A

D
P

 
d

atab
ase: 

S
an

to
 

D
o

m
in

go
 

an
d

 
S

aban
a 

de 
la 

M
ar 

(n
o

 
lo

n
ger

rep
ortin

g).  F
o

r o
u

r an
alysis, w

e also
 u

sed
 d

ata fro
m

 th
ree A

D
P

 statio
n

s in
 nearb

y co
u

n
tries.

T
h

ese statio
n

s are listed
 in T

able 5
-6

 an
d

 their locatio
n

s w
ere sh

o
w

n
 in

 F
igu

re 3
.5

.

V
ertical 

pro
files 

of 
w

in
d

 
sp

eed
 

an
d

 
w

in
d

 
directio

n
 

are 
an

 
im

p
o

rtant 
m

eteo
rolo

gical 
in

p
ut

p
aram

eter for th
e w

ind
 m

ap
p

in
g.  T

herefo
re, th

e vertical profiles m
u

st reflect am
b

ient regio
n

al
atm

o
sp

h
eric flo

w
 an

d
 n

ot b
e su

bject to
 m

ajor b
lo

ckin
g effects fro

m
 terrain features.

T
h

e 
A

D
P

 
d

ata 
yielded

 
pro

files 
of 

m
o

n
th

ly 
an

d
 

ann
u

al 
average 

w
in

d
 

sp
eed

 
an

d 
freq

u
en

cy
d

istrib
u

tio
ns o

f w
in

d
 speed

 an
d

 w
in

d
 directio

n
 fo

r a n
u

m
b

er o
f p

ressure levels an
d

 heigh
t levels

fro
m

 th
e surface thro

u
gh

 7
0

0
 m

illib
ar (m

b
), o

r ap
pro

x
im

ately 3
0

0
0

 m
.  S

u
m

m
aries o

f the w
in

d
d

ata for the u
p

p
er-air statio

ns are presen
ted

 in A
p

p
en

dix
 C

.
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T
a
b

le
 5

-6
.  R

e
g

io
n

a
l U

p
p

e
r-A

ir S
ta

tio
n

s

W
M

O
 #

N
a
m

e
C

o
u
n
try

L
a
t.

L
o
n
g

.
E

le
v.

(m
)

S
ta

rt
D

a
te

E
n
d

D
a
te

N
u
m

b
e
r o

f
O

b
s
e
rva

tio
n
s

7
8
4
6

7
0

S
a
b

a
n
a
 D

e
 L

a
 M

a
r

D
R

1
9
 0

3
6
9
 2

3
1
0

J
u
n
 5

7
A

u
g
 6

2
3
,5

5
7

7
8
4
8

6
0

S
a
n
to

 D
o
m

in
g
o

D
R

1
8
 2

6
6
9
 5

3
1
4

J
a
n
 7

3
M

a
r 9

7
8
,8

1
2

7
8
1
1

8
0

G
ra

n
d
 T

u
rk

T
C

2
1
 2

7
7
1
 0

9
1
0

J
u
n
 5

7
M

a
y 7

0
7
,3

0
4

7
8
1
1

8
0

G
ra

n
d
 T

u
rk

T
C

2
1
 2

7
7
1
 0

9
1
0

J
a
n
 7

3
D

e
c
 7

8
1
,1

2
7

7
8
5
2

6
0

S
a
n
 J

u
a
n

P
U

1
8
 2

6
6
6
 0

0
1
9

J
a
n
 7

3
M

a
r 9

7
1
7
,0

6
2

7
8
8
6

6
0

S
t. M

a
a
rte

n
N

A
1
8
 0

3
6
3
 0

7
3

J
a
n
 7

3
M

a
r 9

7
7
,5

2
1

L
a

titu
d

e
 (L

a
t.) a

n
d

 lo
n
g

itu
d

e
 (L

o
n

g
.) a

re
 in

 d
e

g
re

e
s
 a

n
d

 m
in

u
te

s
.

C
o

u
n

try:D
R

 –
 D

o
m

in
ica

n
 R

e
p

u
b

lic
T

C
 –

 T
u

rk
s
 a

n
d

 C
a
ico

s
 Is

la
n

d
s

P
U

 –
 P

u
e

rto
 R

ico
N

A
 –

 N
e

th
e

rla
n

d
s
 A

n
tille

s
N

u
m

 O
b

s
 is

 th
e

 n
u

m
b

e
r o

f o
b
s
e

rva
tio

n
s d

u
rin

g
 th

e
 p

e
rio

d
 o

f re
co

rd
.

5
.3

.2
 G

U
A

C
A

T
h

e A
D

P
 data w

ere supplem
ented by th

e G
U

A
C

A
 data, w

hich consist of m
onthly m

eans and
stan

dard d
eviatio

ns o
f u

p
p

er-air p
aram

eters for th
e m

an
d

atory p
ressu

re levels o
n

 a 2
.5° glo

bal
grid

.  T
he m

an
d

atory levels o
f in

terest in
clu

de surface, 85
0

 m
illib

ar (m
b

), 7
0

0
 m

b
, an

d
 5

0
0

 m
b.

5
.4

 O
c

e
a

n
 W

in
d

 D
a

ta

B
ecau

se the D
o

m
in

ican
 R

ep
u

blic co
vers th

e eastern
 p

art o
f th

e large C
arib

b
ean

 island
 kn

o
w

n
 as

H
isp

aniola, th
ere is a large am

o
u

n
t of w

ater su
rface surrou

n
d

in
g all but th

e w
estern

 side o
f th

e
co

u
n

try.  B
o

th
 th

e satellite S
S

M
I d

ata set an
d the m

arin
e data set (w

hich
 is based

 largely o
n

 state-
o

f-sea o
b

servatio
ns an

d so
m

e w
in

d
 m

easu
rem

en
ts b

y m
arin

e vessels) co
ntain

 estim
ates o

f 10-m
o

cean
 

w
in

d
 

speeds. 
 

T
hese 

data 
also

 
pro

vid
e 

an 
ex

cellent 
o

verview
 

o
f 

th
e 

am
b

ien
t 

w
in

d
co

n
d

itio
n

s in
 th

e o
cean

 areas off th
e co

asts o
f th

e D
o

m
in

ican
 R

ep
ub

lic.

T
h

e an
n

ual satellite-b
ased

 w
in

d
 speed

 data for the 7
-year p

eriod
 fro

m
 1

9
8

8
 to

 1
99

4
 are presen

ted
in

 F
igure 5

.1
 

and
 su

m
m

arized
 

in
 A

p
p

en
dix

 D
 for 

1
0 

sp
ecific 

areas arou
n

d
 

the 
D

o
m

in
ican

R
ep

u
b

lic.  T
he b

est w
in

d
 sp

eeds (8
.0

-9
.0

 m
/s) are n

ear th
e so

u
th

w
estern

-p
en

insu
la co

ast, w
ith

h
ighest w

in
d

 speeds o
f alm

o
st 9

.0 m
/s n

ear th
e so

uth
ern

 tip
 of the so

u
th

w
estern

 p
en

insula.
A

lth
o

u
gh

 w
in

d
 sp

eed
s are also

 h
igh

 (8.0
 m

/s) n
ear th

e so
uth

-cen
tral p

eninsu
la, ship

 w
ind

 rose
d

ata in
dicate th

e w
in

d
s m

ay b
e red

uced
 su

b
stantially alo

n
g th

e so
uth

ern
 coast o

f th
is p

enin
su

la
b

ecause th
e w

in
d

s freq
u

ently b
lo

w
 offsh

o
re rather th

an
 o

n
sh

ore.  W
in

d
 speed

s are 7
.5

-8
.0

 m
/s

n
ear th

e n
o

rth
w

estern
 coast, w

est o
f P

uerto
 P

lata.  T
he w

in
d

 sp
eed

s near m
ost of the n

orth
eastern

an
d

 so
uth

eastern co
asts are b

etw
een

 7
.0

 and
 7

.5
 m

/s.

T
he w

in
d

 sp
eed

 p
attern

s o
f the m

arin
e d

ata are sim
ilar to tho

se o
f the satellite data.  H

o
w

ever, the
m

arin
e w

in
d

 sp
eed

s are in
 gen

eral ab
o

ut 1
0%

 lo
w

er th
an

 th
e satellite w

in
d

 speeds.  W
e b

elieve
th

at the satellite w
in

d
 sp

eed
s m

ay b
e h

igh
 in

 this regio
n

, d
u

e to
 th

e fo
llo

w
in

g reaso
ns.  S

atellite
m

easu
rem

en
ts are n

ot available fo
r perio

d
s o

f rain
y o

r inclem
en

t w
eather w

h
en

 thick clou
d

s ex
ist.

