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FOREWORD 

The GOES USER'S GUIDE prov ides  c u r r e n t  and p o t e n t i a l  data 
users w i t h  background in fo rmat ion  on t h e  Geostat ionary 
Ope r a t i o n a l  Envi ronmental Sate1 1  i t e  (GOES) System. General 
d e t a i l s  o f  t he  spacecraf t  and i ns t rumen ta t i on  c a r r i e d  on board a re  
g iven,  as we l l  as an exp lana t i on  o f  t h e  c o l l e c t i o n  and d i s t r i b u -  
t i o n  o f  data t o  users. Types o f  images and data a v a i l a b l e  are 
presented and d e t a i l e d  i n s t r u c t i o n s  f o r  ob ta in ing  such data a re  
out1 ined. 

Th is  1983 e d i t i o n  i s  an updated ve rs ion  o f  t h e  o r i g i n a l  User 's  
Guide publ ished i n  1976. The reader w i l l  no te  t h a t  some p o r t i o n s  
o f  t h i s  p u b l i c a t i o n  have been taken d i r e c t l y  from t h r e e  o ther  
e x c e l l e n t  documents con ta in ing  necessary ma te r i a l  f o r  t h i s  GOES 
USER'S GUIDE. These are: ( 1 )  GOES D, E, F Data Book, j o i n t l y  
pub l ished by NOAA, NASA, and t h e  Hughes A i r c r a f t  Company, and 
( 2) NAVY TACTICAL APPLICATIONS GUIDE, Vol 2, Envi ronmental 
Phenomena and E f f e c t s ,  pub1 i shed by t h e  Department o f  Defense, 
and ( 3 )  The WEFAX User 's Guide, publ ished by NOAA. 
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Sect i o n  1 

BACKGROUND AND INTRODUCTION 

I n  September o f  1961 t h e  Un i ted  S ta tes  Congress passed a  law 
e s t a b l i s h i n g  a  me teo ro log i ca l  sate1 1 i t e  system. Geostat ionary 
Ope ra t i ona l  Envi  ronmental Sate1 1  i t e s  (GOES) operated by t h e  
Na t i ona l  Oceanic and Atmospheric Admi n i  s t r a t i o n  (NOAA) a re  a  
ma jo r  component o f  t h a t  system. Thus f a r  t h e r e  have been seven 
1 aunches o f  geos ta t i ona ry  sate1 1  i tes. 

Launch Date 
-- .May 5, 1974 

. ,February 6, 1975 
.October 16, 1975 
June 6, 1977 

-June 16, 1978 
September 9, 1980 

. May 22, 1981 
Scheduled f o r  A p r i l  83 

The f i r s t  f i v e  o f  these  spacecraf t  were b u i l t  by Aeronutron ics 
Fo rd  and t h e  l a s t  t h r e e  by Hughes A i r c r a f t  Company. 

The c u r r e n t  NOAA system cons i s t s  o f  two ope ra t i ona l  GOES 
s a t e l l i t e s  ( f i g .  1-1). GOES-East i s  l o c a t e d  a t  75' W and GOES- 
West i s  p o s i t i o n e d  a t  135' W. A t h i r d  s a t e l l i t e ,  GOES-Central , 
i s  l o c a t e d  a t  107' W and i s  used f o r  weather f a c s i m i l e  broad- 
casts .  

GOES sate1 1  i t e s  p rov ide  f requent  V i  s i b l e  (VIS) and I n f r a r e d  ( I R )  
images t o  mon i t o r  r o u t i n e  as w e l l  as ca tac lysmic  weather events 
such as hu r r i canes  and o t h e r  severe storms, re1 ay meteor01 og i  c a l  
o b s e r v a t i o n  da ta  from su r face  c o l l e c t i o n  p o i n t s  t o  a  process ing 
c e n t e r ,  and broadcast  processed g raph ic  and image weather data 
(WEFAX) t o  f i e l d  s ta t i ons .  Data from GOES are  a l s o  p rov ing  t o  be 
o f  i n c r e a s i n g  va lue f o r  o t h e r  environmental  appl i c a t i o n s  such as 
snow mapping and ocean su r f ace  temperature mappings. The 
s a t e l l i t e s  a l s o  mon i to r  t h e  c o n d i t i o n s  o f  t h e  magnet ic f i e l d ,  
measure t h e  e n e r g e t i c  p a r t i c l e  f l u x  i n  t h e  v i c i n i t y  o f  t h e  space- 
c r a f t ,  and observe X-ray emissions f rom t h e  sun, t r a n s m i t t i n g  
t hese  obse rva t i ons  t o  a- c e n t r a l  process ing po in t .  
measurements a r e  made th rough ins t ruments  c o l l e c t  
Space Envi  ronmental Mon i t o r  (SEM). 

Onboard t h e  Hughes GOES spacecraf t  ( f i g .  1-2), 
mental  sensor i s  a  V i s i b l e  and I n f r a r e d  Spin Scan 
(VISSR) Atmospheric Sounder (VAS). I n  i t s  o p e r a t i  
scans t h e  e a r t h  and gathers  da ta  i n  t h e  r e f l e c t e d  
and t he  thermal I R  p o r t i o n s  o f  t h e  spectrum. VAS 
I R  r a d i a t i o n  i n  any o f  severa l  spec t ra l  bands and 

These l a t t e r  
v e l y  c a l l e d  t h e  

t h e  envi  ron-  
Radiometer 
onal  mode, VAS 
v i s i b l e  l i g h t  
can a l so  ga the r  
produce images 



- Useful Cloud Information - - - Overlapping Coverage 

Longitude 

AREA COVERAGE OF GOES SATELLITES 

f i g .  1-1 GOES EAST AND GOES WEST COVERAGE AREAS 



f i g  . 1-2 GEOSTATIONARY OPERATIONAL ENVIRONMENTAL SATELL ITE  (GOES) 

1-3 



i n  m u l t i p l e  I R  spec t ra l  bands. Th i s  mode i s  c a l l e d  m u l t i s p e c t r a l  
imag ing  ( M S I ) .  VAS a l s o  has an atmospheric temperature sounding 
c a p a b i l i t y  f o r  ga the r i ng  I R  r a d i a t i o n  data. Th i s  can be used, 
w i t h  o t h e r  known atmospheric p rope r t i es ,  t o  c a l c u l a t e  atmospheric 
tempera tu re  p r o f i l e s  over a  se lec ted  geographic area. 

GOES suppor ts  a  s e r v i c e  o r i en ted ,  ope ra t i ona l  env i  ronmental 
m iss ion .  The m iss ion  i s  t o  con t i nuous l y  make measurements o f  
t h e  e a r t h ' s  atmosphere and sur face,  determine t h e  s o l a r  X-ray 
and t h e  near -ear th  space environment, c o l l e c t  i n  s i t u  data 
f rom i ns t rumen ts  l oca ted  on o r  near t h e  e a r t h ' s  surface, and 
d i ssem ina te  b o t h  data and analyzed env i ronmenta l  i n f o r m a t i o n  
t o  o p e r a t i o n a l  users  ( f i g .  1-3). The da ta  and i n fo rma t i on  d i s -  
semina t ion  process i s  performed i n  r e a l  t i m e  and near r e a l  t ime, t o  
accommodate a d a i l y ,  bu t  vary ing,  range o f  ope ra t i ona l  deadl ines 
imposed by users whose ope ra t i ons  depend on t i m e l y  a r r i v a l  o f  
data.  

An impor tan t ,  bu t  secondary, aspect o f  t h e  GOES miss ion  i s  t o  
p r o v i d e  da ta  t h a t  a re  used by research-o r ien ted  environmental  
s c i e n t i s t s  f o r  develop ing and t e s t i n g  new and/or enhanced 
a p p l i c a t i o n s .  I n  some cases t h e  data a re  used exper imenta l l y  t o  
t e s t ,  develop, o r  v a l i d a t e  t heo r i es .  



f i g .  1-3 THE GOES MISSION 
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Sect i o n  2 

SPACECRAFT DESCRIPTION AND COVERAGE 

The GOES sate1 1  i t e s  a r e  ma in ta ined  a t  Ea r th  synchronous a l t i t u d e ,  
35,800 km (19,312 nm) above t h e  E a r t h ' s  surface. These spacecra f t  
o r b i t  i n  t h e  E a r t h ' s  e q u a t o r i a l  plane. A t  t h i s  a l t i t u d e  t h e i r  
west  t o  eas t  mot ion equals t h a t  o f  t h e  Ea r th  beneath, t h e r e f o r e  
rema in ing  s t a t i o n a r y  a t  a  des i r ed  long i tude .  

Each spacecra f t  i s  c o n t r o l  1  ed f o r  proper  Ea r th  imagi ng 
b y  an a t t i t u d e  c o n t r o l  subsystem which ma in ta ins  t h e  s p i n  
r a t e  a t  approx imate ly  100 rpm and a l i g n s  t h e  spacecra f t  s p i n  
a x i  s  pe rpend i cu la r  t o  t h e  E a r t h ' s  e q u a t o r i a l  p1 ane. 

Cloud and temperature imaging i n  bo th  v i s i b l e  and i n f r a r e d  
( I R )  s p e c t r a  i s  accomplished th rough VAS. By means o f  t h e  
VAS o p t i c a l  r e f l e c t i n g  te lescope,  r a d i a t i o n  from a very  smal l  
a rea  on E a r t h  i s  focused on d e t e c t o r s  t h a t  conver t  r a d i a t i o n  
energy  t o  e l e c t r i c a l  s i gna l  s. The spacecra f t  da ta  t r ansm iss ion  
1  i n k  re1 ays these  s i g n a l s  t o  Ear th ,  where they a r e  processed i n t o  
v a r i o u s  use fu l  forms. 

Imaging i s  achieved by scanning t h e  o p t i c a l l y  focused spot 
o v e r  t h e  E a r t h  scene. R a d i a t i o n  en te r s  t h e  te lescope a t  r i g h t  
ang les  t o  i t s  o p t i c a l  a x i s  v i a  t h e  o p t i c a l l y  f l a t  scan m i r r o r ,  
wh ich  i s  equipped w i t h  an angu la r  p o s i t i o n e d  s tepp ing  mechanism 
t o  f a c i l i t a t e  scanning o f  t h e  t e r r e s t r i a l  scene. The scanned 
p a t t e r n ,  as processed f o r  use, resembles a  convent ional  t e l e v i  s i o n  
image. West-to-East scan l i n e s  a r e  formed by r o t a t i o n  o f  t h e  
s p i n n i n g  spacecraf t .  The l i n e s  a r e  moved by t h e  stepped m i r r o r  
t o  scan North-to-South. Synchron iz ing  s i g n a l s  a r e  a l s o  sent  
t h r o u g h  t h e  spacec ra f t  so t h a t  imaging s i g n a l s  w i l l  be  p r o p e r l y  
assembled on r e c e i p t  by t e r r e s t r i a l  s t a t i ons .  

V i s i b l e  spectrum (0.55 urn t o  0.75 urn) da ta  c o n s i s t  o f  s u n l i g h t  
r e f l e c t e d  from t h e  E a r t h  and i t s  va r ious  c loud  format ions.  The d a t a  
a r e  de tec ted  and conver ted t o  e l e c t r i c a l  s i gna l s  by an a r ray  o f  
e i g h t  p h o t o m u l t i p l i e r  tubes. Each tube  views an e i g h t h  o f  t h e  
scan l i n e  width,  so t h a t  e i g h t  l i n e s  a r e  scanned on each s p i n  o f  
t h e  spacecra f t .  These data,  a v a i l a b l e  o n l y  when t e r r e s t r i  a1 
r e f 1  e c t  i n g  sur faces  a r e  i n  day1 i g h t ,  can be used t o  image clouds 
and t h e  E a r t h ' s  surface. 

I n f r a r e d  ( I R )  spectrum (10-12.5 urn) da ta  which c o n s i s t  o f  
e m i t t e d  r a d i a t i o n  i n  t h e  "atmospheric window" from t h e  Ea r th  and 
c l o u d s  i s  a v a i l a b l e  bo th  day and n igh t ,  p e r m i t t i n g  cont inuous 
e n v i  ronmental  mon i to r ing .  Temperatures o f  clouds, land,  o r  oceans 
can be determined from these I R  data. Sol i d - s t a t e  de tec to r s ,  



cooled t o  94" K b y  a  r a d i a t i v e  coo le r ,  c o n v e r t  t h e  I R  energy t o  
e l e c t r i c a l  s ignals ,  

There a re  two types  o f  d e t e c t o r  elements s e n s i t i v e  t o  d i f f e r e n t  
p a r t s  o f  t h e  I R  spectrum. Two l a r g e  and two smal l  d e t e c t o r s  a r e  
made o f  a  mercury and cadmium t e l l u r i d e  compos i t ion  (HgCdTd) 
w h i l e  t h e  two o t h e r  l a r g e  de tec to r s  a r e  made o f  i nd ium se len ide  
( InSb), A l l  de tec to r s  a r e  square shaped. The l a r g e  de tec to r s  
a r e  t h e  same s i z e  and a re  separated i n  t h e  North-South scan 
d i r e c t i o n  by a  space e x a c t l y  equal t o  t h e  d imension o f  a  s ide. 
The smal l  de tec to r s  a r e  one-hal f  t h e  s i z e  o f  t h e  l a r g e  de tec to rs ,  
e x a c t l y  one scan l i n e  on a  side. The arrangement o f  de tec to r s  
f a c i l i t a t e s  t h e  severa l  imaging modes o f  VAS. 

I n  t h e  ope ra t i ona l  VISSR mode, da ta  f rom t h e  v i s i b l e  spectrum 
d e t e c t o r s  and small thermal I R  d e t e c t o r s  a r e  t r a n s m i t t e d  on every 
scan l i n e .  F i l t e r  wheel p o s i t i o n  and frame s i z e  a r e  c o n t r o l l e d  
by t ime-synchronized command l i n k .  

F o r  m u l t i s p e c t r a l  scan imaging, VAS i s  programmed t o  t r a n s m i t  
v i s i b l e  spectrum da ta  on every scan l i n e .  It i s  a l s o  programmed 
t o  t r a n s m i t  I R  d e t e c t o r  s i g n a l s  i n  p a i r s :  two smal l  HgCdTe, two 
l a r g e  HgCdTe, o r  two InSb. By t h e  s e l e c t i v e  use o f  f i l t e r s  i n  
combina t ion  w i t h  de tec to rs ,  and by i n te rweav ing  scans o f  l a r g e  
and smal l  de tec to r s  as f a c i l i t a t e d  by North-South spac ing o f  
de tec to r s ,  a  f u l l  frame o f  scans can image t h e  E a r t h  i n  as many 
as t h r e e  I R  spec t ra l  channels. 

The f i e l d  o f  coverage f o r  t h e  o p e r a t i o n a l  sens ing mode i s  
20" E-W by 20" N-S as seen from synchronous a l t i t u d e .  It takes 
about 20 min. t o  image t h e  f i e l d .  Two f u l l  e a r t h  d i s c  images a r e  
p rov ided  each hour. The VAS i ns t rumen t  i s  programmed t o  s t a r t  a  
new image a t  30-min. i n t e r v a l s .  The remain ing  10 min. i n t e r v a l  
between images i s  used f o r  WEFAX t r a n s m i s s i o n  o r  ranging.  

D u r i n g  per iods  se t  as ide  f o r  o b t a i n i n g  s p e c i a l  da ta  f o r  
exper imenta l  purposes, t h e  VAS i ns t rumen t  can be programmed f o r  a  
1  i m i  t e d  coverage mode. Selected l a t i  t u d i  na l  bands o f  v a r y i  ng 
North-South dimensions can be imaqed t o  o b t a i n  i n f o r m a t i o n  f o r  
c a l  c u l  a t  i ng a  v e r t i c a l  p r o f  i 1 e  o f -a tmospher ic  tempera tu re  and 
mois ture.  More f r equen t  repeat  coverage o f  a  p a r t i c u l a r  area 
can be obta ined when VAS i s  programmed i n  t h i s  l i m i t e d  area 
cove rage mode. 

Communication paths between each GOES and t h e  E a r t h  a r e  1  
o f  s i gh t .  Both sate1 l i t e s  a r e  w i t h i n  l i n e  o f  s i g h t  o f  t h e  
Wal lops I s l a n d  Command and Data A c q u i s i t i o n  (CDA) s t a t i o n ,  wh 
commands and rece ives  data from each GOES sate1 l i t e  s imu l t a -  
neously.  Ground t e rm ina l  l o c a t i o n s  w i t h i n  t h e  coverage area o f  
each GOES can rece i ve  sensor da ta  s i g n a l s  and WEFAX. Ground 
based sensors from f i x e d  o r  mob i le  l o c a t i o n s ,  t h a t  a r e  at tached 
t o  s u i t a b l e  p l a t f o rms  i n  t h e  coverage area o f  GOES, can t r a n s m i t  
t h e i r  da ta  t o  GOES, us ing  t h e  Data C o l l e c t i o n  System (DCS). 



Sect ion 3 

DESCRIPTION OF SPACECRAFT SUBSYSTEMS 

VAS Subsystem 

The V i  s ib1  e i n f r a r e d  sp i  n-scan r a d i  ometer Atmospheric 
Sounder (VAS) operates as an i n t e g r a l  p a r t  of t h e  Geostat ionary 
Operat ional Envi ronmental Sate1 1 i t e  (GOES) system. The VAS w i  11 
prov ide  both day and n i g h t  two-dimensional c loud and Ear th  mapping 
c a p a b i l i t y  w i t h  a s a t e l l i t e  subpoint r e s o l u t i o n  o f  approximately 
0.9 km (0.5 nm) f o r  v i s i b l e  imagery and approximately 6.9 km (3.7 nm) 
f o r  I R  imagery. Add i t i ona l  l y ,  VAS w i l l  ob ta in  rad iomet r ic  data 
i n  t he  Ear th ' s  atmospheric water vapor and carbon monoxide (CO ) 
absorp t ion  bands p rov id ing  t h e  capabi 1 i t y  t o  deterrni ne t h e  th ree -  
dimensional s t r u c t u r e  o f  atmospheric temperature and atmospheric 
water  vapor d i s t r i b u t i o n .  

The VAS arrangement as used i n  t h e  s p i n - s t a b i l i z e d  geostat ionary 
s a t e l l i t e  i s  shown i n  f i g u r e  3-1. As i n d i c a t e d  by t h i s  f i gu re ,  
t h e  mapping r a s t e r  i s  formed by t h e  combinat ion o f  t h e  s a t e l l i t e  
s p i n  motion (spi-n-scan) and step a c t i o n  o f  t h e  scanning opt ics.  
One r a s t e r  l i n e  i n  t h e  Ear th ' s  West-East (W-E) d i r e c t i o n  i s  
formed f o r  each r e v o l u t i o n  o f  t he  sp inn ing  s a t e l l i t e  a t  each 
North-South (N-S) angular scan step p o s i t i o n  o f  t h e  VAS scan 
m i r r o r .  Each 0.192-mil l i  rad ian  (mr) N-S a x i s  scan step 
corresponds t o  the  t o t a l  f i e l d  o f  view (FOV) o f  t h e  e i g h t  v i s i b l e  
channel detectors. The 0.9 km r e s o l u t i o n  i n  t h e  v i s i b l e  spectrum 
i s  obtained by us ing a l i n e a r  array o f  e i g h t  de tec tors  a1 igned so 
t h a t  they sweep out t h e  complete scan l i n e  path. The i ns tan -  
taneous geometric f i e l d  o f  view (IGFOV) o f  each o f  t h e  v i s i b l e  
channels i s  0.025 m r  (W-E) x 0.021 m r  (N-S), a1 lowing 20 percent  
underlap between f i e l d  stops f o r  f a b r i c a t i o n  considerat ions.  The 
Ear th  i s  covered i n  t h e  N-S d i r e c t i o n  w i t h  1821 successive l a t i t u d e  
steps. 

The VAS, as i nd i ca ted  i n  f i g u r e  3-1, has s i x  i n f r a r e d  detectors. 
Two have a subpoint r e s o l u t i o n  o f  6.9 km (IGFOV o f  0.192 x 0.192 mr) 
and are used p r i m a r i l y  f o r  imaging. Four have a r e s o l u t i o n  of 
13.8 km (IGFOV o f  0.384 x 0.384 mr) and are used f o r  sounding 
i nformation. 

The Space Environmental Moni tor  (SEM) Subsystem inc ludes  a 
magnetometer, a s o l a r  X-ray telescope, an ene rge t i c  p a r t i c l e  
moni tor ,  and a h igh energy P a r t i c l e  Detector .  These were designed 
t o  provide d i r e c t  q u a n t i t a t i v e  measurements o f  impor tan t  e f f e c t s  
o f  so la r  a c t i v i t y  f o r  use i n  real  - t ime s o l a r  f o recas t i ng  and 
subsequent research. Unusual s o l a r  f l a r e s  w i t h  h igh  l e v e l s  



VAS 45" SCAN MIRROR 
(SCANS 20" I N  0.192-MR 
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El GHT V I SI BLE CHANNELS 
0.192 MR MULTI -SPECTRAL 0.188 x 0.025 MR 
SOUNDER HgCdTe CHANNELS EACH 'CH 0.021 x 0.025 MR 
4.7-14.7 VM (1490-680 CM'~) 0.55-0.72 VM 

0.384 MR 0.384 MR 
SOUNDER l nSb CHANNELS SOUNDER HgCdTe CHANNELS 
3.9 - 4.5 p~ ( 2 5 3 5 - 2 2 1 0  CM-l) 6 7-14.7 I lM (1490-680 C M - ~ )  

DETECTOR l N STANTANEOU S GEOMETR l C F l  ELD OF V l EW ( I GFOV) 

(B) PICTURE DATA FORMAT (NOT TO SCALE) 

NOTE: ONE INFRARED DETECTOR PAIR USED DURING EACH SCAN LINE 

f i g .  3-1 THE VAS ARRANGEMENT AS USED IN THE SPIN-STABILIZED GEOSTATIONARY 
SATELLITE 



o f  r a d i a t i o n  a r e  detected,  and t h e  i n t e n s i t y  of t h e  s o l a r  wind as 
w e l l  as t h e  s t r e n g t h  and d i r e c t i o n  o f  t h e  E a r t h ' s  magnetic f i e l d  
a r e  measured. 

o  The SEM subsystem prov ides  da ta  v i a  t h e  spacecra f t  
t e l e m e t r y  system which a r e  rece ived  a t  t h e  NOAA 
Env i  ronmental  Research Labo ra to r i es  (ERL) a t  Roul der,  
Colorado. ERL t h e n  processes t h e  d a t a  and produces 
b u l l  e t i n s  f o r  space d i s tu rbance  f o r e c a s t i n g  t o  suppor t  
i onosphe r i c  communications a c t i v i t y  , t h e  manned space 
program, and supersonic t r a n s p o r t  f l  i g h t s .  

o  As t h i s  Guide i s  in tended p r i m a r i l y  f o r  users o f  meteoro log ica l  
da ta ,  t h e r e  w i l l  be no f u r t h e r  d i scuss ion  o f  t h e  SEM 
subsystem i n  t h e  pages t o  fo l low.  Readers who r e q u i r e  
f u r t h e r  i n f o r m a t i o n  are r e f e r r e d  t o :  

Envi  ronmental Research Labora to r ies  
Na t i ona l  Oceanic R Atmospheric A d m i n i s t r a t i o n  
Boul der ,  Col orado 80302 



Sec t i on  4  

Data A c q u i s i t i o n  and D i s t r i b u t i o n  System 

The GOES ope ra t i ona l  system i s  planned and managed by t h e  
Na t i ona l  Oceanic and Atmospheric Admi n i  s t r a t i o n  (NOAA). The 
Na t i ona l  Environmental Sate1 1  i t e ,  Data, and I n f o r m a t i o n  Serv ice  
(NESDIS), a major  element o f  NOAA, opera tes  t h e  system. Dur ing 
p l ann ing  stages, NOAA assembles env i ronmenta l  measurement 
r e q u i  rements and determines t h e  need f o r  t i m e l y  d i  s t r i b u t i o n  o f  
data.  To accomplish t h i s  m iss i on  NESDIS has implemented a  Centra l  
Data D i s t r i b u t i o n  System (CDDS) t o  rece ive ,  process, and d i  s t r i -  
b u t e  VAS image data t o  users  th roughout  t h e  U n i t e d  States,  i n  
near  r e a l  - t ime. 

Opera t iona l  Concept 

Remotely sensed measurements made by t h e  VAS f rom GOES East 
and GOES West a re  t r a n s m i t t e d  a t  h i g h  da ta  r a t e s  t o  t h e  Nat iona l  
Oceanic and Atmospheric A d m i n i s t r a t i o n  (NOAA) Command and Data 
A c q u i s i t i o n  (CDA) s t a t i o n  a t  Wallops I s 1  and, V i r g i n i a  ( f i g .  4-1). 
SEM da ta  a re  acqui red simul t aneous l y  by t h e  Envi  ronmental 
Research Laboratory  (ERL) a t  Boulder, Colorado. V i s i b l e  and I R  
d a t a  o f  t h e  f u l l  e a r t h  d i s c  a re  re fo rma t ted ,  c a l i b r a t e d ,  and 
g r i dded  a t  t h e  CDA s t a t i o n  and immediate ly  r e t r a n s m i t t e d  t o  t h e  
GOES sate1 1  i t e s  a t  reduced da ta  ra tes.  These r e t r a n s m i t t e d  data, 
c a l l e d  " s t r e t ched  VISSR," a r e  a v a i l a b l e  t o  any use r  w i t h  an 
a p p r o p r i a t e  ground t e rm ina l .  The lower  r e s o l u t i o n  7  km I R  da ta  
a r e  a l so  format ted i n  spec ia l  computers a t  t h e  Wal lops I s l a n d  CDA 
s t a t  i o n  f o r  anal og t ransmi  s s i  on d i  r e c t l  y t o  Sate1 1  i t e  F i  e l  d  
Serv ices  S t a t i o n s  (SFSS). 

Ope ra t i ona l l y ,  t h e  s t r e t c h e d  VISSR mode s i g n a l  i s  acqu i red  by 
NESDIS a t  t he  Su i t land ,  Maryland, f a c i l i t y .  As t h e  d i g i t a l  da ta  
a r e  recorded f o r  subsequent a p p l i c a t i o n  p rocess ing  they  a r e  a l s o  
r e t r a n s m i t t e d  over a  microwave l i n k  t o  t h e  Cen t ra l  Data D i s t r i b u -  
t i o n  F a c i l i t y  (CDDF) i n  t h e  World Weather B u i l d i n g  i n  Camp 
Spr ings,  Mary1 and. These da ta  a r e  format ted and " s e c t o r i z e d "  
i n t o  analog form fo r  t r ansm iss ion  over  h i g h  qua1 i t y  te lephone 
1  i nes t o  Sate1 1  i t e  F i  e l  d  Serv ices  S t a t  i o n s  (SFSSs) th roughout  t h e  
coun t ry .  

The " s e c t o r i z e r "  i n  t h e  CDDF e x t r a c t s ,  f rom t h e  t o t a l  h i gh  
r e s o l u t i o n  v i s i b l e  imagery " f u l l  d i s c "  data,  s e c t i o n s  o f  s p e c i f i e d  
geograph ica l  areas w i t h  approximate r e s o l u t i o n s  of 1, 2, o r  4  km 
( l k ,  1, 2nm). A t o t a l  of seven 1 km r e s o l u t i o n  sec to r s  and/or a  
t o t a l  o f  f o u r  2 km r e s o l u t i o n  sec to r s  cover  t h e  con t iguous  48 
s ta tes .  Also, two s tandard 4 km r e s o l u t i o n  sec to r s  cover  t h e  
U. S., At1 a n t i c ,  and P a c i f i c  from 50° W t o  about 170° W. These 
s e c t o r s  a re  a v a i l a b l e  every 30 min. An a d d i t i o n a l  1, 2, o r  4  km 
r e s o l  u t i o n  
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f i g .  4-1 GOES CENTRAL DATA D I S T R I B U T I O N  SYSTEM 



sec to r  i s  t r a n s m i t t e d  t o  t h e  Weather Se rv i ce  Forecast  O f f  i c e  (WSFO) 
i n  Puer to  R i c o  every 30 min. S i m i l a r  r e s o l u t i o n  sec to rs  a re  a l s o  
a v a i l a b l e  f o r  t h e  Alaskan and Hawai ian areas. A l l  s tandard sec to rs  
have au toma t i ca l  l y  imp1 anted g r i ds .  

