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-$M[3+&'!+%?!/50/[3+&'!,-$M5%0!(%$M!E3'N@'%96!035??'?!8+3+4'&'3()!

f@%'!<"K!"="=c!+%?!f@%'!<IK!"="=\!X'3(5$%!.)<\!!*+,-'(!I!+%?!7!+3'!(@88-'4'%&'?!M5&/!+!%'M!&+,-'!&/+&!
%$M!,'9$4'(!*+,-'!7K!+%?!&/'!'W5(&5%0!*+,-'!7!,'9$4'(!*+,-'!;)!! *+,-'(!;!+%?!,'9$4'!*+,-'(!O!+%?!A) !

Q&+&'4'%&(!M'3'!+??'?!&$!3'E'3'%9'!&/'!0-$,+-!8+3+4'&'3!+33+6!5%?'W!$3505%!S=K=T!&$!&/'!-$M'3!-'E&!
9$3%'3!$E!&/'!035?!-+6$@&!+%?!+33+6)!!Q545-+3!%$&+&5$%(!M'3'!+??'?!&$!3'E'3'%9'!&/'!Q$@&/!8$-+3!
8+3+4'&'3!+33+6!5%?'W!$3505%!S=K=TK!+-($!&$!&/'!-$M'3!-'E&!9$3%'3!$E!&/'!035?!-+6$@&!+%?!+33+6)!!*/'!U$3&/!
8$-+3!8+3+4'&'3!+33+6!5%?'W!$3505%!S=K=T!4533$3(!&/'!Q$@&/!8$-+3!+33+6!M5&/!3'E'3'%9'!+&!@88'3!-'E&!9$3%'3!
$E!&/'!035?!-+6$@&!+%?!+33+6)!!B3+8/59!54+0'(!+%?!&'W&!/+:'!,''%!+??'?!+(!G&&+9/4'%&(!G[.K!G[2K!+%?!
G[I )!!!

#$%&3$-!8+3+4'&'3(K!&/+&!/+?!,''%!$45&&'?!5%!&/'!3'9'%&!('&!$8!@8?+&'(K!/+:'!,''%!3'&@3%'?!5%!*+,-')!7)!!
B3$@8!5?'%&5E59+&5$%!/'+?'3(!/+:'!,''%!+??'?!,+9Z!5%!&$!*+,-'(!IK!7K!+%?!;)!!C+3+4'&'3!%+4'(!E3$4!
&/'('!&+,-'(!+3'!%$M!5%9-@?'?!+(!3'E'3'%9'(!M5&/5%!'+9/!+-0$35&/4!?'(9358&5$%!('9&5$%)!!F5%+-!&'W&!
+??5&5$%(!+%?!9$44'%&(!/+:'!,''%!5%9-@?'?!$3!+??3'(('?)!!!

R'4$:+-!$E!3'?!+%?!,-@'!E$%&!9$-$3(!@('?!&$!?'(50%+&'!('&(!$E!9/+%0'?!&'W&!$3!+??'?!9$%&'%&)!!
>%9$38$3+&5$%!$E!E$%&!9$-$3!+%?!&68'[('&&5%0!&$!/50/-50/&!+%?!5%93'+('!:5(5,5-5&6!$E!E$34+-!5%8@&!G*1=A!
83$E5-'!83$?@9&!8+3+4'&'3(!+%?!$@&8@&!G*1<7hG*1<;!035??'?!83$?@9&!8+3+4'&'3()!

f@%'!<AK!"="=\!X'3(5$%!.)<\!!G??'?!a3'?b!E$%&!9$-$3!,+9Z!5%!&$!$3505%+-!(&+&'!&$!?5(93545%+&'!9/+%0'()!

f@-6!<7[<; K!"="=\!X'3(5$%!.)<!^6#.,-10̀ \!#/+%0'(!&$!*+,-'!2)!

f@-6!".K!"="=\!X'3(5$%!.)<!^6#.,-10̀ \!#/+%0'(!&$!*+,-'!2)!

G@0@(&!<"K!"="=\!X'3(5$%!.)<!^1#.,-10̀ \!9/+%0'!a+(3i$,(i035?b!&$!a0-$,+-i+(3i$,(i035?b!5%!*+,-'!I)!&$!
4+&9/!&/'!3':5('?!'%&36!5%!*+,-'!2)!

Terminology	
*/'!&'34!a>UXG1>Db!+88'+3(!&/3$@0/$@&!&/'!&'W&!$E!&/5(!?$9@4'%&!3'-+&5:'!&$!:+-@'(!'%9$@%&'3'?!5%!&/'!
5%8@&!83$9'((!?+&+!+(($95+&'?!M5&/!>#VQ+&["!G*1GQ!1':'- [.G!?+&+!$,&+5%'?!E3$4!&/'!G*1=A!(&+%?+3?!?+&+!
83$?@9&K!+%?!&/'!$@&8@&!+&4$(8/'3'!035??'?!(&+%?+3?!?+&+!83$?@9&(!G*1<7!+%?!G*1<;)!!>%!+!0'%'359!
9$%&'W&!>UXG1>D!3'83'('%&(!45((5%0!$3!'48&6!5%8@&!83$E5-'!?+&+K!+%?!45((5%0!$3!'48&6!$@&8@&!035??'?!
8+3+4'&'3!9'--()!!*/'!9-+((!$E!>UXG1>D!:+-@'(!8'3&+5%5%0!&$!45((5%0!$3!'48&6!83$E5-'!:+-@'(!$3!45((5%0!$3!
'48&6!035??'?!8+3+4'&'3!9'--!:+-@'(!+3'!5?'%&5E5'?!5%!&/'!5%8@&!JDFI!83$?@9&(!$3!$@&8@&!JDFI!83$?@9&(!
,6!&/'!U+4'!aiF5--X+-@'b)!!>%!+88-59+&5$%K!>UXG1>D!$3!iF5--X+-@'!-$9+&5$%(!9$%&+5%!%@4'359+-!:+-@'(!&/+&!
+3'!a/@0'bK!5)')K!&/'!-+30'(&!%@4,'3!S%$&!5%E5%5&6T!3'83'('%&+,-'!M5&/5%!&/'!<[,6&'K!"[,6&'K!+%?!2[,6&'!
5%&'0'3!&68'K!&/'!."[,5&!S2[,6&'T!E-$+&5%0!8$5%&!S$3!3'+-T!&68'K!$3!72[,5&!SO[,6&'T!3'+-!S$3!?$@,-'!83'95(5$%T!
&68')!!*/'!,$&&$4!-5%'!/'3'!5(!&/5(K!>UXG1>D!:+-@'(!(/$@-?!,'!50%$3'?!+%?!'W'48&'?!E3$4!+%6!?+&+!@(+0'!
$3!+-0$35&/4!83$9'((5%0!9$%(5?'3+&5$%)!
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_('?!M5&/5%!&/'!83$?@9&!?'(9358&5$%!&+,-'(K!aUhGb!0'%'3+--6!4'+%(!aU$&!G88-59+,-'b)!

C+3'%&/'('(!aSTb!+3'!@('?!M5&/!&/'!83'('%&+&5$%!$E!G*1=A!83$E5-'!8+3+4'&'3(!&$!5%?59+&'!+!?+&+!+33+6!+&!
&/'!83$E5-'!3+&'!S5)')K!"I!J]!E$3!/50/[3+&'!83$E5-'!?+&+K!$3!<!J]!E$3!-$M[3+&'!83$E5-'!?+&+T)!!*/'!%$&+&5$%!aSKTb!
$3!aSK%Tb!M$@-?!,'!@('?!&$!5%?59+&'!+!"[?54'%(5$%+-!83$E5-'!8+3+4'&'3!+33+6)!!G(!'W+48-'(K!&/'!/50/[3+&'!
S"I!J]T!83$E5-'!8+3+4'&'3!a()$25&7)*4&*.0b3M5--!,'!83'('%&'?!+(!a()$25&7)*4&*.03STbc!&/'!" [?54'(%5$%+-!
83$E5-'!8+3+4'&'3!a)*+,-&*..- b!M5--!,'!83'('%&'?!+(!'5&/'3!a)*+,-&*..-3SK%Tb!$3!a)*+,-&*..-3SKTb)!

F$3!&/'!$@&8@&!83$?@9&(!G*1<7hG*1<;K!"[?54'%(5$%+-!+&4$(8/'3'!035??'?!8+3+4'&'3(!M5--!0'%'3+--6!,'!
3'83'('%&'?!M5&/!&/'!5%?59'(!S5KeT!$3!SKT)!!Q5%0-'[?54'%(5$%+-!-5%'+3!8+3+4'&'3!+33+6(!M5&/!0'%'3+--6!,'!
3'83'('%&'?!M5&/!5%?59'(!S5T!+%?!SeTK!$3!(548-6!ST)!!G(!'W+48-'(K!a0-$,+-i9-$@?iE3+9b!M5--!+88'+3!+(!
a0-$,+-i9-$@?iE3+9!S5KeTbK!a0-$,+-i+'3$($-iE3+9b!4+6!,'!3'83'('%&'?!+(!a0-$,+-i+'3$($-iE3+9!SKTbK!
a0-$,+-i035?i-$%b!M5--!+88'+3!+(!a0-$,+-i035?i-$%!S5TbK!+%?!a(8$-+3i035?i-+&b!M5--!+88'+3!+(!
a(8$-+3i035?i-+&!SeTb!$3!a(8$-+3i035?i-+&!STb)!!!

Typographical	Conventions	
>&+-59(!+3'!@('?!&$!(8'95E59+--6!?'%$&'!8+3+4'&'3(!5?'%&5E5'?!E3$4!&/'!5%8@&!G*1=A!9+-5,3+&'?!,+9Z(9+&&'3!
83$E5-'!+%?!+&4$(8/'359!-+6'3!9/+3+9&'35(&59(!?+&+!83$?@9&(!$3!&$!,'!9$%&+5%'?!M5&/5%!&/'!$@&8@&!M''Z-6!
G*1<7!$3!4$%&/-6!G*1<;!+&4$(8/'3'!035??'?!?+&+!83$?@9&()!!F$3!'W+48-'\!&/'!"$)*-&,),8*.1$#!
8+3+4'&'3!5(!$,&+5%'?!E3$4!&/'!G*1=A!83$?@9&K!+%?!&/'!5*.*&.+9,&7)*4!5(!M35&&'%!$@&!&$!&/'!G*1<7!+%?!
G*1<;!?+&+!83$?@9&()!!U$&'!&/+&!0'%'359!+&4$(8/'3'!035??'?!8+3+4'&'3!3'E'3'%9'(!(@9/!+(!a0-$,+-!9-$@?!
E3+9&5$%b!+3'!%$&!5&+-595]'?)!!