W
e estim

ate th
at, in

 th
is trad

e w
in

d
 regio

n
, th

e average w
in

d
 sp

eeds are high
er for go

o
d

 w
eath

er
th

an
 fo

r in
clem

en
t w

eath
er, because th

e stren
gth

 of the easterly trade w
in

d
 flo

w
 is red

u
ced

 b
y

lo
w

-p
ressu

re d
isturb

ances th
at usu

ally b
rin

g in
clem

en
t w

eath
er.  M

oreo
ver, th

e lim
ited

 d
ata fro

m
ex

p
o

sed
 co

astal sites is m
o

re in
 agreem

en
t w

ith
 th

e m
arine d

ata th
an the satellite d

ata.
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B
ecau

se w
e estim

ate th
e satellite w

in
d

 sp
eed

s at th
e 1

0
-m

 h
eigh

t to
 b

e ab
ou

t 10
%

 h
igh

, w
e w

ill
assu

m
e th

at the satellite w
ind sp

eed
s are representative o

f a 3
0

-m
 h

eigh
t b

ecause th
e w

in
d

 speed
o

ver o
cean areas is estim

ated
 to

 increase ab
o

ut 1
0%

 fro
m

 1
0

 to
 3

0 m
.

T
h
e satellite w

in
d

 po
w

er den
sity m

ap
 (see F

igure 5
.2) p

arallels the an
n

ual w
in

d
 speed

 p
attern

s
w

ith
 th

e highest d
en

sity (50
0

-6
0

0
 W

/m
2) n

ear th
e so

u
th

w
estern co

ast.  T
h

e d
ata in

d
icate th

at the
w

in
d

 p
o

w
er d

ensity is abo
u

t 40
0

 W
/m

2 n
ear the n

orth
w

estern
 co

ast, as sho
w

n
 in

 A
p

pen
dix

 D
.

N
ear m

ost o
f th

e n
o

rth
eastern, eastern

, an
d

 sou
theastern

 coast, the w
in

d
 p

o
w

er d
en

sity is in
 th

e
ran

ge o
f 30

0
-3

5
0

 W
/m

2.  T
h

e lo
w

est w
in

d p
o

w
er d

en
sity (2

6
0

 W
/m

2) is east o
f Isla S

aon
a and

 the
so

u
theastern

 tip
 of the D

om
in

ican
 R

ep
u

blic an
d is caused

 b
y the b

lockin
g effect o

f P
uerto

 R
ico

o
n

 th
e easterly trad

e w
in

d
 flo

w
.  P

attern
s of w

in
d p

o
w

er b
ased

 o
n

 th
e m

arin
e d

ata are sim
ilar to

th
o

se o
f th

e satellite d
ata; h

o
w

ever, the w
ind p

o
w

er d
en

sity fo
r th

e m
arine d

ata is abo
u

t 3
0

%
lo

w
er th

an
 that fo

r th
e satellite d

ata.  F
or reason

s discussed
 ab

o
ve, w

e w
ill assu

m
e th

at th
e

satellite w
ind p

o
w

ers are represen
tative o

f a 30-m
 h

eigh
t.

T
h
e S

S
M

I d
ata w

as also
 u

sed
 to

 d
eterm

in
e th

e W
eib

ull k (shap
e) facto

r fo
r th

e o
cean

 areas.  T
h

e
k

-valu
es, sh

o
w

n
 in

 F
igu

re 5
.3

, ex
hib

it a sh
arp

 grad
ien

t in
 th

e near-co
astal areas.  O

n
e m

igh
t in

fer
th

at 
the 

k
-valu

e 
cou

ld
 

be 
in 

the 
ran

ge 
o

f 
2

.4
-2

.7
 

in
 

m
an

y 
o

f 
th

e 
co

astal 
areas. 

 
L

im
ited

m
easu

rem
en

t d
ata fro

m
 w

ell-ex
p

o
sed

 coastal locatio
ns in

dicate that k-valu
es can

 vary fro
m

 2
.5

-
4

.0
.  W

e h
ave assu

m
ed

 a k
-v

alu
e o

f 3
.0

 to
 b

e gen
erally rep

resentative o
f coastal areas.  T

his is
co

n
sisten

t w
ith estim

ates o
f k-v

alu
es fro

m
 th

e m
arin

e d
ata for th

is regio
n

.

T
h
e seaso

n
al variatio

n
 in

 w
in

d
 reso

urce for 1
0

 specific ocean
 areas near the D

om
in

ican
 R

ep
u

blic
is illu

strated
 in

 figu
res p

resented in
 A

p
pen

dix
 D

.  T
h

ere are gen
erally tw

o
 high

-w
in

d
 seaso

n
s.

O
n

e h
igh

-w
in

d
 seaso

n
 is fro

m
 N

o
vem

b
er to

 F
ebru

ary, w
ith

 th
e m

ax
im

u
m

 w
in

d
 reso

u
rce m

o
stly

in
 Jan

u
ary.  T

h
e o

ther high
 w

in
d

 season
 is fro

m
 Ju

n
e to

 A
u

gu
st, w

ith
 the m

ax
im

u
m

 reso
u

rce
m

o
stly in

 Ju
ly.  T

h
e lo

w
est w

ind
 reso

urce m
o

n
th

s are m
o

stly A
p

ril an
d

 O
cto

ber.

5
.5

 W
in

d
 R

e
s

o
u

rc
e

 D
is

trib
u

tio
n

 a
n

d
 C

h
a

ra
c

te
ris

tic
s

5
.5

.1
 A

n
n

u
a

l W
in

d
 R

e
s
o
u

rc
e

 D
is

trib
u

tio
n

T
h

e w
in

d
 reso

u
rce o

ver th
e D

o
m

in
ican

 R
ep

ub
lic varies co

n
sid

erably an
d

 is stro
n

gly d
ep

en
d

ent o
n

several factors: am
b

ien
t ch

aracteristics of th
e trade w

in
d flo

w
, to

p
o

grap
hical influ

ences on the
am

b
ien

t 
w

in
d 

flo
w

, 
elevation

, 
an

d 
p

ro
xim

ity 
to

 
the 

coastlin
e. 

 
T

he 
w

ind 
reso

u
rce 

in
 

th
e

D
o

m
in

ican
 R

ep
u

blic also
 d

ep
ends stron

gly o
n

 elevatio
n

 an
d

 p
ro

x
im

ity to
 th

e coastlin
e.  In

gen
eral, th

e w
in

d
 reso

u
rce 

is 
b

est 
on 

h
illto

ps, 
rid

ge 
crests, 

an
d 

co
astal lo

catio
n

s th
at 

h
ave

ex
cellen

t ex
p

o
su

re to
 th

e prevailin
g w

in
ds that b

lo
w

 fro
m

 th
e east.  T

he ex
trem

e so
u

th
w

estern
an

d
 n

orth
w

estern
 regio

n
s o

f th
e co

u
ntry are estim

ated
 to

 h
ave th

e greatest n
u

m
b

er of areas w
ith

go
o

d
-to

-ex
cellen

t w
in

d
 resou

rces fo
r u

tility-scale ap
plicatio

ns, b
ecau

se the u
p

per-air w
in

d
s and

o
cean

 w
in

d
s are greatest in

 these regio
n

s.

B
ased

 o
n

 th
e o

cean
 w

ind d
ata, th

e extrem
e so

u
th

w
estern

 regio
n

 of th
e D

o
m

in
ican

 R
ep

u
blic h

as
th

e best w
in

d
 resou

rce in th
e co

u
ntry.  E

stim
ates o

f ocean
 w

in
d

 sp
eed

 an
d

 p
o

w
er d

en
sity ran

ge
fro

m
 8

.5
-9

.0
 m

/s an
d

 5
0

0
-6

0
0

 W
/m

2, resp
ectively.  T

hu
s, exp

o
sed

 east-facin
g co

astal sites on
 the

so
u

th
w

estern
 tip

 sh
o

uld
 have ex

cellen
t w

in
d

 resou
rce.  D

ata fro
m

 o
n

e w
ell-ex

p
o

sed
 U

S
A

ID
 site

in
 this regio

n
, lo

cated
 o

n
 Isla B

eata, in
dicate ex

cellen
t w

in
d

 reso
u

rce, alth
o

u
gh

 less th
an

 1
 year o

f
d

ata are availab
le.  D

ata fro
m

 th
e tw

o
 inlan

d
 sites located

 in
 relatively flat terrain

 in
 th

is regio
n

(N
ueva R

osa and O
viedo) ind

icate m
o

d
erate w

in
d reso

u
rce, as m

ight b
e ex

pected
 d

ue to w
in

d
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sp
eed

 
red

uctio
n

s 
caused

 
b

y 
stab

ility 
an

d
 

surface-ro
u

gh
n

ess 
effects. 

 
R

id
ge 

crests 
o

n
 

th
is

so
u

th
w

estern
 pen

in
sula co

u
ld

 h
ave su

b
stantially greater w

in
d p

o
w

er than
 coastal sites.  B

ased
 o

n
available up

p
er-air w

in
d

 data, w
e estim

ate th
at th

e high
est w

in
d

 resou
rce m

ay o
ccu

r at elevatio
ns

o
f 8

0
0

-1
2

0
0

 m
 in

 th
is regio

n
.  A

lth
o

u
gh

 th
e free-air w

inds are very stro
n

g o
n

 the so
uth

w
estern

p
en

insu
la, there are sheltered

 sites w
ith

 lo
w

 w
in

d reso
u

rce, as evid
ent fro

m
 th

e U
S

A
ID

 site at L
as

M
erced

es.