The s e c t o r i z e r  operates i n  a  s e r i a l  f ash ion  (i.e., i t  does no t  
have t h e  c a p a b i l i t y  t o  r ece i ve  and t r a n s m i t  da ta  s imu l taneous ly ) ,  
which causes da ta  t r ansm iss ion  from t h e  CDDF t o  be on a  near 
r e a l - t i m e  bas is .  The s e c t o r i z e r  uses about 9 min. t o  r ece i ve  
t h e s e  da ta  and about 1 7  more minutes f o r  hand l i ng  and t ransmiss ion  
o f  se lec ted  sec to rs ,  which i s  completed w e l l  w i t h i n  t h e  normal ly  
scheduled 30-mi n  spacec ra f t  imagi ng i rite-rval . A1 so, p a r t  i a1 
d i  sc p i c t u r e  o p e r a t i o n  and 1  i m i t e d  scanning f o r  s h o r t  i n t e r v a l  
v i ew ing  i s  u t i l i z e d  t o  mon i t o r  severe weather. Th is  i s  c a l l e d  
Rapid I n t e r v a l  Scan Operat i ons  (RISOP). Numerous s e c t o r i z e r s  a r e  
1  ocated w i t h i n  t h e  CDDF t o  produce sec to r s  r equ i  red by users. 
S e c t o r i z e r s  a r e  c o n t r o l l e d  by a  c e n t r a l  console and automated 
scheduler .  

I R  d a t a  a r e  p rov ided  i n  t h e  form o f  f u l l  d i s c  imagery and 
d issemina ted  over  h i gh  qua1 i ty  phone 1  i nes and sate1 li t e  communi - 
c a t i o n s  l i n k s  d i r e c t  t o  SFSSs from t h e  CDA s t a t i o n  a t  Wallops. I n  
a d d i t i o n ,  7 km I R  d a t a  can be s e c t o r i z e d  a t  t h e  CDDF t o  p rov ide  
I R  imagery w i t h  t h e  same geographica l  coverage as v i s i b l e  sec to rs ;  
t h e s e  a r e  c a l  l e d  e q u i v a l e n t  I R  sectors .  The CDDF and Wal l ops  
have t h e  c a p a b i l i t y  o f  temperature enhancement f o r  emphasis o f  
s p e c i f i e d  f e a t u r e s  i n  t h e  I R  imagery. These a r e  a v a i l a b l e  t o  a1 1  
users  t h rough  t h e  normal d i s t r i b u t i o n  system. 

OPERATIONAL GOES DATA USERS 

The Sate1 1  i t e  F i e l d  Serv ices  S t a t i o n  (SFSS) 

These s t a t i o n s  a r e  t h e  h e a r t  o f  t h e  ope ra t i ona l  system and 
se rve  as p r ima ry  d i s t r i b u t i o n  p o i n t s  f o r  GOES da ta  t o  WSFO's, 
Department o f  Defense (DOD) u n i t s ,  u n i v e r s i t i e s ,  TV s ta t i ons ,  news 
media, and o t h e r  users. 

To meet t h e  needs of t h e  e n t i r e  use r  community most e f f i c i e n t l y ,  
t h e  con t iguous  U.S. i s  d i v i d e d  i n t o  f i v e  areas, each con ta in i ng  
a  communications hub and f i r s t - l i n e  user  i n t e r f a c e ,  t h a t  i s ,  an 
SFSS. A lso,  t h e  Honolu lu  SFSS serves as t h e  i n t e r f a c e  f o r  t h e  
c e n t r a l  and southwestern P a c i f i c  and t h e  Anchorage SFSS f o r  
Alaska. The SFSSs c u r r e n t l y  i n  o p e r a t i o n  a r e  co- located w i t h  
Na t i ona l  Weather Se rv i ce  (NWS) of f ices.  



Current  SFSSs i n  Opera t ion  

SFSS Co-1 ocated NWS U n i t s  

New Orleans, Lou is iana  New Or1 eans, WSFO 

Washington, D.C. Washington, D.C. WSFO 

Miami WSFO and 
Miami, F l o r i d a  Nat iona l  Hur r i cane  Center  (NHC), Miami 

N a t ' l  Severe Storms Forecast  Center 
Kansas C i t y  , Missou r i  (NSSFC) Kansas C i t y  , M i s s o u r i  

San Franc isco  WSFO and Eas te rn  P a c i f i c  
San Franc isco,  C a l i f o r n i a  Hur r i cane  Center (EPHC) 

Honol u l  u  WSFO and Cen t ra l  Pac i  f i  c  
Honol u l  u, Hawai i Hur r i cane  Center (CPHC) 

Anchorage, A laska Anchorage WSFO, Alaska 

The SFSSs rece i ve  sec to r i zed  da ta  from t h e  CDDF and f u l l  
d i s c  I R  da ta  from t h e  CDA over ded ica ted  communications c i r c u i t s .  
S ince o n l y  one sec to r  a t  a  t ime can be t r a n s m i t t e d  over  a  s i n g l e  
1  i ne, severa l  1  i nes t o  each SFSS a re  requ i  r ed  f o r  s imul taneous 
t r a n s m i s s i o n  o f  severa l  sectors.  

When v i s i b l e  da ta  a re  not  a v a i l a b l e  ( n i g h t  t i m e ) ,  e q u i v a l e n t  
7 km r e s o l u t i o n  I R  da ta  a re  a v a i l a b l e  f o r  t h e  s tandard 2 and 4 km 
sec to rs .  Du r i ng  day1 i ght  hours, bo th  v i s i b l e  and equi  v a l  e n t  
I R  da ta  a re  a v a i l a b l e  on request o r  as scheduled. Standard 
t imes  a r e  es tab l  i shed (ad jus ted  seasonal l y )  f o r  t r a n s i t  i o n  f rom 
v i s i b l e  t o  I R  a t  each SFSS. As noted, f u l l  d i s c  I R  i s  a v a i l a b l e  
24 h r  each day. Equ iva len t  I R  imagery i s  a1 so enhanced (on a  
scheduled/ request  bas i s )  t o  emphasize s p e c i f i e d  f ea tu res ,  t h a t  i s  
convec t i ve  areas, f reez ing  l e v e l ,  fog,  s t r a t u s ,  sea su r f ace  
temperatures, etc.  

" F l o a t i n g  Sec to rs "  (non-standard) o f  1, 2 ,  and 4 km r e s o l u t i o n  
a r e  a v a i l a b l e  a t  most SFSSs. I n  some instances,  these  sec to r s  a r e  
ungr idded and a re  used by t h e  SFSS t o  meet s p e c i f i c  r equ i  rements. 
The r e a l  - t ime  user  i s  n o t i f i e d  o f  t h e  l o c a t i o n  and r e s o l u t i o n s  
o f  these  f l o a t e r s .  Requests f o r  f l o a t e r  p roduc ts  can be made 
by t h e  user th rough  t h e  app rop r i a te  SFSS. However, s p e c i f i c  
r e s o l u t i o n  and sec to r  l o c a t i o n  w i l l  be p rov ided  by t h e  SFSSs o n l y  
i f  p r i o r i t i e s  and schedul ing permit .  



An SFSS has t h e  c a p a b i l i t y  t o  d i s p l  ay sec to rs  f o r  r e g i o n a l  
WSFOs and o t h e r  users and t o  p rov ide  sate1 l i t e  da ta  i n t e r p r e t a -  
t i o n  a s s i  stance. Using these sec to rs ,  meteoro l  og i  s t s  on each end 
can view t h e  same h igh  qual i t y  image s imu l taneous ly ,  w h i l e  
d i s c u s s i n g  i n t e r p r e t a t i o n .  The SFSSs i n c l u d e  a complement o f  
sate1 1 i t e  meteoro l  og i  s ts ,  oceanographers, and hydro1 og i  s t s  who 
p rov ide ,  i n  most ins tances,  a  c a p a b i l i t y  f o r  24  h r  pe r  day 
ope ra t i on .  

Synopt ic  Ana lys i  s Branch 

The Synopt i c  Ana lys is  Branch (SAB) i s  r espons ib l e  f o r  t h e  
o p e r a t i o n a l  i n t e r f a c e  w i t h  t h e  NWS Nat iona l  Meteor01 o g i c a l  Center  
(NMC) on a g l oba l  bas i s  i n  near r e a l  - t ime. The Branch i s  a l s o  
respons ib l e ,  i n  c o o r d i n a t i o n  w i t h  SFSS's, t o  produce and d i  ssemi n a t e  
Q u a n t i t a t i v e  P r e c i p i t a t i o n  Est imates (QPE) i n  suppor t  o f  t h e  NOAA 
F l a s h  F lood Program. SAB i s  co - loca ted  w i t h  FMC i n  t h e  World 
Weather Bu i l d i ng .  

GOES da ta  a r e  r o u t i n e l y  made a v a i l a b l e  on a c o n t i n u i n g  b a s i s  
t o  t h e  SAB i n  hard  copy and t e l e v i s i o n  format  from t h e  CDDF 
Photographic  Laboratory .  I n  a d d i t i o n ,  t h e  SAB has au tomat ic  
r eco rde rs  t o  r e c e i v e  se lec ted  sec to r s  as t hey  a re  b e i n g  
t r a n s m i t t e d  t o  app rop r i a te  SFSSs. GOES d a t a  a re  used o p e r a t i o n a l l y  
i n c u r r e n t  g l oba l  meteorol  ogi  ca l  , oceanographic, and hyd r o l  ogi  c  
a c t i v i t i e s  o f  t h e  Forecast D i v i s i o n  o f  WC. 

SAB and SFSSs work t oge the r  and coo rd ina te  t h e i r  e x p e r t i s e  
and i n p u t  f o r  many c r i t i c a l  envi  ronmental phenomena a f f e c t i n g  
NMC and NWS f i e l d  o f f i c e  forecasts .  

Atmospheric wind f i e 1  ds a re  determined by NESDIS u t i l  i z i  ng t h e  
d i g i t a l  s a t e l l i t e  da ta  res iden t  i n  t h e  IBM 360/195 computer. A 
s e r i e s  o f  images taken  a t  30-min i n t e r v a l s  a r e  r e g i s t e r e d  i n  
d i g i t a l  form f o r  machine processing. Cloud l o c a t i o n s  appear ing 
i n  success ive p i c t u r e  p a i r s  a re  i d e n t i f i e d ,  and a c o r r e l a t i o n  
process i s  used t o  compute c loud mot ions o r  vec to rs  d u r i n g  each 
i n t e r v a l  . The r e s u l t i n g  c loud vec to r s  and correspondi  ng c loud-  
t o p  temperatures determined from t h e  I R  da ta  a re  examined by a 
meteoro l  og i  s t  and qual i ty  c o n t r o l  led.  He igh ts  o f  c l oud  t r a c e r s  
a r e  assigned by comparing s a t e l l i t e  d e r i v e d  c loud temperatures 
w i t h  c u r r e n t  NMC v e r t i c a l  temperature p r o f  i 1 es. Areas c o n t a i  n i n g  
s u i t a b l e  c loud  t r a c e r s  no t  p icked up by t h e  automat ic  c o r r e l a t i o n  
process a r e  f i l l e d  i n  by t h e  me teo ro log i s t  us ing  t h e  VISSR 
Image R e g i s t r a t i o n  and Gr idd ing  System (VIRGS) program c a l  l e d  
WINDCO. WINDCO a1 1 ows t h e  meteoro log i  s t  t o  d i s p l a y  a s e r i e s  
o f  r e g i s t e r e d  f u l l  d i sc  images, t o  i d e n t i f y  and t r a c k  success ive 
c l o u d  t r a c e r s ,  and t o  compute c loud  mot ions o r  vectors .  Vector  
h e i g h t s  a re  determined by re fe renc ing  I R  c l oud  temperatures t o  
t h e  h e i g h t s  of corresponding temperatures e x t r a c t e d  f rom NMC 
v e r t i c a l  temperature p r o f  i 1 es. 



These wind f i e l d s  a r e  then  re tu rned  from t h e  VIRGS f a c i l i t y  
t o  t h e  360/195 computer where t hey  can be: ( 1 )  used as i n p u t  t o  
NMC numerical  weather p r e d i c t i o n  models ; (2)  d i s t r i b u t e d  t o  
wor ld-wide users v i a  t e l e t y p e  bu l  l e t i n ,  and ( 3 )  copied t o  magnetic 
tape  as a r c h i v e  f o r  f u t u r e  user  requests.  

The e x t r a c t i o n  o f  wind f i e l d  i n fo rma t i on  from GOES da ta  makes 
p o s s i b l e  t h e  d e t e r m i n a t i o n  o f  t h i s  impo r tan t  atmospheric parameter 
ove r  l a r g e  areas such as oceans, where convent iona l  wi nd measurements 
a r e  sparse o r  nonex is ten t .  

WEFAX (Weather F a c s i m i l e )  

The term WEFAX (Weather Facsimi 1  e )  i d e n t i f i e s  bo th  a  communications 
subsystem and a  s e r v i c e  p rov ided  by and th rough t h e  GOES. WEFAX was 
f i r s t  i n t r oduced  as a  communicat i ons  re1 ay exper iment  on Appl i c a t i o n s  
Techno1 ogy Sate1 1  i t e  ATS-1, l a t e r  i nc l uded  on ATS-3, and subsequent ly 
r e f i n e d  f o r  i n c o r p o r a t i o n  on t h e  GOES spacecra f t .  It i n v o l v e s  
a c q u i s i t i o n  and p rocess ing  o f  sate1 l i t e  da ta  on t h e  ground, and 
r e t r a n s m i s s i o n  o f  t hese  da ta  back th rough t h e  geos ta t i ona ry  spacecra f t  
t o  r e l a t i v e l y  1  ow-cost r e c e i v i n g  u n i t s  w i t h i n  r e c e i v i n g  range o f  
t h e  spacecraf t .  The o r i g i n a l  da ta  source o f  WEFAX p roduc t s  may 
o r  may n o t  be t h e  same spacec ra f t  f rom which t h e  WEFAX 
t ransm iss ions  a r e  rece ived.  

GOES WEFAX t ransmi s s i  ons a r e  made on S-band f requencies 
( 1691.0 MHz). Automat ic  P i c t u r e  Transmi s s i  on (APT) ground 
s t a t i o n s ,  t h e  most common r e c i p i e n t s  of ATS WEFAX data,  r equ i red  
m o d i f i c a t i o n s  i n  o r d e r  t o  be a b l e  t o  r e c e i v e  GOES S-band WEFAX 
broadcasts.  These m o d i f i c a t i o n s  were p r i m a r i l y  i n  t h e  na tu re  o f  
conve rs i on  systems f o r  r e c e i v i n g  and c o n v e r t i n g  t h e  1691.0 MHz 
s i g n a l  from GOES t o  t h e  137 MHz frequency used by t h e  ATS 
sa te1  l i t e s .  Th i s  enabled e x i s t i n g  r e c e i v i n g  and f a c s i m i l e  
r eco rde r  equipment t o  be used t o  t h e  maximum p o s s i b l e  ex ten t .  

I n  1979 NESDIS e s t a b l i s h e d  a  ded ica ted  WEFAX exper imenta l  s e r v i c e  
f rom a  s a t e l l i t e  l o c a t e d  a t  107' W. Th i s  se rv i ce ,  r e f e r r e d  t o  as 
GOES Cent ra l  , uses an e a r l  i e r  GOES spacec ra f t  no 1  onger s u i t a b l e  
f o r  imaging. 

Geos ta t ionary  env i  ronmental sate1 1  i t e s  o r i g i n a l  l y  1 aunched by 
o t h e r  na t i ons  as p a r t  o f  t h e  F i r s t  GARP Global Experiment (FGGE) 
a1 so p rov ide  WEFAX se rv i ces .  Compat ibi  1 i t y  among t h e  WEFAX com- 
mun ica t ions  subsystems on a l l  o f  these  spacec ra f t  does e x i s t  
and pe rm i t s  t r a n s i e n t  vessels  o r  f i x e d  ground s t a t i o n s  t h e  o p t i o n  
o f  sel  e c t  i n g  WEFAX b roadcas t s  f rom whichever spacec ra f t  b e s t  
meets t h e i r  e x i s t i n g  da ta  requ i  rements. Commona1.i ty  i n  ground 
r e c e i v i n g  equi pment a1 so e x i  s t s ;  schedul es and products,  however, 
vary. Fo l l ow ing  i s  a  b r i e f  d e s c r i p t i o n  o f  t h e  c a p a b i l i t i e s  and 
c o n s t r a i n t s  a f f e c t i n g  GOES WEFAX p roduc t s  and schedules: 



Transmiss ion Schedules (GOES-East and GOES-West) 

Wi th  c e r t a i n  excep t ions ,  WEFAX da ta  a r e  t r a n s m i t t e d  i n  
10-min t ime  s l o t s ,  a t -  h a l f - h o u r l y  i n t e r v a l s ,  24 h r  per  day. 
These o r d i n a r i l y  f o l  l ow t h e  20-min V I S S R  image a c q u i s i t i o n  
per iods .  Broadcasts  a r e  s taggered between GOES-East and 
GOES-West, t h a t  i s ,  b o t h  s a t e l l i t e s  a r e  no t  b roadcas t ing  WEFAX 
da ta  a t  t h e  same t ime. 

I n  theory ,  t h e r e  a r e  48 10-min t ime  s l o t s  ( 2  p e r  h r )  a v a i l a b l e  
on each spacec ra f t  f o r  WEFAX broadcasts.  - I n  p r a c t i c e ,  however, 
s i x  10-min t ime  s l o t s  a r e  reserved f o r  o p e r a t i o n  o f  t h e  t r i l a t e r a t i o n  
rang ing  system. I n  a d d i t i o n ,  a  b lock  o f  t i m e  i s  reserved f o r  t h e  
t w i c e  y e a r l y  spacec ra f t  e c l i p s e  per iods  cen te red  on spacecra f t  
m idn igh t .  Consequent ly,  o n l y  about 35  10-min t i m e  b locks  a r e  
a v a i  1  a b l e  f o r  WEFAX broadcasts .  These a r e  no t  d i  s t r i b u t e d  evenly 
t h roughou t  a  24-hr p e r i o d  because o f  t h e  c o n s t r a i n t s  noted above. 

Transmiss ion Schedule (GOES-Central ) 

S ince  t h e r e  i s  no VISSR o p e r a t i o n  on t h e  GOES-Central, WEFAX 
broadcas ts  can be made anyt ime du r i ng  t h e  hour. D a i l y  excep t ions  
t o  t h i s  schedule occur  d u r i n g  a  b lock  o f  t ime  reserved f o r  ground 
s t a t  i o n  p r e v e n t i v e  maintenance and t h e  t w i c e  y e a r l y  spacecra f t  
e c l i p s e  per iods. WEFAX broadcas t  schedules a r e  conta ined i n  
o p e r a t i o n a l  messages t r a n s m i t t e d  once each day v i a  each o f  t h e  
t h r e e  spacecraf t .  I n  a d d i t i o n ,  they  a r e  o f t e n  l i s t e d  i n  W-series 
APT I n f o r m a t i o n  Notes d i s t r i b u t e d  by t h e  NOAA Coord ina to r  f o r  
Weather Facs im i l  e  Serv ices.  Notes c o n t a i n i n g  these  schedules 
(and o t h e r  ope ra t i ona l  and p lann ing  i n f o r m a t i o n )  a r e  d i s t r i b u t e d  
whenever t h e r e  a r e  long- te rm schedule changes o r  o t h e r  impor tan t  
a c t i v i t i e s  a f f e c t i n g  t r a n s m i s s i o n  o r  r e c e p t i o n  o f  WEFAX broadcasts. 
P r e d i c t a b l e  long- te rm changes r e s u l t  from changes i n  ope ra t i ng  
procedures, p roduc t  changes, sate1 1  i t e  ground system component 
f a i l u r e s ,  and f o r  o t h e r  reasons. 

VISSR Imagery 

The m a j o r i t y  o f  p roduc t s  t r a n s m i t t e d  on WEFAX a r e  de r i ved  
f rom VISSR i ns t rumen ts  on board t h e  GOES-East and GOES-West space- 
c r a f t s .  A l l  o f  t hese  imagery p roduc ts  a r e  t r a n s m i t t e d  as p a i r s  
o f  r e l a t e d  data sec to rs ,  t h a t  i s ,  each broadcast  c o n s i s t s  o f  two 
s e c t o r  images r e l a t e d  by t i m e  o r  geography. 



The p r imary  WEFAX produc t  i s  sec to r i zed  f u l l  d i s c  VISSR 
v i s i b l e  and i n f r a r e d  7 km r e s o l u t i o n  imagery t r a n s m i t t e d  as 
quadrant  pa i rs .  A f u l l  d i sc  view, e i t h e r  v i s i b l e  o r  I R ,  i s  
recorded on tape and format ted f o r  t r ansm iss ion  as a  WEFAX image. 
The equipment which formats t h e  VISSR image f o r  t r ansm iss ion  as a  
WEFAX p roduc t  begins i t s  h o r i z o n t a l  l i n e  search (scanning)  a t  t h e  
n o r t h e r n  e x t r e m i t y  o f  t h e  image. Therefore,  a  n o r t h e r n  quadrant 
(NW o r  NE) i s  t r a n s m i t t e d  f i r s t .  Nor thern quadrants  cover an 
a rea  from t h e  Equator t o  60" N, and 60" eas t  o r  west o f  t h e  sub- 
s a t e l l i t e  p o i n t ,  and show t h e  cu rva tu re  o f  t h e  ear th .  The second 
s e c t o r  t r a n s m i t t e d  i s  a  southern (SW o r  SE) quadrant. Southern 
quadrants  a1 so cover an area 60" south o f  t h e  Equator and 
approx imate ly  60' eas t  and west o f  t h e  subsate l  l i t e  po in t .  These 
two  images c o n s t i t u t e  an eas t  o r  west hemispher ic  da ta  p a i r .  
Approx imate ly  one-hal f  hour l a t e r ,  t h e  oppos i t e  quadrants a r e  
t r a n s m i t t e d .  When assembled, t h e  4  s e c t o r s  d e p i c t  t h e  f u l l  d i s c  
e a r t h  view. 

I n  a d d i t i o n  t o  quadrant pa i  r s ,  sec to r s  cove r i ng  t r o p i c a l  
a reas  a r e  a l s o  t r a n s m i t t e d  as r e l a t e d  da ta  pa i rs .  These a r e  
r e f e r r e d  t o  as T rop i ca l  East and T rop i ca l  West sectors .  Both 
cove r  an area between 2 5 O  N and 15" S. The T rop i ca l  -East s e c t o r  
extends eastward approx imate ly  60" f rom t h e  s u b s a t e l l i t e  po in t ,  
w h i l e  t h e  T r o p i c a l  -West sec to r  extends an equal d i s t a n c e  west o f  
t h e  subpoint .  The r e s o l u t i o n  i s  7 km, t h e  same as quadrant 
data.  

A1 though VISSR images are rece ived every ha1 f -hour ,  o n l y  t hose  
v i s i b l e  and I R  images rece ived  a t  o r  near  synop t i c  t imes  (OOZ, 
032, e tc . )  a r e  t r a n s m i t t e d  on WEFAX. 

Po1 a r  Imagery 

Approx imate ly  o n e - t h i r d  of t h e  imagery t r a n s m i t t e d  on GOES 
WEFAX a r e  de r i ved  from low r e s o l u t i o n  v i s i b l e  and I R  observa t ions  
recorded  on-board NOAA's p o l a r  o r b i t i n g  spacecraf t .  These a r e  
processed mapped and reformat ted f o r  WEFAX t ransmi ssion. Po la r  
s t e reog raph i c  mapped quadrants, from t h e  Nor thern  and Southern 
Hemispheres, t oge the r  w i t h  mercator p r o j e c t i o n  mapped da ta  a r e  
u  sed . 

Both products  p resen t  7 t o  14 km r e s o l u t i o n  data. Imagery con ta ined  
i n  these broadcasts  a r e  compiled from observa t ions  acqu i red  on 
severa l  o r b i t s  and a r e  no t  synop t i c  data. However, such obse rva t i ons  
a f f o r d  g loba l  views o f  c loud  features,  i n c l u d i n g  areas o f  t h e  A r c t i c  
and A n t a r c t i c ,  which cannot be observed from geos ta t i ona ry  s a t e l l i t e s .  



Nat iona l  Meteor01 og i  c a l  Center (NMC) Char ts  

NMC c h a r t s  which a re  b roadcas t  v i a  WEFAX a r e  computer 
generated meteor01 og i  c a l  char ts .  These c h a r t s  were f i  r s t  
i n t r oduced  on t h e  GOES-Central as a t e s t  program which proved 
t o  be very  s a t i s f a c t o r y .  A f t e r  t h e  c h a r t s  a r e  generated i n  
t h e  360/195 computer they a r e  s to red  on d isc .  When scheduled f o r  
t r a n s m i s s i o n  t hey  a r e  rou ted  th rough t h e  N l C  communications computer 
t o  t h e  NESDIS WEFAX ope ra t i ons  area. These c h a r t s  a re  manual l y  
patched th rough d i s t r i b u t i o n  panels  d i r e c t  t o  Wal lops. 

TBUS B u l l  e t  i n s  

The APT P r e d i c t  (TBUS) b u l l e t i n s  a re  a U.S. Na t iona l  P r a c t i c e  
Code form d e f i n e d  i n  t h e  World Meteoro log ica l  Organ iza t ion  (WMO) 
Manual on Codes, Volume 11. These b u l l e t i n s  a r e  broadcast  d a i l y  
f o r  each o f  t h e  TIROS-N Se r i es  p o l a r - o r b i t i n g  sate1 l i t e s .  Each 
b u l l e t i n  c o n t a i n s  ephemeris da ta  f o r  o r b i t a l  p red i c t i ons .  L i ke  
t h e  NMC cha r t s ,  t h e  TBUS b u l l e t i n s  a r e  generated d a i l y  i n  t h e  
NOAA 360/195 computer and a r e  manual ly patched through d i s t r i b u t i o n  
pane ls  d i r e c t  t o  Wallops. 

Simultaneous VISSR/WEFAX Operat ions 

Simultaneous V I  SSR/WEFAX o p e r a t  i ons  a r e  conducted on bo th  
Goes-West and GOES-East. These a r e  scheduled as p a r t  o f  t h e  normal 
o p e r a t i o n  i n  o r d e r  t o  t r a n s m i t  more in format ion.  Also, du r i ng  
des igna ted  s torm days which a r e  i n i t i a t e d  by t h e  Kansas City 
S a t e l l i t e  F i e l d  Se rv i ces  S t a t i o n  i n  suppor t  of t h e  Severe Local 
Storms U n i t  , simul taneous VISSR/WEFAX a r e  conducted on GOES-East 
on a cont inuous b a s i s  except f o r  one 30 min. p e r i o d  every 3 hours 
t h a t  i s  used t o  i n g e s t  a f u l l  d i s c  image. Storm days r e q u i r e  
Rapid I n t e r v a l  Scan Operat ions (RISOP), o r  p a r t i a l  d i sc  imagery, 
eve ry  15 min. There i s  no change i n  t h e  WEFAX broadcast  schedule 
b u t  t h e r e  i s  a r e d u c t i o n  i n  power by 6 dBm on t h e  WEFAX u p l i n k  
s i g n a l  t o  t h e  spacecraf t .  Th i s  i n  t u r n  reduces t h e  power o f  t h e  
WEFAX s i g n a l  emanating from t h e  spacecra f t  by 12 dBm r e s u l t i n g  i n  
degraded s i g n a l  r e c e p t i o n  f o r  many WEFAX rece i ve rs .  There a r e  
o t h e r  r a p i d  i n t e r v a l  scanning opera t ions  such as Research Rapid 
Scan Days (RRSD) and Hur r i cane  Research Days (HRD) which f o l l ow  
t h e  same f u l l  d i s c  VISSR image i n g e s t  schedule every 3 hours t o  
suppor t  t h e  WEFAX schedule. 

Ob ta in i ng  A d d i t i o n a l  I n f o r m a t i o n  

Requests f o r  i n f o r m a t i o n  on ground equipment requirements, 
da ta  recep t i on ,  and WEFAX schedules and p roduc ts  may be addressed 
t 0 : 

Coordi  na to r ,  Weather Facsimi 1 e Serv ices  
N a t i o n a l  Env i  romental Sate1 1 i t e ,  Data, and 

I n f o r m a t i o n  Se rv i ce  
Na t i ona l  Oceanic and Atmospheric A d m i n i s t r a t i o n  
E/SP21, WWB, Room 806 
Washington, D. C. 20233 



For  more d e t a i l e d  i n f o r m a t i o n  users should r e f e r  t o  t h e  
NESDIS WEFAX User ' s  Guide. 