G88-59+&5$%!$E!E$%&!9$-$3!+%?!&68'[('&&5%0!&$!/50/-50/&!+%?!5%93'+('!:5(5,5-5&6!S9$%&3+(&T!$E!E$34+-!5%8@&!
G*1=A!83$E5-'!83$?@9&!8+3+4'&'3(!+%?!0'%'3+&'?!$@&8@&!G*1<7hG*1<;!035??'?!83$?@9&!8+3+4'&'3()!

product parameter  
name forms color 

type  
set use product dimension 

source/destination  
description 

cloud_flag_atm 
cloud_flag_atm () 

blue 
0000FF 

italics input ATL09 single-
dimension 
profile 
array 

Level-3A calibrated 
backscatter profile and 
atmospheric layer 
characteristics 

layer_attr 
layer_attr (,) 
layer_attr (,n) 

blue 
0000FF 

italics input ATL09 two-
dimension 
profile 
array 

Level-3A calibrated 
backscatter profile and 
atmospheric layer 
characteristics 

data_type_flag dark 
green 
006600 

italics input/ 
output 

control 
ATL16/ 
ATL17 

single 
location 
variable 

Level-3B atmosphere 
gridded products 

global_cloud_frac 
global_cloud_frac (,) 
0-$,+-i9-$@?iE3+9!S5KeT 

dark 
green 
006600 

none output ATL16/ 
ATL17 

two-
dimension 
grid array 

Level-3B atmosphere 
gridded products 
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product parameter  
name forms color 

type  
set use product dimension 

source/destination  
description 

global_grid_lon 
global_grid_lon () 
0-$,+-igrid_lon!S5T 

dark 
green 
006600 

none output ATL16/ 
ATL17 

single-
dimension 
grid array 

Level-3B atmosphere 
gridded products 

>&!5(!%$&'?!&/+&!&/'!@(+0'!$E!E$%&!9$-$3!+%?!&68'[('&&5%0!5(!%$&!+88-5'?!&$!&/'!0'%'359!+&4$(8/'3'!83$E5-'!
8+3+4'&'3(!5%!&'W&!(@9/!+(!a($-+3!'-':+&5$%bK!a(@3E+9'!(50%+-bK!$3!a,-$M5%0!(%$M!/'50/&bK!0'%'359!
+&4$(8/'3'!035??'?!8+3+4'&'3(!83'('%&+&5$%!(@9/!+(!aB-$,+-!#-$@?!F3+9&5$%b!$3!a%$3&/!8$-+3!03$@%?!
?'&'9&5$%!E3'N@'%96bK!$3!E$3!&/'!5%E$34+-!0'%'359!&'34(!+88'+35%0!5%!&/'!8('@?$9$?'!'W/5,5&(!(@9/!+(!
a-$M[3+&'!,-$M5%0!(%$M!?'&'9&5$%!035?b!$3!a/50/[3+&'!,-$M5%0!(%$M!E3'N@'%96!8$-+3!035?b)!
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1.0	Introduction	
*/'! +&4$(8/'3'!035??'?!83$?@9&(!9$%(5(&!$E!&/'! 1':'- [.P!S1.PT!83$?@9&(!G*1<7!+%?!G*1<;)!!G*1<7!M5--!
,'!+!M''Z-6!83$?@9&!+%?!G*1<;!M5--!,'!0'%'3+&'?!4$%&/-6)!!*/'!(+4'!+&4$(8/'359!5%E$34+&5$%!M5--!,'!
$%!,$&/!83$?@9&()!!*/'!9$%&'%&!$E!,$&/!83$?@9&(!M5--!5%9-@?'\!!0-$,+-!9-$@?!E3+9&5$%K!0-$,+-!+'3$($-!
E3+9&5$%K!&$&+-!9$-@4%!$8&59+-!?'8&/!$:'3!M+&'3K!8$-+3!9-$@?!E3+9&5$%K!,-$M5%0!(%$M!E3'N@'%96K!+88+3'%&!
(@3E+9'!3'E-'9&5:5&6K!+%?!03$@%?!?'&'9&5$%!E3'N@'%96)!!*/'!8$-+3!9-$@?!E3+9&5$%!M5--!,'!,3$Z'%!5%&$!(5W!S7T!
('8+3+&'!035?(!3'83'('%&5%0!/50/K!-$MK!45??-'K!&3+%(45((5:'K!$8+N@'!+%?!&$&+-!9-$@?!E3+9&5$%!E$3!'+9/!
/'45(8/'3') !

*/'!JDF! 83$?@9&!E5-'(!M5--!9$%&+5%!&/'!035??'?!E5'-?(!$E!&/'!+,$:'!8+3+4'&'3(! +(!"[?54'%(5$%+-!+33+6(!
+%?!+-($!54+0'(!$E!&/'('!E5'-?(!8-$&&'?!$%!+!4+8!$E!&/'!3'(8'9&5:'!3'05$%)!!G*1<7!M''Z-6!8 3$?@9&(!M5--!,'!
0'%'3+&'?!$%!+!.W.[?'03'' !0-$,+-!035?!+%?!. W<[?'03'' !8$-+3!035?(K!+%?!G*1<;!4$%&/-6!83$?@9&(!$%!+!<W<!
?'03'' !0-$,+-!035?!+%?!<)IW=)I [?'03'' !8$-+3!035?()!!*+,-'!<!-5(&(!&/'!:+35$@(!+&4$(8/'359!8+3+4'&'3(!
9$%&+5%'?!5%!&/'!1.P!83$?@9&(K!&/'!&68'!$E!035?!@('?!+%?!&/'!E3'N@'%96!E$3!'+9/)!!*+,-'!"!83$:5?'(!
(@44+36!?'&+5-(!$E!&/'!035?!9'--!-$%05&@?'!+%?!-+&5&@?'!(5]'(!+%?!&/'!+33+6!?54'%(5$%(!+(($95+&'?!M5&/!
&/'!M''Z-6!+%?!4$%&/-6!0-$,+-!+%?!8$-+3!+&4$(8/'3'!035??'?!8+3+4'&'3()!!*+,-'!.!+88-5'(!&/' !035?!9'--!
-$%05&@?'!+%?!-+&5&@?'!(5]'(!&$!M''Z-6!+%?!4$%&/-6!0-$,+-!+%?!8$-+3!-5%'+3!S(5%0-'[?54'%(5$%'?T!
-$%05&@?'!+%?!-+&5&@?'!+33+6()!

*+,-'! <)!!1':'- [.P!G&4$(8/'3'!B35??'?!C+3+4'&'3(!+%?!B35?!*68'!+%?!F3'N@'%96!

G&4$(8/'359!C+3+4'&'3! *68'!$E!B35?!
F3'N@'%96!

G*1<7! G*1<;!
B-$,+-!#-$@?!F3+9&5$%! B-$,+-! M''Z-6 ! 4$%&/-6!
B-$,+-!G'3$($-!F3+9&5$%! B-$,+-! M''Z-6 ! 4$%&/-6!
*$&+-!#$-@4%!H8&59+-!D'8&/! B-$,+-! M''Z-6 ! 4$%&/-6!
C$-+3!#-$@?!F3+9&5$%! C$-+3! M''Z-6 ! 4$%&/-6!
P-$M5%0!Q%$M!F3'N@'%96! C$-+3! M''Z-6 ! 4$%&/-6!
G88+3'%&!Q@3E+9'!R'E-'9&5:5&6! B-$,+-!+%?!C$-+3! M''Z-6 ! 4$%&/-6!
B3$@%?!D'&'9&5$%!F3'N@'%96! B-$,+-!+%?!C$-+3! M''Z-6 ! 4$%&/-6!

!
*+,-'! " )!!1':'- [.P!G&4$(8/'3'!B35??'?!C3$?@9&(!C+3+4'&'3(!B35?!Q5]'(!+%?!D54'%(5$%(!

G*L !
C3$?@9&!

#$:'3+0' !
C'35$?!

B35?!!
*68' !

B35?!Q5]'!S?'03''(T! B35?!D54'%(5$%!
S5KeT!g!S-$%K-+&T!1$%05&@?'! 1+&5&@?'! #$4,5%'?!

G*1<7! M''Z-6 ! B-$,+-! .)=! .)=! .)=W.)=!!$-!!.W.! S<"=K7=T!
G*1<7! M''Z-6 ! C$-+3! .)=! <)=! .)=W<)=!!$-!!.W<! S<"=K.=T!
G*1<;! 4$%&/-6! B-$,+-! <)=! <)=! <)=W<)=!!$-!!<W<! S.7=K<O=T!
G*1<;! 4$%&/-6! C$-+3! <)I! =)I! <)IW=)I! S"2=K7=T!

!
3 !
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*+,-'! . )!!1':'- [.P!G&4$(8/'3'!B35??'?!C3$?@9&(!15%'+3!C+3+4'&'3(!G33+6!Q5]'(!+%?!D54'%(5$%(!

G*L !
C3$?@9&!

#$:'3+0' !
C'35$?!

B35?!!
*68' !

G33+6!Q5]'!S?'03''(T! 1$%05&@?'!D54'%(5$%!!
S5T!g!S-$%T!

1+&5&@?'!D54'%(5$%!!
SeT!g!S-+&T!!1$%05&@?'! 1+&5&@?'!

G*1<7! M''Z-6 ! B-$,+-! .)=! .)=! S<"=T! S7=T!
G*1<7! M''Z-6 ! C$-+3! .)=! <)=! S<"=T! S.=T!
G*1<;! 4$%&/-6! B-$,+-! <)=! <)=! S.7=T! S<O=T!
G*1<;! 4$%&/-6! C$-+3! <)I! =)I! S"2=T! S7=T!

G!9$%&3$-!8+3+4'&'3!M5--!,'!5%(&+--'?!+(!+!?'E+@-&!M5&/5%!&/'!9$?'K!M5&/!+%!$:'335?'!3'+?!5%!E3$4!&/'!
'W'9@&5$%!9$%&3$-!E5-'!&/+&!M5--!'(&+,-5(/!M/'&/'3!,$&/!%50/&!+%?!?+6!?+&+!+3'!5%9-@?'?!5%!&/'!0'%'3+&5$%!
$E!&/'!83$?@9&!$3!$%-6!%50/&!?+&+)!!*/'!%50/&!$%-6!?+&+!5(!?'&'345%'?!E3$4!&/'!G*1=A!8+3+4'&'3!
"$)*-&,),8*.1$#3+88-5'?!+(!E5-&'3)!!>E!5&!5(!-'((!&/+%!=)=K!&/'%!5&!5(!9$%(5?'3'?!%50/&!?+&+)!!*/ 5(!9$%&3$-!
8+3+4'&'3!M5--!,'!5%9-@?'?!$%!&/'!83$?@9&!+(!8+3+4'&'3!5*.*&.+9,&7)*43M5&/5%!&/'!83$?@9&!03$@8!
ah+%95--+36i?+&+h+&4$(8/'3'b)!!G!:+-@'!$E!]'3$!S=T!4'+%(!&$!@('!,$&/!?+6!+%?!%50/&!?+&+!&$!0'%'3+&'!&/'!
83$?@9&(K!+%?!$%'!S<T!M5--!4'+%!&$!@('!$%-6!%50/&!?+&+)!!*/'!9$?'?!?'E+@-&!:+-@'!M5--!,'!]'3$!S=T!E$3!
83$9'((5%0!?+6!+%?!%50/&!?+&+c!+!9$%&3$-!E5-'!$:'335?'!:+-@'!$E!$%'!S<T!M5--!83$9'((!$%-6!%50/&!?+&+)!!!