T
h

e seco
n

d
 best regio

n
 is th

e n
ear-co

astal area of n
orth

w
estern

 D
o

m
in

ican
 R

epu
b

lic, based
 o

n
 th

e
o

cean
 w

in
d

 data.  E
stim

ates of o
cean

 w
in

d
 sp

eed
 an

d
 p

o
w

er den
sity are ab

o
ut 7

.7
 m

/s an
d

4
00

 W
/m

2, resp
ectively.  E

x
p

o
sed

 east-facin
g co

astal sites in
 this regio

n
 sho

u
ld h

ave go
o

d
-to

-
ex

cellen
t w

in
d

 reso
urce, w

hich
 is co

nfirm
ed

 b
y th

e U
S

A
ID

 m
easu

rem
en

t site at G
uzm

an
citos.  A

lo
w

-level jet, w
ith p

eak w
in

d
 sp

eed
s at 2

0
0

-6
0

0
 m

 ab
o

ve sea level, is h
yp

o
th

esized
 to o

ccur in
th

is regio
n.  T

h
e heigh

t of the jet is b
elieved

 to
 b

e sim
ilar to that o

bserved
 at G

ran
d

 T
urk b

u
t w

ith
stron

ger w
in

ds.  T
herefo

re, the greatest w
ind reso

u
rce in

 th
is regio

n
 m

ay ex
ist o

n
 n

ear-co
astal

rid
ge crests at elevatio

n
s b

etw
een

 2
00

 an
d

 6
0

0
 m

; h
o

w
ever, n

o
 data are available to

 verify th
is

reso
urce.

In n
o

rth
eastern

 an
d

 eastern
 areas o

f th
e D

o
m

in
ican

 R
ep

u
b

lic, th
e o

cean
 d

ata in
dicate th

at the
ex

p
o

sed east-facin
g co

astal sites or near-co
astal hillto

p
s can

 be ex
pected

 to
 h

ave m
o

d
erate-to

-
go

o
d

 w
in

d
 reso

u
rce, dep

en
din

g o
n

 elevatio
n

 and
 p

rox
im

ity to
 the coast.  T

his app
ears to

 b
e

co
n

firm
ed

 b
y lim

ited
 m

easu
rem

en
t d

ata fro
m

 tw
o

 U
S

A
ID

 sites (L
o

s C
acaos an

d L
as G

aleras) an
d

d
ata for selected

 p
erio

ds fro
m

 tw
o

 m
eteo

ro
lo

gical statio
n

s (C
ab

o
 E

ngañ
o

 an
d

 C
abrera).

In
lan

d
, th

e w
in

d
 reso

urce is ex
p

ected
 to

 b
e gen

erally lo
w

 to
 m

argin
al, except o

n
 ex

po
sed

 rid
ge

crests o
r m

o
u

n
tain

 su
m

m
its an

d
 so

m
e w

in
d

 co
rrido

rs th
at m

ay h
ave accelerated

 w
in

d
 flo

w
.  T

he
m

agn
itu

d
e of th

e free-air w
in

d
 resou

rce d
ecreases fro

m
 eastern

 to
 cen

tral areas of th
e in

terio
r of

th
e D

om
in

ican
 R

ep
u

blic, as evid
enced

 b
y the lo

w
er free-air w

in
d

 sp
eed

s at S
anto

 D
om

in
go

 as
co

m
pared

 to
 th

ose at S
aban

a de la M
ar.  F

urth
erm

o
re, th

e w
in

d
 reso

urce is ex
pected

 to d
ecrease

significantly w
ith

 h
eigh

t at elevatio
n

s ab
o

ve ab
o

ut 1
5

0
0 m

, so
 th

at h
igh-elevatio

n
 rid

ge crests an
d

m
o

u
n

tain
 su

m
m

its in
 the C

o
rd

illera C
en

tral are ex
pected

 to
 h

ave less reso
u

rce th
an

 m
an

y o
f the

lo
w

er-elevatio
n

 rid
ge crests in

 the D
o

m
in

ican R
ep

u
blic.

T
here are tw

o
 w

in
d

 corrid
o

r areas th
at are believed

 to h
ave m

o
d

erate w
in

d
 reso

u
rce, at least fo

r
ru

ral p
o

w
er app

licatio
n

s.  H
illtop

s or elevated
 terrain

 areas w
ithin

 th
ese corrid

o
rs sh

ou
ld

 have
even

 b
etter w

in
d

 resou
rce.  O

n
e of th

ese w
in

d
 co

rrid
o

rs is V
alle del C

ib
ao

 in
 n

orth
w

estern
D

o
m

in
ican

 R
ep

u
blic, startin

g w
est of S

antiago an
d

 stretchin
g w

estw
ard

 to
 n

ear M
o

nte C
risti.

T
he o

ther w
in

d
 corrid

or is V
alle de N

eib
a, w

hich
 begin

s n
ear B

araho
n

a an
d

 exten
d

s w
estw

ard to
L

ago
 E

n
riq

uillo
 an

d
 also

 possib
ly to

 th
e H

aitian
 b

ord
er.  T

hese w
ind corrid

o
r areas are ex

p
ected

to
 h

ave q
uite stro

n
g aftern

o
o

n
 w

in
d

s, p
articu

larly fro
m

 M
arch

 thro
u

gh
 A

u
gust.

5
.5

.2
 S

e
a

s
o
n

a
l W

in
d

 R
e

so
u

rc
e
 D

is
trib

u
tio

n

T
he seaso

n
al variability o

f th
e w

in
d

 reso
urce d

ep
en

d
s o

n several facto
rs, inclu

d
in

g p
ro

x
im

ity to
th

e coastlin
e an

d
 ex

p
o

sure to
 o

cean
 w

in
d

s, elevatio
n ab

o
ve sea level an

d
 su

rro
u

nd
in

g terrain
, an

d
geo

grap
h

ic lo
cation

.

M
o

n
th

ly p
rofiles of w

in
d

 reso
urce versu

s elevatio
n

 are sh
o

w
n

 in
 A

p
p

en
d

ix
 C

 for th
e u

p
per-air

station
s.  In free-air elevatio

ns o
f 5

0
0

 to
 2

0
0

0
 m

, th
e h

ighest w
in

d
 reso

u
rce occu

rs fro
m

 June
th

ro
u

gh
 A

u
gu

st an
d

 D
ecem

b
er th

ro
u

gh
 F

eb
ruary.  H

isto
rically, July is th

e m
o

n
th

 w
ith

 th
e high

est
w

in
d

 reso
urce an

d
 O

cto
b

er the m
o

n
th

 w
ith

 the low
est w

in
d

 reso
u

rce.  T
herefore, high rid

ge crests
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th
at h

ave ex
cellent exp

o
sure to

 the easterly trade w
in

ds can
 b

e ex
p

ected
 to

 h
ave th

e h
ighest w

in
d

reso
urce fro

m
 Ju

n
e to

 A
u

gust an
d

 D
ecem

b
er to

 F
eb

ru
ary, w

ith
 the highest resou

rce in July an
d

lo
w

est in O
cto

ber.  T
h

ere are o
nly sligh

t variation
s in

 the free-air w
in

d
 directio

ns b
y season

.
A

lth
o

u
gh

 the m
ost freq

uen
t directio

n is east, th
ere is an

 in
creased

 freq
u

en
cy o

f east-so
u

th
east

w
in

d
s d

urin
g th

e p
erio

d
 fro

m
 Ju

ne to
 A

u
gu

st an
d

 an
 in

creased
 frequ

en
cy o

f east-n
o

rth
east w

in
d

s
d

u
rin

g the p
eriod

 fro
m

 N
o

vem
b

er to
 F

eb
ru

ary.

O
cean

 areas in the vicinity o
f th

e D
o

m
in

ican
 R

ep
u

b
lic are estim

ated
 to

 have sim
ilar seaso

n
al

variab
ility as th

e free-air w
in

ds, b
ased

 o
n

 sh
ip an

d
 satellite w

in
d

 data.  T
he seaso

n
al variatio

n
 in

w
in

d
 reso

urce fo
r 1

0
 specific o

cean
 areas near the D

o
m

in
ican

 R
ep

u
b

lic is illu
strated

 in figures
p

resen
ted

 in A
p

p
en

dix
 D

.  T
here are gen

erally tw
o

 high-w
in

d
 seaso

n
s.  O

n
e high-w

in
d

 seaso
n

 is
fro

m
 N

o
vem

ber to
 F

ebru
ary, w

ith
 th

e m
ax

im
u

m
 w

in
d

 reso
u

rce m
ostly in

 Jan
u

ary.  T
he oth

er h
igh

w
in

d
 seaso

n
 is fro

m
 Ju

n
e to

 A
u

gust, w
ith

 th
e m

ax
im

u
m

 reso
u

rce m
ostly in

 July.  T
he lo

w
est

w
in

d
 reso

urce m
o

n
th

s are gen
erally A

p
ril an

d
 O

cto
b

er.