Data C o l l  e c t i o n  System (DCS) 

The GOES Data C o l l e c t i o n  System (DCS) has been e s t a b l i s h e d  
f o r  c o l l e c t i n g  environmental  data from almost any l o c a t i o n  i n  t h e  
Western Hemisphere. The DCS has been s i zed  t o  p rov ide  app rox i -  
ma te l y  10,000 messages per  hour per spacec ra f t  u t i l i z i n g  more than  
100 separa te  channel s  on each spacecraf t .  The sate1 li t e  serves 
as a  communications r e l a y  dev ice from t h e  i n d i v i d u a l  data-  
g a t h e r i n g  p la t forms.  These p la t f o rms  a r e  c a l l e d  Data C o l l e c t i o n  
P la t f o rms  (DCPs) and a re  remote ly  loca ted .  The DCPs t r a n s m i t  
t h e i r  da ta  through t h e  GOES sate1 l i t e s  t o  t h e  Command and Data 
A c q u i s i t i o n  (CDA) ground s t a t i o n ,  l o c a t e d  a t  Wal lops ,  V i  r g i  n ia.  
These da ta  a re  re layed  from t h e  CDA by convent iona l  communications 
means t o  t h e  GOES DCS c o n t r o l  cen te r  a t  t h e  World Weather 
B u i l d i n g  (WWB) near  Washington, D.C. The use r  may o b t a i n  t h e  da ta  
f rom t h e  WWB by d i a l - i n  te lephone a t  va r i ous  da ta  r a t e s  o r  r e c e i v e  
t h e  data d i r e c t l y  f rom t h e  s a t e l l i t e  by b u i l d i n g  an a p p r o p r i a t e  
ground s t a t i o n .  I n  summary, major elements o f . t h e  GOES DCS a r e  
two  ope ra t i ona l  goes ta t ionary  sate1 l i t e s ,  DCP's, CDA, and DCS 
c o n t r o l  cen te r  which i s  l o c a t e d  a t  t h e  WWB. 

The GOES DCS prov ides  t h e  c a p a b i l i t y  t o  m o n i t o r  env i ronmenta l  
emergency c o n d i t i o n s  such as f l a s h  fl oods , se ismic  and tsunami 
events,  and hu r r i cane  a c t i v i t y  as w e l l  as more r o u t i n e  b u t  s i g n i -  
f i c a n t  environmental  in fo rmat ion .  The GOES DCS has been spec i  a1 l y  
designed t o  accomodate these  programs by o f f e r i n g  h i gh  re1 i a b i l  i ty. 
T h i s  f e a t u r e  i s  made p o s s i b l e  by p r o v i d i n g  redundancy th roughout  
t h e  ground system and i n  t h e  s a t e l l i t e s .  I n  a d d i t i o n ,  GOES DCS 
has t h e  c a p a b i l i t y  of work ing w i t h  a  spare s a t e l l i t e  l o c a t e d  midway 
between t h e  west and east  ope ra t i ona l  s a t e l l i t e s  i n  t h e  even t  t h a t  
a  major  f a i l u r e  occurs on one o r  bo th  of t h e  p r imary  s a t e l l i t e s  o r  
d u r i n g  e c l i p s e  per iods. 

Program Management 

Organ iza t ions  t h a t  p l an  t o  c o l l e c t  da ta  u t i l i z i n g  GOES DCS 
must fo rward  a  request  t o  NESDIS f o r  p a r t i c i p a t i o n .  The reques t  
and approval  by NESDIS would e s t a b l i s h  t h a t  o r g a n i z a t i o n  as a  user  
o f  t h e  GOES DCS. 

I n  general  these procedures s t a t e  t h a t  a f t e r  NESDIS has 
rece i ved  a  request  f o r  p a r t i c i p a t i o n  i n  t h e  system, NESDIS w i l l  
respond by sending i n f o r m a t i o n  on GOES DCS and a  ques t ionna i re .  
When t h e  ques t i onna i re  i s  completed and re tu rned  t o  NESDIS, i t w i l l  
be processed i n t e r n a l  l y  and, if accepted, a  Memorandum o f  
Agreement (MOA) w i l l  be negot ia ted.  



A f t e r  a  user  has been accepted i n t o  t h e  program, t h e  user  
w i l l  r e q u i r e  t ransmiss ion  t imes on p a r t i c u l a r  f requenc ies  o r  
channels.  I n  c o n s u l t a t i o n  w i t h  t h e  user,  NESDIS ass igns these  
channels  and t ransmiss ion  t imes a1 ong w i t h  t h e  unique i d e n t i f i -  
c a t i o n  o r  address f o r  each DCP. 

Data C o l l e c t i o n  P la t fo rm 

The DCP i s  designed t o  accept da ta  from a  wide v a r i e t y  o f  
sensors.  There a re  t h r e e  types o f  DCPs; s e l f - t i m e d ,  random 
r e p o r t i n g  , and i n te r roga ted .  The u s e r ' s  -data requ i  rements 
de te rmine  t h e  type  o f  DCP. 

A d d i t i o n a l  i n f o r m a t i o n  p e r t a i n i n g  t o  t h e  GOES DCS may be ob ta ined  
f rom NESDIS Technical  Memorandum 1 o r  by con tac t i ng :  

Ch ie f .  Data C o l l  e c t i o n  and D i  r e c t  Broadcast Branch 
~ a t i o n a l  Envi  ronmental Sate1 1 i t e ,  Da 

I n f o r m a t i o n  Serv ice  
Na t i ona l  Oceanic and Atmospheric Adm 
E/SP21, WWB, Room 806 
Washington, D.C. 20233 

Telephone: 301 -763-8325 

t a ,  and 

i n i s t r a t i o n  



Sect i o n  5 

GOES DISTRIBUTION SYSTEM 

The GOES-TAP Program 

The GOES-TAP Program provides h igh qua1 i t y  sate1 li t e  imagery 
t o  government and commerci a1 users on a rea l  - t ime basis. To 
r e c e i v e  s a t e l l i t e  data, a user must acqu i re  appropr ia te  telephone 
communications, purchase o r  lease te rmina l  d i  splay equi pment, 
consummate an agreement w i t h  t h e  government, and pay both  an i n i t i a l  
connect ion fee and annual s e r v i c e  fee. 

Sate1 1 i t e  imagery i s  i n i  t i  a1 l y  processed through the  World 
Weather B u i l d i n g  i n  Camp Springs, Maryland. The data a r e  converted 
i n t o  an analog f a c s i m i l e  format and disseminated v i a  p r i v a t e  
te lephone l i n e s  t o  t h e  Sate1 1 i t e  Fie1 d Services Sta t ions  
(SFSS), The SFSSs a r e  loca ted a t  Washington, D.C. ; San 
Francisco, Cal i f o r n i  a; Honolulu, Hawai i ; Kansas Ci ty ,  M i  ssour i  : 
Anchorage, Alaska ; Miami, F l o r i d a ;  and New Orleans, Louisiana. 
These s i t e s  were se lec ted  due t o  t h e i r  p rox im i t y  t o  key National 
Weather Serv ice  (NWS) f a c i l  i t i e s  and serve as major d i s t r i b u t i o n  
p o i n t s  f o r  NWS and GOES-TAP users. 

WSFO-TAP PROGRAM 

Another method o f  r e c e i v i n g  s a t e l l i t e  imagery i s  t o  
make a connect ion t o  a Nat ional  Weather Serv ice (NWS) dedicated 
te lephone 1 i ne. Th i s  method i s  termed WSFO-TAP (Weather Service 
Forecast O f f i c e  Tap) and requ i res  a w r i t t e n  agreement w i t h  the  
NWS. There i s  no charge by t h e  government f o r  t h i s  service. 
Also, due t o  u s u a l l y  s h o r t e r  telephone l i n e s ,  t h e  l i n e  cos t  i s  
1 ess. The user should note: WSFO-TAP customers do not  have the  
capabi 1 i t y  t o  s e l e c t  sec tors  and w i l l  rece ive  only  data selected 
b y  the  WSFO. Requests f o r  in fo rmat ion  concerning a WSFO-TAP 
should be addressed t o :  NOAA/NWS, Communications D i v i  son (W53), 
Gramax Bu i l d ing ,  Room 1316, S i l v e r  Spring, Maryland 20910, The 
user  may a1 so contac t  t he  l o c a l  WSFO fo r  add i t i ona l  in format ion.  

Add i t i ona l  Sate1 1 i t e  Imagery Avai 1 a b l e  on The GOES-TAP System : 

AVHRR 

Advanced Very High Reso lu t ion  Radiometer (AVHRR) imagery from 
NOAA's p o l a r - o r b i t i n g  sate1 1 i t e s  i s  a v a i l  ab le  t o  most GOES-TAP 
customers. These data, a1 though s p a t i  a1 l y  and temporal l y  



l i m i t e d ,  have r e s o l u t i o n s  of 1 km i n  a l l  wavelength channels. 
AVHRR da ta  have proven t o  be a  very use fu l  d i a g n o s t i c  t o o l  i n  t h e  
f i e l d s  of meteor01 ogy, oceanography, and hydro1 ogy. For f u r t h e r  
i n f o r m a t i o n  concern ing AVHRR da ta  a v a i l a b i l i t y  con tac t  t h e  
nea res t  SFSS. 

Geos ta t ionary  Meteorol  o g i c a l  Sate1 1  i t e  (GMS) 

Japan operates one geos ta t i ona ry  s a t e l l i t e ,  GMS, which has a  
s a t e l l i t e  subpoint  a t  140° E. Th is  p o s i t i o n  g i ves  GMS an a rea l  
coverage from the  South P a c i f i c  t o  S iber ia ,  and from Hawaii t o  
I n d i a .  L i m i t e d  amounts o f  GMS da ta  a r e  a v a i l a b l e  t o  GOES-TAP 
customers. GMS da ta  i s  t r a n s m i t t e d  i n  WEFAX fo rmat  (240 LPM). 
F o r  f u r t h e r  i n f o r m a t i o n  concern ing a v a i l a b i l i t y  o f  GMS da ta  con- 
t a c t  t h e  nearest  SFSS. 

European Geos ta t ionary  Meteoro l  og i ca l  Sate1 1  i t e  (METEOSAT) 

The European Space Agency operates a  geos ta t i ona ry  s a t e l l i t e ,  
METEOSAT, which has a  subpo in t  a t  O0 long i tude .  Th is  p o s i t i o n  g i v e s  
METEOSAT an a rea l  coverage from t h e  South A t l a n t i c  t o  Greenland 
and from Saudi Arabia t o  B r a z i l .  Th i s  s a t e l l i t e  o f fe rs  v i s i b l e ,  
i n f r a r e d  , and moi s t u r e  channel data. L im i t ed  amounts o f  METEOSAT 
da ta ,  a l s o  i n  WEFAX format ,  a r e  a v a i l a b l e  t o  GOES-TAP customers. 
For  f u r t h e r  i n f o r m a t i o n  concern ing a v a i l a b i l i t y  o f  METEOSAT d a t a  
p lease  con tac t  t h e  neares t  SFSS. 

Telephone L ines  

NESDIS r e q u i r e s  t h a t  GOES-TAP users i n s t a l  1  a  f u l l  duplex, p r i v a t e  
voiceband da ta  c i r c u i t  o f  a t  l e a s t  C-2 qua1 i t y  (C-2 i s  a  Be1 1  
System s p e c i f i c a t i o n ) .  F u l l  duplex (which means t h e  a b i l i t y  t o  
t ransmi t simul t aneous l y  i n  b o t h  d i  r e c t  i o n s )  i s  r equ i  red t o  p r o v i d e  
t h e  user  w i t h  t h e  means t o  make data s e l e c t i o n s  a t  t h e  SFSS by  u s i n g  
a  touchtone t r a n s m i t t e r  and t o  a1 low loopback c i r c u i t  t e s t i n g  by 
t h e  c a r r i e r .  

GOES-TAP users  must order ,  pay f o r ,  and m a i n t a i n  t h e i r  own 
d a t a  c i r c u i t ,  d i s p l a y ,  and touchtone t r a n s m i t t e r .  The SFSS w i l l  
p r o v i d e  bas ic  data c i r c u i t  t e s t i n g  se rv i ces  upon request. Th i s  
c o n s i s t s  o f  i n s e r t i n g  t e s t  s i g n a l s  t o  t h e  use r  and eva lua t i ng  
touch tone  s i g n a l s  t r a n s m i t t e d  by t h e  user  t o  t h e  SFSS. The use r  
w i l l  i n i t i a t e  t r o u b l e  c a l l s  t o  t h e i r  c a r r i e r .  

The B e l l  System i s  t h e  most w ide ly  a v a i l a b l e  and f r e q u e n t l y  
used c a r r i e r  f o r  these  da ta  c i r c u i t  serv ices.  AT&T prov ides  an 
i nterexchange serv ice ,  and t h e  Be1 1  ope ra t i ng  companies p rov ide  
l o c a l  c i r c u i t s  between t h e  SFSS and t h e  neares t  AT&T exchange 



and between t h e  u s e r ' s  l o c a t i o n  and t h e  neares t  AT&T exchange. 
These t h r e e  in te rconnec ted  segments p r o v i d e  an end-to-end serv ice.  
Other i n t e r s t a t e  c a r r i e r s  e x i s t  t h a t  may p rov ide  b e t t e r  performance 
and/or  lower  cost .  These o the r  c a r r i e r s  may subcont rac t  t h e  l o c a l  
c i r c u i t  segments, b u t  w i l l  serve as pr ime c o n t r a c t o r  o r  s i n g l e  
p o i n t  r e s p o n s i b i l i t y  f o r  end t o  end serv ice.  Costs and c i r c u i t  
performances o f  c a r r i e r s  o the r  than AT&T depend l a r g e l y  upon c i r c u i t  
a v a i l a b i l i t y  and t h e  type o f  equipment used between t h e  end p o i n t s  
i n v o l v e d  i n  each unique c i r c u i t  r ou t i ng .  

These anal og f a c s i m i l  e  t ransmiss ions  a r e  especi  a1 l y  vu l  ne rab le  
t o  degradat ions o f  s igna l  t o  no ise r a t i o ,  g a i n  v a r i a t i o n s ,  impulse 
n o i  se, and tone i n te r f e rences .  NESDIS ' s  exper ience t o  da te  has 
been t h a t  c i r c u i t  r o u t i n g  by s a t e l l i t e  has p rov ided  b e t t e r  per-  
f ormance than  1 and 1 i ne c i  r c u i  t s. A1 so, c i  r c u i  t f a c i  1  i t i  es t h a t  
u t i l i z e  Time D i v i s i o n  M u l t i p l e x i n g  f a c i l i t i e s  (analog t o  d i g i t a l  
convers ion,  i n t e r s t a t e  t ransmiss ion,  t h e n  d i g i t a l  t o  anal og 
conve rs i on )  p r o v i d e  b e t t e r  performance than  anal og t ransmiss ion.  

C i r c u i t s  can be ordered from the  B e l l  System by c o n t a c t i n g  
y o u r  l o c a l  B e l l  Company business o f f i c e .  The d e s c r i p t i o n  o f  
d e s i r e d  s e r v i c e  (below) may no t  be adequate a t  a l l  l o c a l  o f f ices.  
The f o l l  owing AT&T con tac t  i s  f a m i l i a r  w i t h  NESDIS se rv i ces  and 
shou ld  be re ferenced when o rde r i ng  se rv i ces  : NESDIS Account 
Execu t i ve :  202:457-3655. 

RCA American Communications i s  known t o  have f a c i l i t i e s  
a v a i l a b l e  on c e r t a i n  routes and i s  f a m i l i a r  w i t h  NESDIS 
r e q u i  rements. Contact : Charles Haught : 609: 734-4008. Other 
c a r r i e r s  may e x i s t  t h a t  o f f e r  app l i cab le  serv ices .  NESDIS does 
n o t  endorse t he  aforement ioned companies i n  any way. 

The f o l l o w i n g  format should be used when o rde r i ng  a GOES-TAP 
c i r c u i t :  

o Voiceband p r i v a t e  l i n e  data c i r c u i t  
o  C-2 c o n d i t i o n i n g  
o F u l l  p e r i o d  
o F u l l  duplex 
o Standard 0 dbm t r a n s m i t  
o  Non-standard rece i ve  l e v e l  o f  0  dbm* 
o Organ iza t ion ,  address, contact ,  and phone number a t  each 

end o f  t h e  c i r c u i t .  Th i s  i n f o r m a t i o n  f o r  t h e  SFSS end i s  
i n c l u d e d  i n  t h i s  sect ion.  



For WSFO TAP connections, customers should ob ta in  the  c i r c u i t  
number from t h e  WSFO and then con tac t  t he  AT&T Extension Services 
Group a t  800-424-2939 o r  202-457-2847 (El 1  a  Sperovich). The 
f o l l o w i n g  format should be used when o rde r ing  a  WSFO-TAP c i r c u i t :  

Voiceband p r i v a t e  1  i ne data c i  r c u i  t 
C-2 c o n d i t i o n i n g  
F u l l  pe r i od  
Simplex - rece i ve  on ly  
Standard rece ive  l e v e l  o f  -16 dBm 
To be connected t o  c i r c u i t  number a t  
t h e  nearest avai 1  able l oca t i on .  
Organizat ion, address, contac t ,  and phone number a t  t he  
customer's l oca t i on .  

*NOTE: Since the  beginning of t h e  GOES data d i s t r i b u t i o n  
program, GOES-TAP users have been i n s t r u c t e d  t o  order  "0 dBrn 
rece ive  l e v e l  s "  (as opposed t o  t h e  i n d u s t r y  standard o f  
-16 dBm), and prov ide  a  customer a c t i v a t e d  loop-back switch. 
NESDIS i s  now aware o f  compa tab i l i t y  problems between the  0  dBm 
rece ive  l e v e l  and c a r r i e r  t e rm ina l  equipment. The purpose i n  
0  dBrn rece ive  was t o  f a c i l i t a t e  c i r c u i t  loopback t e s t i n g  serv ices 
by the  SFSS personnel. Since touchtone equipment has been 
i n s t a l l e d  a t  t he  SFSSs, t he  purpose has d imin ished because 
t h e  u s e r ' s  touchtone t r a n s m i t t e r  can now a l so  serve as a  t e s t  
s i  gnal source. 

NESDIS i s  o rder ing  mod i f i ca t i ons  t o  i t s  touchtone equipment 
a t  the SFSSs. I n s t a l  l a t i o n  i s  n o t  expected t o  be completed 
u n t i l  t h e  l a s t  ha1 f o f  1983. C i r c u i t s  ordered before then 
must be 0 dbm rece ive  --- a t  t h e  SFSS. The u s e r ' s  rece ive  l e v e l  
can be ordered a t  -16 dBm; b u t  t h e  user must i nsu re  compati- 
ab i  1 i t y  w i t h  d i  sp l  ay recorder r e c e i v e  1  eve1 . 

User I n t e r f a c e  Equipment 

I n t r o d u c t i o n  

GOES-TAP customers o f  the  Washington, D.C., Miami , Fla., 
Kansas City, Mo., and Redwood City, Ca l i f . ,  S a t e l l i t e  F i e l d  
Services S ta t i ons  can se lec t  t h e i r  data products by us ing a  
touchtone t ransmi t te r .  The t r a n s m i t t e r  i s  used t o  make product 
s e l e c t i o n  switches a t  t he  SFSS. Th i s  s e c t i o n  prov ides a  descr ip-  
t i o n  o f  t h a t  system from the use r ' s  v iewpo in t  and provides a  
recommended equipment c o n f i g u r a t i o n  f o r  t h e  use r ' s  te rmina l  . 

The user te rmina l  cons i s t s  o f  a  d i s p l a y  recorder  and a  
touchtone t r a n s m i t t e r .  A speaker i s  needed f o r  mon i to r ing  
i ncoming s igna l  i n g  tones from t h e  SFSS touchtone equi pment. 
Most d i sp lay  devices conta in  a  speaker f o r  mon i to r ing  the  f a c s i m i l e  



s i g n a l  and can a l so  be used f o r  m o n i t o r i n g  t h e  s i g n a l i n g  tones. 
A l i s t  o f  known d i s p l a y  reco rde rs  vendors i s  i nc l uded  i n  t h i s  
s e c t  ion. 

Touchtone Operat ing Procedures 

The GOES-TAP user  depresses t h e  " s e r v i c e  reques t "  key ( # ) .  
Th i s  a l e r t s  t h e  SFSS s w i t c h i n g  system t h a t  a  change i s  be ing  
requested. When t h e  system i s  ready t o  accept t h e  request,  a  
d i a l  tone  i s  r e tu rned  t o  t h e  GOES-TAP user.  The t i m e  requ i red  t o  
access t h e  system depends, upon t h e  number o f  users who s imu l taneous ly  
make requests.  The user  then  d i a l s  a  two d i g i t  code which 
corresponds t o  a  des i r ed  p roduc t  on t h e  da ta  menu, as shown i n  
Sec t i on  8. Th is  code i s  ac ted  upon immediate ly  by t h e  sw i t ch ing  
system, and 900 hz tone i s  t r a n s m i t t e d  t o  t h e  GOES-TAP user  t o  
s i g n i f y  t h a t  t h e  data change i s  completed. 

NOTE: A f t e r  a  customer has accessed t h e  system by r e c e i v i n g  
t h e  d i a l  tone, t h e  two d i g i t  code must be d i a l e d  w i t h i n  10 
seconds o r  t h e  s w i t c h i n g  system w i l l  drop t h e  system 
access c o n d i t i o n  and d i a l  tone  and w i l l  s e r v i c e  t h e  next 
use r  i n  l i n e .  The f i r s t  user  must aga in  depress t h e  
" s e r v i c e  request"  key i n  o r d e r  t o  ge t  back i n  l i n e .  

Touchtone T ransm i t t e r  

Touchtone t r a n s m i t t e r s  can be ob ta i ned  from severa l  sources. 
The f o l l o w i n g  l i s t  i s  known t o  be a v a i l  a b l e  o r  i n  use by GOES-TAP 
customers; NESDIS does n o t  endorse these  components i n  any way. 

1. A comple te ly  assembled touch tone  system can be purchased 
f rom Un i t ed  Press I n t e r n a t i o n a l  f o r  about $275. Th i s  system con- 
s i s t s  o f  a  s tandard handset t ype  touch tone  te lephone and an AC 
powered vo l t age  supply. Contact :  I a n  Smith a t  201-273-3261. 

2. A b a t t e r y  powered p o r t a b l e  u n i t  i s  manufactured by I n t e r f a c e  
Technology, Inc.  The u n i t  i s  t h e  Model 728 "por t -a- tone"  12  key, 
w i t h o u t  " t a l k - t h r u . "  The u n i t  must be mod i f i ed  by i n s t a l l i n g  an 
i s o l a t i o n  t r ans fo rmer  between t h e  o u t p u t  and t h e  phone l i n e .  A 
TRW/UTC DOT-41 w i l l  f i t  i n s i d e  t h e  case o f  t h e  728. The p r i n t e d  
c i r c u i t  must be a l t e r e d  s l i g h t l y  t o  i n s t a l  1  t h e  t r ans fo rmer  a t  
t h e  ou tpu t  m i n i a t u r e  phone jack. The 728 i s  d e l i v e r e d  w i t h  an 
a c o u s t i c  coup le r  on a  pa tch  cord. The pa tch  cord, w i t h  t h e  
c o u p l e r  removed, can be used t o  connect w i t h  t h e  phone l i n e .  The 
u n i t  s e l l s  f o r  about $75, p l u s  about $15 f o r  t h e  transformer.  
Contact :  Karen Z ien ta  a t  1-800-325-1558 o r  314-426-6880. 



3. Radio Shack now markets a  touchtone pad f o r  d o - i t -  
y o u r s e l f e r s .  T h i s  u n i t  does no t  produce 0  dBm ou tpu t  (an 
amp1 i f i e r  i s  r e q u i r e d ) ,  i s  n o t  packaged, and does n o t  con ta in  
b a t t e r y  o r  t rans fo rmer .  These t asks  must be done by t h e  GOES-TAP 
customer. The b a s i c  pad s e l l  s  f o r  about $20, i n c l u d i n g  c r y s t a l .  

Terminal  D i s p l a y  Equipment 

Terminal  d i s p l a y  equipment may be o f  any t ype  so l ong  as i t  
i s  compat ib le  w i t h  t h e  s i gna l  c h a r a c t e r i s t i c s  l i s t e d  l a t e r  i n  
t h i s  sec t ion .  Cost of such equipment v a r i e s  w i t h  system 
c a p a b i l i t y ;  a  c o s t  o f  $11-28K should be expected. 

A 1  i s t  o f  known commercial vendors o f  d i s p l a y  dev ices i s  
i n c l u d e d  l a t e r  i n  t h i s  sect ion.  T h i s  does not  n e c e s s a r i l y  
r ep resen t  a  complete 1  i s t  o f  commercial manufacturers capable o f  
p r o v i d i n g  a p p r o p r i a t e  d i s p l a y  dev ices,  nor  does i t  imp ly  i n  
any way government approval of these, nor  r e j e c t i o n  o f  equ i va len t  
dev ices.  



AGREEMENT, EXECUTION, AND PROCESS1 NG 

Permiss ion t o  connect onto t h e  GOES Centra l  Data D i s t r i b u t i o n  
System (CDDS) w i l l  be granted on ly  upon proper  execut ion  o f  t h e  
Agreement between t h e  Government and t h e  User. This  Agreement 
d e f i n e s  t h e  Government's r e s p o n s i b i l i t i e s  i n  p rov id ing  t h i s  ser- 
v ice.  The e f f e c t i v e  da te  o f  t h e  Agreement w i l l  be t h e  da te  t h e  
u s e r ' s  communication l i n e  i s  connected i n t o  t h e  app rop r i a te  SFSS. 
The connect ion cannot be made u n t i l  t h e  signed Agreement and t h e  

shou ld  be prov ided so appropr ia te  arrangements can be made. 
Agreements should be completed and forwarded t o :  

NOAA/NESDIS, Sate1 1 i t e  Services D i v i s i o n  
E/SP2, World Weather Bui 1 d ing  , Room 607 
Washington, D.C. 20233 

A t t e n t i o n :  GOES-TAP 
Te l  ephone : 301-763-8051 

Upon complet ion o f  t h e  connection, a copy o f  Agreement, 
s igned by t h e  designated government representa t i ve ,  w i l l  be 
re tu rned  t o  the  user. 

COST FOR GOES-TAP 

For  Permanent Connection: A non-ref undable one-time charge 
o f  $1,000.00 t o  cover expenses invo lved i n  i n i t i a l  connect i o n  w i  11 
be charged each user. I n  add i t i on ,  a minimum annual r e c u r r i n g  
c o s t  c u r r e n t l y  es tab l i shed  a t  $100.00 w i l l  be charged f o r  t he  
SFSS se rv i ces  provided. 

For  Temporary Connection: A one-time non-refundable f ee  o f  
$250.00 f o r  a 3-mo. per iod,  $500.00 f o r  a 6-mo. per iod ,  and $750.00 
f o r  a 9-mo. pe r i od  t o  cover expenses of e s t a b l i s h i n g  t h e  connec- 
t i o n  w i l l  be charged. I n  add i t ion ,  a minimum se rv i ce  fee, 
c u r r e n t l y  es tab l i shed a t  $25.00 f o r  3-mos., $50.00 f o r  6-mos., 
and $75.00 f o r  9-mos. w i l l  be charged f o r  SFSS servi'ces provided 
d u r i n g  t h e  temporary period. A temporary connect ion cannot be 
renewed. I f  c o n t i n u a t i o n  o f  serv ice  i s  desired, t h e  cos t  w i l l  
r e v e r t  t o  t he  normal one-time non-refundable fee  o f  $1,000.00 and 
annual r e c u r r i n g  se rv i ce  charge o f  $100.00. I n  o rder  f o r  a user 
t o  cont inue se rv i ce  beyond a s p e c i f i c  temporary per iod,  addi -  
t i o n a l  funds necessary t o  b r i n g  t h e  connect ion and se rv i ce  charge 
up t o  t he  requ i red  fee  f o r  a permanent connect ion must be sub- 
m i  t t e d .  



PAYMENT PROCEDURE 

A copy o f  t he  payment form ( l a s t  page o f  Agreement) and 
signed Agreement shoul d be proper ly  executed and forwarded w i t h  
payment a t  l e a s t  30 days p r i o r  t o  t h e  es tab l i shed  date w i t h  the  
telephone company f o r  i n s t a l l a t i o n  of t h e  communications l i n e .  
Checks should be made payable to :  Department o f  Commerce/NOAA. 
Please inc lude on t h e  check the  no ta t i on :  "For GOES-TAP." The 
cancel led check w i l l  serve as a rece ip t .  I f  payment i s  t o  be 
made by government purchase order  o r  M IPR  (Mi 1 i t a r y  Interagency 
Procurement Request), these should be forwarded t o  the  same 
address w i th  a copy o f  t h e  enclosed payment form, completely 
f i l l e d  out along w i t h  t h e  signed Agreement. The purchase order 
o r  M I P R  should c l e a r l y  i n d i c a t e  t h a t  i t  i s  f o r  a GOES-TAP a t  the  
appropr ia te  SFSS (Miami, Washington, Kansas C i t y ,  San Francisco, 
New Orleans, Honolulu, o r  Anchorage) t o  cover connect ion charges 
and recu r r i ng  se rv i ce  fee. Correct  b i l l i n g  addresses must be 
included. The request ing agency w i  11 be b i  11 ed accord ing ly  a t  a 
1 a t e r  date. 