>%!0'%'3+-K!&/'!+&4$(8/'3'!035??'?!8+3+4'&'3(!?'35:'!E3$4!('-'9&'?!8+3+4'&'3(!9$--'9&'?!E3$4!&/'!
G*1=A!1':'- [.G!9+-5,3+&'?!,+9Z(9+&&'3!83$E5-'!+%?!+&4$(8/'359!-+6'3!9/+3+9&'35(&59(!?+&+)!!*/'!035??'?!
8+3+4'&'3(!+3'!3+&5$%+-K!'W83'(('?!+(!&/'!3+&5$!$E!+!-$059+--6[E5-&'3'?!83$E5-'!$,('3:+&5$%!9$@%&!$3!G*1=A!
8+3+4'&'3!(@44+&5$%!+(!+%!+99@4@-+&'?!%@4'3+&$3!:+-@'!E$3!'+9/!9'--!5%!+!8+3&59@-+3!035?K!?5:5?'?!,6!+!
?'%$45%+&$3!&/+&!5(!&$&+-!9$@%&!,+('?!8354+35-6!$%!"I!J]!/50/[3+&'!83$E5-'!?+&+!E$3!'+9/!9'--!$3!$%!&/'!
+99'8&'?!$,('3:+&5$%!9$@%&!E$3!&/'!+:'3+0'!+&4$(8/'3'!035??'?!8+3+4'&'3!9$48@&+&5$%)!!*/'!9'--!
%@4'3+&$3!3@%%5%0!9$@%&(!$3!3@%%5%0!(@4(!+3'!?5(93545%+&'?!,6!-$059!+88-59+&5$%!$E!(8'95E5'?!E-+0(K!
+&&35,@&'(K!+%?!N@+-5&6!E-+0()!!H%9'!+--!G*1=A!?+&+('&!5%8@&!/+(!,''%!+((545-+&'?K!9$@%&'?!+%?h$3!
(@44'?!M5&/5%!&/'!%@4'3+&$3!+%?!?'%$45%+&$3!035?!9'--(!+(!+883$835+&'K!&/'!3+&5$%+-!?5:5(5$%!$E!
%@4'3+&$3!9'--(!,6!?'%$45%+&$3!9'--(!E$3!&/'!035?!8+3+4'&'3!+33+6!5(!8'3E$34'?!&$!0'%'3+&'!'+9/!
+&4$(8/'3'!035??'?!8+3+4'&'3)!!*/'!!9'--(!$E!&/'! ?'%$45%+&$3!035?!9$%(5(&!$E!&/'!9$@%&!$E!"I!J]!
$,('3:+&5$%(K!M5&/!&/'!E5-&'3'?!9$@%&!'W9'8&5$%(!,'5%0!+:'3+0'!+88+3'%&!(@3E+9'!3'E-'9&+%9'!+%?!,-$M5%0!
(%$M!E3'N@'%96)!!F$3!&/'!3'9$3?K!,-$M5%0!(%$M!E3'N@'%96!?':5+&'(!E3$4!&/5(!?'(9358&5$%!5%!&/+&!&/'!-$M[
3+&'!<!J]!83$E5-'!?+&+!5(!@('?)!!G-($!5&!5(!%$&'?!&/+&!&/'!('&!$E!8+3+4'&'3(!9$--'9&'?!+%?!3'8$3&'?!+(!
$,('3:+&5$%!9$@%&(!5%!Q'9&5$%!.)A!+3'!+9&@+--6!&/'!?'%$45%+&$3!&$&+-!$,('3:+&5$%!9$@%&!$3!&/'!%@4,'3!$E!
$,('3:+&5$%(!@('?!5%!&/'!(@44+&5$%!035?!9'--!9$%&'%&()!!UH*V\!M5&/!&/5(!G*PD!:'3(5$%K!/50/[3+&'!,-$M5%0!
(%$M!/'50/&!+%?!9$%E5?'%9'!83$E5-'!?+&+!5(!%$M!+((545-+&'?!E$3!+99@4@-+&5$%!+%?!9$48@&+&5$%!$E!&/'!
/50/[3+&'!,-$M5%0!(%$M!E3'N@'%96)!

*/'!E$--$M5%0!8('@?$9$?'!9$%&'%&!83'('%&(!/$M!&/'! %50/&!$%-6!?+&+!('-'9&5$%!-$059!M$@-?!,'!0'%'359+--6!
+88-5'?!&$!'+9/!0-$,+-!+%?!8$-+3!035??'?!8+3+4'&'3)!!Q'9&5$%!")=!+??3'(('(!&/'!S5KeT!+33+6!5%?'W5%0!+%?!
5%?59'()!!UH*V\!&/'!5%8@&!/50/[3+&'!8+3+4'&'3!"$)*-&,),8*.1$#!ST!?$'(!%$&!9$%&+5%!>UXG1>D!:+-@'(!5%!&/'!
83$E5-'!$,('3:+&5$%()!



!
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!

the pseudocode below represents the generic (typical) logic for night only data filtering of ATL09 profile 
parameter data including selected observations for counting or summation in the numerator grid, and the total 
available observation count collected in the denominator grid, for all 25 Hz (high-rate) profile observations ():  

E$3!':'36!"I!J]!83$E5-'!$,('3:+&5$%!ST!!
!!!!E$3!5*.*&.+9,&7)*43g!<!!
!!!!!!!!E$3!"$)*-&,),8*.1$#!ST!gj!=)=!
!!!!!!!!!!!!%'W&!"I!J]!83$E5-'!$,('3:+&5$%!ST!
!!!!!!!!'-(' !
!!!!!!!!!!!!E$3!E5-&'35%0!935&'35+!4'&!
!!!!!!!!!!!!!!!!E$3!83$E5-'!$,('3:+&5$%!9$@%&5%0!
!!!!!!!!!!!!!!!!!!!!+??!<!&$!8+3+4'&'3!9$@%&'3!035?!S5KeT!!!!!!!!!!!!!̂ %@4'3+&$3`!
!!!!!!!!!!!!!!!!E$3!83$E5-'!$,('3:+&5$%!3@%%5%0!(@4!
!!!!!!!!!!!!!!!!!!!!+??!8+3+4'&'3!&$!(@44+&5$%!035?!S5KeT!!!!!!!!!!̂%@4'3+&$3`!
!!!!!!!!!!!!+??!<!&$!&$&+-!$,('3:+&5$%!035?!S5KeT!!!!!!!!!!!!!!!!!!!!̂ ?'%$45%+&$3`!
!!!!%'W&!"I!J]!83$E5-'!$,('3:+&5$%!ST!

!
83$9'((!%50/&!$%-6!?+&+!
5%?59+&'(!?+6-50/&!$,('3:+&5$%!
(Z58!&$!%'W&!83$E5-'!$,('3:+&5$%!
&/5(!5(!%50/&!?+&+K!83$9'((!
83$9'((!&/5(!83$E5-'!$,('3:+&5$%!
E$3!$,('3:+&5$%!9$@%&5%0!
5%93'4'%&!9$@%&'3!035?!
E$3!$,('3:+&5$%!3@%%5%0!(@4!
+??!:+-@'!&$!(@44+&5$%!035?!
5%93'4'%&!&$&+-!$,('3:+&5$%!035?!
969-'!&/3$@0/!+--!$,('3:+&5$%(!

!
the pseudocode below represents the generic (typical) logic for filtering of ATL09 profile parameter data 
including selected observations for summation in the numerator grid, and the filtered available observation 
count collected in the denominator grid, for all 1 Hz (low-rate) profile observations () in the case of low-rate 
blowing snow frequency:  

E$3!5*.*&.+9,&7)*43g!<! 83$9'((!%50/&!$%-6!?+&+!
! 5%&'38$-+&'!"I!J]!83$E5-'!"$)*-&,),8*.1$#!ST!&$!<!J]!83$E5-'!)$&-*.,&"$)*-&,),8*.1$#!ST!@(5%0!<!J]!
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! )$&-*.,&*.0&.10, !ST!

E$3!':'36!<!J]!83$E5-'!$,('3:+&5$%!ST!!
! E$3!5*.*&.+9,&7)*43g!<!!
! ! E$3!)$&-*.,&"$)*-&,),8*.1$#!ST!gj!=)=!
! ! ! %'W&!<!J]!83$E5-'!$,('3:+&5$%!ST!
! ! '-(' !
 

!
83$9'((!%50/&!$%-6!?+&+!
5%?59+&'(!?+6-50/&!$,('3:+&5$%!
(Z58!&$!%'W&!83$E5-'!$,('3:+&5$%!
&/5(!5(!%50/&!?+&+K!83$9'((!
 

 

! ! ! E$3!?'&'9&5$%!E5-&'35%0!935&'35+!4'&!
! ! ! ! +??!<!&$!?'&'9&5$%!035?!S5KeT!!!!!!!!!!!!!!!!!!!!!^%@4'3+&$3`!
! ! ! E$3!$,('3:+&5$%!E5-&'35%0!935&'35+!4'&!
! ! ! ! +??!<!&$!$,('3:+&5$%!035?!S5KeT!!!!!!!!!!!!!^?'%$45%+&$3`!
! %'W&!<!J]!83$E5-'!$,('3:+&5$%!ST!

 

&'(&!?'&'9&5$%!035?!935&'35+!
5%93'4'%&!?'&'9&5$%!035?!
&'(&!$,('3:+&5$%!035?!935&'35+!
5%93'4'%&!('-)!$,('3:+&5$%!035?!
969-'!&/3$@0/!+--!$,('3:+&5$%(!

2.0	Global	and	Polar	Grids	
F$3!&/'!+&4$(8/'3' !035??'?!83$?@9&(!83'('%&'?!/'3'K!(548-'!035?(!+3'!@('?!+&!:+35$@(!3'($-@&5$%()!!F$3!
&/'!4$%&/-6!SG*1<;T!83$?@9&K!&/'!0-$,+-!035?!+%?!&/'!8$-+3!035?(!&/' !-$%05&@?'!,6 !-+&5&@?'!(5]'(!+3'!
5%9-@?'?!5%!*+,-'!")!!Q545-+3-6K!&/'!M''Z-6!83$?@9&!SG*1<7T!0-$,+-!035?!+%?!&/'!8$-+3!035?(!-$%05&@?'!+%?!
-+&5&@?'!(5]'(!+3'!E$@%?!5%!*+,-'!")!!Q$4'!+&4$(8/'359!E5'-?(!+3'!83$?@9'?!$%!+!0-$,+-!035?!M/5-'!$&/'3(!
+3'!83$?@9'?!$%!8$-+3!035?(!&/+&!9$:'3!$%-6!&/'!+3'+!8$-'M+3?!$E!7=U!$3!7=Q)!!*M$!+&4$(8/'359!
8+3+4'&'3(K!+88+3'%&!(@3E+9'!3'E-'9&5:5&6!+%?!03$@%?!?'&'9&5$%!E3'N@'%96K!+3'!83$?@9'?!$%!,$&/!0-$,+-!
+%?!8$-+3!83$e'9&5$%!+33+6()!!G33+6!?54'%(5$%(!E$3!&/'!4$%&/-6!0-$,+-!035?(!S5KeT!+%?!&/'! M''Z-6!0-$,+-!