H
o

w
ever, th

ere are so
m

e m
in

o
r differen

ces b
etw

een
 th

e o
cean

 d
ata an

d
 free-air d

ata.  T
h

e o
cean

d
ata in

dicate th
at Jan

u
ary is th

e w
ind

iest m
o

n
th

 in
 all regio

ns, w
h

ereas th
e free-air d

ata sh
o

w
ed

th
at July w

as th
e w

in
diest m

o
n

th
.  F

or m
o

st areas, th
e o

cean
 d

ata in
d

icate th
at the p

eriod
N

o
vem

b
er th

rou
gh

 F
eb

ru
ary h

as greater w
in

d
 reso

u
rce th

an
 th

e p
erio

d
 Ju

n
e thro

u
gh

 A
u

gu
st,

w
h

ereas the free-air data in
dicate that th

e perio
d

 N
o

vem
b

er thro
u

gh
 F

eb
ruary h

as sign
ifican

tly
less w

in
d

 reso
u

rce than
 th

e perio
d

 Ju
n

e th
ro

u
gh

 A
u

gust.  A
 p

o
ssible exp

lanatio
n

 co
uld

 b
e th

at
th

ere is m
ore m

ix
in

g an
d

 d
o

w
n

w
ard

 tran
sp

o
rt of the w

in
ds alo

ft o
ver th

e ocean
 areas durin

g th
e

co
o

ler m
o

n
th

s, su
ch

 as D
ecem

b
er to

 F
eb

ruary, th
an d

u
rin

g th
e w

arm
er m

o
n

th
s.  T

he air is m
ore

stable o
ver th

e o
cean

 areas d
u

rin
g th

e w
arm

er m
o

n
th

s o
f Ju

n
e to

 A
u

gust, so
 th

at the w
ind sh

ear is
greater in

 th
e lo

w
est few

 h
u

nd
red

 m
eters ab

o
ve th

e o
cean

 surface.  E
vid

en
ce o

f this seasonal
effect is o

b
served

 at so
m

e station
s th

at h
ave b

oth
 u

p
per-air w

ind d
ata an

d
 w

ell-ex
p

o
sed

 surface
w

in
d

 m
easu

rem
en

ts.  F
o

r ex
am

p
le, the 1

0
-m

 w
in

d
 p

o
w

er m
easured

 at S
t. M

aarten
 is sligh

tly
greater in

 Jan
uary th

an in
 Ju

ly, even
 th

o
u

gh
 th

e free-air w
in

d
 p

o
w

er at 1
0

0
0

 m
 is significantly

less in
 Jan

uary th
an in

 Ju
ly.

T
h

erefo
re, coastal p

o
ints o

n
 cap

es an
d

 p
en

insu
las th

at are w
ell-ex

p
o

sed
 to

 th
e o

cean
 w

in
d

s can
 be

ex
p

ected
 to

 have th
e high

est w
in

d
 reso

u
rce fro

m
 N

o
vem

b
er to

 F
ebru

ary an
d

 Ju
n

e to
 A

u
gu

st, w
ith

th
e lo

w
est in O

ctob
er.  G

en
erally, th

ese typ
es o

f lo
catio

n
s w

ill exh
ibit very sm

all diu
rn

al (tim
e-

o
f-d

ay) variatio
ns in

 the w
in

d
 reso

u
rce an

d
 are n

ot sign
ificantly influ

en
ced

 b
y lan

d
-sea breeze

flo
w

s an
d

 oth
er typ

es o
f lan

d
-b

ased
 effects o

n
 th

e w
in

d
 flo

w
.

In co
astal areas w

here lan
d

-sea breeze effects an
d

 o
ther lan

d
-b

ased
 in

flu
ences b

eco
m

e m
ore

p
ro

m
in

en
t, th

e seaso
n

al variatio
n

s o
f th

e w
in

d
 resou

rce w
ill be m

o
d

ified
 an

d b
eco

m
e m

ore
sim

ilar to
 th

o
se o

f inlan
d

 areas.  T
he w

ind reso
urce w

ill d
ecrease in

 m
o

n
th

s w
ith

 lo
w

er su
n

 an
gle

an
d

 red
u

ced m
ix

in
g d

o
w

n
 o

f th
e w

in
d

s aloft (such
 as N

o
vem

ber th
ro

u
gh

 January) and
 increase in

m
o

n
th

s w
ith

 higher su
n

 an
gle an

d
 greater vertical m

ix
in

g (such
 as M

arch
 thro

u
gh

 A
u

gust).  A
s a

co
n

sequ
en

ce, m
an

y co
astal an

d inlan
d

 lo
catio

ns m
ay h

ave greater w
in

d
 reso

u
rce in M

arch
 an

d
A

pril than
 in D

ecem
b

er an
d

 Jan
u

ary, even
 th

o
u

gh
 th

e w
in

d
s aloft an

d
 ocean w

in
ds are greater in

D
ecem

b
er an

d
 Jan

u
ary.  A

t m
an

y lo
catio

n
s, th

e w
in

d
 resou

rce is h
ighest fro

m
 June thro

u
gh

A
u

gu
st, w

ith
 a seco

n
dary seaso

n
al m

ax
im

u
m

 fro
m

 M
arch

 th
ro

u
gh

 M
ay.  A

t m
an

y lo
catio

ns, th
e

w
in

d
 reso

urce is lo
w

est fro
m

 O
cto

b
er thro

u
gh

 D
ecem

b
er.
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5
.5

.3
 D

iu
rn

a
l W

in
d
 S

p
e
e

d
 D

is
trib

u
tio

n

T
he m

agnitu
d

e o
f th

e d
iurn

al variatio
n

, or w
ind sp

eed
 versus tim

e o
f d

ay, is a fun
ctio

n
 o

f th
e

relative elevatio
n

, influen
ce o

f th
e ocean

, seaso
n

, an
d

 free-air w
in

d
 flo

w
 ch

aracteristics.  T
h

e
d

istrib
u

tio
n

 at lo
w

 elevatio
n

, in
lan

d
 sites in

 sim
ple terrain

 typ
ically is a m

ax
im

u
m

 w
in

d
 sp

eed
d

u
rin

g the aftern
o

on
 an

d
 a m

in
im

u
m

 n
ear su

nrise.  T
he p

rim
ary fo

rcin
g m

ech
an

ism
 fo

r this
p

attern is d
aytim

e h
eatin

g, w
h

ich
 d

estabilizes th
e lo

w
er levels o

f th
e atm

o
sp

h
ere, resultin

g in
 a

d
o

w
n

w
ard

 transfer of m
om

en
tu

m
 to

 th
e su

rface.  T
he n

ear-su
rface w

in
ds ten

d
 to p

eak in the
aftern

oo
n

, w
h

ich
 corresp

o
n

ds to
 the tim

e o
f m

ax
im

u
m

 h
eatin

g.  In th
e even

in
g, th

e declinin
g

su
p

p
ly o

f su
n

shin
e lead

s to
 surface co

olin
g, m

ore stab
ility, an

d
 a red

uctio
n

 of w
ind sp

eed
.  T

he
m

in
im

u
m

 in
 su

rface w
in

d sp
eed

 n
ear su

n
rise corresp

o
n

ds to
 th

e tim
e o

f m
ax

im
u

m
 atm

osp
h

eric
stability.  T

h
e ch

art of speed
 an

d
 p

o
w

er b
y h

o
u

r in
 A

p
p

en
dix

 A
 for th

e U
S

A
ID

 sites and
A

p
p

en
d

ix B
 for D

A
T

S
A

V
2

 station
s sh

o
w

s this p
h

enom
en

o
n

.  F
ro

m
 an

 early
-m

o
rn

in
g m

in
im

u
m

,
w

in
d

 speed
s in

crease rapid
ly follo

w
in

g su
n

rise, reachin
g a p

eak in
 th

e aftern
o

o
n

 or b
y late

m
o
rn

in
g in

 so
m

e cases.  W
in

d
s d

ecrease in the even
in

g an
d

 th
en rem

ain
 fairly stead

y d
u

rin
g th

e
late n

ight an
d

 early m
orn

in
g h

o
u

rs.

O
n

 h
igh

 m
o

u
n

tain
 su

m
m

its an
d

 rid
ge crests, diu

rn
al d

istrib
utio

n
s differ fro

m
 th

o
se of lo

w
-

elevatio
n

 sites.  T
h

e stron
gest w

inds occu
r at n

ight w
hereas the low

est w
in

d
 sp

eed
s are observed

d
u

rin
g the m

id
d

ay h
o

u
rs.  O

n
 lo

w
er-elevatio

n
 rid

ge crests o
r rid

ge crests th
at are in

flu
enced

significantly b
y an

 elevated
 p

lateau
, the diu

rn
al p

rofile w
ill b

e m
o

d
ified

 an
d

 th
e w

ind m
ay b

e
greater d

u
rin

g th
e d

ay th
an

 the n
ight.  A

t so
m

e elevated
 sites, th

e diurn
al variatio

n
s m

ay b
e q

u
ite

sm
all an

d
 vary little b

etw
een

 day an
d

 n
igh

t.  A
p

pen
dix

 A
 for U

S
A

ID
 sites in

clu
d

es so
m

e d
ata for

o
n

e elevated
 site lo

cated
 o

n
 a rid

ge crest –
 L

a L
o

m
a, w

h
ich

 has an elevation
 o

f ab
o

ut 8
0

0
 m

ab
o

ve sea level.  T
he chart o

f sp
eed

 an
d p

o
w

er b
y h

o
u

r in A
p

p
en

dix
 A

 fo
r this site ind

icates th
at

th
e w

in
d

 reso
urce d

o
es n

o
t vary significantly b

etw
een

 d
ay an

d n
ight.