ADDITIONAL INFORMATION 

I f  any add i t i ona l  in fo rmat ion  i s  needed, correspondence 
should be d i rec ted  t o  t h e  address o r  te lephone number on the  
p rev i  ous page. 



Known D i  sp l  ay Dev ice  Vendors 

Alden E l e c t r o n i c  & Impulse Record ing Equipment Company 
1 Washington S t r e e t  
Westborough, Massachusetts 01581 

Tel  ephone : (617) 336-8851 

A r v i  n-Diamond 
4490 Old Columbus Road, NW 
C a r r o l l  , Ohio 43112 

Telephone: (614) 756-9211 

Data1 og D i v i s i o n ,  L i t t o n  I n d u s t r i e s  
1770 Walt Whitman Road 
M e l v i l l e ,  Long I s l a n d ,  New York 11747 

Telephone: (516) 694-8300 

H a r r i s  Corpora t ion ,  S a t e l l i t e  Communications D i v i s i o n  
P.O. Box 1700 
Me1 bourne, F l o r i d a  32901 

ATTN: B i l l  O'Connor 
Telephone: (305) 724-3000 

EMR Tel emet ry 
P.O. Box 3041 
Sarasota, F l o r i d a  33578 

ATTN: Weather Data System, Steve Carper  
Telephone: (813) 371-0811 

Muirhead Ins t ruments ,  Inc .  
1101 B r i s t o l  Road 
Mountainside, New Jersey  07092 

Telephone: (201) 223-6010 

IPS 
70 Glenn Way 
Belrnont , Cal i f o r n i  a 94002 
Telephone: (415) 592-1742 

SYNSAT Communications/Northern V ideograph ics  
5202 Grandview Lane 
Minneapol is ,  Minnesota 55436 

ATTN: John U l d r i c h  
Telephone: (612) 927-0641 

Un i t ed  Press I n t e r n a t i o n a l  
220 East 42nd S t r e e t  
New York, New York 10017 

ATTN: I a n  Smi th  
Telephone: (212) 850-8685 o r  (201)  273-3261 



NOTE: The above does no t  n e c e s s a r i l y  represen t  a complete l i s t  
o f  compa t i b l e  d i s p l a y  dev ice  manufacturers.  It i s  p rov ided  on l y  
as an a i d  f o r  p o t e n t i a l  GOES-TAP users  t o  o b t a i n  i n f o r m a t i o n  
r e g a r d i n g  d i s p l a y  dev ices compat ib le  w i t h  t h e  GOES system. No 
U. S. Government endorsement i s  imp1 ied. 

Known Touchtone Vendors f o r  t h e  GOES-TAP Customer C o n t r o l l e d  
Sw i t ch ing  System 

U n i t e d  Press I n t e r n a t i o n a l  
220 East  42nd S t r e e t  
New York, New York 10017 
ATTN: I a n  Smith 
Telephone: (201) 850-8685 o r  (201) 273-3261 

I n t e r f a c e  Techno1 ogy Inc. 
10500 Kahlmeyer D r i v e  
St. Louis ,  M i s s o u r i  63132 
ATTN: Karen Z ien ta  
Telephone: (314)  426-6880 o r  1-800-325-1558 

NOTE: The above does n o t  n e c e s s a r i l y  represen t  a complete l i s t  
o f  compat ib le  touchtone vendors. It i s  p rov ided  on l y  as an a i d  
f o r  p o t e n t i  a1 GOES-TAP users  t o  o b t a i n  i n f o r m a t i o n  regard ing  
t ouch tone  vendors compat ib le  w i t h  t h e  GOES system. No U. S. 
Government endorsement i s  imp l ied .  



SATELLITE SERVICES DIVISION (SSD) 
SATELLITE FIELD SERVICES STATIONS (SFSS) 

Gary Hu f f o rd ,  Manager, E/SP2A 
S a t e l l i t e  F i e l d  Serv ices  S t a t i o n  
Box 45, 701 C S t r e e t  
Anchorage, A laska  99513 

Telephone: FTS (907) 271-3473 
COM (907)  271-3473 

Rober t  Py le ,  Manager, E/SP2H 
S a t e l l i t e  F i e l d  Serv ices  S t a t i o n  
Hono lu l u  I n t e r n a t i o n a l  A i r p o r t  
Tower B u i l d i n g ,  Room 514 
Honolu lu ,  Hawai i 9681 9 

Telephone: FTS (808) 836-2776 
COM (808) 836-2776 

Ronald G i rd ,  Manager, E/SP2K 
S a t e l l i t e  F i e l d  Serv ices  S t a t i o n  
601 E 1 2 t h  S t r e e t  Room 1724D 
Kansas City, M i s s o u r i  64106 

Telephone: FTS 758-5410 
COM (816)  374-5410 

B i l l i e  A ld r idge ,  Manager, E/SP2F 
S a t e l l i t e  F i e l d  Serv ices  S t a t i o n  
660 P r i c e  Avenue 
Redwood C i t y ,  C a l i f o r n i a  94063 

Telephone: FTS 470-9122 
COM (415)  364-2422 

Haro ld  Headlee, Manager, E/SP2W 
S a t e l l i t e  F i e l d  Serv ices  S t a t i o n  
World Weather B u i l d i n g  
Washington, D. C. 20233 

Telephone: FTS 763-8239 
COM (301)  763-8239 

R ichard  Clark ,  Manager, E/SP2S 
S a t e l l i t e  F i e l d  Serv ices  S t a t i o n  
1120 Old Spanish T r a i l  
S l i d e l l ,  Lou i s i ana  70458 

Telephone: FTS 682-2807 
COM (504)  649-5130 

Donald Gaby, Manager, E/SP2M 
S a t e l l i t e  F i e l d  Serv ices  S t a t i o n  
1320 S D i x i e  Highway, Room 619 
Cora l  Gables, F l o r i d a  33146 

Telephone: FTS 350-4310 
COM (305)  350-4310 



FOR FEDERAL GOVERNMENT AGENCIES 

INTERAGENCY AGREEMENT 

BETWEEN 

NATIONAL ENVIRONMENTAL SATELLITE, DATA, AND INFORMATION SERVICE 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

AND 

(USER) 



AGREEMENT FOR ACCESS TO METEOROLOGICAL 
SATELLITE IMAGERY DATA 

THIS AGREEMENT i s  entered i n t o  pursuant t o  t h e  Economy Act, 
31  U. S. C. 686, between t h e  Nat ional  Envi ronmental Sate1 1 i t e ,  Data, 
and I n fo rma t i on  Serv ice  (NESDIS) , Nat iona l  Oceanic and Atmospheric 
A d m i n i s t r a t i o n  (NOAA) and ( H e r e i n a f t e r  
r e f e r r e d  t o  as t h e  User.) I n  o rder  t o  p rov ide  f o r  t h e  use of 
meteor01 o g i c a l  sate1 1 i t e  data,  t h e  p a r t i e s  hereby mutual l y  agree: 

RESPONSIBILITIES 

A. NESDIS agrees - 

( 1 )  To au tho r i ze  User t o  connect app rop r i a te  te lephone 
communications, p rov ided  by User, t o  Meteor01 og i  c a l  
Sate1 1 i t e  imagery da ta  a t  t h e  Sate1 l i t e  F i e l d  Serv ices  
S t a t i o n  l oca ted  a t  

( 2 )  To f u r n i s h  User a  connect ion a t  t h e  Sate1 l i t e  F i e l d  
Serv ices  S t a t i o n  s p e c i f i e d  i n  subparagraph (1) above, 
upon payment by User of an i n i t i a l  at tachment fee t o  
cover  t h e  expense thereo f .  

( 3 )  To s e r v i c e  and m a i n t a i n  the  connec t ion  a t  t h e  s p e c i f i e d  
S a t e l l i t e  F i e l d  Serv ices  S ta t ion ,  upon payment by User 
o f  an annual s e r v i c e  fee. 

( 4 )  To p rov ide  an automat ic  product  sw i t ch ing  system s e r v i c e  
a t  t h e  Miami, Washington, San Franc isco,  and Kansas City 
SFSSs. L im i t ed  manual sw i t ch ing  s e r v i c e  i s  a v a i l a b l e  a t  
t h e  New Or1 eans , Hawai i , and Anchorage SFSSs. 

0 .  User agrees - 
( 1 )  To pay a l l  NESDIS c o s t s  and expenses r e s u l t i n g  from t h i s  

agreement, b o t h  d i r e c t  and i n d i r e c t .  These cos t s  s h a l l  
be  payable as f o l l ows :  

a. A one-t ime connec t ion  fee  o f  one thousand d o l l a r s  
($1,000) t o  cover t h e  expense of e s t a b l i s h i n g  a 
connect i o n  a t  t h e  s p e c i f i e d  Sate1 1 i t e  F ie1  d Serv ices 
S ta t i on .  

b. An annual se rv i ce  f e e  of one hundred d o l l a r s  ($100) 
p e r  year  ( f i s c a l  yea r  bas is ) .  

( 2 )  To o b t a i n  a  Touchtone I n t e r f a c e  System f o r  SFSS connec- 
t ions  requ i  r i n g  touchtone sec to r  se lec t ion .  



( 3 )  The frequency o f  User reques ts  f o r  changes i n  area o f  
da ta  coverage may be l i m i t e d  by NESDIS and no request  f o r  
r e t r ansm iss ion  o f  da ta  w i l l  be en te r t a i ned .  NESDIS does 
n o t  guarantee t h e  frequency o r  c o n t i n u i t y  o f  data, i t s  
form, o r  area o f  coverage. 

4 )  I f  User should remote t h e  e l e c t r o n i c  s i g n a l ,  i n  i t s  
o r i g i n a l  form, t o  any o t h e r  p o i n t ,  User w i l l  so n o t i f y  
NESDIS immediately.  I n  such case t h e  NESDIS w i l l  no t  i n s u r e  
t h e  q u a l i t y  o f  t h e  s i gna l  r ece i ved  by User o r  those who 
have remotes o f f  t h e  User. NESDIS w i l l  no t  p rov ide  d i a g n o s t i c  
t e s t i n g  o f  t h e  communications l i n e  between t h e  SFSS and 
t h e  User f a c i l  i ty .  The SFSS w i l l  p r o v i d e  sec to r  change 
s e r v i c e  and imagery i n t e r p r e t a t i o n  t o  User only.  

( 5 )  NESDIS w i l l  not  be respons ib l e  f o r  maintenance s e r v i c e  o f  
User t e rm ina l  equipment o r  f o r  c o o r d i n a t i o n  w i t h  t h e  
te lephone company regard ing  communications problems 
assoc ia ted  w i t h  f a c i l  i t i e s  leased by User. Where lower  
grade l i n e s  than  C-2 a r e  used, NESDIS w i l l  no t  o f f e r  l i n e  
check e v a l u a t i o n  serv ice .  NESDIS i n s i s t s  on a  0  dBm normal 
i n s e r t i o n  l e v e l  a t  t h e  SFSS rega rd less  o f  t h e  t ype  o f  
1  i ne used. 

( 6 )  Automatic n o t i f i c a t i o n s  o f  sate1 1  i t e  imagery schedules 
cannot be p rov ided  by NESDIS. It w i l l  be  t h e  r e s p o n s i h i l  i t y  
of  t h e  User t o  con tac t  t h e  S a t e l l i t e  F i e l d  Serv ices  S t a t i o n  
f o r  i n f o r m a t i o n  i f  imagery i s  n o t  rece ived.  I n  a d d i t i o n ,  
meteor01 o g i c a l  i n t e r p r e t a t i o n  se rv i ces  w i l l  be prov ided 
t o  t h e  User on a  non in te r f e rence  b a s i s  on ly .  Operat ional  
suppor t  t o  NESDIS users w i l l  remain as f i r s t  p r i o r i t y .  

EFFECTIVE DATE 

THIS AGREEMENT i s  e f f e c t i v e  as o f  ( da te  o f  
connect i o n )  and s h a l l  be renewed annual l y  ( f i s c a l  yea r  b a s i s )  
un less  te rmina ted  by e i t h e r  par ty .  Request f o r  renewal should be 
forwarded w i t h  t h e  annual s e r v i c e  fee, t o  NOAA/NESDIS, S a t e l l i t e  
Serv ices  D i v i s i o n ,  E/SP2, Room 607, World Weather Q i l d i n g ,  Stop I, 
Washington, D.C., 20233, 30 days p r i o r  t o  exp i  r a t i o n  date. 

TERM INATION 

E i t h e r  p a r t y  may t e r m i n a t e  t h i s  AGREEMENT by  p r o v i d i n g  30 days 
w r i t t e n  n o t i c e  t o  t h e  o t h e r  par ty .  User w i l l  n o t  be refunded 
any o f  t h e  payments p rov ided  f o r  under t h i s  AGREEMENT. 



I N  WITNESS WHEREOF, t h e  p a r t i e s  he re to  have executed t h i s  agree- 
ment as o f  t h e  da te  f i r s t  w r i t t e n .  

USER 

Nat iona l  Oceanic & Atmoshperic Admi n. 
Na t i ona l  Env i  ronmental Sate1 1  i t e ,  

Data, and I n f o r m a t i o n  Serv ice  

BY: BY: 
( s i g n a t u r e )  

Ch ie f ,  Sate1 1 i t e  Serv ices D i v i s i o n  
Na t i ona l  Env i  ronmental Sate1 1  i t e ,  

Data. and I n f o r m a t i o n  Serv ice  

TITLE: 



Date: 

Sub jec t :  GOES-TAP Payment 

To : NOAAINESDIS, Sate1 1 i t e  Serv ices  D i v i s i o n  
E/SP2, Room 607, WWB, Stop I 
Washington, D.C. 20233 

A t t n :  GOES-TAP 

Enclosed i s  a (check)  (purchase o r d e r )  (MIPR) f o r  $ 

payab le  t o  Department o f  CommercelNOAA f o r  a GOES-TAP on t h e  

SFSS a t  (washi  ng ton)  (Kansas C i t y )  ( ~ i  ami ) (San Franc isco)  

(Honol u l  u )  (Anchorage) (New Or1 eans) which wi 11 be te rmina ted  

a t  . The enclosed payment 
( L o c a t i o n  Address o f  Di  s p l  ay Equi pment) 

covers  t h e  connec t ion  charge o f  $ and t h e  

r e c u r r i n g  s e r v i c e  charge o f  $ f o r  t h e  p e r i o d  

t o  . My o f f i c i a l  
day lmont  h l y e a r  day lmonth lyear  

address i s :  

(Name o f  Government Agency) 

(Address o f  Government Agency) 

(Phone No. o f  Personal Contact )  

DO NOT WRITE BELOW THIS LINE 

1. Payment o f  $ r e c e i  ved 
(amount) ( da te )  (SSD i n i t i a l s )  

2. (MIPR) (Purchase Order)  : . B i l l  forwarded 
( d a t e  rece i ved )  (date)* 

Check r e c e i v e d  
( d a t e )  

3. Task Code: . 4. User Agreement Received: 

4. Si gned Agreement Returned . 6. Connection made, 
( d a t e )  

Agreement e f f e c t i v e  . 7. Remarks: 
( da te )  



AGREEMENT 

Between 

DEPARTMENT OF COMMERCE 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

NATIONAL ENVIRONMENTAL SATELLITE, 

AND 

DATA, AND INFORMATION SERV ICE 



UNITED STATES DEPARTMENT OF COMMERCE 

WASHINGTON, D. C. 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

NATIONAL ENVIRONMENTAL SATELLITE, DATA, AND INFORMATION SERVICE 

AGREEMENT FOR ACCESS TO METEOROLOGICAL SATELLITE 
IMAGERY DATA 

THIS AGREEMENT i s  en te red  i n t o  on t h i s  day of 19 , 
between t h e  Un i t ed  S ta tes  o f  America, Department o f  Commerce, 
Na t iona l  Oceanic and Atmospheric A d m i n i s t r a t i o n ,  Na t i ona l  
Environmental  Sate1 1 i t e ,  Data, and I n fo rma t i on  Serv ice ,  h e r e i n a f t e r  
r e f e r r e d  t o  as t h e  Government, and 
h e r e i n a f t e r  r e f e r r e d  t o  as t h e  User. I n  o rde r  t o  p r o v i d e  f o r  t h e  
use o f  meteor01 og i ca l  sate1 1 i t e  da ta  t h e  p a r t i e s  hereby m u t u a l l y  
agree : 

RESPONSIBILITIES. 

A. Government agrees - 

( 1 )  To au tho r i ze  t h e  User t o  connect a p p r o p r i a t e  te lephone 
communications, p rov ided  by t h e  user,  t o  Meteor01 o g i c a l  
Sate1 1 i t e  imagery data a t  t h e  Sate1 1 i t e  F i e l d  Serv ices  
S t a t i o n  l oca ted  a t  

( 2 )  To f u r n i s h  t h e  User a connect ion a t  t h e  Sate1 1 i t e  F i e l d  
Serv ices  S t a t i o n  s p e c i f i e d  i n  subparagraph ( 1 )  above, 
upon payment by User o f  an i n i t i a l  a t tachment  fee  t o  
cover  t h e  expenses thereof .  

(3) To se rv i ce  and ma in ta i n  t h e  connec t ion  a t  t h e  s p e c i f i e d  
Sate1 1 i t e  F i e l d  Serv ices  S ta t i on ,  upon payment by User 
o f  an annual s e r v i c e  fee. 

( 4 )  To p rov ide  an automat ic  p roduc t  s w i t c h i n g  system s e r v i c e  
a t  t h e  Miami , Washington, San Franc isco,  and Kansas C i t y  
SFSSs. Lirni t e d  manual sw i t ch ing  s e r v i c e  i s  ava i  1 a b l e  a t  
t h e  New Or1 eans, Hawaii , and Anchorage SFSSs. 

6 .  User agrees - 
(1) To pay a l l  cos ts  and expenses r e s u l t i n g  f rom t h i s  agreement: 



a. A one-time non-refundable connec t ion  f ee  o f  one 
thousand d o l l a r s  ($1,000) t o  cover  t h e  expense o f  
e s t a b l i s h i n g  a  connect ion a t  t h e  s p e c i f i e d  S a t e l l i t e  
F i e l d  S e r v i c e  S t a t i o n  and 

b. An annual s e r v i c e  fee  o f  one hundred d o l l a r s  ($100) 
per  yea r  t o  cover t h e  Government's expense i n  
mai n t a i  n i n g  t h e  s e r v i c e  p rov ided  here in .  

( 2 )  To ob ta i n  a  Touchtone I n t e r f a c e  System f o r  SFSS connec- 
t i ons  requi  r i n g  touchtone sec to r  s e l e c t i o n s .  

(3) For t e l e c a s t i n g  o r  o the r  r e l ease  o f  meteor01 o g i c a l  
sate1 l i t e  de r i ved  in fo rmat ion  t o  t h e  general  pub1 i c :  

a. No v i s u a l  commercial message s h a l l  be superimposed on 
t h e  p i c t u r e  of t h e  Government image a t  any t ime;  t h e r e  
s h a l l  be no th i ng  i n  t h e  announcements assoc ia ted  
w i t h  these t e l e c a s t s  t o  i n d i c a t e  o r  i m p l y  t h a t  t h e  
Government endorses any comrnerci a1 p roduc t  adver t ised.  

b. To g i v e  f u l l  c r e d i t  and i d e n t i f i c a t i o n  o f  t h e  imagery 
rece ived  and t o  take  due ca re  t o  avo id  t h e  i m p l i c a t i o n  
t h a t  i n t e r p r e t a t i o n s  by o t h e r s  a r e  those  of t h e  
Government. 

( 4 )  To assume f u l l  r e s p o n s i b i l i t y  f o r  t h e  use made o f  any 
i nformat ion  t e l e c a s t e d  o r  o therw i  se d i  ssemi nated, and t o  
h o l d  the Government and i t s  employees harmless f o r  any 
damage whatsoever which may a r i s e  f rom t h e  use thereo f .  

( 5 )  To ob ta i n  any necessary pe rm i t s  and t o  ab ide  by a l l  
appl  i c a b l e  ru l es ,  r egu la t i ons ,  o r  laws p e r t a i n i n g  t o  
agreements w i t h  t h e  Government. 

( 6 )  I f  t h e  User should remote t h e  e l e c t r o n i c  s i gna l  , i n  i t s  
o r i g i n a l  form, t o  any o the r  p o i n t ,  User w i l l  so n o t i f y  
t h e  Government immediately. I n  such case t h e  Government 
w i l l  - not  i n s u r e  t h e  qua1 i t y  of t h e  s i g n a l  rece ived  by 
User o r  those who have remotes o f f  t h e  User. The 
Government w i l l  n o t  p rov ide  d i a g n o s t i c  t e s t i n g  o f  t h e  
communications 1 5  between t h e  SFSS and t h e  User and 
w i l l  on ly  i n s u r e  t h e  i n s e r t i o n  of a  0  ( z e r o )  dBm s igna l  
i n t o  the  l i n e .  I n  a d d i t i o n ,  t h e  SFSS w i l l  p rov ide  sec- 
t o r  change s e r v i c e  and imagery i n t e r p r e t a t i o n  t o  t he  User 
on ly .  

( 7 )  The Government w i l l  n o t  be respons ib l e  f o r  maintenance 
s e r v i c e  o f  user t e rm ina l  equipment o r  f o r  c o o r d i n a t i o n  
w i t h  the  te lephone company, concern ing  communications 
problems assoc ia ted  w i t h  f a c i l  i t i e s  leased by t h e  User. 
I f  t h e  communications l i n e  leased  by t h e  User i s  o f  a 
q u a l i t y  lower  than C-2, t h e  Government w i l l  o n l y  be 
respons ib l e  f o r  t h e  i n s e r t i o n  o f  a  0  ( ze ro )  dBm s igna l  
i n t o  the l i n e .  



The f requency o f  User requests  f o r  changes i n  area of 
d a t a  coverage may be l i m i t e d  by t h e  Government and no 
reques t s  f o r  re t ransmi  s s i  on o f  da ta  wi 11 be en te r ta ined .  
The Government does - n o t  guarantee t h e  frequency o r  con- 
t i n u i t y  o f  data,  i t s  form, o r  area o f  coverage. 

Au tomat ic  n o t i f i c a t i o n s  o f  sate1 1  i t e  imagery schedules 
cannot  be p rov ided  by t h e  Government. It wi 11 be 
t h e  r e s p o n s i b i l i t y  o f  t h e  User t o  con tac t  t h e  S a t e l l i t e  
F i e l d  Se rv i ces  S t a t i o n  f o r  i n f o r m a t i o n  i f  t h e  image i s  no t  
rece ived .  I n  add i t i on ,  meteor01 o g i c a l  i n t e r p r e t a t i o n  
s e r v i c e s  normal l y  p rov ided  by t h e  Sate1 1  i t e  Meteor01 o g i s t  
a t  t h e  F i e l d  Serv ices  S t a t i o n  w i l l  be p rov ided  upon re-  
ques t  by t h e  User on a  non in te r f e rence  b a s i s  only. 
Ope ra t i ona l  suppor t  t o  NOAA users w i l l  remain as f i r s t  
p r i o r i t y .  

EFFECTIVE DATE 

THIS AGREEMENT i s  e f f e c t i v e  as o f  (da te  o f  
connec t i on )  and s h a l l  be renewed annua l l y  un less  te rmina ted  by 
e i t h e r  par ty .  Request f o r  renewal should be forwarded, w i t h  t he  
annual s e r v i c e  fee,  t o  NOAA/NESDIS Sate1 1  i t e  Serv ices  D i v i s i o n ,  
E/SP2, Room 607, World Weather Bu i l d i ng ,  Stop I, Washington, D.C. 
20233, 30 days p r i o r  t o  t h e  e x p i r a t i o n  date. 

TERM INATION 

User may t e r m i n a t e  t h i s  AGREEMENT w i t h  o r  w i t h o u t  cause upon 
p r o v i d i n g  30 days w r i t t e n  n o t i c e  t o  t h e  Government. The Govern- 
ment may t e r m i n a t e  t h i s  AGREEMENT, a f t e r  30 days w r i t t e n  n o t i c e  
t o  User, whenever: 

(1) The A s s i s t a n t  Adm in i s t r a to r  f o r  Sate1 1  i t e s ,  NOAA, s h a l l  
de te rm ine  t h a t  such t e r m i n a t i o n  i s  i n  t h e  best  i n t e r e s t  
o f  t h e  Government; o r  

( 2 )  The Ass i  s t a n t  Adm in i s t r a to r  f o r  Sate1 1  i t e s ,  NOAA, s h a l l  
de te rm ine  t h a t  techno1 o g i c a l  d i f f i c u l t i e s  ' r e s u l t  from 
t h e  connec t i on  prov ided f o r  i n  t h i s  AGREEMENT. 

The o p e r a t i o n  o f  t h e  GOES-TAP system i s  s u b j e c t  t o  t h e  a v a i l a b i l i t y  
o f  app rop r i a ted  funds. 

I n  t h e  event  o f  t e r m i n a t i o n  by e i t h e r  pa r t y ,  User w i l l  not  be re -  
funded any o f  t h e  payments prov ided f o r  under t h i s  AGREEMENT. 

I N  WITNESS WHEREOF, t h e  p a r t i e s  he re to  have executed t h i s  agree- 
ment as o f  t h e  da te  f i r s t  w r i t t e n  above. 



USER UNITED STATES OF AMERICA 
Department o f  Commerce 
Na t i ona l  Oceanic & Atmos. Admin. 
Na t i ona l  Environmental  S a t e l l i t e ,  

Data, and I n f o r m a t i o n  Serv ice 

BY: BY: 
( s i g n a t u r e )  ( s i g n a t u r e )  

TITLE: TITLE : 



Date: 

Sub jec t :  GOES-TAP Payment 

To : NOAA/NESDIS, S a t e l l i t e  Serv ices  D i v i s i o n  
E/SP2, Room 607, WWB, Stop I 
Washington, D.C. 20233 

A t t n :  GOES-TAP 

Enclosed i s  a (check)  (purchase o rde r )  (MIPR) f o r  $ 

payable t o  Department o f  Cornrnerce/NOAA f o r  a GOES-TAP on t h e  

SFSS a t  (Washington) (Kansas C i t y )  (Miami) (San F ranc i sco )  

(New Orleans) (Honolu lu)  (Anchorage) which w i l l  be t e rm ina ted  a t  

. The enc losed pay- 
( Loca t i on  Address o f  D i sp lay  Equipment) 

ment covers t h e  connect ion charge o f  $ and t h e  

r e c u r r i n g  s e r v i c e  charge o f  $ f o r  t h e  p e r i o d  

t o  . My o f f i -  
day lmonth lyear  day/mont h/yea r 

c i a 1  address i s :  

( Name o f  f i rm) 

(Address o f  f i r m )  

(Phone No. and Personal Contact )  

DO NOT WRITE BELOW THIS LINE 

1. Payment o f  $ r e c e i  ved 
-(- ( da te )  (SSD i n i t i a l s )  

2. (MIPR) (Purchase Order) : . B i l l  forwarded 
(da te  rece ived)  (date) 

Check rece ived  
(da te )  

3. Task Code: . 4. User Agreement Received: 
(- 

5. Signed Agreement Returned . 6. Connect ion made, 
( da te )  

Agreement e f f e c t  i ve . 7. Remarks: 
( da te )  



ARCHIVAL DATA SERVICE 

The S a t e l l i t e  Data Serv ices D i v i s i o n  (SDSD) of t h e  Nat iona l  
Env i  ronmental Sate1 1 i te ,  Data, and In format  i o n  S e r v i c e ' s  Nat iona l  
C l  ima t  i c  Center  i s  t h e  na t i ona l  a r ch i ve  f o r  o p e r a t i o n a l  env i  ron-  
mental  s a t e l l i t e  data and i s  r espons ib l e  f o r  t h e  p r o v i s i o n  o f  a l l  
e n v i  ronmental sate1 1 i t e  da ta  t o  o t h e r  users once t h e  o r i g i n a l  
c o l  l e c t i o n  purposes (i.e., c u r r e n t  weather a n a l y s i  s  and f o r e c a s t i n g )  
have been s a t i s f i e d .  As such, i t  i s  t h e  p r imary  source from which 
r e t r o s p e c t i v e  users may o b t a i n  GOES data. SDSD i s  co loca ted  w i t h  
t h e  opera t ions  cen te r  o f  NESDIS, e x p e d i t i n g  SDSD a c q u i s i t i o n  o f  
data.  