!

<"!
!

035?(!S5KeT!+3'!+-($!5%9-@?'?!5%!*+,-'!")!!Q545-+3-6K!4$%&/-6!8$-+3!035?(!S5KeT!?54'%(5$%(!+%?!M''Z-6!8$-+3!
035?(!S5KeT!?54'%(5$%(!+3'!(@88-5'?!5%!*+,-'!" )!!*/'!-+&5&@?'(!+%?!-$%05&@?'(!$E!&/'!:+35$@(!035?(!M5--!,'!
5%9-@?'?!$%!,$&/!83$?@9&(!+(!(5%0-'[?54'%(5$%'?!-5%'+3!+33+6(!S?'(935,'?!5%!*+,-'! I T)!!UH*V\!5%!&/'!S5KeT!
035?!9'--!5%?59'(K!5!5(!&/'!-$%05&@?'!5%?'W!+%?!e!5(!&/'!-+&5&@?'!5%?'W)!!

*/'!@%?'3-65%0!+((@48&5$%(!E$3!0-$,+-!+&4$(8/'3'!035??'?!+-0$35&/4(!+3'!&/+&!-$%05&@?'!0$'(!E3$4![<O=!
&$!<O=!+%?!-+&5&@?'!0$'(!E3$4![A=!&$!A=!?'03''(c!+%?!&/+&!&/'! S5KeT!5%?59'(!(&+3&!+&!S=K=T!E$3!S-$%05&@?'g[
<O=K!-+&5&@?'g[A=T)!!F$3!&/'!0-$,+-!035??'?!+&4$(8/'3'!8+3+4'&'3!+33+6!&/'!$3505%!S=K=T!$99@3(!+&!&/'!
-$M'3!-'E&!9$3%'3)!!G!03+8/59+-!5--@(&3+&5$%!$E!&/'!5%?'W5%0!(9/'4'!E$3!+%!'W+48-'!0-$,+-!035??'?!+33+6!
(/$M5%0!&/'!9'--!-+6$@&!5%9-@?5%0!&/'!$3505%!+%?!3'E'3'%9'!5(!83$:5?'?!5%!G&&+9/4'%&!G[. )!

* /'! 4$%&/-6!+%?!M''Z-6!"#$%&#!"'()!(*)(+,-!+3'!9$48@&'?!E3$4!)$#41.25,!+%?!)*.1.25,!9$$3?5%+&'(!+(!
E$--$M(\!

5!g!5%&S)$#41.25,k<O=)=TK!
e!g!5%&S)*.1.25,kA=)=T!

E$3!&/'!<W<!?'03''!035?!
0-$,+-!4$%&/-6!035?K!!

G*1<;!83$?@9&!

5!g!5%&S)$#41.25,h.k7=)=TK!
e!g!5%&S)*.1.25,h.k.=)=T!

E$3!&/'!.W.!?'03''!035?!
0-$,+-!M''Z-6!035?K!!

G*1<7!83$?@9&!

!
C$-+3!4$%&/-6!035?(!+%?!&/'!8$-+3!M''Z-6!035?(!M5--!,'!?54'%(5$%'?!+99$3?5%0!&$!*+,-'!")!!*/'!-$%05&@?'!
(8+%!5(!'W83'(('?!5%!&/'!+((@48&5$%(!+,$:')!!U$3&/!8$-+3!-+&5&@?'!0$'(!E3$4!A=!?$M%!&$!7=!?'03''()!!
*/'!U$3&/!8$-+3!S5KeT!5%?59'(!(&+3&!+&!S=K=T!E$3!S-$%05&@?'g[<O=K!-+&5&@?'gA=T)!!F$3!&/'!U$3&/!8$-+3!035??'?!
+&4$(8/'3'!8+3+4'&'3!+33+6!&/'!$3505%!S=K=T!$99@3(!+&!&/'!@88'3!-'E&!9$3%'3)!!G!03+8/59+-!5--@(&3+&5$%!$E!
&/'!5%?'W5%0!(9/'4'!E$3!+%!'W+48-'!U$3&/!8$-+3!035??'?!+33+6!(/$M5%0!&/'!9'--!-+6$@&!5%9-@?5%0!&/'!
$3505%!+%?!3'E'3'%9'!5(!83$:5?'?!5%!G&&+9/4'%&!G[2)!

*/'! .$'/0 !1$#&'!"'()!(*)(+,- !+3'!9$48@&'?!+(\!

5!g!5%&S)$#41.25,h<)Ik<"=)=TK!
e!g!5%&S<O=)=[)*.1.25,l"T !

E$3!&/'!<)IW=)I [?'03'' !035?K!
M/'3'! )*.1.25,!5(!jg!7=)=!

U$3&/!8$-+3!4$%&/-6!035?K!!
G*1<;!83$?@9&!

5!g!5%&S)$#41.25,h.)=k7=)=TK!
e!g!5%&SA=)=[)*.1.25,T!

E$3!&/'!. W<!?'03''!035?K!
M/'3'! )*.1.25,!5(!jg!7=)=!

U$3&/!8$-+3!M''Z-6!035?K!!
G*1<7!83$?@9&!

!
G0+5%K!&/'!-$%05&@?'!(8+%!5(!'W83'(('?!5%!&/'!+((@48&5$%(!+,$:')!!Q$@&/!8$-+3!-+&5&@?'!0$'(!E3$4![A=!@8!
&$![7=!?'03''()!!*/'!Q$@&/!8$-+3!S5KeT!5%?59'(!(&+3&!+&!S=K=T!E$3!S-$%05&@?'g[<O=K!-+&5&@?'g[A=T)!!F$3!&/'!
Q$@&/!8$-+3!035??'?!+&4$(8/'3'!8+3+4'&'3!+33+6!&/'!$3505%!S=K=T!$99@3(!+&!&/'!-$M'3!-'E&!9$3%'3)!!G!
03+8/59+-!5--@(&3+&5$%!$E!&/'!5%?'W5%0!(9/'4'!E$3!+%!'W+48-'!Q$@&/!8$-+3!035??'?!+33+6!(/$M5%0!&/'!9'--!
-+6$@&!5%9-@?5%0!&/'!$3505%!+%?!3'E'3'%9'!5(!83$:5?'?!5%!G&&+9/4'%&!G[I) !



!

<. !
!

*/'! 2$3/0!1$#&'!"'()!(*)(+,- !+3'!9$48@&'?!+(\!!

5!g!5%&S)$#41.25,h<)Ik<"=)=TK!
e!g!5%&S<O=)=k)*.1.25,l"T !

E$3!&/'!<)IW=)I [?'03'' !035?K!
M/'3'! )*.1.25,!5(!mg![7=)=!

Q$@&/!8$-+3!4$%&/-6!035?K!!
G*1<;!83$?@9&!

5!g!5%&S)$#41.25,h.)=k7=)=TK!
e!g!5%&SA=)=k)*.1.25,T!

E$3!&/'!.W<!?'03''!035?K!
M/'3'! )*.1.25,!5(!mg![7=)=!

Q$@&/!8$-+3!M''Z-6!035?K!!
G*1<7!83$?@9&!

3.0	Product	Definitions	

3.1	Global	Cloud	Fraction	
*/5(!+&4$(8/'359!8+3+4'&'3!Sa0-$,+-i9-$@?iE3+9bK!5)')K!E3$4!*+,-'!IK!&6859+-T!5(!?5(8-+6'?!$%!+!0-$,+-!035?)!!
D'E5%'!+!a9-$@?!9$@%&'3!035?b!^5)')K!&/'!%@4'3+&$3!035?`!+%?!+!a&$&+-!$,('3:+&5$%!035?b!̂ 5)')K!&/'!
?'%$45%+&$3!035?`)!!*/'!G*1=A!83$?@9&!9$%&+5%(!&/'!8+3+4'&'3!a()$25&7)*4&*.0 b!M/59/!5(!&/'!%@4,'3!
$E!-+6'3(!?'&'9&'?!E$3!+!05:'%!"I!J]!83$E5-'!S%$&'\!@8!&$!8$((5,-6!<=!-+6'3(T)!!Y/'%!&/5(!8+3+4'&'3!5(!j!=!
GUD!&/'!8+3+4'&'33)*+,-&*..- !g!<!E$3!+%6!-+6'3!S5)')K!<g9-$@?!-+6'3!+&&35,@&'TK!&/'!9-$@?!9$@%&'3!035?!,$W!
+(($95+&'?!M5&/!&/'!9@33'%&!-$9+&5$%!S5KeT!5%?59'(!S9$48@&'?!+(!5%!Q'9&5$%!" )=!+,$:'T!5(!5%93'4'%&'?!,6!
$%'!S<T!E$3!&/+&!035?!,$W)!!* /'!&$&+-!$,('3:+&5$%!035?!,$W!9$@%&!5(!5%93'4'%&'?!,6!$%'!S<T!E$3!':'36!"I!J] !
83$E5-'!3'0+3?-'((!$E!&/'!:+-@'!$E!&/'!83$?@9&!8+3+4'&'3!()$25&7)*4&*.0 !ST!$33)*+,-&*..- !SKT)!!UH*V\!&/'!
5%8@&!8+3+4'&'3(!()$25&7)*4&*.03ST!+%?!)*+,-&*..-3SK%T!?$!%$&!9$%&+5%!>UXG1>D!:+-@'(!5%!&/'!83$E5-'!
$,('3:+&5$%()!!*/'3'E$3'K!%$!>UXG1>D!5%8@&!83$E5-'!$,('3:+&5$%!&'(&5%0!5(!3'N@53'?)!

UH*V!&/+&!&/'!a9-$@?!9$@%&'3!035?b!5(!5%93'4'%&'?!$%-6!$%9'!3'0+3?-'((!$E!&/'!%@4,'3!$E!9-$@?!-+6'3(!
?'&'9&'?!+E&'3!&/'!E53(&!?'&'345%'?!9-$@?!-+6'3)!

the pseudocode below represents the conditional logic for incrementing the “cloud counter grid”, i.e., the 
numerator grid, for all 25 Hz (high-rate) profile observations ():  

E$3!"I!J]! ()$25&7)*4&*.03ST3j!=!+%?!)*+,-&*..- 3SK%T3g!<!
! 9-$@?!9$@%&'3!035?!S5KeT!g!9-$@?!9$@%&'3!035?!S5KeT!k!<!

+!9-$@?!-+6'3!5(!?'&'9&'?!
$%-6!E$3!&/'!E53(&!)*+,-&*..- !SK%T3g!<!

the pseudocode below represents the logic for incrementing the “total observation grid”, i.e., the denominator 
grid, for all 25 Hz (high-rate) profile observations ():  

E$3!':'36!"I!J]!83$E5-'!!
! &$&+-!$,('3:+&5$%!035?!S5KeT!g!&$&+-!$,('3:+&5$%!035?!S5KeT!k!<!