O
ver th

e o
cean

, th
e d

iurn
al variatio

n
 of the atm

o
sp

h
eric in

stab
ility is typ

ically reversed
, resu

ltin
g

in
 a w

in
d

 speed
 m

ax
im

u
m

 at n
igh

t an
d

 a m
in

im
u

m
 in

 th
e aftern

o
o

n
.  H

o
w

ever, diu
rnal w

in
d

sp
eed

 ch
an

ges betw
een

 d
ay an

d
 night at o

cean
 sites are typically q

u
ite sm

all, in
 co

m
pariso

n
 to

th
o

se fo
un

d
 at inland

 sites.  T
he d

ata for C
abo E

n
gañ

o
 in

 b
o

th A
p

p
en

dix
 A

 and
 B

 sh
o

w
 th

e
m

arin
e influen

ce o
b

served
 at this lo

catio
n

, w
h

ere th
e n

igh
ttim

e w
in

d
 reso

urce is sligh
tly greater

th
an

 th
e daytim

e w
in

d
 reso

urce.  A
t an

o
ther ex

p
o

sed
 co

astal p
o

in
t, L

as G
aleras at the eastern en

d
o

f the S
am

an
a p

enin
su

la, th
e d

aytim
e w

in
d

s are greater th
an the n

ighttim
e w

in
d

s, alth
o

u
gh

 the
d

iu
rnal variation

 is relatively sm
all co

m
pared to

 th
at of inland

 sites.

G
uzm

an
cito

s, o
n

e of the U
S

A
ID

 sites lo
cated

 o
n

 a co
astal h

illto
p

 in
 north

w
estern

 D
om

in
ican

R
ep

u
b

lic, has a very large d
iurn

al variatio
n

 w
ith

 lo
w

est w
in

d
s near su

nrise an
d greatest w

in
ds

b
etw

een
 n

o
o

n
 an

d
 8

 p
.m

.  A
 stro

n
g sea b

reeze circulatio
n

, en
ergized

 b
y a p

o
w

erful low
-level

w
in

d
 jet, is believed

 to b
e resp

onsib
le for the stron

g aftern
o

on
 an

d
 even

in
g w

in
d

s th
at are

o
b

served
 at th

is locatio
n

, an
d

 m
ay ex

ist at m
an

y o
th

er ex
p

osed
 lo

catio
n

s in
 near-co

astal areas of
th

e n
orth

w
estern p

o
rtio

n
 o

f the D
o

m
in

ican
 R

ep
u

blic.  A
t th

e G
u

zm
an

cito
s site, th

ese p
o

w
erful

aftern
oo

n
 an

d even
in

g w
in

d
s average alm

o
st 9

 m
/s o

n an
 an

n
u

al b
asis an

d
 ab

o
ut 1

1
-1

2
 m

/s d
u

rin
g

th
e peak w

in
d

 m
o

n
th

s of Ju
ly and

 A
u

gu
st.
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6
.0

 W
in

d
 M

a
p

p
in

g
 a

n
d

 Id
e
n

tific
a
tio

n
 o

f R
e
s
o

u
rc

e
 A

re
a
s

6
.1

 In
tro

d
u

c
tio

n

In
 th

is sectio
n

, w
e presen

t th
e resu

lts of th
e w

ind
 m

ap
p

in
g, an

d
 w

in
d p

o
w

er d
en

sity estim
ates for

th
e D

o
m

in
ican

 R
ep

u
blic.  T

w
o

 classificatio
n schem

es fo
r w

in
d

 p
o

w
er d

en
sity are u

sed
, o

n
e fo

r
w

in
d

 p
o

w
er tech

n
olo

gy in
 ru

ral areas an
d

 o
n

e for u
tility

-scale app
licatio

n
s.

In
 ad

d
itio

n
 to

 a n
atio

nal w
in

d
 reso

urce m
ap

, N
R

E
L

 also
 pro

d
uced

 fo
u

r regio
nal m

ap
s.  T

h
e

regio
n

al d
ivisio

ns w
ere d

eterm
in

ed
 p

rin
cip

ally o
n

 the geo
grap

h
y o

f the co
untry an

d
 the d

esire to
m

ain
tain

 th
e sam

e m
ap

 scale fo
r each

 regio
n

.

6
.2

 W
in

d
 P

o
w

e
r C

la
s

s
ific

a
tio

n
s

T
h

e w
in

d
 po

w
er classification

s for th
e D

o
m

in
ican

 R
ep

ub
lic are presented

 in
 T

able 6
-1

.  T
w

o
d

ifferen
t classificatio

n
s are used

 in
 th

e an
alysis: o

n
e fo

r u
tility-scale ap

plication
s and

 o
n

e fo
r rural

p
o

w
er app

licatio
n

s.  F
or utility

-scale ap
p

licatio
n

s, areas w
ith

 a C
lass 2

 an
d

 higher resou
rce

p
o

tential are co
n

sid
ered

 su
itab

le for w
in

d
 p

o
w

er develo
p

m
en

t.  F
or rural ap

plicatio
ns, areas w

ith
a C

lass 1
 ratin

g o
r high

er are co
n

sid
ered

 su
itable fo

r w
in

d
 p

o
w

er d
evelo

p
m

en
t.  In

 review
in

g th
e

m
ap

p
in

g resu
lts, it is im

p
o

rtant to keep
 these classificatio

ns sep
arate, b

ecause an
 area con

sid
ered

m
argin

al fro
m

 a u
tility-scale-ap

p
licatio

n
 p

oint o
f view

 is co
n

sid
ered

 m
o

d
erate fro

m
 a rural p

o
w

er
ap

p
licatio

n
 p

oin
t o

f view
.

T
a
b

le
 6

-1
.  W

in
d

 P
o

w
e
r C

la
s
s
ific

a
tio

n

C
la

s
s

R
e
s
o
u
rc

e
 P

o
te

n
tia

l
U

tility                R
u
ra

l
W

in
d
 P

o
w

e
r

D
e
n
s
ity (W

/m
2)

@
 3

0
 m

W
in

d
 S

p
e
e
d
 (a

)

(m
/s

) @
 3

0
 m

1
M

a
rg

in
a

l
M

o
d
e
ra

te
1
0
0
-2

0
0

4
.9

–
6
.1

2
M

o
d
e
ra

te
G

o
o
d

2
0
0
-3

0
0

6
.1

–
7
.0

3
G

o
o
d

E
x
c
e
lle

n
t

3
0
0
-4

0
0

7
.0

–
7
.7

4
E

x
c
e
lle

n
t

E
x
c
e
lle

n
t

4
0
0
-6

0
0

7
.7

–
8
.9

5
E

x
c
e
lle

n
t

E
x
c
e
lle

n
t

6
0
0
-8

0
0

8
.9

–
9
.8

6
E

x
c
e
lle

n
t

E
x
c
e
lle

n
t

8
0
0
-1

0
0
0

 9
.8

–
1
0
.5

(a
) M

e
a
n
 w

in
d
 s

p
e
e
d
 is

 e
s
tim

a
te

d
 a

ss
u
m

in
g
 a

 W
e
ib

u
ll d

is
trib

u
tio

n
 o

f w
in

d
 s

p
e
e
d
s w

ith
 a

 s
h
a
p
e
 fa

c
to

r (k
) o

f 3
.0

 a
n
d

s
ta

n
d
a
rd

 s
e
a
-le

ve
l a

ir d
e
n
sity. T

h
e
 a

c
tu

a
l m

e
a
n
 w

in
d
 s

p
e
e
d
 m

a
y d

iffe
r fro

m
 th

e
s
e
 e

s
tim

a
te

d
 va

lu
e
s
 b

y a
s m

u
c
h
 a

s 2
0

p
e
rc

e
n
t, d

e
p
e
n
d
in

g
 o

n
 th

e
 a

ctu
a
l w

in
d
 s

p
e
e
d
 d

istrib
u
tio

n
 (o

r W
e
ib

u
ll k va

lu
e
) a

n
d
 e

le
va

tio
n
 a

b
o
ve

 s
e
a
 le

ve
l.

6
.3

 A
p

p
ro

a
c

h

W
e previo

u
sly p

resen
ted

 th
e d

escription
 o

f th
e m

ap
p

in
g m

eth
o

d
o

lo
gy in

 S
ectio

n
 4

.0
.  N

R
E

L
p

rep
ared

 th
e d

igital terrain
 data set fro

m
 th

e D
E

M
 in

fo
rm

atio
n

 for the D
o

m
in

ican R
ep

u
blic.

N
R

E
L

 also
 prepared the m

eteo
rolo

gical d
ata files n

ecessary fo
r the m

o
d

elin
g an

alysis.  T
hese

m
eteo

ro
lo

gical data files inclu
d

ed
 vertical w

in
d

 profiles, w
in

d
 p

o
w

er ro
ses that ex

p
ress the

p
ercen

tage o
f total w

ind p
o

w
er d

ensity b
y d

irection
 sector, and

 o
p

en
-o

cean
 w

in
d

 p
o

w
er d

en
sity.