The SDSD a r c h i v e  o f  GOES da ta  i nc l udes  b o t h  f u l l  d i s c  and 
s e c t o r i z e d  images. Subsets o f  these da ta  a r e  a v a i l a b l e  i n  d i g  
form on magnet ic tape. 

i t i c a l  

To meet t h e  var ied  demands o f  i t s  worldwide user  community, 
SDSD o f f e r s  GOES da ta  i n  severa l  s tandard fo rmats  which a l l o w  
f i x e d  user c o s t s  t o  be determined f o r  each p roduc t  type. P r i ces  
o f  these formats.  vary w i t h  t h e  p roduc t i on  c o s t s  and a r e  reviewed 
and adjusted,  i f  necessary, a t  l e a s t  once annual ly .  Cost f o r  
t hese  data i s  b a s i c a l l y  t h a t  r equ i red  f o r  reproduc t ion .  GOES 
d a t a  can be ordered from t h e  f o l l o w i n g  address: 

NOAAINESDISINCC 
S a t e l l i t e  Data Serv ices D i v i s i o n  (E/CC6) 
World Weather Bu i l d i ng ,  Room 100 
Washington, D. C. 20233 
Te l  ephone: (301) 763-8111 

The reques te r  should f u r n i s h  SDSD w i t h  as much o f  t h e  f o l l o w i n g  
i nfo rma t i on  as poss ib l e :  

S a t e l l i t e  from which data a r e  requested (GOES East o r  West). 

Type o f  da ta  needed: V i s i b l e  o r  I n f r a r e d ,  s e c t o r  o r  f u l l  d isc .  

Data format  des i red  ( p r i n t ,  t ransparency,  e tc .  ) 

Use t h a t  w i l l  be made o f  t h e  data. 

Task number t o  be charged (Federal  ) ,  o r  Purchase Order Number. 

Address where data a re  t o  be sent, t h e  te lephone number, 
i n c l  u d i  ng area code. 

Other i n f o r m a t i o n  which migh t  he lp  SDSD personnel  i d e n t i f y  
and l o c a t e  t h e  c o r r e c t  data from t h e  arch ive.  



Sect ion  6 

GOES IMAGERY AVAILABLE TO USERS 

Th is  Sect ion  covers t h e  t o t a l  inventory  o f  GOES imagery 
a v a i l a b l e  t o  a1 1 Sate1 li t e  F i e l d  Serv ices Stat ions. This inven- 
t o r y  w i l l  be updated by amendments as requ i red  t o  meet new 
requ i  rements and/or p r i o r i t i e s  o f  operat  ions. 

I n  general,  standard V i s i b l e  sectors (A, B y  and C )  a t  1  km, 
2 km, and 4 km r e s o l u t i o n s  w i l l  be produced dur ing  d a y l i g h t  
hours. Equ iva len t  I R  sec tors  (A, B and C) o f  1 km, 2 km, and 4 km 
geographical coverage ( a t  7 km r e s o l u t i o n )  w i l l ,  i n  general, be 
produced du r ing  darkness. Cer ta in  standard sectors, as 
designated by MJS Regions, are produced on a "ping-pong" schedule 
( i  .e., V I S ,  I R ,  V I S ,  IR) w i t h  d i  f f e r e n t  enhancement curves 
throughout  ex i  s t i n g  day1 i g h t  hours. Seasonal adjustments a re  
implemented by app rop r ia te  SFSSs f o r  changes from V I S  t o  I R  and 
I R  t o  VIS.  Schedules i n  t h i s  sec t i on  w i l l  i n d i c a t e  s p e c i f i c  
products a v a i l a b l e  from each SFSS i n  a1 1 48 data periods. 

SFSS F l  oa ter  Capabil i t y  

A l l  SFSSs have f l o a t i n g  sectors except Anchorage. The f l o a t e r  
product  schedule, i n c l u d i n g  l oca t i ons ,  reso lu t i on ,  V I S ,  I R ,  and 
enhancement, w i l l  be determined by each SFSS. A1 1 users can copy 
these f l o a t e r s ,  if they desi re,  bu t  must contact  t h e i r  appropr iate 
SFSS t o  ob ta in  t h e  schedule o r  product a v a i l a b i l i t y  f o r  any g iven 
data  period. 

Centra l  Data Di s t r i b u t i o n  F a c i l i t y  Products 

WB-1 (GOES-East) 
WB-2 (GOES-West) 
WC-1 F u l l  Disc V I S  (GOES-East) 
WC-2 F u l l  Disc V I S  (GOES-West) 

These products a r e  not  t ransmi t ted  over t h e  GOES com- 
municat ions network and are  a v a i l a b l e  on l y  t o  t h e  Washington 
complex and NESDIS Archive. F u l l  Disc V I S  GOES-East WC-1 
i s  produced once an hour, on t h e  hour. F u l l  Disc V I S  GOES-West 
WC-2 i s  produced once an hour a t  45 min. a f t e r  t h e  hour. WB-1 
i s  a 4 km geographical coverage sec tor  w i t h  2 km r e s o l u t i o n  from 
GOES-East. WB-2 i s  a 4 km geographical coverage sector  w i t h  2 km 
r e s o l u t i o n  from GOES-West. 

F lash  Flood (QPE) Support 

Th i s  support requ i res  product ion  o f  1 km equ iva len t  I R  sec- 
t o r s  w i t h  MB enhancement curves. Whenever cond i t ions  i n d i c a t e  
t h e  p o s s i b i l i t y  o f  f l a s h  f l ood ing ,  t h e  appropr ia te  1 km standard 
sec to r  ( f rom e i t h e r  t h e  GOES-East o r  GOES-West) covering the  
threatened area w i l l  immediately be programmed t o  produce a 1 km 
equ iva len t  I R  w i t h  an MB enhancement curve. 



The d e c i s i o n  t o  sw i t ch  t o  a F lash  F lood  s e c t o r  w i l l  be made by 
t h e  NESDIS Synopt ic  Ana l ys i s  Branch suppo r t i ng  t h e  Heavy Prec i  p i t a -  
t i o n  Branch (HPB) o f  t h e  Nat iona l  Meteoro log i  c a l  Center. Users 
copy ing  t h e  r o u t i n e  s tandard 1 km s e c t o r  w i l l  t h e n  be aware o f  
t h e  p o s s i b i l i t y  o f  a f l a s h  f l o o d  s i t u a t i o n .  

GOES System S ta tus  N o t i f i c a t i o n  Procedure 

System S t a t u s  Messages w i l l  be t r a n s m i t t e d  over  a l l  GOES-East 
communication l i n e s  (except  t h e  f u l l  d i s k  I R  l i n e )  a t  07152 and 
a l l  GOES-West communication l i n e s  (except  f u l l  d i s k  IR)  a t  07302. 
Therefore,  a l l  users  must have t h e i r  d i s p l a y  u n i t s  on l i n e  a t  
t hese  t imes  i n  o r d e r  t o  r e c e i v e  system s t a t u s  i n fo rma t i on .  
Normal imagery t r a n s m i t t e d  a t  07152 and a t  07302 w i l l  no t  be sent. 

TO: 

FROM: 

DATE/TIME : 

SUBJECT: 

Message t ransmiss ion  format  i s  : 

( EXAMPLE) 

ALL TERMINALS ON GOES DATA DISTRIBUTION SYSTEM 
(GOES-EAST USERS ONLY) (GOES-WEST USERS ONLY) 
(GOES E & W USERS) 

CENTRAL DATA DISTRIBUTION FACILITY 
WORLD WEATHER BUILDING, WASH1 NGTON. 

(GOES-EAST 07152) (GOES-WEST 07302) 

SCHEDULE CHANGES FOR KANSAS CITY & SAN FRANCISCO USERS 

ALL SFSSS ACKNOWLEDGE RECEIPT OF THIS MESSAGE V I A  SS-4 

(TEXT) 

System s t a t u s  messages w i l l  cover outage in fo rmat ion ,  schedule 
changes, and speci  a1 opera t ions  p l  ans imp1 emented due t o  severe 
weather c o n d i t i o n s  (1  i m i t e d  scan) o r  i n  suppor t  o f .  speci  a1 
research programs. I n  a d d i t i o n ,  I R  enhancement curves and asso- 
c i a t e d  example enhanced imagery w i l l  be  t r a n s m i t t e d  a t  t hese  
des ianated da ta  ~ e r i o d s .  E x a m ~ l e  enhanced imaaerv rece i ved  
shouid be saved by a1 1 users  ( t o  i n c l u d e  i n  yo;r Users Guide) 
s i n c e  amendments t o  t h e  gu ide w i l l  n o t  i n c l u d e  example photos 
f o r  enhancement curves. 



SAMPLE IMAGERY 

GOES EAST 

F u l l  D i sc  - 
UC- 1 
DA- 1 
DA-2 
KA- 3 
KA-4 
KA- 5 
DB-5 
KB-8 

F u l l  D i sc  - 
UC-2 
AC- 1 
S A - 1  
SA- 2  
AA- 1 
SB-6 
KB-7 
AB- 1 

I n f r a r e d  (7 km) 
V i s i b l e  (4 km) 
V i s i b l e  ( 1  km) 
V i s i b l e  ( 1  km) 
V i s i b l e  ( 1  km) 
V i s i b l e  ( 1  km) 
V i s i b l e  ( 1  km) 
V i s i b l e  ( 2  km) 
V i s i b l e  ( 2  km) 

GOES WEST 

I n f r a r e d  (7  km) 
I n f r a r e d  (7 km) 
I n f r a r e d  (7 km) 
V i s i b l e  ( 1  km) 
V i s i b l e  ( 1  km) 
Equ iva len t  I n f r a r e d  ( 1  km) 
V i s i b l e  ( 2  km) 
V i s i b l e  ( 2  km) 
Equ i va len t  I n f r a r e d  (2 km) 

F i g u r e  6-1 
F i g u r e  6-2 
F igu re  6-3 
F i g u r e  6-4 
F i g u r e  6-5 
F igu re  6-6 
F igu re  6-7 
F igu re  6-8 
F i g u r e  6-9 

F i g u r e  6-10 
F i g u r e  6-11 
F i g u r e  6-12 
F igu re  6-13 
F i g u r e  6-14 
F i g u r e  6-15 
F i g u r e  6-16 
F igu re  6-17 
F igu re  6-18 

NEW and EXPERIMENTAL PRODUCTS 

1. Water Vapor Image 
2. VIS/IR Composite Image 
3. METEOSAT Image 
4. GMS Image 

F igu re  6-19 
F i g u r e  6-20 
F igu re  6-21 
F igu re  6-22 

NOTE: The geographical  boundaries dep i c ted  by a l l  GOES g r i d s  a r e  
n o t  necessa r i l y  r ep resen ta t i ve  of o f f i c i a l  po l  i t i c a l  boundaries. 



f i g .  6-1 GOES EAST F U L L  D I S C  INFRARED ( 7  km) 

6-4 



f i g .  6-2 GOES EAST UC-1 V I S I B L E  ( 4  km) 

6- 5 



f i g .  6-3 GOES EAST DA-1 VISIBLE ( 1  krn) 

6-6 



f i g .  6-4 G O E S  E A S T  DA-2  V I S I B L E  ( 1  km) 

6-7 



f i g .  6-5 GOES EAST KA-3 VISIBLE ( 1  km) 

6-8 



f i g .  6-6 GOES EAST K A - 4  V I S I B L E  ( 1  km) 

6-9 



f i g .  6-7 GOES EAST KA-5 V I S I B L E  ( 1  km) 



f i g .  6-8 GOES EAST DB-5 V I S I B L E  ( 2  km) 

6-1 1 



f i g .  6-9 GOES EAST K B - 8  VISIBLE ( 2  k m )  

6- 12 



f i g .  6-10 GOES WEST FULL D ISC INFRARED ( 7  krn) 

6-13 



f i g .  6 - 1 1  GOES WEST UC-2 E Q U I V A L E N T  INFRARED ( 4  km) 

6-14 



f i g .  6-12 GOES WEST AC-1 EQUIVALENT INFRARED (4 km) 

6-15 



f i g .  6-13 GOES WEST SA-1  V I S I B L E  ( 1  km) 

6- 16 



f i g .  6-14 GOES WEST SA-2 VISIBLE ( 1  km) 

6-17 



f i g .  6-15 GOES WEST AA-1 EQUIVALENT INFRARED ( 1  km) 

6-18 



f i g .  6-16 GOES WEST SB-6 VISIBLE ( 2  km)  

6-19 



f i g .  6-17 GOES WEST KB-7 VISIBLE ( 2  km) 

6-20 



f i g .  6-18 GOES WEST AB-1 EQUIVALENT INFRARED ( 2  km) 

6-21 



f i g .  6-19 WATER VAPOR IMAGERY FROM GOES WEST 

6 - 2 2  



f i g .  6-20 THIS VISIBLE/INFRARED COMPOSITE IMAGERY COMBINES THE DETAIL OF THE 
VISIBLE WITH THE TEMPERATURE SLICING CAPABILITY OF THE INFRARED 

6-23 



f i g .  6-21 METEOSAT IMAGE. SECTORS OF V I S I B L E ,  INFRARED AND WATER VAPOR DATA 
ARE AVAILABLE TO SOME GOES-TAP CUSTOMERS. ( IMAGE COURTESY OF THE 
EUROPEAN SPACE AGENCY) 



fig. 6-22 GEOSTATIONARY METEOROLOGICAL SATELLITE (GMS) 

6-25 



Coding 

IDENTIFICATION HEADER 

c d e  f g 

Elements 

a. Greenwich t i m e  i n  hours and minutes i n d i c a t i n g  t i m e  o f  ac tua l  
p i c t u r e  s t a r t .  

b. Calendar day, month, year. 

c. L i ne  S t re tcher /Data  B u f f e r  (LS/DB) I d e n t i f i c a t i o n .  

d. S a t e l l i t e  I n d e n t i f i c a t i o n :  

e. Image Type 

F = F u l l  D i s k  I R  

E  = Equ i va len t  I R  Sector 

A, B, C, D  = Denotes V i s i b l e  Sectors  as we1 1 as t h e  (LS/DB) 
mode o f  operat ion.  D e t a i l s  a r e  beyond t h e  scope 
o f  t h i s  document. 

f. Reso lu t i on  o f  image i n  n a u t i c a l  m i l es :  

* Equ i va len t  I R  sec to r ,  same geographica l  area as 
cor respond ing  v i s i b l e  sec to r  

g. Enhancement curve i d e n t i f i e r  f o r  I R  da ta  on ly .  Two l e t t e r s  
(AA t h r u  ZZ) i n  t h i s  p o s i t i o n  i d e n t i f i e s  t h e  enhancement cu rve  
d isp layed .  A s i n g l e  l e t t e r ,  Z, i d e n t i f i e s  t h e  enhancement curve  
used on F u l l - d i s c  I R  data. No l e t t e r s  s i g n i f i e s  no enhancement. 

h.  S t a r t i n g  Scan L i n e  number f o r  t h e  Image ( Y  a x i s ) .  

Range = 0 t o  1821 

i. Vern ie r  c o r r e c t i o n  f a c t o r  f o r  s t a r t i n g  scan l i n e  number. 



j. The X a x i s  element number o f  t h e  m idpo in t  o f  each h o r i z o n t a l  
l i n e  con ta ined  i n  t h e  sector .  

Range 0 t o  3822 

k. Ve rn ie r  c o r r e c t i o n  f a c t o r  f o r  sec to r  c e n t e r  l o c a t i o n .  

Sector Identification 
Standard Sector Floating Sector Rapid Scan Sector 

GOES HEADER 
Coding Elements 

D65 
a b c  

Coding Elements 

a. Major  NESDIS hub (SFSS o r  Regional area requ i rement )  f o r  which 
t h e  s e c t o r  was generated. 

S - San Franc isco W - Washington complex p roduc t i on  
K - Kansas City o n l y  (No t  t r a n s m i t t e d  over 
D - Washington, D.C. GOES ne twork )  
M - Miami WB - 4 km geographic s e c t o r  w i t h  
H - Honolu lu  2 km reso l  u t  i on 
A - Anchorage WC - 7 km geographic,  o r  F u l l  D isc ,  
G - New Orleans w i t h  4 km r e s o l u t i o n  

b. Sector  r eso l  u t i o n  i n  k i  1  ometers, except f o r  equi  v a l  e n t  
I R  products.  

c. I d e n t i f i e r  number f o r  t h e  s p e c i f i c  s tandard s e c t o r  (1 t h r u  9). 

d. L a t i t u d e  o f  Image Center Po in t .  

e. Longi tude o f  Image Center Po in t .  

f. I d e n t i f i e r  number f o r  t h e  s p e c i f i c  f l o a t e r  (1 o r  2 ) .  

g. I d e n t i f i e r  of t ype  o f  scan. 

P = P a r t i a l  D isc 



h. I d e n t i f i e r  o f  c y c l e  t i m e  o f  t h e  r a p i d  scan data. 

Q = 15 min ( s tanda rd  scan c y c l e )  

EXAMPLES: 

Q = 15 m inu te  scan c y c l e  

i . L a t i t u d e  o f  image c e n t e r  p o i n t .  

j. Longi tude o f  image c e n t e r  p o i n t .  

k .  F l o a t e r  # 1  = 1, F l o a t e r  #2 = 2. 

GOES REAL TIME SECTORIZER IMAGERY CODED IDENTIFICATION HEADER 

t17:00 31JL75 11A-Z 0006-1640 FULL DISC I R  
c d e f  g h I 

j 

Di r e c t i o n  o f  Spacecraf t  Scan 

Time (Greenwich t i m e  i n  hours and minutes i n d i c a t i n g  
t i m e  o f  a c t u a l  p i c t u r e  s t a r t ) .  

Calendar day, month, year.  

L i ne  s t r e t c h e r l d a t a  b u f f e r  (LS/DB) i d e n t i f i c a t i o n  

Sate1 1 i t e  i d e n t i f i c a t i o n  
(same as page 6-26, i t e m  d) 

Spacecraft/LS/DB Mode o f  Operat ion A, B, C, and D. 

I R  enhancement curve  

Image s t a r t  scan l i n e  

Image Length 

Sector  i d e n t i  f i  c a t i o n  



Signa l  S t r u c t u r e  and Cha rac te r i  s t i c s  

C a r r i e r  Freauencv 

Baseband 

DC t o  1600 hz 

Maximum T r a n s m i t t e r  Output 

0  dBm a t  600 ohms 

Modul a t i  on 

Ampl i tude modulated from 0  dbm t o  -26 dbm. Modulated s igna l  
i s  v e s t i g i  a1 l y  f i l t e r e d :  t h e  upper sideband i s  suppressed. 

Index o f  Coopera t ion  

THE FOLLOWING ITEMS DESCRIBE THE CONTENT AND DURATION OF EACH 
SEGMENT OF ALL TRANSMISSIONS: 

Demu l t i p l exe r  Tone - 5  sec 

Square wave modu la t ion  o f  700 hz f o r  eas t  s a t e l l i t e  sec to r i zed  
and west f u l l  d i s c  images, and 1050 hz f o r  west sate1 l i t e  sec to r i zed  
and east  f u l l  d i s c  images. The tone  i s  t r a n s m i t t e d  from t h e  CDDF 
f o r  5  seconds b u t  o n l y  2 o r  3 sec o f  t h e  tone  w i  11 be received 
by  t h e  GOES-TAP customers i f  eas t  o r  west o n l y  da ta  i s  selected. 
Th i s  i s  due t o  t h e  response t ime  o f  t h e  d e m u l t i p l e x e r  (eas t lwes t  
da ta  sepa ra to r )  a t  t h e  SFSSs. 

Maximum C a r r i e r  Reference - 5 sec 

Cont inuous (unmodulated) c a r r i e r  a t  maximum amp1 i t u d e  ( 0  dbm). 

Receiver  S t a r t  - 5 sec 

Square wave modu la t ion  o f  300 hz. 

Rece iver  Phasing - 20 sec 

25 msec. o f  minimum c a r r i e r  (-26 dBm) f o l l o w e d  by 475 msec. 
o f  maximum c a r r i e r  ( 0  dbm). Th i s  p a t t e r n  i s  t r a n s m i t t e d  f o r  40 
scan l i n e s .  



THE FOLLOWING DATA PERIODS (EXCEPT RECEIVER STOP) CONSIST OF 
A SCAN LINE SYNC FOLLOWED BY 475 MSEC. OF IMAGE FORMATTED DATA. 
THE SCAN LINE SYNC CONSISTS OF 16 2/3 MSEC. OF MINIMUM CARRIER 
FOLLOWED BY 8 1/3 MSEC. OF MAXIMUM CARRIER. THE SCAN LINE SYNC 
PERIOD OCCURS COINCIDENT I N  THE SCAN LINE WITH THE MINIMUM 
CARRIER PERIOD OF PHASING. 

Minimum C a r r i e r  Reference - 1 sec. 

Cont inuous c a r r i e r  a t  minimum amp1 i tude (-26 dBm) . 
Encoded Header - 3 sec. 

Encoded header t h a t  p rov ides  i d e n t i f y i n g  i n f o r m a t i o n  about 
t h e  sector .  

Gray Sca le  - 2 1  sec. 

A 17 s t e p  l i n e a r  gray sca le  f o r  qua1 i t y  c o n t r o l  use. 

Annota t ion  - 25 sec. 

I d e n t i f y i n g  i n f o r m a t i o n  i n  image format. 

Enhancement Tab le  - 12.5 sec. 

I f  image enhancement i s  be ing used i n  t h e  s e c t o r i z e r ,  i t  i s  
i d e n t i f i e d  by a 256 s t e p  enhanced gray scale. If no enhancement 
i s  be ing  used, these 12 sec are used f o r  a d d i t i o n a l  Image Data 
( be1 ow), 

Image Data -729.5 sec ( o r  717 sec. i f  enhanced) 

Sate1 1 i t e  image da ta  i s  d isp layed  as c o l d  o r  wh i t e  by minimum 
c a r r i e r  (-26 dBm), and warm o r  dark  by maximum c a r r i e r  ( 0  dBm). 
Up t o  4 a d d i t i o n a l  seconds may be added on random t r a n s m i s s i o n  
due t o  s e c t o r  r e s o l u t i o n  and a scan l i n e  coun t i ng  vagary i n  sec- 
t o r  processing. 

Receiver  S t o ~  - 5 sec. 

Square wave modu la t ion  o f  450 hz, There i s  no scan l i n e  sync 
d u r i n g  r e c e i v e r  stop. 



Coded I d e n t i f i c a t i o n  Header 

The f o l l o w i n g  in fo rmat ion  a p p l i e s  t o  t h e  coded i d e n t i f i c a t i o n  
header which w i l l  be added t o  t h e  analog p i c t u r e  da ta  
t r ansm iss ion  d i s t r i b u t e d  v i a  GOES-TAP. 

The- cod ing  elements are descr ibed here i n  terms of " p i x e l "  
arrangements. The t ransmiss ion  r a t e  i s  4200 p i x e l s  p e r  sec. 
A l i n e  o f  i n f o r m a t i o n  con ta ins  2100 p i x e l s .  

( 1 )  B inary  z e r o ' s  and one's a r e  generated by e q u i v a l e n t  b l ack  
and w h i t e  da ta  l e v e l s  r espec t i ve l y .  The NRZ cod ing  
techn ique  i s  used. 

(2 )  B i t  t i m i n g  i s  synchronous w i t h  scan l i n e  t i m i n g ;  t he re -  
f o re ,  t h e  r e c e i v e r  c r y s t a l  c l ock  can be used t o  c l o c k  
t h e  b i t s  and charac te rs  t o  decode t h e  header data. B i t  
t i m e  i s  10 p i x e l s  wide and each cha rac te r  c o n s i s t s  o f  
s i x  b i t s  (60 p i x e l s ) .  

( 3 )  The header message i s  t r a n s m i t t e d  j u s t  a f t e r  t h e  phasing 
s i g n a l  and i s  preceded by two l i n e s  of cont inuous w h i t e  
l e v e l .  The t o t a l  message c o n s i s t s  o f  31  charac te rs ,  
w i t h o u t  spaces, i n  f i x e d  format s t a r t i n g  w i t h  t h e  f i r s t  
p i x e l  a f t e r  s t a r t  o f  each l i n e  i n  which i t  appears. It 
i s  repeated on s i x  consecut ive scan l i n e s  t o  a1 l ow  
redundancy checking. The message format  i s  g iven  i n  t h e  
f o l l o w i n g  diagram: 

H H M M D D m m Y Y r v h h S S S S S S S S S S S S S S S S X  

(Note t h a t  t h e  i n f o r m a t i o n  used i n  t h e  coded header does n o t  
i n c l u d e  a l l  t h a t  i n  t h e  v isua l  header.) 

( 4 )  Message format  d e t a i l s  are:  

( a )  Time 
Greenwich t ime i n  hours and minutes. 



( b )  Date: 

Calendar day, month, and year. 
DD = 01, 02, ...., 31. Y Y  = 00, 01, ...., 99. 

Months (mm) are. abb rev ia ted  as: 

JA, FE, MR, AP, MY, JN, 
JL, AU, SE, OC, NO, DE. 

( c )  Reso lu t i on :  

R e s o l u t i o n  ( r )  o f  image i n  n a u t i c a l  m i l e s  r = H, 1, 2, 4 
where: 

H = 112 m i l e  ( 1  km) 2  = 2 m i l e  ( 4  km) 
1 = 1 m i l e  ( 2  km) 4 = 4 m i l e  (8 km) 

( d )  V i s i b l e  o r  I R  Image 

v  = F, E, A, B, C, D; where 
F  = f u l l  d i s c  I R  
E  = e q u i v a l e n t  I R  s e c t o r  
A, B, C, D, = v i s i b l e  sec to r s  

( e )  Enhancement 
Two c h a r a c t e r  spaces (HH) a r e  reserved t o  i d e n t i f y  

t h e  enhancement curve be ing  used. P a i r s  o f  l e t t e r s  
(AA th rough ZZ) a r e  used t o  name these  curves. A "BLANK" 
i n  these spaces s i g n i f i e s  t h a t  no enhancement curve was 
empl oyed. 

( f )  Sec to r  ID  F i e l d  

A  combinat ion o f  l e t t e r s ,  numbers, spaces, and dashes 
i s  used t o  i d e n t i f y  t h e  t r a n s m i t t e d  sec to r  image. These 
i d e n t i t y  elements r e l a t e  t o  t h e  SFSS o r  NUS Region 
reques t i ng  t h e  image, scan r a t e  and scan ex ten t ,  c y c l e  
t imes,  and t h e  l i k e .  At t h e  p resen t  t ime, a maximum of 
13  f o n t s  and spaces a r e  used i n  t h i s  i d e n t i f i c a t i o n .  
T h i s  coding scheme reserves  16 c h a r a c t e r  p o s i t i o n s  f o r  
t h e  i n fo rma t i on .  The "Sector  I D  F i e l d "  (SS ... SS) w i l l  
b e  a  l e f t - j u s t i f i e d  f i e l d :  t h a t  i s ,  t h e  f i r s t  cha rac te r  
b l o c k  w i l l  always be f i l l e d  w i t h  a  l e t t e r  o r  numeral. 

( g )  S a t e l l i t e  I.D. 

E = GOES-EAST 

W = GOES-WEST 



( 5 )  The cha rac te r  code used i n  t h e  header message i s  a  sub- 
s e t  of t h e  standard ASCII code. B i t s  1 through 6  represent  t h e  
cha rac te r s  g iven i n  t h e  f o l l o w i n g  t a b l e .  The most s i g n i f i c a n t  
b i t  w i l l  be t h e  f i r s t  b i t  t r ansm i t t ed .  That i s ,  t h e  b i t  stream 
w i l l  be: b6, b5, b4, b3, b2, b l .  

b6 1 1 0  0  
b4 b3 b2 b l  b5 0  1 0  1 

0 0 0 0  SPACE 0  0 P 
0 0 0 1  ! 1 A Q 
0 0 1 0  I I 2  B R 
0  0  1 1 # 3  C S  
0  1 0 0  $ 4  D T 
0  1 0  1 % 5 E U 
0  1 1 0  & 6 F V 
0  1 1 1 7 G W I 

1 0 0 0  ( 8 H X 
1 0 0 1  1 9 I Y 
1 0  1 0  * J Z 
1 0  1 1  + 9 K c 
1 1 0  0  < L \ I 

1 1 0  1 - - - M C 
1 1 1 0  . > N A 
1 1 1 1 / ? 0  - 

( 6 )  The scan l i n e  format  accommodating t h e  coded header i s  
shown below. Note t h a t  t h e r e  a r e  no changes i n  t h e  s i ze  o r  
p o s i t i o n  of t h e  s a t e l l i t e  image da ta  o r  i n  t h e  t o t a l  l e n g t h  
o f  t he  t ransmiss ion ;  t h e r e  has been mere ly  a  r e a l l o c a t i o n  o f  t h e  
scan l i n e s  a t  t h e  beg inn ing  of t h e  t ransmiss ion.  