GE&'3!3'+?5%0!&/'!5%8@&!G*1=A!E5-'(!E$3!&/'!8'35$?!5%!N@'(&5$%K!&/'!9-$@?!9$@%&'3!035?!̂ &/'!%@4'3+&$3!
035?`!5(!?5:5?'?!,6!&/'!&$&+-!$,('3:+&5$%!035?!^&/'!?'%$45%+&$3!035?`!&$!$,&+5%!+!0-$,+-!035?!$E!9-$@?!
E3+9&5$%)!!F$3!9+('(!M/'3'!&/'!%@4,'3!$E!&$&+-!$,('3:+&5$%(!E$3!+!035?!,$W!5(!-'((!&/+%!
%,,/&$!"&01#1020 !SG*1<7T!$3!0$#.'&$!"&01#1020 !SG*1<;TK!('&!&/'!9-$@?!E3+9&5$%!&$!>UXG1>D)!!!



!

<2!
!

the pseudocode below represents the conditional logic for calculating the “global cloud fraction grid” by 
division of the “cloud counter grid”, i.e., the numerator grid, by the “total observation grid”, i.e., the 
denominator grid, for either the weekly or the monthly atmosphere gridded data product:  

E$3!&$&+-!$,('3:+&5$%!035?!S5KeT!!gj!:&$!"&01#1020!
! ! ! ! ! ! ! ! ! !!!!!!!!9-$@?!9$@%&'3!035?!S5KeT!
! 0-$,+-!9-$@?!E3+9&5$%!035?!S5KeT! g!!![[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ !
! ! ! ! ! ! ! ! ! !!!!!!&$&+-!$,('3:+&5$%!035?!S5KeT!
'-(' !
! 0-$,+-!9-$@?!E3+9&5$%!035?!S5KeT! g!!>UXG1>D!

NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product 

UH*V!&/+&!&/'!&5&-'!$E!&/'!54+0'!4+?'!E3$4!&/'('!?+&+!M+(!,35'E-6!bB-$,+-!#-$@?!+%?!G'3$($-!1+6'3!
F3+9&5$%b!S+(!548-'4'%&'?!M5&/!G*PD!X'3(5$%!<)"T!+%?!M+(!3'N@53'?!&$!,'!9/+%0'?!&$!aB-$,+-!#-$@?!
F3+9&5$%b!+E&'3!&/'!9/+%0'(!M5&/!G*PD!X'3(5$%!")=!M'3'!4+?' K!M/59/!548-'4'%&'?!9-$@?h+'3$($-!
?5(93545%+&5$%!:5+!&/'!)*+,-&*..- !8+3+4'&'3!?'(935,'?!+,$:' )!!

3.1.1	Global	Aerosol	Fraction	
*/5(!+&4$(8/'359!8+3+4'&'3!Sa0-$,+-i+'3$($-iE3+9bT!5(!?5(8-+6'?!$%!+!0-$,+-!035?)!!D'E5%'!+%!a+'3$($-!
9$@%&'3!035?b!^5)')K!&/'!%@4'3+&$3!035?`!+%?!+!a&$&+-!$,('3:+&5$%!035?b!̂ 5)')K!&/'!?'%$45%+&$3!035?`)!!*/'!
G*1=A!83$?@9&!9$%&+5%(!&/'!8+3+4'&'3!a()$25&7)*4&*.0b!M/59/!5(!&/'!%@4,'3!$E!-+6'3(!?'&'9&'?!E$3!+!
05:'%!"I!J]!83$E5-'!S@8!&$!<=!-+6'3(T)!!Y/'%!&/5(!8+3+4'&'3!5(!j!=!GUD!&/'!8+3+4'&'3!)*+,-&*..-3g!"!E$3!
+%6!-+6'3!S5)')K!"g+'3$($-!-+6'3!+&&35,@&'TK!&/'!+'3$($-!9$@%&'3!035?!,$W!+(($95+&'?!M5&/!&/'!9@33'%&!
-$9+&5$%!S5KeT!5%?59'(!S9$48@&'?!+(!5%!Q'9&5$%!" )=!+,$:'T!5(!5%93'4'%&'?!,6!$%'!S<T!E$3!&/+&!035?!,$W)!!U$&'!
&/+&!M/'%!()$25&7)*4&*.0!j!<K!&/'3)*+,-&*..- !!E-+0!4@(&!,'!9/'9Z'?!E$3!'+9/!$E!&/'!-+6'3()!!>E!+%6!$%'!$E!
&/'4!5(!'N@+-!&$!"K!&/'%!&/'!+'3$($-!9$@%&'3!5(!5%93'4'%&'?)!!*/'!&$&+-!$,('3:+&5$%!9$@%&!035?!,$W!5(!
5%93'4'%&'?!,6!$%'!S<T!E$3!':'36!"I!J]!83$E5-'!3'0+3?-'((!$E!&/'!:+-@'!$E!&/'!83$?@9&!8+3+4'&'3!
()$25&7)*4&*.03ST3$33)*+,-&*..- !SKT)!!UH*V\!&/'!5%8@&!8+3+4'&'3(!()$25&7)*4&*.03ST!+%?!)*+,-&*..-3SK%T!?$!
%$&!9$%&+5%!>UXG1>D!:+-@'(!5%!&/'!83$E5-'!$,('3:+&5$%()!!*/'3'E$3'K!%$!>UXG1>D!5%8@&!83$E5-'!$,('3:+&5$%!
&'(&5%0!5(!3'N@53'?)!

UH*V!&/+&!&/'!a+'3$($-!9$@%&'3!035?b!5(!5%93'4'%&'?!$%-6!$%9'!3'0+3?-'((!$E!&/'!%@4,'3!$E!+'3$($-!
-+6'3(!?'&'9&'?!+E&'3!&/'!E53(&!?'&'345%'?!+'3$($-!-+6'3)!

the pseudocode below represents the conditional logic for incrementing the “aerosol counter grid”, i.e., the 
numerator grid, for all 25 Hz (high-rate) profile observations ():  

E$3!"I!J]! ()$25&7)*4&*.03ST3j!=!+%?!)*+,-&*..- 3SK%T3g!"!
! +'3$($-!9$@%&'3!035?!S5KeT!g!+'3$($-!9$@%&'3!035?!S5KeT!k!<!

+%!+'3$($-!-+6'3!5(!?'&'9&'?!
$%-6!E$3!&/'!E53(&!)*+,-&*..- !SK%T3g!<!

the pseudocode below represents the logic for incrementing the “total observation grid”, i.e., the denominator 
grid, for all 25 Hz (high-rate) profile observations ():  

E$3!':'36!"I!J]!83$E5-'!!
! &$&+-!$,('3:+&5$%!035?!S5KeT!g!&$&+-!$,('3:+&5$%!035?!S5KeT!k!<!

GE&'3!3'+?5%0!&/'!5%8@&!G*1=A!E5-'(!E$3!&/'!8'35$?!5%!N@'(&5$%K!&/'!+'3$($-!9$@%&'3!035?!5(!?5:5?'?!,6!&/'!
&$&+-!$,('3:+&5$%!035?!&$!$,&+5%!+!0-$,+-!035?!$E!+'3$($-!E3+9&5$%)!!F$3!9+('(!M/'3'!&/'!%@4,'3!$E!&$&+-!



!

<I !
!

$,('3:+&5$%(!E$3!+!035?!,$W!5(!-'((!&/+%!%,,/&$!"&01#1020 !SG*1<7T!$3!0$#.'&$!"&01#1020 !SG*1<;TK!
('&!&/'!+'3$($-!E3+9&5$%!&$!>UXG1>D)!!!

the pseudocode below represents the conditional logic for calculating the “global aerosol fraction grid” by 
division of the “aerosol counter grid”, i.e., the numerator grid, by the “total observation grid”, i.e., the 
denominator grid, for either the weekly or the monthly atmosphere gridded data product:  

E$3!&$&+-!$,('3:+&5$%!035?!S5KeT!!gj!:&$!"&01#1020!
! ! ! ! ! ! ! ! ! !!!!!!!!+'3$($-!9$@%&'3!035?!S5KeT!
! 0-$,+-!+'3$($-!E3+9&5$%!035?!S5KeT! g!!![[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ !
! ! ! ! ! ! ! ! ! !!!!!!&$&+-!$,('3:+&5$%!035?!S5KeT!
'-(' !
! 0-$,+-!+'3$($-!E3+9&5$%!035?!S5KeT! g!!>UXG1>D!

NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product 

*/'!&5&-'!$E!&/'!54+0'!4+?'!E3$4!&/'('!?+&+!5(!aB-$,+-!G'3$($-!F3+9&5$%b)!!!

3.2	Total	Column	Optical	Depth	
H%!&/'! G*1=A!83$?@9&!5(!+!8+3+4'&'3!9+--'?!($)20#&$5&*"-!M/59/!5(!&/'!&$&+-!9$-@4%!$8&59+-!?'8&/!
'(&54+&'?!E3$4!&/'!+88+3'%&!(@3E+9'!3'E-'9&+%9')!!*/5(!8+3+4'&'3!5(!9$48@&'?!$:'3!&/'!'%&53'!0-$,'K!,@&!
E$3!&/5(!83$?@9&!M'!$%-6!M+%&!&$!035?!&/'!?+&+!$:'3!M+&'3)!!B-$,+-!035?(!+3'!'(&+,-5(/'?!+(!5%!Q'9&5$%!. )<!
+,$:' )!!>E!&/'!&$&+-!9$-@4%!$8&59+-!?'8&/!5(!%$&!>UXG1>D!S5)')K!5&!M5--!,'!>UXG1>D!M/'%!&/'3'!5(!%$!03$@%?!
3'&@3%!?'&'9&'?TK!+%?!5E!&/'!3'&@3%!5(!$:'3!+!M+&'3!(@3E+9'!S5)')K!5E!&/'!G*1=A!83$?@9&!8+3+4'&'3!
($)20#&$5&*"-&;735(!g!2K!5%?59+&'(!!$:'3!M+&'3TK!&/'%!5&!S5)')K!($)20#&$5&*"-T!5(!+??'?!&$!&/'!&$&+-!
9$-@4%!$8&59+-!?'8&/!035?!,$W!^5)')K!&/'!%@4'3+&$3!035?`!9$33'(8$%?5%0!&$!&/'!9@33'%&!-$9+&5$%!S5KeT!
5%?59'(!S:+-@'!9$48@&'?!+(!5%!Q'9&5$%!")=!+,$:'T K!+%?!&/'!9$33'(8$%?5%0!$:'3!M+&'3!&$&+-!$,('3:+&5$%!
9$@%&'3!035?!,$W!^5)')K!&/'!?'%$45%+&$3!035?`!5(!5%93'4'%&'?!,6!$%'!S<T)!!UH*V\!&/'!8+3+4'&'3(!
($)20#&$5&*"-3ST!M5--!9$%&+5%!>UXG1>D!:+-@'(!+%?!($)20#&$5&*"-&;73ST!4+6!9$%&+5%!>UXG1>D!:+-@'(!5%!
&/'!83$E5-'!$,('3:+&5$%()!!*/'3'E$3'K!>UXG1>D!5%8@&!83$E5-'!$,('3:+&5$%!'W9'8&5$%!5(!3'N@53'?)!

the pseudocode below represents the logic for selected summation of the “total column optical depth grid”, i.e., 
the numerator grid, and for selected increment of the “total water observation grid”, i.e., the denominator grid, 
based on the filtered and accepted 25 Hz (high-rate) profile observations ():  

E$3!"I!J]!83$E5-'!($)20#&$5&*"-3ST3n!>UXG1>D!+%?!($)20#&$5&*"-3ST3j!=!+%?!($)20#&$5&*"-&;73ST!g!2!
! &$&+-!9$-@4%!$8&59+-!?'8&/!035?!S5KeT!g!&$&+-!9$-@4%!$8&59+-!?'8&/!035?!S5KeT!k!($)20#&$5&*"-3ST3
! &$&+-!M+&'3!$,('3:+&5$%!035?!S5KeT!g!&$&+-!M+&'3!$,('3:+&5$%!035?!S5KeT!k!<!