T
he vertical p

ro
files are bro

ken
 d

o
w

n
 into

 1
0

0
-m

 in
tervals an

d
 centered

 every 1
0

0
 m

 ab
o

ve sea
level, except for th

e lo
w

est layer, w
hich

 is at 5
0

 m
eters.
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T
he vertical p

ro
files w

ere carefu
lly d

eterm
in

ed
, b

ased
 prim

arily o
n

 the u
p

per-air d
ata, an

d
 th

en
su

bjectively m
o

d
ified

 to
 d

erive th
e final pro

files fo
r 2

2
 specific geo

grap
h

ic zo
n

es. W
e also

d
evelo

p
ed

 w
in

d
 ro

ses to acco
u

n
t for the effects o

f sh
ort-ran

ge (less th
an

 10
 km

), m
ed

iu
m

-ran
ge

(1
0

–
5

0
 km

), an
d

 lo
n

g-ran
ge (>

5
0

 km
) b

lo
ckin

g o
f th

e am
b

ien
t w

in
d

 flo
w

 b
y terrain

.

6
.4

 M
a

p
p

in
g

 R
e
s

u
lts

T
he w

in
d

 reso
u

rce in the D
o

m
in

ican R
ep

u
blic is stro

n
gly d

ep
en

den
t o

n
 elevatio

n
 and

 p
ro

x
im

ity
to

 the coastlin
e, as can

 b
e seen in

 F
igure 6

.1.  In gen
eral, the w

ind reso
urce is best o

n
 hilltop

s,
rid

ge crests, an
d

 coastal lo
catio

n
s that have ex

cellen
t ex

p
osu

re to
 th

e p
revailin

g w
in

d
s that b

lo
w

fro
m

 th
e east.  T

he ex
trem

e so
u

th
w

estern
 an

d
 n

orth
w

estern regio
ns o

f the co
u

ntry are estim
ated

to
 h

ave the greatest n
u

m
b

er of areas w
ith

 go
o

d
-to

-ex
cellen

t w
in

d
 reso

urces for utility-scale
ap

p
licatio

n
s, because th

e u
pp

er-air w
in

d
s an

d
 ocean w

in
d

s are greatest in these regio
n

s.

T
he w

in
d

 m
ap

p
in

g resu
lts sh

o
w

 m
an

y areas of go
o

d
-to

-ex
cellen

t w
in

d
 reso

urce for utility
-scale

ap
p

licatio
n

s or excellent w
ind

 reso
urce for village p

o
w

er ap
p

licatio
n

s, p
articu

larly in
 the extrem

e
so

u
th

w
estern

 an
d

 n
orth

w
estern regio

ns o
f th

e co
u

ntry.  T
h

e best w
in

d
 reso

u
rces are fo

un
d

 in the
so

u
th

w
estern

 pro
vin

ces of P
edern

ales an
d

 B
arah

o
n

a, an
d

 th
e n

orth
w

estern
 p

ro
vinces of P

uerto
P

lata an
d

 M
o

nte C
risti.  S

ignifican
t areas of go

o
d

-to
-ex

cellen
t w

in
d

 reso
u

rce can
 b

e fo
u

n
d in

m
an

y o
th

er lo
catio

n
s, su

ch
 as w

ell-ex
p

o
sed

 h
illto

p
s an

d
 rid

ge crests of th
e S

am
an

a P
enin

su
la an

d
o

th
er n

ear-co
astal lo

catio
n

s th
rou

gh
o

u
t the D

o
m

in
ican

 R
ep

u
blic an

d the m
ajor m

o
u

n
tain

 ran
ges

in
clu

d
in

g C
ord

illera S
ep

ten
trion

al, C
ordillera O

riental, C
ordillera C

en
tral, an

d
 S

ierra N
eiba.  T

h
e

m
ap

p
in

g 
resu

lts 
sho

w
 

m
an

y 
ad

d
itio

nal 
areas 

of 
m

o
d

erate 
w

ind 
reso

urce 
fo

r 
u

tility-scale
ap

p
licatio

n
s or go

o
d

 w
in

d
 reso

u
rce fo

r village p
o

w
er ap

plicatio
ns, in

clu
d

in
g m

an
y east-facin

g
co

astal locatio
ns alo

n
g th

e eastern
 an

d
 n

o
rth

ern
 coasts of the D

o
m

in
ican

 R
ep

u
blic.

T
o better p

o
rtray th

e m
ap

p
in

g results in
 m

ore d
etail, th

e D
o

m
in

ican
 R

ep
ub

lic w
as d

ivid
ed

 into
fo

u
r regio

n
s –

 so
uth

w
estern

, north
w

estern
, cen

tral, an
d

 eastern
.  E

ach
 regio

n
 co

vered
 an

 area o
f

ap
p

ro
xim

ately 1
6

0
 km

 b
y 1

6
0

 k
m

. W
e d

eterm
in

ed
 the regional d

ivisio
n

s p
rin

cip
ally o

n
 the

geo
grap

h
y o

f th
e cou

n
try an

d
 the d

esire to
 m

ain
tain

 th
e sam

e m
ap

 scale for each
 regio

n
.  T

h
e

b
o

u
n

d
aries o

f these regio
n

s are p
resented

 in
 F

igu
re 6

.2
.

6
.4

.1
 S

o
u

th
w

e
s
te

rn
 R

e
g
io

n

T
h

e 
S

o
u

th
w

estern 
R

egio
n

 
co

nsists 
p

rim
arily 

o
f 

th
e 

p
ro

vin
ces 

of 
P

edern
ales, 

B
arah

o
na,

In
d

ep
en

d
en

cia, 
B

ao
ru

co
, 

A
zu

a, 
an

d
 

S
an

 
Ju

an
. 

 
T

he 
p

olitical, 
geo

grap
h

ic, 
an

d
 

w
in

d
 

energy
p

o
tential of th

is regio
n are sh

o
w

n
 in

 F
igures 6

.3
, 6

.4
, an

d
 6

.5
.  T

his regio
n

 h
as the b

est w
in

d
en

ergy reso
urce in

 th
e D

om
in

ican
 R

ep
ub

lic.

G
eo

grap
h

ically, th
is region is d

o
m

in
ated

 b
y th

ree m
o

u
n

tain
 ran

ges (S
ierra de B

aoru
co

 to
 th

e
so

u
th

, the S
ierra d

e N
eib

a an
d

 th
e so

uth
w

estern
 p

o
rtio

n
 of the C

o
rdillera C

entral), the valleys
b

etw
een

 them
 (V

alle d
e N

eib
a an

d
 V

alle d
e S

an
 Ju

an
), an

d
 coastal p

lains.

T
he areas w

ith
 th

e m
ost en

ergetic w
in

d
 reso

u
rce are lo

cated
 in th

e S
ierra d

e B
aoru

co an
d

 alo
n

g
th

e so
u

thern
 co

astal plain
s.  T

he b
est w

in
d

 reso
urce o

f any co
astal area is fo

u
n

d
 in

 th
e vicin

ity o
f

C
ab

o
 B

eata and
 Isla B

eata.  T
hese lo

catio
n

s have su
fficien

t resou
rce to su

p
po

rt u
tility-scale

p
rojects as w

ell as rural ap
p

licatio
ns.  T

he eastern
 coasts of the p

enin
su

la an
d

 th
e islan

d
 sh

o
w

ex
cellen

t reso
u

rce, w
ith

 average sp
eeds greater th

en 7
.7

 m
/s an

d p
o

w
er d

ensities b
etw

een
 4

0
0

 and
6
00

 W
/m

2.  T
he hills in

 the sou
thern

 portio
n o

f th
e p

ro
vin

ce o
f P

ed
ern

ales p
ro

du
ce en

h
an

ced flo
w
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an
d

 a better reso
u

rce th
an

 th
e su

rro
u

nd
in

g lo
w

-lyin
g areas.  T

he h
igher elevatio

ns in these h
ills

h
ave ex

cellen
t w

in
d

 reso
urce (average w

in
d

 speeds fro
m

 7
.7

 to
 8

.9
 m

/s), w
hereas th

e lo
w

er h
ills

in
 the vicin

ity h
ave a go

o
d

-to
-ex

cellent reso
urce, w

ith average speed
s fro

m
 7

.0
 to

 7
.7

 m
/s an

d
w

in
d

 p
o

w
er d

ensities fro
m

 3
0

0
 to

 40
0

 W
/m

2.  M
u

ch
 o

f th
e so

uth
eastern

 p
o

rtion
 o

f th
e p

enin
sula

h
as at least m

o
d

erate w
ind reso

urce w
ith

 average w
in

d
 speeds fro

m
 6

.1
 to

 7
.0 m

/s (p
o

w
er

d
en

sities fro
m

 2
0

0
 to

 3
0

0
 W

/m
2).

T
he w

in
d

 m
ap

p
in

g an
alysis in

dicates that th
e very b

est w
ind reso

u
rce in

 the entire co
u

ntry is
w

ithin
 the S

ierra de B
ao

ru
co

.  T
hese m

o
u

n
tains en

han
ce th

e trad
e w

in
d

 flo
w

, pro
d

u
cin

g so
m

e
areas w

ith
 average w

in
d

 sp
eed

s in
 ex

cess of 9
.8

 m
/s, w

ith p
o

w
er den

sities of m
ore than

80
0 W

/m
2.  T

he location
s w

ith
 th

e best w
in

d
 reso

u
rce are n

ot fo
u

n
d

 in
 th

e highest elevatio
n

 o
f

th
is m

o
u

n
tain

 ran
ge.  T

he h
igh

est elevatio
n

s are in
 ex

cess of 2
5

0
0 m

, b
u

t th
e b

est w
in

ds are fo
u

n
d

o
n

 rid
ges w

ith elevation
s b

elo
w

 app
ro

xim
ately 1

5
0

0
 m

.  M
axim

u
m

 w
in

d
 sp

eeds in this regio
n

o
ccu

r  at ap
pro

x
im

ately 1
0

0
0

 m
 ab

o
ve sea level. T

he h
ighest rid

ges in
 th

e p
ro

vince of B
arah

o
n

a
are at elevatio

n
s b

elo
w

 1
5

0
0

 m
 an

d
 h

ave m
an

y areas w
ith an ex

cellent w
ind reso

urce.