Format 

I n f o r m a t i o n  Scan L i n e s  A l loca ted  
East/West ID  10 - . -. . 
B lack l e v e l  10 
S t a r t  10 
Phasing 40 
White l e v e l  2 
Coded Documentation 6 
Gray Scale 4 2  
Legend 5  0  



Infrared Temperature Gray Scale 

Temperorure volues ore marked ot ten a2gree intervah, from +50° C to -100° C, olong 
the borrom of the groy scole. The groy shodes ore o phorogrophic display of the 
enhoncemenr curve used for thepicrure. Unijorm chonges in the gray shodes from block 
to white in the lower end of rhe scole, in rhic exomple, correspond ro linear temperorure 
changes. Abrupr changes in the gray shodes of the upper end of rhe scole, in this 
example, designote remperoture steps in the enhancement curve to obtoin "contouring" 
of the temperorure feorures in rhe picture, as shown in the figure below. 

fig. 6-23 GOES Imagery header information 



Sect ion  7 

ENHANCED IMAGERY 

Goes Imagery Enhancement Capabi 1 i ty  

The S a t e l l i t e  Se rv i ces  D i v i s i o n  o f  NESDIS implemented an opera- 
t i o n a l  Imagery Enhancement c a p a b i l i t y  i n  e a r l y  1976. Since then, 
numerous Enhancement Curves have been t e s t e d  f o r  p o s s i b l e  opera- 
t i o n a l  use. 

As o f  January 1983, 16 curves were a v a i l a b l e  i n  t h e  a c t i v e  
memory bank f o r  f i x e d  sec to r s  and f o r  d i s t r i b u t i o n  t o  SFSSs, v i a  
t h e i r  f l o a t e r  c a p a b i l i t y .  These curves a r e  se lec ted  from t h e  
f o l l o w i n g  master l i s t :  BD, CC, CE, DD, EC, FC, HC, HD, HE, I C Y  IB, 
JF, JG, LA, MB, NAY PC, SAY TA, ZA, and ZB. V i s i b l e / I R  composite 
curves  C1 ,  C2, C3, C4 and C9 a r e  a1 so a v a i l a b l e  f o r  f i x e d  sec to rs  
and SFSS f l o a t e r s .  Two enhancement curves, AZ and ZZ, a r e  always 
a v a i l a b l e  f o r  t h e  p r o d u c t i o n  o f  g r i d s  only.  I n  o rde r  t o  p rov ide  
samples o f  new enhanced p roduc ts  t h a t  w i l l  become opera t iona l ,  
SFSSs w i l l  adv ise  t h e i r  r e s p e c t i v e  users of da ta  pe r i ods  when new 
Enhancement Curves w i l l  be avai  1 ab l  e f o r  d i  ssemi n a t i o n  v i a  SFSS 
f l o a t e r s .  

Submission o f  New Enhancement Curves f o r  Opera t iona l  
Imp1 ementat ion 

It i s  env is ioned  t h a t  WSFOs w i l l  d e s i r e  t o  submit new 
Enhancement Curves t o  be cons idered f o r  ope ra t i ona l  use. New 
curves w i l l  i n i t i a l l y  be submi t ted t o  NWS Regions f o r  review, 
m o d i f i c a t i o n ,  and approval  o r  d isapprova l  . Approved curves wi 11 be 
forwarded t o  r e s p e c t i v e  SFSS Managers f o r  p r e s e n t a t i o n  t o  t h e  
NESDIS Imagery Enhancement Review Group ( IERG) . SFSSs and o the r  
s t a f f s  i n  NESDIS w i l l  submit  t h e i r  curves d i r e c t l y  t o  SSD f o r  
rev iew by t h e  IERG.  T h i s  group wi 11 be c h a i r e d  by SSD and com- 
posed o f  one r e p r e s e n t a t i v e  each from NESDIS A p p l i c a t i o n s  
Labora to ry ,  NESDIS Synop t i c  Ana l ys i s  Branch, NESDIS Environmental 
Produc ts  Branch, and N a t i o n a l  Weather Serv ice.  

I n  o rde r  t o  p r o p e r l y  record  and implement Enhancement Curves, 
t h e  f o l  l ow ing  i n f o r m a t i o n  and submission procedures w i l l  be 
r e q u i r e d  w i t h  each new curve  t h a t  i s  forwarded f o r  cons idera t ion :  

1. A sho r t  n a r r a t i v e  of t h e  i n t e n t  and j u s t i f i c a t i o n s  f o r  
t h e  enhancement p roduc t ;  t h a t  i s ,  what i t  w i l l  be used f o r ;  what 
s p e c i f i c  i n f o r m a t i o n  w i t h i n  t h e  da ta  w i l l  be enhanced; t i m e  o f  
y e a r  des i r ed  (seasonal ad justment)  ; d e s i r e d  geographica l  coverage 
( s e c t o r )  ; and recommended schedule (da ta  pe r i ods )  f o r  d i  s t r i  bu- 
t i o n  o f  t h e  enhanced product .  



f i g .  7-1 ENHANCEMENT TABLE 



STANDARD I R  CALIBRATIOII 

f i g .  7-2 STANDARD I R  CALIBRATION TABLE 



2. A completed enhancement t a b l e  i s  prepared by l o c a l  l y  
reproducing the  attached t a b l e  ( f i g .  7-1) and f i l l i n g  i n  the  256 
values i n  the  Enhancement Table. (A c a l i b r a t i o n  tab le ,  f i g .  7-2, 
1 i s t i n g  temperature versus count value i s  included. ) I n t e r p o l a t e d  
count values should be rounded t o  whole numbers. 

3. A g raph ica l  d i s p l a y  of t h e  enhancement t a b l e  i s  p l o t t e d  on 
t h e  enclosed form ( f i g .  7-3). Each segment of t h e  graph should 
be numbered consecut ive ly  from t h e  o r i g i n .  F i  11 i n  t he  cha r t  
below t h e  graph so t h a t  o ther  users can e a s i l y  i d e n t i f y  t he  exact 
temperature range o f  each segment. For  quick reference i n d i c a t e  
t h e  count value a t  t h e  beginning and end-o f  each segment on t h e  
graph. F i l l  i n  comment b lock  f o r  temperature segments. Leave 
"Enhancement Table" legend and "Data Submi tted/ImplementedU ( i n  
upper r i g h t  corner)  blank. I n d i c a t e  i n  t h e  upper l e f t  corner of 
fig. 7-3; t h e  WSFO, NWS Region, SFSS o r  NESDIS' u n i t  submi t t ing  
t h e  curve. 

Upon approval by the  IERG, t h e  curve w i l l  normal ly  be evaluated 
as a t e s t  curve f o r  a t  l e a s t  2 weeks before  a dec i s ion  i s  made 
whether i t w i l l  be placed i n  t h e  a c t i v e  i nven to ry  f o r  use e i t h e r  as 
a scheduled product o r  SFSS F l o a t e r  Call-up. A1 1 WSFOs w i l l  receive, 
from t h e i r  respec t i ve  SFSSs, a copy of t he  Enhancement Curve ( t a b l e )  
and i t s  a v a i l a b i l i t y  ( e i t h e r  SFSS F l o a t e r  and/or approved NWS sec tor  
schedule) v i a  t e l e c o p i e r  o r  ma i l  p r i o r  t o  i t s  implementation. 

Amendments t o  the  Imagery Enhancement Program 

As new Enhancement Curves a r e  implemented f o r  operat ional  use, 
amendments t o  t h i s  sec t i on  w i l l  be forwarded t o  a l l  users so t h a t  a 
c u r r e n t  inventory  of Enhancement Curves, and a cu r ren t  l i s t  o f  
those Enhancement Curves i n  t he  a c t i v e  memory banks, can be maintained. 
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I n t r o d u c t i o n  To Goes Imagery Enhancement 

Background 

I n f r a r e d  energy de tec ted  by t h e  GOES i n f r a r e d  sensor i s  
t r a n s m i t t e d  i n  d i g i t a l  form from t h e  s a t e l l i t e s  t o  t h e  Wallops 
CDA s t a t i o n .  Here t h e  rad iance  measurements a re  conver ted t o  
e q u i v a l e n t  b lack  body temperatures ( t h e  c a l i b r a t i o n  process).  
The da ta  a re  t hen  r e t r a n s m i t t e d  i n  d i g i t a l  form v i a  t h e  s a t e l l i t e  
t o  t h e  CDDF where i t  i s  s e c t o r i z e d  and converted t o  analog f o r  
r e t r a n s m i  ss i on  t o  users. 

I n  t h e  s e c t o r i z e r ,  256 d i g i t a l  count values represen t  a  s p e c i f i c  
range o f  temperatures. A f t e r  convers ion  t o  analog, these  count 
va lues  a r e  t r a n s m i t t e d  t o  f i e l d  o f f i c e s  as 256 gray shades. 
T h i s  number o f  gray shades cannot be seen on t h e  d i sp layed  image 
f o r  severa l  reasons ( p r i m a r i l y  t h e  gray sca le  range and l i n e a r i t y  
o f  t h e  d i s p l a y  equipment and t h e  l e v e l  o f  no i se  on t h e  C-5 
t e l ephone  c i r c u i t s ) .  The maximum number o f  gray shades v i s i b l e ,  
ranges f rom about 15 t o  about 40, depending on t h e  combined e f f e c t  
o f  t h e  l i m i t i n g  c o n d i t i o n s  a t  each s p e c i f i c  o f f i c e .  The 256 gray 
shades i n  the  s a t e l l i t e  da ta  should no t  be confused w i t h  t h e  gray 
s c a l e  a t  t he  t op  o f  each t r a n s m i t t e d  image. That gray s c a l e  con- 
t a i n s  o n l y  17 s teps  when t r a n s m i t t e d  and i s  in tended on ly  t o  
check t h e  gray s c a l e  range and l i n e a r i t y  o f  t h e  d i s p l a y  equip- 
ment. 

P resen t l y ,  t h e  count values o f  t h e  s a t e l l i t e  da ta  a re  unchanged 
by  t h e  sec to r i ze rs .  Also, c a l i b r a t i o n  o f  t h e  da ta  rece ived  a t  t h e  
CDDF i s  mainta ined cons tan t  by t h e  Wallops CDA s t a t i o n  and i s  de f i ned  
i n  f i g .  7-2. It should be noted t h a t  t h i s  s a t e l l i t e  c a l i b r a t i o n  i s  
n o t  l i n e a r .  Each count represen ts  a  0.5' change f rom 330' K t o  
242' K and a  1.0' change from 242' K t o  163' K. 

Enhancement 

When temperature g rad ien t s  a r e  smal l ,  i t  i s  d i f f i c u l t  t o  
r ecogn i ze  s i g n i f i c a n t  c loud  and su r f ace  f ea tu res  i n  I R  imagery. 
These i n c l u d e  f og  and s t r a t u s ,  haze, ocean c u r r e n t  boundaries, and 
t e r r a i n  features.  The purpose o f  enhancement i s  t o  inc rease  t h e  
c o n t r a s t  between those f ea tu res  and t h e i r  background. I f  more 
tempera tu re  d e f i n i t i o n  i s  des i  red than can be d i sp layed  w i t hou t  
enhancement, t h e  a v a i l a b l e  gray shades can be d i sp layed  through a  
smal l e r  temperature range by m o d i f i c a t i o n  of t h e  count values i n  
t h e  s e c t o r i z e r s  ( b e f o r e  convers ion  t o  anal og) . Compl e t i o n  o f  t h e  
"Enhancement Table" ( f i g .  7-1) wi  11  d e f i n e  t h e .  des i  red  mod i f i ca t i on .  

F i g u r e  7-4 i s  a  g raph ic  i l l u s t r a t i o n  of a  sec to r i zed  enhance- 
ment t a b l e .  Count values as i n p u t  t o  t h e  s e c t o r i z e r s  a re  p l o t t e d  
on t h e  h o r i z o n t a l  ax is ,  and count values as mod i f i ed  by t h e  
s e c t o r i z e r s  are p l o t t e d  on t h e  v e r t i c a l  axis. As p o i n t s  o f  
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re ference,  s i x  count values on t h e  h o r i z o n t a l  a x i s  correspond t o  
t h e  s i x  se ts  of temperatures a t  t h e  t o p  of t h e  graph. Count 
va lues on t h e  v e r t i c a l  a x i s  r e s u l t  i n  t h e  gray shade range as 
re fe renced  a t  t h e  r i g h t  o f  t h e  graph. The s o l i d  l i n e  (AB) repre-  
sen ts  t h e  case o f  no enhancement ( o u t p u t  count va lues equal i n p u t  
count  val ues). 

If, fo r  example, t h e  warmer ( d a r k e r )  end of t h e  spectrum 
r e q u i r e s  g rea te r  d e f i n i t i o n ,  da ta  can be m o d i f i e d  i n  t h e  sec- 
t o r i z e r s  as i l l u s t r a t e d  by t h e  segment (AC) i n  f i g .  7-4. 
Here ill gray shades a re  d i sp layed  f rom +56 t o  5.8 C. Th is  
techn ique  i s  commonly r e f e r r e d  t o  as a  s teep l i n e a r  enhancement 
w i t h  a  s lope o f  g rea te r  than 1.0. Another  enhancement technique i s  
con tou r i ng  o r  "s tep  f u n c t i o n "  c o n s t r u c t  ion. I n  t h i s  technique, 
c e r t a i n  temperature ranges a re  ass igned s p e c i f i c  g ray  shades. An 
example i s  g iven  i n  f i g .  7-4 as segment D E F, G H I. A b lack  
shade i s  assigned t o  a l l  temperatures from +5.8 C t o  -8.0 C, a dark  
g ray  shade w i t h i n  t h e  range -8.0 C t o  -19.7 C, and a  l i g h t e r  gray 
shade from -19.7 C t o  -39.5 C. T h i s  techn ique  has t h e  advantage o f  
s i m p l i c i t y  i n  i n t e r p r e t a t i o n .  

For  an enhancement curve t o  be f u l l y  u t i l i z e d  by f i e l d  f o re -  
cas te r s ,  two bas i c  c r i t e r i a  should be cons idered:  (1) l i m i t  t h e  
number o f  f e a t u r e s  t o  be enhanced, and ( 2 )  a f f o r d  as'much d e t a i l  
i n  t h e  da ta  as p o s s i b l e  w i t h o u t  making t h e  d i s p l a y  o v e r l y  confusing. 
The "s tep f u n c t i o n "  enhancement techn ique  has t h e  advantage o f  
making deep v e r t i c a l  l y  s t r u c t u r e d  c l  oud areas obvious.   ow ever, 
some data l o s s  i s  encountered when a s s i g n i n g  a  range o f  temperatures 
t o  a  g iven gray shade. The s teep l i n e a r  enhancing technique,  on 
t h e  o ther  hand, p rov ides  e x c e l l e n t  d e t a i l  i n  t h e  data. M u l t i p l e  
1  i n e r  enhancement p rov ides  inc reased  c o n t r a s t  over  t h e  t o t a l  tem- 
p e r a t u r e  range b u t  a1 so i n t r oduces  mu1 t i p l  e  gray sca l  e  boundaries 
i n  c loud systems, which may mask meteor01 o g i c a l  l y  s i g n i f i c a n t  
c l o u d  edges. There a r e  always t r a d e - o f f s  between s imp le  enhancement 
curves,  which s a c r i f i c e  d e t a i l  b u t  can be q u i c k l y  i n t e r p r e t e d  i n  
an ope ra t i ona l  environment , and complex curves, which maximize 
t h e  i n f o r m a t i o n  con ten t  b u t  r e q u i r e  more t i m e  t o  i n t e r p r e t .  
Exper ience t o  da te  i n d i c a t e s  a  b l end  o f  con tou r i ng  and steep 
l i n e a r  enhancing i s  t h e  bes t  approach i n  c o n s t r u c t i n g . a n  opera- 
t i o n a l  d i  s p l  ay. 

Gray Scale With Temperature Val ues 

A gray sca le  w i t h  temperature va lues  f rom +50 C t o  -100 C 
marked a t  10 i n t e r v a l s  appears immed ia te ly  below t h e  header 
i n fo rma t i on .  Th i s  sca le  rep laces  20 1  i n e s  o f  data. The sca le  i s  
a  r ep resen ta t i on  o f  t h e  enhancement cu rve  d i sp layed  i n  t h e  p i c -  
t u r e .  L i nea r  changes a re  r e f l e c t e d  as gradual  change w i t h i n  t h e  
g r a y  scale. Step f u n c t i o n  o r  con tours  a r e  e a s i l y  i d e n t i f i e d  as 
ab rup t  changes i n  scale.  Temperature va lues  o r  ranges can be 



e a s i l y  i d e n t i f i e d  f o r  con tours  ( s t e p  f unc t i ons ) ,  and an approx i  - 
mat ion  o f  t h e  enhanced curve can be  made d i r e c t l y  from t h e  scale. 
I t  i s  a n t i c i p a t e d  t h e  sca le  w i l l  a i d  users  o f  enhanced da ta  by 
p r o v i d i n g  d i r e c t  comparison t o  p i c t o r i a l  da ta  w i t h o u t  r e fe rence  
t o  t a b u l a r  va lues o f  a  p a r t i c u l a r  enhancement curve. 

GOES I R  Accuracy and S t a b i l  i t y  

Since t h e  imp lementa t ion  o f  t h e  GOES I R  enhancement program, 
I R  c a l  i b r a t  i o n  accuracy has occas iona l  l y  1  i m i  t e d  t h e  use fu l  ness 
o f  t h e  enhanced imagery. It i s  t h e  i n t e n t  o f  t h i s  subsec t ion  t o  
p rov ide  a  b r i e f  overview o f  t h e  c a l i b r a t i o n  process and t h e  reasons 
f o r  t h e  va ry i ng  c a l i b r a t i o n  accuracy and t o  p r o v i d e  p rospec ts  
f o r  t h e  f u tu re .  

The equipment a t  t h e  Wallops CDA S t a t i o n  uses t a b l e s  supp l i ed  
by  t h e  Sensor C a l i b r a t i o n  Sec t i on  t o  c o n v e r t  raw ins t rument  
coun ts  t o  c a l i b r a t e d  counts  s u i t a b l e  f o r  use i n  t h e  NOAA standard 
c a l  i b r a t i o n  equat ions re1 a t i n g  counts  t o  e q u i v a l e n t  b l ack  body 
temperatures. These t a b l e s  a r e  computer generated from a  model 
o f  t h e  i ns t rumen t  t h a t  i n  a d d i t i o n  t o  t h e  Planck model o f  rad iance  
t o  equ i va len t  b l ack  body t r ans fo rms  accounts f o r  t h e  thermal gra-  
d i e n t s  w i t h i n  t h e  VISSR. V a r i a t i o n s  i n  t hese  thermal g r a d i e n t s  
f o l l o w  an annual c y c l e  i n  a d d i t i o n  t o  a  d i u r n a l  c y c l e  d u r i n g  space- 
c r a f t  s o l a r  e c l i p s e  per iods  ( s p r i n g  and fa1 1  equinoxes). C a l i b r a t i o n  
parameters a r e  norma l l y  updated once weekly. Therefore,  v a r i a t i o n s  
t h a t  occur between parameter upda t ings  cannot be compensated f o r .  

The f o l l o w i n g  data c o n t r i b u t e s  t o  t h e  de te rm ina t i on  o f  t h e  
t a b l e  va lues f o r  t h e  weekly upda t i ng :  

1. The bas i c  c a l i b r a t i o n  o f  t h e  VISSR i ns t rumen t  i s  accomplished 
by t h e  use o f  an i n t e r n a l  c a l i b r a t i o n  source whose temperature i s  
measured and t e l  emetered from t h e  spacecra f t .  

2. The uncal  i b r a t e d  i ns t rumen t  va lues  a r e  ob ta ined  once d a i l y  
by  u t i l  i z i n g t h e  t h r e e  spec ia l  l i n e s  i n s e r t e d  i n t o  t h e  da ta  on 
each normal s t a r t  p i c t u re .  

Fac to r s  t h a t  i n f l  uence c a l  i b r a t i o n  s t a b i  1  i ty are :  

1. No r o u t i n e  ground t r u t h  - S ince  no r o u t i n e  ground t r u t h  
compari son i s  c u r r e n t l y  a v a i l  ab le ,  c a l  i b r a t i o n  i s  based e n t i  r e l y  
upon t h e  i n t e r n a l  ins t rument  c a l i b r a t o r ,  a  model by which 
c a l i b r a t i o n  da ta  a re  eva lua ted  u t i l i z i n g  t h e  VISSR's l i n e a r  
response t o  energy over  t h e  s p e c i f i e d  temperature range. 

2. D iu rna l  v a r i a t i o n  d u r i n g  e l  i p s e  - Un fo r t una te l y ,  major  
system changes would be r e q u i r e d  t o  update c a l i b r a t i o n  parameters 
a t  t h e  frequency requ i red  t o  c o r r e c t  d i u r n a l  changes. No improve- 
ment i s  f o r e c a s t  a t  t h i s  t ime. V a r i a t i o n s  may approach 5' K 
immed ia te ly  a f t e r  t h e  d a i l y  e c l i p s e  event. 



3. Unusual ins t rument  v a r i a t i o n s ,  human e r r o r s ,  and system 
hardware problems a r e  moni tored r o u t i n e l y  t o  p rov ide  a s t a b l e  data 
base f o r  t h e  t i m e l y  d e t e c t i o n  o f  t hese  problems. To min imize 
t h e s e  problems, procedures a r e  mod i f i ed  and new methods a r e  
dev i sed  as exper ience i s  gained and resources become a v a i l  able. 

SUMMARY 

Wi th  p r e s e n t l y  a v a i l a b l e  resources and techniques, i t  i s  t h e  
o b ' e c t i v e  o f  NESDIS t o  ma in ta i n  a VISSR I R  c a l i b r a t i o n  s t a b i l i t y  o f  d +5 a t  295O K. NESDIS i s  e s t a b l i s h i n g  an ope ra t i ona l  procedure - 
which  w i l l  r e s u l t  i n  an e f f o r t  t o  n o t i f y  a1 1 users when t h i s  s ta -  
b i l i t y  i s  n o t  be ing  achieved. For many occurrences, t h e  d e t e c t i o n  
o f  c a l i b r a t i o n  i n s t a b i l i t y  cannot be made i n  r e a l  time. Therefore,  
s h o r t  t e rm  occurrences may no t  r e s u l t  i n  n o t i f i c a t i o n .  

Users should be aware t h a t  c a l i b r a t e d  data a re  no t  co r rec ted  
f o r  t h e  e f f e c t s  o f  va ry i ng  e m i s s i v i t y  o f  t h e  t a r g e t  o r  t h e  a t t e n -  
u a t i o n  due t o  wate r  vapor i n  t h e  atmosphere. V a r i a t i o n s  i n  su r f ace  
and c l o u d  e m i s s i v i t i e s  and i n  atmospheric mo is tu re  con ten t  
p r e c l u d e  any a t tempt  t o  e l i m i n a t e  these  e f f e c t s  as p a r t  of t h e  
c a l  i b r a t i o n  procedures. Q u a n t i t a t i v e  users of t h e  da ta  should 
a t t emp t  t o  e s t a b l i s h  ground t r u t h  by some comparat ive technique 
f o r  each p roduc t  received. 



OPERATIONAL ENHANCEMENT CURVES I N  ACTIVE MEMORY BANK 

More than 200 Enhancement Curves have been t e s t e d  and evaluated 
by  NESDIS s i n c e  t h e  implementat ion o f  t h e  I R  Imagery Enhancement 
Program. P resen ta t i on  o f  these t e s t s  and eva lua t ions  a r e  beyond 
t h e  scope o f  t h i  s document. Consequently, o n l y  t h e  ope ra t i ona l  
Enhancement Curves as o f  January 1983 a r e  provided. 



ENHANCEMENT BD 

General D e s c r i p t i o n  

Th is  i s  t h e  Dvorak Hur r i cane  Curve f o r  T r o p i c a l  Cyclone 
C l a s s i f i c a t i o n  us ing i n f r a r e d  ( I R )  techniques. Temperature 
ranges have been se lec ted  t o  p rov ide  a  more o b j e c t i v e  analys is .  
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ENHANCEMENT BD 

TEMPERATURE 

SEGMENT " C  TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  28.3 No s i g n i f i c a n t  Data 
2 27.8 t o  9.3 Low Clouds 
3 8.8 t o  -30.2 C i r r u s  Ou t f l ow  P a t t e r n  
4 -30.7 t o  -41.2 Dark Gray 
5 -42.2 t o  -53.2 Medium Gray 
6 -54.2 t o  -63.2 L i g h t  Gray 
7 -64.2 t o  -69.2 B l  acK 
8 -70.2 t o  -75.2 White 
9 -76.2 t o  -80.2 Top Medium 

10 -81.2 t o  -110.2 TOD Dark 



ENHANCEMENT CC 

GENERAL DESCRIPTION 

Th i s  enhancement i s  used t o  f a c i  1 i t a t e  c l  oud i n t e r p r e t a t i o n  
ove r  t h e  c o l d e r  n o r t h e r n  l a t i t u d e s  i n  w in te r .  The co ldes t  p o r t i o n  
o f  t h e  curve, l e s s  t h a n  -53" C, i s  t h e  same as t h e  MB f o r  thunder-  
s to rm enhancement and q u a n t i t a t i v e  p r e c i p i t a t i o n  est imat ion.  
There i s  no enhancement o f  f ea tu res  warmer than  0" C. 



ENHANCEMENT CC 

COUNT VALUE (INPUT) 

05 1 1 03 153 204 

BLACK 

TEMPERATURE 

SEGMENT O C  TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  24.8 No s i g n i f i c a n t  da ta  (B lack)  
2 24.3 t o  -0.2 Low l e v e l  No enhancement 
3 -0.7 t o  -35.2 Mid 1 eve1 enhancement 
4 -36.2 t o  -41.2 Thunderstorm enhancement 
5 -42.2 t o  -47.2 I 1  11 

6 -48.2 t o  -52.2 I! " ( L i g h t  Gray) 

7 -53.2 t o  -58.2 I I " (Dark  Gray) 

8 -49.2 t o  -62.2 t o  " (B lack)  

9 -63.2 t o  -80.2 Overshoot ing tops  enhancement 
10 -81.2 t o  -109.0 (Wh i te )  



ENHANCEMENT CE 

GENERAL DESCRIPTION 

The CE enhancement i s  another  m o d i f i c a t i o n  t o  t h e  CB/CD 
s e r i e s  o f  enhancement curves t h a t  has been designed f o r  general  
use a t  h i ghe r  l a t i t u d e s .  The warmer end con ta ins  two segments t o  
separate land,  water,  and low clouds. Segment 3 i s  designed t o  
d i s p l a y  midd le  clouds. Segment 4 i s  t h e  t h r e s h o l d  f o r  summer 
thunders to rm l i g h t n i n g  occurrence and t he  remain ing l e v e l s  con- 
t o u r  t h i s  convect ion. Dur ing  w in te r ,  t h i s  enhancement should 
d e l  i n e a t e  t h e  more a c t i v e  p r e c i p i t a t i n g  segments o f  weather 
systems. 



ENHANCEMENT CE 

WHITE 

BLACK 

COUNT VALUE (INPUT) 

1 34 88.4 42.5 -3.4 -74.5 -165 OF 
56.8 31.3 5.8 -19.7 -59.2 -109 OC 
330 305 279 253 214 164 OK 

TEMPERATURE 

SEGMENT C TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  28.8 No s i g n i f i c a n t  Data/Land 
2 28.3 t o  4.8 Land, Water, and low c louds  
3 4.3 t o  -27.7 Area o f  Freez ing Level  t o  m idd le  

c l  ouds 
4 -28.2 t o  -39.2 G l  a c i  a t i  on Level  
5 -40.2 t o  -49.2 A n v i l  Growth 
6 -50.2 t o  -59.2 Tropopause 
7 -60.2 t o  -69.2 Growth above Tropopause 
8 -70.2 t o  -79.2 Growth above Tropopause 
9 -80.2 t o  -110.2 No S i  gn i  f i cant  Data 



ENHANCEMENT DD 

The curve i s  a  f u r t h e r  m o d i f i c a t i o n  o f  t h e  D s e r i e s  o f  enhance- 
ment curves. O r i g i n a l l y  designed t o  b r i n g  ou t  fea tu res  i n  t h e  
snow p roduc t i on  temperature zone, t h i s  cu rve  w i  1  1 probab ly  be 
m o d i f i e d  i n  t h e  near f u tu re .  