GE&'3!+--!$E!&/'!G*1=A!03+%@-'(!/+:'!,''%!3'+?!5%K!&/'!&$&+-!9$-@4%!$8&59+-!?'8&/!035?!5(!?5:5?'?!,6!&/'!
&$&+-!M+&'3!$,('3:+&5$%!9$@%&'3!035?!SM/'3'!&/'! M+&'3!$,('3:+&5$%!9$@%&'3!035?!5(!j!=T!&$!'(&+,-5(/!&/'!
+:'3+0' !&$&+-!9$-@4%!$8&59+-!?'8&/!$:'3! M+&'3!Sa0-$,+-i9$-@4%i$?bT!E$3!&/'!8'35$?!5%!N@'(&5$%)!!F$3!
9+('(!M/'3'!&/'!%@4,'3!$E!&$&+-!M+&'3!$,('3:+&5$%(!E$3!+!035?!,$W!5(!-'((!&/+%!%,,/&$!"&01#1020 !
SG*1<7T!$3!0$#.'&$!"&01#1020 !SG*1<;TK!('&!&/'!+:'3+0'!&$&+-!9$-@4%!$8&59+-!?'8&/!&$!>UXG1>D)!!!



!
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the pseudocode below represents the conditional logic for calculating the “global average total column optical 
depth grid” by division of the “total column optical depth grid”, i.e., the numerator grid, by the “total water 
observation grid”, i.e., the denominator grid, for either the weekly or the monthly atmosphere gridded data 
product:  

E$3!M+&'3!$,('3:+&5$%!035?!S5KeT!!gj!:&$!"&01#1020!
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !!!!!&$&+-!9$-@4%!$8&59+-!?'8&/!035?!S5KeT!
!!!!0-$,+-!+:'3+0'!&$&+-!9$-@4%!$8&59+-!?'8&/!$:'3!M+&'3!035?!S5KeT!!g!![[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ !
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! &$&+-!M+&'3!$,('3:+&5$%!035?!S5KeT!
'-(' !
!!!!0-$,+-!+:'3+0'!&$&+-!9$-@4%!$8&59+-!?'8&/!$:'3!$9'+%!035?!S5KeT!g!!>UXG1>D!

NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product 

G(!5%?59+&'?!5%!Q'9&5$%!<)=!+%?!*+,-'!"!+,$:' K!&/'!-$M[3'($-@&5$%!0-$,+-!035?!(5]'!+%?!?54'%(5$%!5(!@('?!
E$3!&/'!M''Z-6!83$?@9&!+%?!&/'!/50/[3'($-@&5$%!0-$,+-!035?!(5]'!+%?!?54'%(5$%!5(!@('?!E$3!&/'!4$%&/-6!
83$?@9&)!!!

UH*V!&/+&!&/'!=!&$!<)I!3+%0'!9$%(&3+5%&!5(!+88-5'?!&$!&/'!54+0'!+%?!%$&!&$!&/'!8+3+4'&'3!035??'?!+33+6!
:+-@'()!!U$&'!+-($!&/+&!&/'!&5&-'!$E!&/'!54+0'!M35&&'%!&$!&/'!83$?@9&!E$3!&/5(!8+3+4'&'3!5(!&$!,'!aB-$,+-!
SH:'3!Y+&'3T!*$&+-!#$-@4%!H8&59+-!D'8&/!S=[<)ITb)!

3.3	Polar	Cloud	Fraction		

3.3.1	High,	Middle,	Low	and	Total	Cloud	Fraction	
F$3!'+9/!$,('3:+&5$%!8'35$?!SM''Z-6h4$%&/-6T!'50/&!SOT!('8+3+&'!8$-+3!035?(!+3'!'(&+,-5(/'?!&/+&!9$:'3!
&/'!-+&5&@?'!3+%0'!7=U!&$!A=U!+%?!7=Q!&$!A=Q!Sa%8$-+3i/50/9-$@?iE3+9bK!a%8$-+3i45?9-$@?iE3+9bK!
a%8$-+3i-$M9-$@?iE3+9bK!a%8$-+3i&$&+-9-$@?iE3+9bK!a(8$-+3i/50/9-$@?iE3+9bK!a(8$-+3i45?9-$@?iE3+9bK!
a(8$-+3i-$M9-$@?iE3+9bK!+%?!a(8$-+3i&$&+-9-$@?iE3+9bT)!!F$3!&/'!8$-+3!3'05$%(K!E$@3!S2T!9-$@?!E3+9&5$%!
035?(!+3'!93'+&'?!E$3!'+9/!/'45(8/'3' )!!B35?!<!M5--!9$%&+5%!&/'!E3+9&5$%!$E!9-$@?(!&/+&!$99@3!,'-$M!+%?!
@8!&$!+%?!5%9-@?5%0!2!Z4!+-&5&@?')!!B35?!"!M5--!9$%&+5%!&/'!9-$@?!E3+9&5$%!E$3!9-$@?(!+,$:'! 2!Z4!+%?!@8!&$!
+%?!5%9-@?5%0!O!Z4)!!B35?!.!M5--!9$%&+5%!&/'!9-$@?!E3+9&5$%!E$3!9-$@?(!&/+&!$99@3!+,$:'!O!Z4)!!B35?!2!M5--!
3'83'('%&!&$&+-!9-$@?!E3+9&5$%)!!Q$K!&/'3'!+3' !E$@3!S2T!035?(!E$3!'+9/!8$-+3!3'05$%!SE$@3!S2T!U$3&/!+%?!E$@3!
S2T!Q$@&/T)!!*/'!035?(!+3'!8$8@-+&'?!5%!&/'!(+4'!M+6!+(!?'(935,'?!5%!Q'9&5$%!. )<K!'W9'8&!&/'!-$MK!45??-'K!
+%?!/50/!-+6'3(!+3'!('03'0+&'?!,6 !&/'! +-&5&@?'!$E!&/'!9-$@?!-+6'3!&$8)!!!

UH*V!&/+&!)*+,-&*..- !/+ (!&$!,'!'N@+-!&$!<!E$3!&/'!-+6'3!&$!,'!+!9-$@?)!!*/'! &$8!/'50/&!$E!&/'!-+6'3(!5(!
9$%&+5%'?!5%!&/'!G*1=A!8+3+4'&'3!a)*+,-&.$9bK!M/59/!5(!?54'%(5$%'?!+&!<=!,@&!&/'!'-'4'%&(!$E!
)*+,-&.$9!M5--!$%-6!,'!?'E5%'?!@8!&$!&/'!%@4,'3!$E!-+6'3(!E$@%?)!!*/'!%@4,'3!$E!-+6'3(!E$@%?!5(!$,&+5%'?!
E3$4!&/'!G*1=A!8+3+4'&'3!()$25&7)*4&*.0)!!*/@(K!5E!()$25&7)*4&*.035(!g!=K!&/+&!M$@-?!4'+%!&/+&!&/'3'!
M'3'!%$!9-$@?(!E$@%?!5%!&/5(!83$E5-')!!*/' !)*+,-&.$93S<T3@8!&$3)*+,-&.$93S()$25&7)*4&*.0T!+3'!'W+45%'?!
&$!$,&+5%!&/'!&$8!/'50/&(!$E!&/'!:+35$@(!9-$@?!-+6'3()!!UH*V\!&/'!8+3+4'&'3(!()$25&7)*4&*.03ST!+%?!
)*+,-&*..-3SK%T!?$!%$&!9$%&+5%!>UXG1>D!:+-@'(!5%!&/'!83$E5-'!$,('3:+&5$%()! */'3'E$3'K!%$!>UXG1>D!5%8@&!
83$E5-'!$,('3:+&5$%!&'(&5%0!5(!3'N@53'?!E$3!&/'('!8+3+4'&'3()!!*/'!8+3+4'&'3!)*+,-&.$93SK%T!M5--!9$%&+5%!
>UXG1>D!:+-@'(!5%!&/'!83$E5-'!$,('3:+&5$%()!!*/'3'E$3'K!>UXG1>D!5%8@&!83$E5-'!$,('3:+&5$%!'W9'8&5$%!5(!
3'N@53'?!E$3!&/5(!8+3+4'&'3)!!!



!

<; !
!

G((@45%0!()$25&7)*4&*.0!5(!j!=K!&/'%!E$3!'+9/!:+-@'!$E!W!E3$4!<!&$!()$25&7)*4&*.0\!
5E!+%6!)*+,-&.$93<=>!5(!mg!2!Z4!GUD!)*+,-&*..- 3g!<K!&/'%!5%93'4'%&!&/'!9$@%&'3!E$3!B35?!<)!
5E!+%6!)*+,-&.$93<=>!5(!j!2!Z4!+%?!mg!O!Z4!GUD!)*+,-&*..- 3g!<K!&/'%!5%93'4'%&!&/'!9$@%&'3!E$3!B35?!")!
5E!+%6!)*+,-&.$93<=>!5(!j!O!Z4!GUD!)*+,-&*..- 3g!<K!&/'%!5%93'4'%&!&/'!9$@%&'3!E$3!B35?!.) !
5E!()$25&7)*4&*.035(!j!=!GUD!)*+,-&*..- 3g!<!E$3!+%6!-+6'3K!&/'%!5%93'4'%&!&/'!9$@%&'3!E$3!B35?!2)!

U$&'!&/+&!'+9/!$E!&/'!E$@3!S2T!9$@%&'3!035?(!E$3!'+9/!8$-+3!3'05$%!+3'!&$!,'! 5%93'4'%&'?!S+&!4$(&T!$%-6!
$%9'!8'3!"I!J]!83$E5-')!!*/5(!4 '+%(!5E!&/'3'!+3'!&M$!9-$@?!-+6'3(K!,'&M''%!2!+%?!O!Z4!E$3!'W+48-'K!&/'!
9$@%&'3!E$3!B35?!"!5(!5%93'4'%&'?!$%-6!$%9'K!%$&!&M59')!!!