A
lth

o
u

gh
 the w

in
d reso

u
rce in

 the highest elevatio
ns in

 the S
ierra B

aoru
co

 is not as energetic as
at the b

est sites in
 lo

w
er elevation

s, th
e rid

ges th
ro

u
gh

o
u

t th
ese m

o
u

n
tains h

ave gen
erally go

o
d

-
to

-ex
cellen

t w
in

d
 en

ergy p
o

tential.  In
 fact, in the so

uth
w

estern
 regio

n
 as a w

h
ole, th

e ridges in
m

o
u

n
tain

o
u

s terrain
 ten

d to
 h

ave at least m
o

d
erate-to

-go
o

d
 reso

urce.  M
o

st lo
w

-lyin
g areas, w

ith
th

e ex
ceptio

n
 o

f th
ose alo

n
g the co

ast, an
d

 m
o

u
n

tain
o

u
s terrain

 n
o

t o
n

 rid
ges, h

ave p
o

or w
ind

reso
urce, w

ith
 lim

ited
 p

otential for w
in

d
 reso

u
rce app

licatio
n

s.  T
he V

alle d
e N

eib
a, w

hich
 ru

n
s

alm
o

st p
arallel to

 the p
revailin

g trad
e w

in
d

 flo
w

, is o
n

e n
o

n
-co

astal lo
w

-lyin
g area th

at sh
o

w
s

p
o

tential fo
r rural ap

plicatio
ns.

6
.4

.2
 N

o
rth

w
e

s
te

rn
 R

e
g
io

n

T
h

e N
o

rth
w

estern
 R

egio
n

 inclu
d

es all or p
o

rtio
n

s of th
e p

ro
vin

ces o
f M

o
nte C

risti, P
u

erto
 P

lata,
V

alverd
e, D

ajab
on

, S
antiago R

o
d

rigu
ez, S

an
tiago

, E
lias P

iña, S
an

 Ju
an

, L
a V

ega, an
d

 A
zu

a.  T
he

p
rincipal geo

grap
hic featu

res in
 th

is regio
n

 are the C
o

rdillera C
entral m

o
u

n
tain

 ran
ge, the V

alle
d

e S
an

 Ju
an

, th
e V

alle d
el C

ib
ao

, an
d

 the C
o

rd
illera S

ep
ten

trio
n

al.  F
igures 6

.6
, 6

.7
, and

 6
.8

 sh
o

w
th

e p
olitical, terrain

, an
d w

in
d

 reso
u

rce featu
res in

 this regio
n

.

T
h

e C
o

rdillera C
entral rise to

 their m
ax

im
u

m
 elevatio

n
s in

 th
e central p

ortio
n

 o
f th

is regio
n

, m
o

re
th

an
 25

0
0

 m
 ab

o
ve sea level.  A

 sm
all am

o
u

n
t o

f th
e rid

geto
p

 lan
d

 is classified
 as ex

cellent.  T
he

rest o
f th

e rid
ges in

 th
ese m

o
u

n
tain

s have m
o

d
erate-to

-go
o

d
 reso

u
rce; h

o
w

ever, th
eir rem

ote
lo

catio
n

s m
ake th

em
 u

n
likely can

did
ates fo

r ap
plicatio

n
s.

U
seful w

in
d

 reso
u

rce is fo
u

n
d

 alo
n

g the n
o

rth
ern

 co
astal areas fro

m
 C

ab
o

 d
el M

o
rro

 in
 the w

est
an

d
 eastw

ard
 to

 aro
u

n
d

 P
uerto

 P
lata.  M

an
y o

f th
e coastal sites h

ave go
o

d
-to

-ex
cellen

t w
in

d
reso

urce (average w
in

d
 speeds fro

m
 7

.0
 to

 7
.7

 m
/s).  In th

is coastal zo
n

e, elevated
 terrain

 helps to
en

h
an

ce th
e w

ind
 flo

w
 an

d
 pro

du
ce lo

calized
 areas w

ith
 ex

cellent w
in

d
 reso

u
rce.  T

his in
clu

d
es

th
e n

orth
w

estern fo
othills o

f the C
o

rd
illera S

ep
ten

trion
al an

d
 th

e h
ills to

 th
e w

est o
f L

u
perón

 an
d

so
u

th
w

est o
f P

uerto
 P

lata.

T
he 

rid
geto

p
s 

o
f 

th
e 

C
ord

illera 
S

eptentrio
n

al 
also

 
h

ave 
gen

erally 
go

o
d

-to
-ex

cellent 
w

ind
reso

urce.  T
he highest o

f th
e m

o
u

n
tain

s in
 this ran

ge reach
 elevatio

n
s o

f m
ore than

 10
0

0
 m

.
A

lth
o

u
gh

 these sites d
o

 n
ot h

ave as go
o

d
 a reso

urce as in
 the hills clo

ser to
 th

e coast, th
ere are

m
an

y lo
catio

n
s suitab

le for b
oth

 u
tility an

d
 rural ap

plicatio
ns.
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In
 

th
e 

V
alle 

d
el 

C
ib

ao, 
there 

exists 
a 

large 
area 

w
ith

 
a 

m
o

d
erate 

w
in

d
 

reso
urce 

fo
r 

rural
ap

p
licatio

n
s.  In th

e fo
o

th
ills o

f th
e C

ordillera C
entral, to

 the sou
th

 o
f V

alle d
el C

ib
ao

, th
ere are

lo
calized

 areas w
ith

 go
o

d
-to

-ex
cellent w

in
d

 reso
u

rce an
d still m

ore elevated areas w
ith m

o
d

erate-
to

-go
o

d
 reso

urce.  T
hese are fo

u
n

d
 in

 th
e hills w

ith
 elevatio

ns o
ver 2

0
0 m

 th
at are sep

arated
 to

so
m

e d
egree fro

m
 th

e m
ain

 ran
ge o

f th
e C

ordillera C
en

tral.

6
.4

.3
 C

e
n
tra

l R
e

g
io

n

T
he C

en
tral R

egio
n

 of the D
o

m
in

ican
 R

ep
u

blic includ
es all o

r p
arts o

f th
e pro

vin
ces o

f P
u

erto
P

lata, E
spaillat, M

aria T
rinidad

 S
anch

ez, S
antiago

, S
alced

o
, D

u
arte, S

am
an

a, L
a V

ega, S
anch

ez
R

am
irez, M

o
n

te P
lata, M

o
n

señ
o

r N
o

vel, A
zu

a, P
eravia, S

an
 C

risto
bal, an

d
 th

e D
istrito

 N
acio

nal.
T

he p
o

litical, to
p

o
graphic, an

d
 w

in
d

 reso
urce features o

f th
e regio

n
 are sh

o
w

n
 in

 F
igures 6

.9,
6

.1
0

, an
d

 6
.1

1
.

T
he m

ain
 to

p
o

graphic featu
res o

f th
e C

en
tral R

egio
n

 (see F
igure 6

.10
) in

clu
d

e th
e eastern

 exten
t

o
f the C

o
rdillera C

en
tral an

d
 C

ord
illera S

eptentrio
n

al, the w
estern

 p
ortio

n
 of th

e C
ord

illera
O

riental, the w
estern

 end
 o

f th
e S

am
an

a P
en

insu
la, and

 tw
o

 large co
astal p

lains, the V
ega R

eal
an

d
 L

lan
u

ra C
o

stera d
el C

aribe.

In th
e C

en
tral R

egio
n

, as in
 the N

o
rth

w
estern

 an
d

 S
o

uth
w

estern
 R

egio
n

s, the m
ajority o

f the b
est

w
in

d
 sites are clo

se to the co
ast.  M

o
st areas w

ith
in

 a few
 kilo

m
eters o

f the co
astlin

e h
ave at least

a m
o

d
erate w

in
d

 resou
rce, suitab

le for rural app
licatio

n
s.  T

errain
 features su

ch
 as 

hills 
o

r
m

o
u

n
tain

s en
h

ance the w
in

d
 flo

w
, p

articularly n
ear the coast. O

n
e can

 see this in
 th

e sm
all areas

w
ith

 excellen
t w

in
d

 resou
rce in

 th
e h

ills n
ear C

abrera, S
osu

a, an
d

 P
u

erto P
lata alon

g th
e n

orthern
co

ast.  T
his p

attern is repeated
 in

 the hills of the S
am

an
a P

enin
su

la, w
here the h

ighest rid
ges have

go
o

d
-to

-ex
cellen

t w
in

d
 resou

rce.