BLACK 

ENHANCEMENT DD 

COUNT VALUE (INPUT) 

1 34 88.4 42.5 -3.4 
56.8 31.3 5.8 -19.7 
330 305 279 253 

TEMPERATURE 

SEGMENT 0 C TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  29.3 L i t t l e  o r  no u s e f u l  da ta  
2 28.8 t o  17.3 LandlSea d i  f f e r e n c e  
3 16.8 t o  -15.7 Cold low o r  mid c louds  
4 -16.2 t o  -22.2 Snow P roduc t i on  area 
5 -22.7 t o  -31.2 Mid/Hi gh c l ouds  
6 -32.2 t o  -39.2 J e t  c i r r u s  f l a g  
7 -40.2 t o  -47.2 C i  r rus / thunders to rms 
8 -48.2 t o  -55.2 Thunderstorms & heavy prec ip .  
9 -56.2 t o  -62.2 Thunderstorms & heavy p rec ip .  

10 -63.2 t o  -110.2 Overshoot ing t o p s  



ENHANCEMENT EC 

GENERAL DESCRIPTION 

T h i s  curve i s  designed t o  be a general  purpose enhancement 
curve  f o r  t h e  coo l  season. Segment 5 has been designed t o  con ta in  
t h e  cool-season c loud- top  temperature range t h a t  normal l y  i s  
assoc ia ted  w i t h  p r e c i p i t a t i o n  (-13 t o  -50' C ) .  Segments 6 and 7 
were i n s e r t e d  t o  d e p i c t  convec t i ve  c loud  t ops  t h a t  might occur i n  
t h e  s p r i n g  b e f o r e  s w i t c h i n g  t o  a warm season enhancement curve. 



ENHANCEMENT EC 

COUNT VALUE (INPUT) 

000 05 1 102 153 
t 

WHITE I 

i 

W 
A 

9 
m 
> 
W 

6 

BLACK 

TEMPERATURE 

SEGMENT " C TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  37.3 No s i g n i f i c a n t  da ta  
2 36.8 t o  20.8 Land and water  
3 20.3 t o  -13.2 Water and low clouds 
4 -13.7 t o  -15.7 Benchmark between low and 

m i  dd l  e c l  ouds 
5 -16.2 t o  -50.2 Middle and h igh  clouds (Cool 

Season P rec ip )  
6 -51.2 t o  -60.2 Convecti ve c l  oud tops 
7 -61.2 t o  -70.2 Convect ive c loud tops 
8 -71.2 t o  -110.2 Coldest c l oud  tops  



ENHANCEMENT FC 

GENERAL DESCRIPTION 

Hydrology Curve. The FC i s  a  modi f ied enhancement curve  
which was developed fo r  spec ia l  suppor t  p r o j e c t s  i n  t h e  mid-West. 
It i s  u t i l i z e d  f o r  snow me l t  i n  s p r i n g  and a l s o  f o r  s o i l  mo i s tu re  
con ten t  p r o j e c t s  i n  support  o f  a g r i c u l t u r a l  i n t e r e s t s .  Th i  s  
m o d i f i c a t i o n  more e a s i l y  i d e n t i f i e s  ground temperatures i n  summer. 



WHITE 

BLACK 

ENHANCEMENT FC 

COUNT VALUE (INPUT) 

TEMPERATURE 

SEGMENT O C TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  55.3 No s i g n i f i c a n t  i n f o r m a t i o n  
2 54.8 t o  28.3 Land temperature & f e a t u r e s  
3 27.8 t o  01.3 Land temperature & f e a t u r e s  
4 00.8 t o  -01.2 Approximate snow 1 i ne 
5 -01.7 t o  04.2 
6 -04.7 t o  -07.2 steps t o  show temperature 
7 -07.7 t o  -10.2 d i s t r i b u t i o n  s n o w f i e l d  
8 -10.7 t o  -13.2 
9 -13.7 t o  -16.2 

10 -16.7 t o  -110 White 



ENHANCEMENT HC 

GENERAL DESCRIPTION 

The warm p o r t i o n  o f  t h e  HB curve above t h e  f reez ing  l eve l  
increases the  r e s o l u t i o n  of t h e  mid1 a t i t u d e  s t r a t u s  and t r o p i c a l  
cumulus. The s l  ope i s  increased i n  t h e  midtropospher ic  range from 
-3  O t o  -47 C f o r  b e t t e r  r e s o l u t i o n  o f  f r o n t a l  band cloudiness. 
The temperature range co lder  than -53' C i s  t h e  same as the  BC 
used f o r  hur r icane p a t t e r n  recogn i t ion .  The HC can be used f o r  
p a t t e r n  r e c o g n i t i o n  i n  hur r icane s t reng th  storms only. 



ENHANCEMENT HC 

WHITE 

BLACK 

COUNT VALUE (INPUT) 

I 1 02 153 2 04 

TEMPERATURE 

SEGMENT U C TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  30.3 No s i g n i f i c a n t  da ta  
2 29.8 t o  19.8 Land and water  
3 19.3 t o  0.3 Water and low c louds  
4 -0.2 t o  -2.7 F reez ing  Zone 
5 -3.2 t o  -46.2 Mid t r o p / f r o n t a l  zones 
6 -47.2 t o  -53.2 Dark gray 
7 -54.2 t o  -63.2 L i g h t  gray CBs 
8 -64.2 t o  -69.2 Black and t r o ~ i c a l  
9 -70.2 t o  -75.2 White devel  opkents 

10 -76.2 t o  -80.2 Med gray 
11 -81.2 t o  -86.2 Dark gray 
12 -87.2 t o  -110.2 Black 



ENHANCEMENT HD 

GENERAL D E S C R I P T I O N  

This curve is a modified HC curve to provide low cloud infor- 
mation, the freezing level, mid-troposphere frontal systems, and 
tropical storm classification data. 



WHITE 

BLACK 

ENHANCEMENT HD 

COUNT VALUE [INPUT) 

TEMPERATURE 

- 
SEGMENT " C TEMPERATURE COMMENTS 
NUMBER 

1 27.3 t o  15.8 Land and water  f o r  g r i d d i n g  
2 15.3 t o  0.3 Water and low c louds 
3 -0.2 t o  -2.7 Freez i  ng zone 
4 -3.2 t o  -30.2 Mid-troposphere f r o n t s  
5 -30.7 t o  -41.2 Dark gray T r o p i c a l  
6 -42.2 t o  -53.2 Medium gray Storm 
7 -54.2 t o  -63.2 L i g h t  gray C l a s s i f i c a t i o n  
8 -64.2 t o  -69.2 Black and 
9 -70.2 t o  -75.2 White P r e c i p i t a t i o n  

10 -76.2 t o  -80.2 Medium gray Es t imates  
11 -81.2 t o  -86.2 Dark gray 
12 -87.2 t o  -110.2 Black 



ENHANCEMENT I B  

GENERAL DESCRIPTION 

Th is  I B  cu rve  uses a  s t e p  f u n c t i o n  format t o  enhance near and 
below f r e e z i n g  su r f ace  temperatures ( i n  approx imate ly  2" F  increments 
between 40 and 20" F )  i n  suppor t  o f  t h e  a g r i c u l t u r a l  i n t e r e s t s  i n  
F l o r i d a  d u r i n g  t h e  w i n t e r  months. 

T h i s  curve i s  in tended t o  p rov ide  c l e a r l y  readable enhancements 
o f  those s p e c i f i c  tempera tu re  va lues c r i t i c a l  t o  t h e  minimum temperature 
f o r e c a s t s  i n  F l o r i d a .  The gray shades o f  segments 1 and 10, a l though 
a lmost  t h e  same, should n o t  be confused s i nce  these  segments represen t  
t h e  warmest and co ldes t  temperatures. The warm coas ta l  waters w i l l  
a lmost always appear i n  segment 1. Temperatures c o l d e r  t h a n  21" F a re  
n o t  reso lved,  s i n c e  temperatures t h i s  c o l d  a r e  beyond concern t o  t h e  
serv ice .  The o t h e r  temperatures a r e  t h e  most c r i t i c a l  f o r  t h e  forecasts .  
Note t h a t  those temperatures j u s t  above t h e  f r e e z i n g  band appear 
as b lack ,  and t h a t  t h e  ground d e p i c t i o n  f l i p s  t o  w h i t e  as i t  goes t o  
f r eez ing .  



ENHANCEMENT IB  

COUNT VALUE (INPUT) 

WHITE 

BLACK 

TEMPERATURE 

SEGMENT O C TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  4.3 d e p i c t  temps above 40° F 
2 3.8 t o  2.2 d e p i c t  temps 40-36' F 
3 1.8 t o  0.8 d e p i c t  36-33O F 
4 0.3 t o  -0.7 d e p i c t  33-31° F 
5 -1.2 t o  -1.7 d e p i c t  31-29O F 
6 -2.2 t o  -2.7 d e p i c t  29-270 F 
7 -3.2 t o  -3.7 d e p i c t  27-250 F 
8 -4.2 t o  -5.2 d e p i c t  25-23O F 
9 -5.7 t o  -6.2 d e p i c t  23-21° F 

10 -6.7 t o  -110.2 temps below 21' F 



ENHANCEMENT I C  

GENERAL DESCRIPTION 

F r u i t - F r o s t  enhancement curve developed f o r  F l o r i d a  area f o r  
a  temperature range warmer t han  I B  curve. Step 9 o f  t h e  I C  cu rve  
i s  i d e n t i c a l  t o  Step 4 o f  t h e  I B  curve. Both curves a re  used f o r  
a g r i c u l t u r a l  f r eeze  warning support .  



ENHANCEMENT I C  

WHITE 

BLACK 

COUNT VALUE (INPUT) 

05 1 1 02 1 53 204 

TEMPERATURE 

SEGMENT 0 C TEMPERATURE COMMENTS 
NUMBER 

1 0 t o  8.3 (WT 47 F)  To serve Ruskin WSO f o r  
2 7.8 t o  7.3 (45 - 47 F) d e p i c t i o n  o f  ground 
3 6.8 t o  6.3 o e  
4 5.8 t o  4.8 (41 - 43 F) warmer than t h e  IB-curve 
5 4.3 t o  3.8 (39 - 41 F)  
6 3.3 t o  2.8 (37 - 39 F) Tabu la r  temperatures a r e  
7 2.3 t o  1.8 (35 - 37 F) c o r r e c t e d  f o r  mo i s tu re  
8 1.3 t o  0.3 (33 - 35 F) (based on F l o r i d a  da ta )  
9 0.3 t o  -0.7 (31  - 33 F) White 

10 -1.2 t o  -110.2 No concern 



ENHANCEMENT JF 

GENERAL DESCRIPTION 

The JF enhancement curve  combines t h e  bes t  fea tu res  of t h e  JE 
and MB curves. The warmest p a r t s  o f  t h e  image may be used f o r  
l o c a t i n g  t h e  steep g rad ien t s  t h a t  i d e n t i f y  ocean c u r r e n t s  such as 
t h e  Gu l f  Stream. I t  i s  a l s o  e x c e l l e n t  f o r  d e p i c t i n g  low c loud  systems. 
An abrupt change i n  gray shade marks t h e  f r e e z i n g  l e v e l .  That p o r t i o n  
c o l d e r  than  f r e e z i n g  i s  i d e n t i c a l  t o  t h e  MB cu rve  and can be used 
f o r  r a i n f a l l  e s t i m a t i o n  u t i l i z i n g  t h e  Sco f i e l d /O l  i v e r  technique. 



ENHANCEMENT JF 

COUNT VALUE (INPUT) 

000 05 1 1 02 153 204 

WHITE 

BLACK 

1 34 88.4 42.5 -3.4 -74.5 -165 OF 
56.8 31.3 5.8 -19.7 -59.2 -109 OC 
330 305 279 25 3 2 14 164 OK' 

TEMPERATURE 

SEGMENT OC TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  24.8 Warm water & l a n d  - . .- 

2 24.3 t o  10.8 Water temperature g rad ien t  
3 10.3 t o  -0.2 B u f f e r  Zone 
4 -0.7 t o  -32.2 Mid. L v l .  c l d s ,  & F reez ing  l e v e l  
5 -33.2 t o  -42.2 F i r s t  l e v e l  con tour  
6 -43.2 t o  -53.2 Thunderstorm enhancement 
7 -54.2 t o  -59.2 Thunderstorm enhancement 
8 -60.2 t o  -63.2 Thunderstorm enhancement 
9 -64.2 t o  -80.2 Overshoot ing Tops 

10 -81.2 t o  -110.2 White 



ENHANCEMENT JG 

GENERAL DESCRIPTION 

The JG enhancement curve i s  a  v a r i a t i o n  o f  t h e  JF enhancement 
curve. It i s  t o  be used as a  w i n t e r  cu rve  f o r  l o c a t i n g  water 
mass boundaries as w e l l  as low s t r a t u s  and coas ta l  fog. For tem- 
pera tu res  co lde r  than  -O.ZO C, bo th  t h e  JF and JG enhancement curves 
a re  i d e n t i c a l  t o  t h e  MB curve. 



ENHANCEMENT JG 

COUNT VALUE (INPUT) 

000 05 1 1 02 

WHITE I I i 

BLACK 

TEMPERATURE 

SEGMENT O C  TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  22.8 No s i g n i f i c a n t  da ta  
2 22.3 t o  -0.2 Winter  OceanlLow S t r a t u s  Enhancement 
3 -0.7 t o  -32.2 Freez ing Level  /Low t o  Middle Clouds 
4 -33.2 t o  -42.2 F i r s t  Level  Contour f o r  Convect ion 
5 -43.2 t o  -53.2 Thunderstorm 
6 -54.2 t o  -59.2 Enhancement 
7 -60.2 t o  -63.2 Level  s 
8 -64.2 t o  -80.2 Overshoot ing Tops 
9 -81.2 t o  -110.2 No s i g n i f i c a n t  da ta  



ENHANCEMENT LA 

GENERAL DESCRIPTION 

T h i s  i s  an exper imenta l  v i s i b l e  enhancement curve f o r  use i n  
f o r e c a s t i n g  e a r l y  morning fog d i s s i p a t i o n .  It has been designed 
t o  be u t i l i z e d  approx imate ly  1 - 1 1/2 h r  a f t e r  sunr ise.  The 
cu rve  contours t h e  v i s i b l e  image i n  increments of v i s i b l e  b r i gh tness  
counts.  D i f f e r e n c e s  i n  t he  b r i gh tness  are used t o  compute fog 
d u r a t i o n .  The b r i g h t n e s s  d i f f e r e n c e  i s  de f i ned  as t h e  b r igh tness  
o f  a  p o i n t  w i t h i n  t h e  fog minus t h e  lowest d e t e c t a b l e  b r igh tness  
w i t h i n  t h e  c loud  area. Computational d e t a i l s  a r e  descr ibed i n  
S a t e l l i t e  A p p l i c a t i o n s  I n fo rma t i on  Note 78-4 and P r e p r i n t  Volume 
"Conference on Weather Forecas t ing  and Ana l ys i s  and A v i a t i o n  
Meteor01 ogy , October 16-19, 1978" (James Gurka) . Any quest ions 
concern ing  t h i s  curve and i t s  uses should be r e f e r r e d  t o  t h e  
A p p l i c a t i o n s  Labora to ry ,  NESDIS (301-763-8282). 



WHITE 

BLACK 

ENHANCEMENT LA 

COUNT VALUE (INPUT) 

V I S I B L E  ENHANCEMENT 

SEGMENT VIS BRIGHTNESS COMMENTS 
NUMBER COUNTS 

1 0- 28 F i r s t  look  a t  c louds  near sun r i se  
2 & 3  29-36 37-44 
4 & 5  45-52 53-60 
6 & 7  61-68 69-76 Dete rmina t ion  o f  f og  
8 & 9  77-84 85-92 b r i gh tness  d i f f e r e n c e s  

10 & 11 93-100 101-108 
12 & 13 109-116 117-124 
14 & 15 125-132 133-140 

16 141-240 Br igh tness  o u t s i d e  o f  f og  range 
17 & 18 241-249 250-255 



ENHANCEMENT MB 

GENERAL DESCRIPTION 

Segments 1, 2, and 3 a re  e x t r a c t e d  d i r e c t l y  from t h e  o l d  
Z curve: Th i s  s teeper  s lope w i l l  g i v e  b e t t e r  d e f i n i t i o n  t o  t h e  
low and mid clouds. Segments 4 t h rough  7 con tou rs  convec t i ve  
areas. Segmeft 8 s lopes w i t h  a f a c t o r  g r e a t e r  than  zero  f rom 
-63 C t o  -80 C which a l l ows  f o r  good d e f i n i t i o n s  o f  very c o l d  
domes. A1 though spec i  f i c  temperatures cannot be o b t a i  ned--i t 
b e t t e r  i s o l a t e s  t h e  co ldes t  tops  by g r a d u a l l y  go ing t o  wh i t e  
r a t h e r  than p roduc ing  a complete wh i te -ou t  a t  a1 1 temperatures 
c o l d e r  than -65O C. Th i s  curve i s  u t i l i z e d  f o r  r a i n f a l l  est imates. 



ENHANCEMENT MB 

BLACK - 

COUNT VALUE (INPUT) 

102 153 204 

TEMPERATURE 

SEGMENT O C TEMPERATURE COMMENTS 
NUMBER 

1 58.8 t o  29.3 L i t t l e  o r  no use fu l  Met Data (B la  
2 28.8 t o  6.8 Low Level  /Sea Sur face D i f f e r e n c e  
3 6.3 t o  -31.2 M idd le  Leve l  - No Enhancement 
4 -32.2 t o  -42.2 F i r s t  Level  Contour (Med Gray) 
5 -43.2 t o  -53.2 ( L i g h t  Gray) 
6 -54.2 t o  -59.2 Thunderstorm (Dark Gray) 
7 -60.2 t o  -63.2 Enhancement (Bl ack) 
8 -64.2 t o  -80.2 Overshoot ing Tops Enhancement 
9 -81.2 t o  -110.2 (White) 



ENHANCEMENT NA 

GENERAL DESCRIPTION 

Th i s  curve i s  a  mod i f i ed  ve rs i on  o f  t h e  JD curve. It has 
been des ignated as a N-ser ies curve t o  d i v i d e  t h e  J s e r i e s  o f  
cu rves  which has been used f o r  two separate oceanic areas. NA 
i s  a  summer curve  which i s  designed t o  dep i c t  sea sur face  tem- 
pe ra tu res ,  low l e v e l  c louds, and c louds near t h e  t r ade  wind 
i n v e r s i o n  l e v e l .  It a l s o  i n d i c a t e s  a f r eez ing  l e v e l  as we l l  as 
d i s c r e t e  s teps f o r  measuring thunderstorm c loud  t op  data. 



ENHANCEMENT NA 

COUNT V A L U E  (INPUT) 

WHITE 

BLACK 

56.8 31.3 5.8 -19.7 -59.2 
330 305 279 253 2 14 

T E M P E R A T U R E  

SEGMENT " C  TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  25.8 No s i g n i f i c a n t  da ta  
2 25.3 t o  9.8 Low c louds  be1 ow i n v e r s i o n  
3 9.3 t o  5.3 Tops above i n v e r s i o n  t o  
4 4.8 t o  0.3 f r e e z i n a  l e v e l  
5 -0.2 t o  -10.2  hi t i  -dmiddle c louds 
6 -10.7 t o  -20.2 Black 
7 -20.7 t o  -30.2 midd le  and h igh  c louds 
8 -30.7 t o  -40.2 
9 -41.2 t o  -50.2 TCU/CB Tops i n  about 5,000 ft. 

increments 
10 -51.2 t o  -60.2 
11 -61.2 t o  -70.2 
12 -71.2 t o  -110.2 White 



ENHANCEMENT PC 

GENERAL DESCRIPTION 

Primary purpose o f  t h i s  curve i s  t o  enhance coas ta l  upwe l l i ng  
a l ong  t h e  U.S. west coas t  from Washington sou th  t o  Baja,  
C a l i f o r n i a .  The upwe l l i ng  u s u a l l y  s t a r t s  i n  t h e  l a t e  s p r i n g  and 
con t inues  through e a r l y  fa1 1. Th i s  curve  (PC) i s a  seasonal 
update o f  t h e  PB curve  and i s  in tended f o r  use d u r i n g  t h e  l a t t e r  
h a l f  o f  t h e  upwe l l i ng  season. Th i s  curve  i s  a l s o  usefu l  f o r  t h e  
Great  Lakes and no r theas t  U.S. 



ENHANCEMENT PC 

COUNT VALUE (INPUT) 

TEMPERATURE 

SEGMENT O C  TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  42.3 No meaningfu l  da ta  
2 41.8 t o  21.3 Check f o r  s a t u r a t i o n  on warm end 
3 20.8 t o  5.3 enhancement sea sur face  temperature 
4 4.8 t o  -22.7 check f o r  s a t u r a t i o n  on c o l d  end 
5 -23.2 t o  -110.2 no meaningfu l  da ta  (White) 

7-43 



ENHANCEMENT SA 

GENERAL DESCRIPTION 

A curve  designed t o  enhance sea sur face  temperature d e t a i l  
d u r i n g  t h e  w i n t e r  months and s t i l l  ma in ta i n  some l and  r e g i s t r a -  
t i o n  features.  Cold end landmark sp i ke  g ives  geographic d e t a i l  
l o s t  i n  w i n t e r  when l and  sur face  temperatures f a l l  we l l  below 
f r eez ing .  



ENHANCEMENT SA 

WHITE 

W 
1 

9 cn 
> 
Lrl 
(1: 
C3 

BLACK 

COUNT VALUE (INPUT) 

000 05 1 102 153 2 04 

TEMPERATURE 

SEGMENT O C  TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  22.8 Landmarks 
2 22.3 t o  -0.2 Winter  Ocean Enhancement 
3 -0.7 t o  -16.7 Landmarks 
4 -17.2 t o  -110.2 White 



ENHNACEMENT TA 

The TA curve  i s  a  combinat ion of t h e  CA cu rve  (warmer p o r t i o n )  
and t h e  HD curve  ( c o l d e r  p o r t i o n ) .  The l i n e a r  p a r t  o f  t h e  curve  
i s  t o  improve land/water / l  ow c loud  c o n t r a s t .  The c o l d e s t  p a r t  o f  
t h e  curve  i s  i n  t h e  same temperature ranges t h a t  a re  used f o r  
p r e c i p i t a t i o n  est imates and t r o p i c a l  storm c l a s s i f i c a t i o n s .  



ENHANCEMENT TA 

COUNT VALUE (INPUT) 

TEMPERATURE 

SEGMENT O C TEMPERATURE COMMENTS 
NUMBER . . - . . - - . 

1 56.8 t o  29.8 No s i g n i f i c a n t  da ta  
2 29.3 t o  0.3 Water and low c l ouds  
3 -0.2 t o  -30.2 Mid t roposphere  f r o n t s  
4 -30.7 t o  -41.2 Dark gray 
5 -42.2 t o  -53.2 Medium gray 
6 -54.2 t o  -63.2 L i g h t  gray Trop i  c a l  storm 
7 -64.2 t o  -69.2 Black c l a s s i f i c a t i o n ,  
8 -70.2 t o  -75.2 White convec t i ve  tops  
9 -76.2 t o  -80.2 Medium gray t o p  and p r e c i p i t a t i o n  

10 -81.2 t o  -86.2 Dark gray t o p  es t imates  
11 -87.2 t o  -110.2 Black maximum c o l d  



ENHANCEMENT ZA 

GENERAL DESCRIPTION 

Th i s  cu rve  was developed f o r  general  purpose meteoro log ica l  
use on t h e  f u l l  d i s c  I R .  It i s  p r i m a r i l y  used on imagery t h a t  i s  
animated a t  t h e  Sate1 l i t e  F i e l d  Serv ices  S t a t i o n ,  and t he  Synopt ic 
Ana l ys i s  Branch. Temperatures ou t s i de  t h e  range o f  +56.8O C t o  
110.20 C a r e  excluded. Enhancement i s  a p p l i e d  t o  lower  and upper 
l e v e l  c louds, w h i l e  a  s lope of 1 i s  a p p l i e d  t o  t h e  midd le  l eve l s .  
T h i s  curve has been i n  use i n  t h e  Wallops Real Time FDIR s e c t o r i z e r s  
s i nce  enhancement c a p a b i l i t y  was i n s t a l l e d  i n  A p r i l  1975 and i s  t h e  
s tandard genera l  purpose enhancement used f o r  e q u i v a l e n t  I R  sectors.  



ENHANCEMENT ZA 

COUNT VALUE (INPUT) 

05 1 102 153 204 

134 88.4 42.5 -3.4 -74.5 ,-I65 O F  
56.8 31.3 5.8 -19.7 -59.2 -109 O C  
330 305 27 9 253 214 164 O K  

TEMPERATURE 

SEGMENT O C  TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  29.3 L i t t l e  o r  no Met. Data 
2 28.8 t o  6.8 Low Level /Sea S u r f  ace D i f f e rence  
3 6.3 t o  -55.2 Middle Level  -no enhancement 
4 -56.2 t o  -75.2 Upper Level enhancement 
5 -76.2 t o  -110.2 L i t t l e  o r  no Met. Data 



ENHANCEMENT ZB 

T h i s  curve  i s  a mod i f i ed  ZA curve which has been d isp laced 
toward c o l d e r  temperatures f o r  use i n  t h e  n o r t h e r n  l a t i t u d e s  i n  
w i n t e r .  



ENHANCEMENT ZB 

WHITE 

W 
1 

9 cn 
> 
W 

3 

BLACK 

TEMPERATURE 

SEGMENT O C  TEMPERATURE COMMENTS 
NUMBER 

1 56.8 t o  23.3 No s i g n i f i c a n t  data 
2 22.8 t o  0.3 Increased s lope f o r  co lde r  

no r t he rn  l a t .  . . - . - . . - . 
3 -0.2 t o  -31.2 L i t t l e  o r  
d -17 7 +n  -7fl e l  :-LA -- 

, no enhancement 
-r - d L . L  Lu - I V . ~  3 1  I ~ ~ I L  er~hancement 
5 -71 -7 t n  -110.2 No s i g n i f i c a n t  da ta  



Sect ion 8 

Sector  Schedules and Coverage 



fig. 8-1 GOES SECTOR DIMENSIONS 

8- 2 



fig. 8-2 GOES EAST 1 km SECTORS 



f i g .  8-3 GOES EAST 2 k m  AND 4 km SECTORS 



f i g .  8-4 GOES WEST 1 km SECTORS 



f i g .  8-5 GOES WEST 2 k m  AND 4 km SECTORS 



Imagery A v a i l a b l e  a t  t h e  

WASHINGTON SATELLITE FIELD SERVICES STATION 

Customer C o n t r o l l e d  Sw i t ch i ng  System 

DIAL CODE # 

# 
00 
0 1 
02  
03  
04 
05 
06  
0 7 
08  
0 9  
10 
11 
12 
13 
14 
15 
16 
17 
18  
19 
2 0 
2  1 
2 2 
23 
24 

PRIMARY DATA 

S e r v i c e  Request 
Disconnect  A1 1 
DA1, DB5-IR 
DA2, DB5-IR 
KA5, KB6-IR 
KB8, KB8-IR 
DB5, DB5- I R  
DF-1 F l o a t e r  
DF-2 F l o a t e r  
AVHRR (VIS- IR)  
G u l f  F l o a t e r  
UC1, UC1-IR 
F u l l  D i s c  Eas t  IR 
F u l l  D i s c  West I R  
KA3, KB4-IR 
KB7, KB7-IR 
KA4, KB8-IR 
SB6, SB6-IR, UC2-IR, UC2 
SA1, SB6-IR 
SA2 
UC2, UC2-IR 
AB1, AC1, A A 1  
MF-2 F l o a t e r  . 
KF-1 F l o a t e r  
SF-2 F l o a t e r  
METEOSAT 



Imagery Avai 1 a b l e  a t  t h e  

SAN FRANCISCO SATELLITE FIELD SERVICES STATION 

Customer Cont ro l  l e d  Sw i t ch ing  System 

DIAL CODE # PRIMARY DATA 

Di sconnect A1 1 
*KA-5, KB-6IR/SA-2, 

SB-6IR, UC-2IR 
KA-5, KB-61R 
SA-2, SB-6IR, UC-2IR 

*KA-4, KB-8IR/SA-1, 
SB-61R 

KA-4, KB-81R 
SA-1, SB-61R 

*KB-8, KB-8IR/SB-6, 
SB-61R 

KB-8, KB-81R 
SB-6, SB-61R 
KA-3, KB-41R 
UC-2, UC-2IR 

*UC-1/SF-1 F l o a t e r  
UC - 1 
SF-1 F l o a t e r  
Reserved/SF-2 F l o a t e r  
Reserved 
SF-2 F l o a t e r  
Spa r e  
West F u l l  D i sc  I R  
Spare 
Spa r e  
SF0 AVHRR VIS 
SF0 AVHRR I R  

* Mu1 t i p l e x e d  Codes - East and West sec to r  a v a i l a b l e  i n  every  30- - 
min. p e r i o d  on these d i a l  codes. EAST o n l y  o r  WEST o n l y  sec to r s  
a r e  ava i  1 a b l  e on subsequent codes. 