G!('8+3+&'!$,('3:+&5$%!9$@%&'3!035?!5(!'(&+,-5(/'?!+%?!&/'!+883$835+&'!035?!,$W!5(!5%93'4'%&'?!E$3!':'36!
"I!J]!83$E5-'!3'0+3?-'((!$E!&/'!:+-@'!$E!&/'!:+-@'!$E!()$25&7)*4&*.0)!!*6859+--6!E$3!&/'!%$3&/'3%!
/'45(8/'3'!$3!&/'! ($@&/'3%!/'45(8/'3'\ !

the pseudocode below represents the conditional logic for incrementing the “low (Grid 1), middle (Grid 2), high 
(Grid 3), and total (Grid 4) cloud counter grids”, i.e., the numerator grids, for all 25 Hz (high-rate) profile 
observations ():  

E$3!"I!J]!83$E5-'!()$25&7)*4&*.03ST3j!= !
! E$3!W!E3$4!<!&$!()$25&7)*4&*.03
! ! E$3!)*+,-&.$93SKWT!!mg!2!+%?!)*+,-&*..- 3SKWT3g!<!
! ! ! B35?!<!S-$M!9-$@?T!9$@%&'3!035?!S5KeT!g!B35?!<!S-$M!9-$@?T!9$@%&'3!035?!S5KeT!k!<!
! ! E$3!)*+,-&.$93SKWT!!j!2!!+%?!)*+,-&.$93SWT!!mg!O!+%?!)*+,-&*..- 3SKWT3g!<!
! ! ! B35?!"!S45??-'!9-$@?T!9$@%&'3!035?!S5KeT!g!B35?!<!S45??-'!9-$@?T!9$@%&'3!035?!S5KeT!k!<!
! ! E$3!)*+,-&.$93SKWT!!j!O!+%?!)*+,-&*..- 3SKWT3g!<!
! ! ! B35?!.!S/50/!9-$@?T!9$@%&'3!035?!S5KeT!g!B35?!.!S/50/!9-$@?T!9$@%&'3!035?!S5KeT!k!<!
! E$3!)*+,-&*..- 3SK%T3g!<!
! ! B35?!2!S&$&+-!9-$@?T!9$@%&'3!035?!S5KeT!g!B35?!2!S&$&+-!9-$@?T!9$@%&'3!035?!S5KeT!k!<!

NOTE: a detected cloud layer counter grid is increment only for the first layer_attr (,n) = 1 
the pseudocode below represents the logic for incrementing the “total observation grid”, i.e., the denominator 
grid, for all 25 Hz (high-rate) profile observations ():  

E$3!':'36!"I!J]!83$E5-'!!
! &$&+-!$,('3:+&5$%!035?!S5KeT!g!&$&+-!$,('3:+&5$%!035?!S5KeT!k!<!

G--!E$@3!035?(!+3'!&/'%!?5:5?'?!,6!&/'!&$&+-!$,('3:+&5$%!035?!SM/'3'!5&!5(!j!=T!&$!$,&+5%!&/'!:+35$@(!9-$@?!
E3+9&5$%(!SE$@3!S2T!9-$@?!E3+9&5$%(!E$3!'+9/!/'45(8/'3'T)!!F$3!9+('(!M/'3'!&/'!%@4,'3!$E!$,('3:+&5$%(!E$3!
+!035?!,$W!5(!-'((!&/+%!%,,/&$!"&01#1020 !SG*1<7T!$3!0$#.'&$!" &01#1020!SG*1<;TK!('&!&/'!9-$@?!
E3+9&5$%!&$!>UXG1>D)!!!



!

<O!
!

the pseudocode below represents the conditional logic for calculating the “low (Grid 1), middle (Grid 2), high 
(Grid 3)m and total (Grid 4) polar cloud fraction grids” by division of the “low (Grid 1), middle (Grid 2), high (Grid 
3)m and total (Grid 4) cloud counter grids”, i.e., the numerator grids, by the “total observation grid”, i.e., the 
denominator grid, for either the weekly or the monthly atmosphere gridded data product:  

E$3!&$&+-!$,('3:+&5$%!035?!S5KeT!!gj!:&$!"&01#1020!
! ! ! ! ! ! ! ! ! ! ! !!!!!!!!!!B35?!<!S-$M!9-$@?T!9$@%&'3!035?!S5KeT!
! B35?!<!S-$MT!8$-+3!9-$@?!E3+9&5$%!035?!S5KeT!!g!!![[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ !
! ! ! ! ! ! ! ! ! ! ! !!!!!!!!!!!!!!!!!!&$&+-!$,('3:+&5$%!035?!S5KeT!
 

! ! ! ! ! ! ! ! ! ! ! !!!!!!!!!!!!!!!B35?!"!S45??-'!9-$@?T!9$@%&'3!035?!S5KeT!
! B35?!"!S45??-'T!8$-+3!9-$@?!E3+9&5$%!035?!S5KeT!!g!!![[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ !
! ! ! ! ! ! ! ! ! ! ! !!!!!!!!!!!!!!!!!!!!!!!&$&+-!$,('3:+&5$%!035?!S5KeT!
 

! ! ! ! ! ! ! ! ! ! ! !!!!!!!!!!!!B35?!.!S/50/!9-$@?T!9$@%&'3!035?!S5KeT!
! B35?!.!S/50/T!8$-+3!9-$@?!E3+9&5$%!035?!S5KeT!!g!!![[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ !
! ! ! ! ! ! ! ! ! ! ! !!!!!!!!!!!!!!!!!!!!!&$&+-!$,('3:+&5$%!035?!S5KeT!
 

! ! ! ! ! ! ! ! ! ! ! !!!!!!!!!!!B35?!2!S&$&+-!9-$@?T!9$@%&'3!035?!S5KeT!
! B35?!2!S&$&+-T!8$-+3!9-$@?!E3+9&5$%!035?!S5KeT!!g!!![[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ !
! ! ! ! ! ! ! ! ! ! ! !!!!!!!!!!!!!!!!!!!!&$&+-!$,('3:+&5$%!035?!S5KeT 

'-(' !
! B35?!<!S-$MT!8$-+3!9-$@?!E3+9&5$%!035?!S5KeT!!g!!>UXG1>D!
! B35?!"!S45??-'T!8$-+3!9-$@?!E3+9&5$%!035?!S5KeT!!g!!>UXG1>D!
! B35?!.!S/50/T!8$-+3!9-$@?!E3+9&5$%!035?!S5KeT!!g!!>UXG1>D!
! B35?!2!S&$&+-T!8$-+3!9-$@?!E3+9&5$%!035?!S5KeT!!g!!>UXG1>D 

NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product 

3.3.2	Transmissive	and	Opaque	Cloud	Fraction	
F$@3!8$-+3!035?(!+3'!'(&+,-5(/'?K!&M$!E$3!'+9/!/'45(8/'3' !Sa%8$-+3i&3+%(9-$@?iE3+9bK!
a%8$-+3i$8+N@'9-$@?iE3+9bK!a(8$-+3i&3+%(9-$@?iE3+9bK!+%?!a(8$-+3i$8+N@'9-$@?iE3+9bT)!!G(!5%!Q'9&5$%!
. ). )<K!&/'!035?(!M5--!9$:'3!&/'!-+&5&@?'(!7=U!&$!A=U!+%?!7=Q!&$!A=Q)!!*/'!G*1=A!83$?@9&!9$%&+5%(!&/'!
8+3+4'&'3!a()$25&7)*4&*.0 b!M/59/!5(!&/'!%@4,'3!$E!9-$@?!-+6'3(!?'&'9&'?!E$3!+!05:'%!"I!J]!83$E5-')!!
Y/'%!&/5(!8+3+4'&'3!5(!j!=K!GUD!&/'!G*1=A!8+3+4'&'3!a"2-7*(,&"14b!5(!j!=!GUD!a)*+,-&*..- b!g!<!E$3!+%6!
-+6'3K!&/'%!&/'!9@33'%&!035?!,$W!E$3!&/'!&3+%(45((5:'!9-$@?!9$@%&'3!035?!5(!5%93'4'%&'?)!!Y/'%!&/'!
8+3+4'&'3!a()$25&7)*4&*.0 b!5(!j!=!GUD!&/'!8+3+4'&'3!a"2-7*(,&"14b!5(!g!=!GUD!a)*+,-&*..- b!g!<K!&/'%!
&/'! 9@33'%&!035?!,$W!E$3!&/'!$8+N@'!9-$@?!9$@%&'3!035?!5(!5%93'4'%&'?)!!G(!,'E$3'K!E$3!'+9/!$,('3:+&5$%!
S"I!J]!83$E5-'T!&/'! 9@33'%&!&$&+-!$,('3:+&5$%!035?!,$W!5(!5%93'4'%&'?!,6!$%'!S<T)!!UH*V\!&/'!5%8@&!
8+3+4'&'3(!()$25&7)*4&*.03STK!)*+,-&*..-3SK%TK!+%?!"2-7*(,&"14!ST!?$!%$&!9$%&+5%!>UXG1>D!:+-@'(!5%!&/'!
83$E5-'!$,('3:+&5$%()!!*/'3'E$3'K!%$!>UXG1>D!5%8@&!83$E5-'!$,('3:+&5$%!&'(&5%0!5(!3'N@53'?)!!*6859+--6!E$3!
&/'! %$3&/'3%!/'45(8/'3'!$3!&/'! ($@&/'3%!/'45(8/'3'\ !



!

<A!
!

the pseudocode below represents the conditional logic for incrementing the “transmissive cloud counter grid” 
and “opaque cloud counter grid”, i.e., the numerator grids, for all 25 Hz (high-rate) profile observations ():  

E$3!"I!J]!83$E5-'!()$25&7)*4&*.03ST3j!= !
! E$3!"2-7*(,&"143ST!!j!= )=!+%?!)*+,-&*..- 3SK%T3g!<!
! ! &3+%(45((5:'!9-$@?!9$@%&'3!035?!S5KeT!g!&3+%(45((5:'!9-$@?!9$@%&'3!035?!S5KeT!k!<!
! E$3!"2-7*(,&"143ST3!g!=)=!+%?!)*+,-&*..- 3SK%T3g!<!
! ! $8+N@'!9-$@?!9$@%&'3!035?!S5KeT!g!$8+N@'!9-$@?!9$@%&'3!035?!S5KeT!k!<!

NOTE: a detected cloud layer counter grid is increment only for the first layer_attr (,n) = 1 
the pseudocode below represents the logic for incrementing the “total observation grid”, i.e., the denominator 
grid, for all 25 Hz (high-rate) profile observations ():  

E$3!':'36!"I!J]!83$E5-'!!
! &$&+-!$,('3:+&5$%!035?!S5KeT!g!&$&+-!$,('3:+&5$%!035?!S5KeT!k!<!