F
u

rther in
lan

d
, terrain

 featu
res such

 as hills or m
o

u
n

tains are essential to
 havin

g even
 m

o
d

erate-
to

-go
o

d
 w

in
d

 reso
urce.  T

h
e rid

geto
ps o

f the C
o

rdillera S
ep

ten
trio

n
al sh

o
w

 
enh

an
ced

 
w

ind
sp

eeds. 
 

M
an

y 
areas 

h
ave 

go
o

d
-to

-ex
cellen

t 
w

in
d

 resou
rce 

an
d

 a 
few

 
localized

 
areas 

h
ave

ex
cellen

t w
in

d
 reso

urce.  F
u

rth
er to the so

uth
, in

 th
e C

o
rd

illera C
en

tral, so
m

e o
f th

e rid
ges sh

o
w

ex
cellen

t w
in

d
 reso

urce, alth
ough th

ese are gen
erally fo

r rid
ges w

ith
 elevatio

ns greater th
an

1
0

0
0

 m
 b

u
t less th

an
 15

0
0

 m
.  In th

ese inlan
d

 areas th
ere is n

ot even
 m

argin
al w

in
d

 reso
urce if

th
e terrain

 elevatio
n

 is b
elo

w
 ap

p
ro

xim
ately 2

0
0

 m
.  T

his is th
e case o

ver large p
o

rtio
n

s of the
L

lan
ura C

ostera del C
aribe and

 V
ega R

eal.  O
nly alo

n
g the coastline is there an

y u
sefu

l w
in

d
reso

urce at these lo
w

er elevation
s.

6
.4

.4
 E

a
ste

rn
 R

e
g
io

n

T
his regio

n
 in

clu
d

es all or p
arts o

f th
e p

ro
vin

ces of S
am

an
a, H

ato
 M

ayo
r, M

o
nte P

lata, E
l S

eib
o

,
S

an
 P

edro
 d

e M
acoris, L

a R
om

an
a, an

d
 L

a A
ltagracia.  T

he political, to
p

o
grap

hic, an
d

 w
in

d
reso

urce features o
f this regio

n
 are displayed

 in F
igu

res 6
.1

2
, 6.1

3
, an

d
 6

.1
4

.

T
he m

ost im
p

o
rtant to

p
o

grap
hic featu

res of the E
astern

 R
egio

n
 are the S

am
an

a P
en

in
sula, th

e
C

o
rd

illera O
rien

tal, an
d

 a large p
lain

, th
e L

lan
ura C

ostera del C
arib

e.  T
he C

o
rdillera O

riental is
n

o
t a particu

larly h
igh ran

ge o
f m

o
u

n
tain

s.  P
eak elevatio

ns are o
nly ab

o
u

t 6
0

0
 m

, w
h

ich
 ju

st
q

u
alifies th

em
 as m

o
u

n
tain

s.  T
he S

am
an

a P
enin

sula has elevatio
n

s o
f th

e sam
e m

agn
itu

d
e.  T

he
L

lan
ura C

o
stera del C

aribe is extensive an
d

 h
as elevatio

ns b
elo

w
 1

0
0

 m
.
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A
 large area of m

argin
al-to

-m
o

d
erate reso

urce in
 th

e L
lan

ura C
ostera d

el C
arib

e d
o

m
in

ates th
e

w
in

d
 reso

urce d
istrib

ution
 in

 th
e E

astern
 R

egio
n

.  A
lth

ou
gh

 th
e reso

urce is n
o

t ro
b

ust, so
m

e ru
ral

ap
p

licatio
n

s of w
in

d en
ergy w

o
u

ld
 p

ro
b

ab
ly b

e feasible in a large p
ortio

n
 of this regio

n
, even

 in
th

e in
lan

d
 areas.  A

lon
g th

e coast, p
articularly o

n
 the eastern

, w
in

d
w

ard
 sid

e, th
e w

in
d

s are m
o

re
en

ergetic, w
ith

 sp
eed

s an
d

 p
o

w
er d

ensity in
 the m

o
d

erate-to
-go

o
d

 ran
ge.

A
s h

as been
 th

e case elsew
h

ere in
 the D

om
in

ican
 R

ep
u

blic, elevated
 terrain features en

h
an

ce th
e

w
in

d
 flo

w
 an

d
 p

ro
du

ce an
 im

p
ro

ved
 w

in
d

 reso
u

rce.  In
 th

e high
er rid

ges o
f the C

o
rdillera

O
riental there are so

m
e lo

catio
n

s w
ith ex

cellent w
in

d reso
u

rce an
d

 a fair n
u

m
b

er w
ith

 go
o

d
-to

-
ex

cellen
t w

in
d

 reso
urce.  O

u
t on the S

am
an

a P
enin

sula, th
e h

igher-elevatio
n

 sites sho
w

 this sam
e

ten
d

en
cy, w

ith
 an

 even
 high

er d
ensity o

f sites w
ith

 go
o

d
-to

-ex
cellen

t o
r ex

cellen
t w

in
d

 po
w

er
reso

urce.  U
tility-scale p

rojects m
ay b

e p
o

ssible in
 such

 areas.

H
o

w
ever, sim

ilar to
 o

ther p
arts of the co

untry w
ith

 m
o

u
n

tain
s or elevated terrain

 o
f som

e kin
d

,
lo

catio
n

s th
at are n

ot o
n

 th
e rid

ges d
o

 n
ot b

enefit fro
m

 th
e higher elevatio

n
 an

d
 can

 h
ave a

relatively p
o

o
r w

ind reso
urce.
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7
.0

 W
in

d
 E

le
c
tric

 P
o

te
n

tia
l

7
.1

 In
tro

d
u

c
tio

n

T
he assu

m
ptio

n
s an

d
 m

eth
o

d
s for co

n
vertin

g the w
in

d reso
u

rce to
 w

ind en
ergy p

o
ten

tial are
b

ased
 o

n
 tho

se in
 th

e rep
ort R

enew
able E

nergy T
echnology C

haracterizations (D
eM

eo an
d

 G
ald

o
1

9
9

7
) an

d
 are listed at th

e b
o

tto
m

 o
f T

able 7
-1

.  E
ach

 squ
are kilo

m
eter o

n
 the m

ap
 h

as an an
nual

average w
in

d
 p

o
w

er d
ensity, in

 W
/m

2, at a 3
0

-m
 h

eigh
t.  W

e d
evelo

ped
 an

 eq
u

atio
n

 to
 co

m
p

u
te

th
e to

tal net an
n

u
al energy d

elivery for each
 sq

uare kilo
m

eter o
f grid cells w

ith an
 an

n
u

al average
w

in
d

 p
o

w
er d

ensity o
f 2

0
0

 W
/m

2 o
r greater.  If th

e w
in

d
 pow

er den
sity w

as less than
 2

0
0

 W
/m

2,
th

e net energy p
o

tential w
as set equ

al to
 zero, b

ecau
se these grid

 cells h
ave insufficien

t w
in

d
p

o
tential fo

r the econ
o

m
ic d

evelo
p

m
en

t of u
tility-scale w

ind en
ergy.  A

lth
o

u
gh

 th
e areas w

ith
lo

w
er w

in
d

 resou
rce (1

00
-2

0
0

 W
/m

2) are n
ot eco

n
o

m
ic for utility

-scale w
in

d
 an

d th
us h

ave b
een

d
iscou

n
ted

, th
ese areas h

ave the p
o

ten
tial fo

r isolated
 u

se of sm
all w

in
d

 fo
r ru

ral electrificatio
n

p
rojects.  U

n
d

er an
o

ther scenario
 (go

o
d

-to
-ex

cellent reso
urce levels), only grid

 cells w
ith

 an
an

n
u

al average w
in

d p
o

w
er o

f 30
0

 W
/m

2 o
r greater w

ere includ
ed

.

T
h

e w
in

d
 reso

u
rce levels in

 T
able 7

-1
 are co

n
sistent w

ith
 th

o
se o

n
 th

e w
in

d reso
urce m

ap
s fo

r th
e

D
o

m
in

ican
 R

ep
u

blic.  T
he n

u
m

b
ers in the tab

le rep
resent total n

et w
in

d
-en

ergy p
o

ten
tial, an

d
th

ey h
ave n

o
t been

 red
uced

 b
y factors su

ch
 as lan

d
-u

se ex
clu

sio
ns.  T

he n
et en

ergy is alread
y

red
u

ced
 b

y ab
o

ut 1
5%

–
2

0
%

 b
ecause of ex

pected
 lo

sses fro
m

 d
o

w
n

tim
e, w

ake effects, and
 o

th
er

facto
rs. W

hen
 th

e w
in

d
 energy p

o
ten

tial is co
m

p
u

ted
, th

e w
in

d
 p

o
w

er den
sity to

 th
e tu

rb
ine-h

u
b

-
h

eigh
t level is adju

sted
 so

 the to
tal w

in
d

 energy p
o

ten
tial is n

ot d
epen

d
en

t o
n the h

eigh
t u

sed in
o

u
r w

ind
 reso

urce classification
.

7
.2

 W
in

d
 E

le
c

tric
 P

o
te

n
tia

l E
s

tim
a

te
s

W
e estim

ate th
at th

ere are abo
u

t 1
5

0
0

 km
2 o

f lan
d

 areas w
ith

 go
o

d
-to

-ex
cellen

t w
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