Imagery Ava i lab le  a t  t h e  

KANSAS CITY SATELLITE FIELD SERVICES STATION 

Customer Control  1 ed Switching System 

DIAL CODE # PRIMARY DATA 

Disconnect  A1 1 
*KA-5, KB-6IR/SA-2, 

SB-6IR, UC-2IR 
KA-5, KB-61R 
SA-2, SB-6IR, UC-2IR 

*KA-4, KB-8IR/SA-1, 
SB-61R 

KA-4, KB-81R 
SA-1, SB-61R 

*KB-8, KB-8IR/SB-6, 
SB-6IR, UC-2 

*KA-3, KB-4IR/UC-2, 
UC-2IR 

KB-8, KB-81R 
SB-6, SB-61R 
KA-3, KB--41R 
UC-2, UC-2IR 
Spa r e  
Spare  
Spa re 

*KF-2 Fl oater/KB-7, KB-71R 
KF-2 F l o a t e r .  
KB-7, KB-71R 

*KF-1 Fl oater/RISOP S e c t o r  
S p a r e  
KF-1 F l o a t e r  
RISOP S e c t o r  
F u l l  Disc East  IR 
F u l l  Disc West IR 

* Mul t ip lexed  Codes - (Same a s  SFO) 



Imagery A v a i l a b l e  a t  t h e  

MIAMI SATELLITE FIELD SERVICES STATION 

DIAL CODE # PRIMARY DATA 

D i  sconnect A1 1 
*MF-1 F l  oater/SF-1 F l o a t e r  

MF-1 F l o a t e r  
SF-1 F l o a t e r  

*MF-2 F l  oater/UC-2 
MF-2 F l o a t e r  
UC- 2 

*DB-5/Phase 2 
Spa r e  
DB-5 
Phase 2 
Spa r e  
Spa r e  
F u l l  D i sc  Eas t  I R  

* M u l t i p l e x e d  Codes - (Same as SFO) 



Imagery A v a i l a b l e  a t  t h e  

ANCHORAGE SATELLITE FIELD SERVICES STATION 

PRIMARY DATA 

*AA-1, AB-1, AC- l /Fu l l  D i sc  West I R  
AVHRR-Vi s i  b l  e 
AVHRR-IR 
GMS 

The Anchorage SFSS p rov ides  GOES imagery on a scheduled basis.  
T h i s  schedule can be a l t e r e d  by t h e  SFSS i n  c o o r d i n a t i o n  w i t h  t h e  
Alaskan NWS Region. 

* M u l t i p l e x e d  da ta  - One s e c t o r  - and F u l l  D i s c  West I R  a re  
a v a i l a b l e  i n  every 30-min. per iod .  



Imagery A v a i l a b l e  a t  t h e  

HONOLULU SATELLITE FIELD SERVICES STATION 

PRIMARY DATA 

HF-1 
HF-2/Fu11 D isc  West I R  
GMS 

I n  genera l ,  sec to r s  a v a i l a b l e  from Honolu lu  SFSS i n c l u d e  a 
m i x  o f  1, 2, and 4 km V i s i b l e  and I R  sec to rs  w i t h  app rop r i a te  I R  
enhancement curves cove r i ng  Hawai i ,  and t h e  Cent ra l  and Southern 
P a c i f i c  areas. 

* M u l t i p l e x e d  da ta  - HF-2 and F u l l  D i sc  West I R  a r e  a v a i l a b l e  i n  - 
every  30-min. per iod.  



Imagery A v a i l a b l e  a t  t h e  

NEW ORLEANS SATELLITE FIELD SERVICES STATION 

PRIMARY DATA 

GF- l /Fu l l  D i s c  East  I R  
One Sec to r  ( touch tone  s e l e c t i o n )  from 

DCA SFSS 

The New Orleans SFSS p rov ides  GOES imagery on a  scheduled 
bas is .  T h i s  schedule can be a l t e r e d  by t h e  SFSS i n  coo rd ina t i on  
w i t h  t h e  NWS. 

* Mu l t i p l exed  da ta  - GF-1 - and F u l l  D i sc  East  I R  a re  a v a i l a b l e  
i n  every 30-min. pe r i ods .  



Sector  Schedules 

The a t tached schedules r e f l e c t  GOES sec to rs  and o t h e r  
s a t e l l i t e  da ta  a v a i l a b l e  a t  t h e  Washington SFSS. These have been 
l i s t e d  f o r  June and f o r  January. T h i s  bas ic  schedule may change 
f rom t i m e  t o  t ime  t o  accommodate new products  o r  changing demands. 



The f o l l o w i n g  t a b l e  shows sec to r  schedules f o r  t h e  Kansas 
City and San Franc isco  SFSS. Note t h a t  t h e  Washington SFSS D i a l  

-. Code Schedule i s  t h e  bas i s  f o r  t h i s  r e fe renc ing  because a l l  GOES 
p roduc t s  (excep t  f o r  some F l o a t e r s )  produced a t  t h e  Centra l  
F a c i l i t y  i n  Camp Spr ings a re  conta ined i n  t h e  Washington SFSS 
schedule. Products  t h a t  a re  -spe l led  ou t  i n  t h e  re fe rence  columns 
a r e  n o t  a v a i l a b l e  a t  t h e  Washington SFSS (and t h e r e f o r e  have no 
DCA schedule re fe rence) .  The NEW, M I A ,  HNL, and ANC SFSSs have 
p roduc t  schedules t h a t  a re  l i m i t e d  and vary w i t h  user  demands. 
Fo r  exac t  t i m e  and product  schedules, con tac t  these SFSSs. 

D i a l  Code f o r  
MKC o r  SF0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
2 3 
24 

Re fe r  t o  t h e  
DCA Schedule # 
f o r  MKC 

*3, 18 
3 
18 

*15, 17 
15 
17 

*4, 16 
*13, 19 

4 
16 
13 
19 
Spa r e  
Spare 
Spa r e  

*KF-2 F l o a t e r ,  14 
KF-2 F l o a t e r  
14 

*22 RISOP Sector 
Not Used 
2 2 
R I S O P  Sector 
11 
12 

Re fe r  t o  t h e  
DCA Schedule # 
f o r  SF0 

*3, 18 
3 
18 

*15, 17 
15 
17 

*4, 16 
*13, 19 

4 
16 
13 
19 

* l o ,  SF-1 F l o a t e r  
10 
SF-1 F l o a t e r  
2 3 
Spa r e  
23 
Spa r e  
12 
Spa r e  
Spa r e  
SF0 AVHRR .YIS 
SF0 AVHRR I R  

* Note D i a l  Code e n t r i e s  showing two d i f f e r e n t  schedules (East  
and West p a i r s )  a r e  mu1 t i p l e x e d  l i n e s  

Examples 

1. MKC D i a l  Code #5 has t h e  same schedule as DCA D i a l  Code #15 
2. SF0 D i a l  Code #10 has t h e  same schedule as DCA D i a l  Code #16 
3. MKC D i a l  Code # 1  has bo th  an EAST Schedule and a WEST 

Schedule. These a r e  t h e  same as DCA D i a l  Codes 3 and 18. 
4. MKC d i a l  code #17 has t h e  KF-2 F l o a t e r  (which i s  no t  

a v a i l a b l e  a t  t h e  DCA SFSS). 



WASHINGTON SFSS 
Summer (June ) 

DIAL CODE SCHEDULE 

0915 
0930 
0945 
1000 
1015 
1030 
1045 
1100 
1115 
1130 
1145 

19 

20 

21 

22 

23 

24 

3B5-JG 

3B5-MB 

3B5-JG 

3B5-MB 

3B5-JG 

3A1 

DB5-MB 

DB5-ZA 

DB5-MB 

DB5-ZA 

DA2 

DA2 

KB6-MB 

KB6-MB 

KB6-MB 

KB6-MB 

KB6-MB 

KB6-MB 

KB8-MB 

KB8-MB 

KB8-MB 

KB8-MB 

KB8-MB 

KB8-MB 

2115 
2130 
2145 
2200 
2215 
2230 
2245 
2300 
2315 
2330 
2345 

43 

44 

45 

46 

47 

48 

DA1 

DA1 

DA1 

DA1 

DA1 

DA1 

DA2 

DA2 

DA2 

DA2 

DA2 

DA2 

KA5 f i ~  8 -ME 

KA5 B8 

KA5 B8-ME 

KA5 B 8 
1 

KA5 ~ < B ~ - M E  

KA5 B8 



WASHINGTON SFSS 

Summer (June) 
DIAL CODE SCHEDULE 

Z TIME 

0000 
0015 
0030 
0045 
0100 
0115 
0130 

DATA 
PERIOD 

1 

0145 
0200 
0215 
0230 
0245 
0300 

2 

3 

0315 
0330 
0345 
0400 
0415 
0430 

DC-05 

DB5-MB 

4 

5 

6 

0445 
0500 
0515 
0530 

DBS-MB 

DBS-MB 

7 

8 

9 

0615 
C630 
0645 
0700 
0715 
0730 
0745 
0800 
0815 
0830 

DB5-MB 

DB5-MB 

DB5-MB 

10 

11 

0845 
0900 
0915 
0930 
0945 
1000 
1015 
1030 
1045 
1100 
1115 
1130 
1145 

DF-1 

DF-1 

DB5-MB 

DB5-MB 

DB5-MB 

13 

14 

15 

16 

17 

DC-08 

AVHRR 

DC-06 
DC A 
FLOATER~~~TEF. 
l(DF-1) 

Z TIXE 

1200 
1215 
1230 

DF-1 

DF-1 

DF-1 

DB5-MB 

DB5-MB 

18 

19 

20 

21 

22 

23 

24 

DC-07 

2 (DF-2) 

DF-2 

DF-2 

DF-1 

DF-1 

DF-1 

DB5-MB 

DB5-MB 

DB5-FIB 

DB5-MB 

DB5-MB 

DATA 
PERIOD 

25 

DF-2 

DF-2 

DF-2 

DF-1 

DF-1 

DB5-MB 

DB5-MB 

DB5-MB 

DB5-MB 

DB5-MB 

DB5-MB 

DB 5 

AVHRR 

AVHRR 

DF-2 

DF-2 

DF-2 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DC-05 

DB5-MB 

AVHRR 

AVHRR 

AVHRR 

DF-2 

DF-2 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

1245 
1300 
1315 
1330 

AVHRR 

AVHRR 

AVHRR 

DF-2 

DF-2 

DF-2 

DF-2 

DP-2 

I 

DC-06 
DC A 

J (DF-1) 

1345 
1400 
1415 
1430 
1445 
1500 

AVHRR 

AVHRR 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

26 

2 7 

1515 
1530 
1545 
1600 
1615 
1630 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

DC-07 
DCA 

FLOATERFLOATEE: 
2 

2 8 

2 9 

3 0 

1645 
1700 
1715 
1730 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

DC-08 

(DF-2)AVHR.R 

DB5 

DB-5MB 

31 

3 2 

3 3 

1815 
1630 
1845 
1900 
1915 
1930 
1945 
2000 
2015 
2030 

DB5 

DB5-MB 

DB5 

3 4 

3 5 

2045 
2100 
2115 
2130 
2145 
2200 
2215 
2230 
2245 
2300 
2315 
2330 
2345 

DF-1 

DF-1 

DB5-MB 

DB5 

DB5-MB 

3 7 

3 8 

3 9 

4 0 

4 1 

DF-1 

DF-1 

DF-1 

DB 5 

D35-MB 

4 2 

4 3 

4 4 

4 5 

46 

4 7 

4 8 

DF-2 

DF-2 

DF-1 

DF-1 

DP-1 

DB5-MB 

DB5 

3B5-MB 

DB 5 

PB5-MB 

AVHRR 

AVHRR 

DF-2 

DF-2 

DF-2 

DF-1 

DF-1 

DB 5 

DB5-MB 

DB 5 

DB5-I?B 

DB 5 

DB5--MB 

DB 5 

AVHRR 

AVHRR 

AVHRR 

DF-2 

DF-2 

DF-2 

DF-1 

DF-1 

AVHRR 

AVHRR 

AVHRR 

DF-2 

DF-2 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

AVHRR 

AVHRR 

DF-2 

DF-2 

AVHRR 

AVHRR 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

AVHRR 

AVHRR 

AVHP2 

DF-1 

DFyl 

DF-1 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

DF-2 

DF-2 

DF-2 



WASHINGTON S F S S  

DIAL CODE SCHEDULE S u m m e r  ( J u n e )  

Z TIME PERIOD DC- 0 9  DC- 1 0  DC- 1 1  

0 0 1 5  
I S K  I E  

FLOATER UC1-ZA AST 
GULF F D I R  

0 0 4 5  2 FLOATER U C ~ - M B  EAST 
0 1 0 0  GULF F D I R  
0 1 1 5  3 FLOATER uc1-ZA EAST 
0 1 3 0  GULF F D I R  
0 1 4 5  1 4 /FLOATER/ U ~ I - M B  I EAST 
0 2 0 0  1  GULF 1 1 F D I R  
0 2 1 5  5 FLOATER u c 1 - z ~  EAST 
0 2 3 0  GULF F D I R  
0 2 4 5  FLOATER UCI-MB EAST 
0 3 0 0  GULF F D I R  
0 3 1 5  7 FLOATER uc1-ZA EAST 
0 3 3 0  GULF F D I R  
0 3 4 5  8 FLOATER UCl-MB EAST 
0 4 0 0  GULF F D I R  
0 4 1 5  1 PLOATER I u c 1 - z ~  1 EAST 
0 4 3 0  1 (GULF 1 ( F D I R  

0 5 1 5  
0 5 3 0  F D I R  
0 5 4 5  
0 6 0 0  ULF F D I R  

F D I R  

0 7 3 0  F D I R  
0 7 4 5  
0 8 0 0  ULF F D I R  

0 8 4 5  l8 FLOATER uc1-1-m EAST 
- 0 9 0 0  ULF F D I R  
0 9 1 5  l9 LOATER uc1-ZA EAST 
0 9 3 0  ZULF F D I R  
0 9 4 5  2 0  FLOATER UCL-MB EAST 
1 0 0 0  XJLF F D I R  
1 0 1 5  21 FLOATER UCl-ZA EAST 
1 0 3 0  _ _  GULF r 'DIR 
1 0 4 5  1 2 2  FLOATER I U C ~ - M B   EAST 
1 1 0 0  I GULF I F D I R  
1 1 1 5  23 PLOATER UCL-ZA EAST 

1 1 3 0  ULF YDIR 
1 1 4 5  24  LOATER UC1-MB EAST 

WEST 1 5 4 5  3 2  FLOATER U C ~  EAST WEST 
F D I R  1 6 0 0  ULF F D I R  F D I R  
WEST 1 6 1 5  3 3  LOATER UC1-ZA EAST WEST 
F D I R  1 6 3 0  GULF F D I R  F D I R  
WEST 1 6 4 5  3 4  ~ L O A T E R  U C ~  EAST WEST 
F D I R  1 7 0 0  ULF F D I R  F D I R  
WEST 1 7 1 5  3 5  LOATER UC1-ZA EAST WEST 
F D I R  1 7 3 0  FULF F D I R  F D I R  
F7E S T 1 7 4 5  3 6  FLOATER U C ~  EAST WEST 
F D I R  1 8 0 0  EULF F D I R  F D I R  
WEST 1 8 1 5  3 7  FLOATER UC1-ZA EAST WEST 
F D I R  1 8 3 0  XJLF F D I R  F D I R  
WEST 1 8 4 5  3 8  FLOATER UC1 EAST WEST 
F D I R  1 9 0 0  GULF I F D I R  F D I R  

F D I R  2 0 3 0  ULF 
WEST 2 0 4 5  4 2  FLOATER U C ~  EAST 'WEST 
F D I R  2 1 0 0  ULF F D I R  F D I R  
WEST 2 1 1 5  4 3  LOATER UC1-ZA EAST WEST 
F D I R  2 1 3 0  GULF F D I R  F D I R  



WASHINGTON SFSS 

D I A L  CODE SCHEDULE Summer (June) 

Z TIME PERIOD DC-13 + DATA 
DC-14 DC- 1 5  DC-16 Z TIME PERIOD DC-13 DC--14 DC-15 DC-16 

1 2 0 0  

-- - - 

KB7-MB KB8-JFUCZ-ZA 1 7 4 5  3 6  KA3 KB7 KA4 'JC 2 -ZA 
1 8 0 0  

KB7-MB GMS UC2-ZA 1 8 1 5  3 7  KA3 KB7-MB KA4 1TCSZA 
I 1 8 3 0  



WASHINGTON S F S S  

DIAL CODE SCHEDULE Summer  ( J u n e  ) 

0 8 1 5  
0 8 3 0 
0 8 4 5  
0 9 0 0  
0 9 1 5  
0 9 3 0  
0 9 4 5  
1 0 0 0  
1 0 1 5  
1 0  3 0 
1 0 4 5  
1 1 0 0  
1 1 1 5  
1 1 3 0  
1 1 4 5  

1 7  

1 8  

1 9  

2 0  

2 1  

2 2  

2 3  

2 4  

SA1-MB 

SA1-MB 

SA1-MB 

SA1-MB 

SA1-MB 

SA1-MB 

SA1-MB 

SA2-MBUC2-EC 

SA2-MBUC2-EC 

SA2-MBUC2-ZA 

SA2-MBUC2-EC 

SA2-MB 

SA2-MBUC2-EC 

SA2-MBUC2-ZAAB-ZB 

SA1-MB I S A ~ - M B I ~ C ~ - Z A  I A C - Z B  1 2 3 4 5  1 4 8  

UC2-ZA 

AB-CE 

AB-CE 

SA1-MB 

1 
AC-ZB 

AB-CE 

AB-ZB 

AB-CE 

2 1 3 0  

2 0 1 5  
2 0 3 0 
2 0 4 5  
2 1 0 0  
2 1 1 5  

SA2-MB 

2 1 4 5  
2 2 0 0  
2 2 1 5  
2 2 3 0  
2 2 4 5  
2 3 0 0  
2 3 1 5  
2 3 3 0 

UC2-ZAAC-ZB 

4 1  

4 2  

4 3  

4 4  

4 5  

4 6  

4 7  

S A 1  

SA1-MB 

S A l  

SA1-MB 

S A l  

SA1-MB 

S A 1  

SA2 

SA2-MB 

SA2 

SA2-MB 

SA2 

SA2-MB 

SA2 

UC 2 

UC2-2A.M 

UC 2 

4B-CE 

.9B-CE 

UC2-ZA.4C-ZB 

UC 2 AB-ZB 

UC2-ZA.4B-CE 

UC 2 4A 



WASHINGTON SFSS 

Summer (June) 

Z TIME 

0000 
0015 
0030 
0045 
0100 
0115 
0130 
0145 
0200 
0215 
0230 
0245 
0300 
0315 
0330 
0345 
0400 
0415 
0430 
0445 
0500 
0515 
0530 
0545 
0600 
0615 
0630 
0645 
0700 
0715 
0730 
0745 
0800 
0815 
0830 
0845 -- 
0 9 0 0 
0915 
0 9 3 0 
0945 
1000 
1015 
1030 
1045 
1100 
1115 
1130 
114 5 

FLOATER 

DIAL CODE SCHEDULE 

I 1 

MF- 2 

MF-2 

MF-2 

MF-2 

MF- 2 

MF- 2 

MF-2 

MF-2 

MF-2 

MF- 2 

MF-2 

MF- 2 

MF- 2 

MF- 2 

MF- 2 

MF- 2 

MF- 2 

MF-2 

MF- 2 

MF- 2 

MF- 2 



DATA 
2 TIME PERIOD DC-01 

0 0 0 0 
0 0 15 1 DB5-EC 
0030 
0045 2 DB5-MB 
0100 

WBSIil;hU;TON SFSS 

DIAL CODE SCHEDULE 

DATA 
DC-02 DC- 03 DC- 04 Z TIME PERIOD DC- 01 

1200 
DB5-CC KB6-CC KB8-MB 1215 25 DB5-EC 

1230 

WINTER (January) 



WASHINGTON S F S S  

Z TIME 

0 0 0 0  
0 0 1 5  
0 0 3 0  
0 0 4 5  
0 1 0 0  
0 1 1 5  
0 1 3 0  
0 1 4 5  
0 2 0 0  
0 2 1 5  
0 2 3 0  
0 2 4 5  
0 3 0 0  
0 3 1 5  
0 3 3 0  
0 3 4 5  
0 4 0 0  
0 4 1 5  
0 4  3 0 
0 4 4 5  
0 5 0 0  
0 5 1 5  
0 5 3 0  
0 5 4 5  
0 6 0 0  
0 6 1 5  
0 6 3 0  
0 6 4 5  
0 7 0 0  
0 7 1 5  
0 7 3 0  
0 7 4 5  
0 8 0 0  
0 8 1 5  
0 8 3 0  
0 8 4 5  
0 9 0 0  
0 9 1 5  
0 9 3 0  
0 9 4 5  
1 0 0 0  
1 0 1 5  
1 0 3 0  
1 0 4 5  
1 1 0 0  
1115 
1 1 3 0  
1 1 4 5  

DATA 
PERIOD 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

1 2  

13  

1 4  

15  

1 6  

1 7  

18  

1 9  

2 0  

2 1  -- 
2 2  

2 3  

2 4  

DC-05 

DB5-CC 

DB5-CC 

DB5-CC 

DB5-CC 

DB5-CC 

DB5-CC 

DB5-CC 

DB5-CC 

DB5-CC 

DB5-CC 

DB5-CC 

D B S - C C D F - ~  

DB5-CC 

DB5-CC 

DB5-CC 

D B S - C C D F - ~  

DB5-CC 

D B ~ - C C D F - ~  

DB5-CC 

DB5-CC 

DB5-CC 

D B ~ - C C D F - ~  

DBS-CC 

DB5-CC 

DIAL CODE 

DC-08 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

A V H m  

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHBR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

DC-06 
DCA 
FL0.4TERFLOATF 
1 (DF - 1 1  

DC-07 
DCA 

9 (DF 

SCHEDULE 

Z TIME 

1 2 0 0  
1 2 1 5  
1 2 3 0  
1 2 4 5  
1 3 0 0  
1315 
1 3 3 0  
1 3 4 5  
1 4 0 0  
1 4 1 5  
1 4 3 0  
1 4 4 5  
1 5 0 0  
1515 
1 5 3 0  
1 5 4 5  
1 6 0 0  
1 6 1 5  
1 6 3 0  
1 6 4 5  
1 7 0 0  
1 7 1 5  
1 7 3 0  
1 7 4 5  
1 8 0 0  
1 8 1 5  
1 8 3 0  
1 8 4 5  
1 9 0 0  
1 9 1 5  
1 9 3 0  
1 9 4 5  
2 0 0 0  
2 0 1 5  
2 0 3 0  
2 0 4 5  
2 1 0 0  
2 1 1 5  
2 1 3 0  
2 1 4 5  
2 2 0 0  
2 2 1 5  
2 2 3 0  
2 2 4 5  
2 3 0 0  
2 3 1 5  
2 3 3 0  
2 3 4 5  

DF-1 - ' 

DF-1 

DF-1 

D F - ~  

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DATA 
PERIOD 

2 5  

2 6  

2 7  

2 8  

2 9  

3 0  

3 1  

3 2  

3 3  

3 4  

3 5  

3 6  

3 7  

38 

3 9  

4 0  

4 1  

4 2  

4 3  

4 4  

4 5  

4 6  

4 7  

4 8  

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DC-05 

DB5-CC 

DB5-CC 

DB5-CC 

DB5 

DB5-CC 

DB5 

DB5-CC 

DBS 

DB5-CC 

DB5 

DB5-CC 

DB5 

DB5-CC 

DB5 

DB5-CC 

DB5 

DB5-CC 

DB5 

DB5-CC 

DB5-CC 

DB5-CC 

DB5-CC 

DB5-CC 

DB5-CC 

DC-06 
L I C A X A  

(,, - ) 

FLOATER 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1  

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DF-1 

DC-07 

lnr ,\ 
FLOPTE? - 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DF-2 

DC-08 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRP. 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 

AVHRR 



WASHINGTON SFSS 

DIAL CODE SCHEDULE (January) 

I 1 I I I I I I 

LOATER 

LOATER 
GULF 

1115 LOATER 
GULF 

1145 2 4 LOATER 



WASHINGTON SFSS 

DATA 
Z TIME PERIOD DC-13 

0000 
0015 1 KB4-MB 
0030 
0045 2 KB4-ZA 
0100 
0115 3 KB4-MB 
0130 
0145 4 KB4-ZA 
0200 
0215 5 KB4-MB 
0230 

DC- 14 

KB7-ZA 

KB7-MB 

KB7-MB 

KB7 -MB 

KB7-MB 

KB 7 -MB 

KB7-MB 

KB7-MB 

DIAL CODE SCHEDULE Winter (January) 

DATA 
DC-15 1 DC- 16 1 Z TIMEI PERIOD I DC- 13 I DC-ld I DC- 15 1 DC-16 

KB8-JG SB6-EC 1415 2 9 KA3 KB7-MB KA4 SB6-EO 
1430 

KB8-JG SB6-ZA 1445 3 0 KA3 KB 7 KA4 SB6-ZP. 
i c n n  



WASHINGTON SFSS 
Winte r  (January)  

DIAL CODE SCHEDULE 



WASHINGTON SFSS 
Winter (January) 

DIAL CODE SCHEDULE 

Z TIME 

1200 
1215 
1230 
1245 
1300 
1315 
1330 
1345 
1400 
1415 
1430 
1445 
1500 
1515 
1530 
1545 
1600 
1615 
1630 
1645 
1700 
1715 
1730 
1745 
1800 
1815 
1830 
1845 
1900 
1915 
1930 
1945 
2000 
2015 
2030 
2045 
2100 
2115 
2130 
2145 
2200 
2215 
2230 
2245 
2300 
2315 
2330 
2345 

DC-24 Z TIME 
DATA 
PERIOD 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

DC-21 
DATA 
PERIOD DC-21 

Fr!3 

2 (MF-2) 

MF-2 

MF-2 

MF-2 

MF-2 

MF-2 

MF-2 

MF-2 

YF-2 

MF-2 

MF-2 

MF-2 

MF-2 

MF-2 

MF-2 

MF-2 

MF-2 

MF-2 

MF-2 

MF-2 

MF-2 

MF-2 

MF-2 

MF-2 

DC-22 
MXC 

FLOATERFLOATERFLOATER 
1 (KF-1) 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

0000 
0015 
0030 
0045 
0100 
0115 
0130 
0145 
0200 
0215 
0230 
0245 
0300 
0315 
0330 
0345 
0400 
0415 
0430 
0445 
0500 
0515 
0530 
0545 
0600 
0615 
0630 
0645 
0700 
0715 
0730 
0745 
0800 
0815 
0830 
0845 
0900 
0915 
0930 
0945 
1000 
1015 
1030 
1045 
1100 
1115 
1130 
1145 

2 (MF-2) 

MF-2 

MF-2 

MF- 2 

MF- 2 

MF-2 

MF- 2 

MF- 2 

MF- 2 

MF- 2 

MF-2 

MF- 2 

MF- 2 

MF- 2 

MF-2 

MF-2 

MF- 2 

MF- 2 

MF- 2 

MF- 2 

MF-2 

MF-2 

MF- 2 

MF-2 

DC-22 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2o 

21 

22 

23 

24 

DC-23 
Sk'U 

2 (SF-2)WEFAX 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SP-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

DC-23 DC-24 
METEO 
SAT 

- 

~%~ATER@&ATER~E~ 
1 (KF-1) 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

KF-1 

 ATE^ 
2 (SF-~JWEFAX 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

SF-2 

NE'I'bU 
SAT 