Y/'%!&/'!8'35$?!5%!N@'(&5$%!SM''Z-6h4$%&/-6T!/+(!,''%!+%+-6]'?K!?5:5?'!&/'!&3+%(45((5:'!+%?!$8+N@'!
9-$@?!9$@%&'3!035?(!,6!&/'!&$&+-!$,('3:+&5$%!035?!SE$3!+--!$,('3:+&5$%!035?!,$W'(!j!=T)!!F$3!9+('(!M/'3'!
&/'!%@4,'3!$E!$,('3:+&5$%(!E$3!+!035?!,$W!5(!-'((!&/+%!%,,/&$!"&01#1020 !SG*1<7T!$3!
0$#.'&$!"&01#1020 !SG*1<;TK!('&!&/'!9-$@?!E3+9&5$%!&$!5%:+-5?)!!!

the pseudocode below represent the conditional logic for calculating the “transmissive polar cloud fraction grid” 
and “opaque polar cloud fraction grid” by respective division of the “transmissive cloud counter grid”  and 
“opaque cloud counter grid”, i.e., the numerator grids, by the “total observation grid”, i.e., the denominator 
grid, for either the weekly or the monthly atmosphere gridded data product:  

E$3!&$&+-!$,('3:+&5$%!035?!S5KeT!!gj!:&$!"&01#1020!
! ! ! ! ! ! ! ! ! ! ! !!!!!!!!!!&3+%(45((5:'!9-$@?!9$@%&'3!035?!S5KeT!
! &3+%(45((5:'!8$-+3!9-$@?!E3+9&5$%!035?!S5KeT!!g!!![[[[[[[[[ [[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ !
! ! ! ! ! ! ! ! ! ! ! !!!!!!!!!!!!!!!!!&$&+-!$,('3:+&5$%!035?!S5KeT!
 

! ! ! ! ! ! ! ! ! ! ! !!$8+N@'!9-$@?!9$@%&'3!035?!S5KeT!
! $8+N@'!8$-+3!9-$@?!E3+9&5$%!035?!S5KeT!!g!!![[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ !
! ! ! ! ! ! ! ! ! ! ! !!!!!!&$&+-!$,('3:+&5$%!035?!S5KeT!
'-(' !
! &3+%(45((5:'!8$-+3!9-$@?!E3+9&5$%!035?!S5KeT!!g!!>UXG1>D!
! $8+N@'!8$-+3!9-$@?!E3+9&5$%!035?!S5KeT!!g!!>UXG1>D!

NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product 

3.4	Blowing	Snow	Frequency	
H%!&/'!G*1=A!83$?@9&!5(!&/'!8+3+4'&'3!,-$M5%0!(%$M!-+6'3!&/59Z%'((K3!"#$%&' 3S5)')K!/'50/&!+,$:'!&/'!
(@3E+9'!5%!4'&'3(!&$!&/'!&$8!$E!&/'!,-$M5%0!(%$M!-+6'3TK!+&!,$&/!/50/[3+&'!S5)')K!"I!J]T!+%?!-$M[3+&'!S5)')K!
<!J]T)!!H3505%+--6!(&+&'?! 5%!&/'!G*PD\!&$!93'+&'!&/'!,-$M5%0!(%$M!E3'N@'%96K!&/'!-$M[3+&'!S<!('9$%?T!
,-$M5%0!(%$M!/'50/&!M5--!,'!@('?)!!C3':5$@(!3'-'+('(!$E!G*1<7!+%?!G*1<;!$%-6!9$%&+5%'?!,-$M5%0!(%$M!
E3'N@'%96!9$48@&'?!@(5%0!&/'!-$M[3+&'!83$E5-'!?+&+)!!U$M!M5&/!&/5(!:'3(5$%!&M$!?'&'9&5$%!035?(!+%?!&M$!
$,('3:+&5$%!035?(!+3'!9$--'9&'?!&$!9$:'3!&/'!8$-+3!3'05$%(!S8$-'M+3?!$E!7=!?'03''(!U$3&/!+%?!Q$@&/T)!!
* /'! -$M[3+&'!83$E5-'!?+&+!9$%&5%@'(!&$!,'!@('?!E$3!&/'!83$?@9&5$%!$E!,$&/!U$3&/!+%?!Q$@&/!8$-+3!-$M[
3+&'!,-$M5%0!(%$M!E3'N@'%96)!!* /'!+??5&5$%+-!/50/[3+&'!83$E5-'!?+&+!5%!&/'!%'M!/50/[3+&'!?'&'9&5$%!+%?!



!

"=!
!

$,('3:+&5$%!035?(!5(!%$M!@('?!E$3!&/'!83$?@9&5$%!$E!&/'!%'M!U$3&/!+%?!Q$@&/!8$-+3!/50/[3+&'!,-$M5%0!
(%$M!E3'N@'%96!035??'?!8+3+4'&'3()!!!

>%!0'%'3+-K!,-$M5%0!(%$M!/'50/&K3!"#$%&' K!M5--!$%-6!,'!j!=)=!S+%?!%$&!>UXG1>DT!M/'%!&/'3'!5(!+!?'&'9&'?!
,-$M5%0!(%$M!-+6'3)!!*/@(K!M/'%!&/'!-+&5&@?'!5(!8$-'M+3?!$E!7=U!$3!7=Q!+%?!M/'%':'3! !"#$%&' !j!= )=!
S+%?!%$&!>UXG1>DTK!5%93'4'%&!&/'!035?!,$W!$E!&/'!?'&'9&5$%!035?!9$33'(8$%?5%0!&$!&/'!9@33'%&!
-+&5&@?'h-$%05&@?'!,6!$%'!S<T)!!>E!,-$M5%0!(%$M!9$%E5?'%9'K!!"#$%&($#!5(!03'+&'3!&/+%!$3!'N@+-!&$![" !S,@&!
%$&!>UXG1>DTK!&/'%!5%93'4'%&!&/'!$,('3:+&5$%!035?!,$W!$E!&/'!9@33'%&!-$9+&5$%!,6!$%'!S<T)!!>E!!"#$%&($#!
5(!-'((!&/+%!["K!5&!5%?59+&'(!&/+&!&/'!(@3E+9'!M+(!%$&!?'&'9&'?)!!>%!&/5(!9+('!?$!%$&!9$%(5?'3!5&!+%!
$,('3:+&5$%!+%?!&/@(!?$!%$&!5%93'4'%&!&/'!$,('3:+&5$%!035?!S?'%$45%+&$3T)!!UH*V\!&/'!5%8@&!
8+3+4'&'3(!!"#$%&'3ST!+%?!!"#$%&($#3ST!M5--!9$%&+5%!>UXG1>D!:+-@'(!5%!&/'!83$E5-'!$,('3:+&5$%()!!
*/'3'E$3'K!>UXG1>D!5%8@&!83$E5-'!$,('3:+&5$%!'W9'8&5$%!5(!3'N@53'?!E$3!&/'('!8+3+4'&'3()!!!

Y5&/!&/'!3'N@53'4'%&!&$!83$?@9'!,$&/!-$M[3+&'!+%?!/50/[3+&'!,-$M5%0!(%$M!E3'N@'%96!+(!035??'?!
8+3+4'&'3(!Sa%8$-+3i-$3+&'i,-$M5%0i(%$MiE3'NbK!a(8$-+3i-$3+&'i,-$M5%0i(%$MiE3'NbK!
a%8$-+3i/53+&'i,-$M5%0i(%$MiE3'NbK!+%?!a(8$-+3i/53+&'i,-$M5%0i(%$MiE3'NbTK!5%8@&(!+%?!$@&8@&(!
4@(&!,'!?5(93545%+&'?!5%&$!-$M[3+&'!S-$3+&'&T!+%?!/50/[3+&'!S/53+&'&T!5%8@&!($@39'(!+%?!$@&8@&!
?'(&5%+&5$%()!

*6859+--6!E$3!&/'!%$3&/'3%!/'45(8/'3'!$3!&/'! ($@&/'3%!/'45(8/'3' K!&/'!-$M[3+&'!,-$M5%0!(%$M!83$E5-'!
?+&+!5(!83$9'(('?!+(!E$--$M(\!

the pseudocode below represents the conditional logic for incrementing the “low-rate blowing snow detection 
grid”, i.e., the numerator grid, based on the filtered and accepted 1 Hz (low-rate) profile observations ():  

E$3!':'36! <!J]!83$E5-'!$99@33'%9'!$E!)$-*.,&!"#$%&' 3ST3n!>UXG1>D!
! E$3!)$-*.,&!"#$%&' 3ST3j!=)=!
! ! -$M[3+&'!,-$M5%0!(%$M!?'&'9&5$%!035?!S5KeT!g!-$M[3+&'!,-$M5%0!(%$M!?'&'9&5$%!035?!S5KeT!k!<!

  a low-rate blowing snow layer has been detected 
the pseudocode below represents the conditional logic for incrementing the “low-rate blowing snow 
observation grid”, i.e., the denominator grid, based on the filtered and accepted 1 Hz (low-rate) profile 
observations ():  

E$3!':'36!<!J]!83$E5-'!$99@33'%9'!$E!)$-*.,&!"#$%&($#3ST3n!>UXG1>D!!
! E$3!)$-*.,&!"#$%&($#3ST3gj! [" !
! ! -$M[3+&'!,-$M5%0!(%$M!$,('3:+&5$%!035?!S5KeT!g!-$M[3+&'!,-$M5%0!(%$M!$,('3:+&5$%!035?!S5KeT!k!<!

Q545-+3-6K!&6859+-!E$3!&/'!%$3&/'3%!/'45(8/'3'!$3!&/'!($@&/'3%!/'45(8/'3'K!&/'!/50/[3+&'!,-$M5%0!(%$M!
83$E5-'!?+&+!5(!83$9'(('?!+(!E$--$M(\!

the pseudocode below represents the conditional logic for incrementing the “high-rate blowing snow detection 
grid”, i.e., the numerator grid, based on the filtered and accepted 25 Hz (high-rate) profile observations ():  

E$3!':'36!"I!J]!83$E5-'!$99@33'%9'!$E!'1-*.,&!"#$%&'3ST3n!>UXG1>D!
! E$3!'1-*.,&!"#$%&'3ST3j!=)=!
! ! /50/[3+&'!,-$M5%0!(%$M!?'&'9&5$%!035?!S5KeT!g!/50/[3+&'!,-$M5%0!(%$M!?'&'9&5$%!035?!S5KeT!k!<!

  a high-rate blowing snow layer has been detected 



!

"<!
!

the pseudocode below represents the conditional logic for incrementing the “high-rate blowing snow 
observation grid”, i.e., the denominator grid, based on the filtered and accepted 25 Hz (high-rate) profile 
observations ():  

E$3!':'36!"I!J]!83$E5-'!$99@33'%9'!$E!'1-*.,&!"#$%&($#3ST3n!>UXG1>D!!
! E$3!'1-*.,&!"#$%&($#3ST3gj! [" !
! !!!!!!/50/[3+&'!,-$M5%0!(%$M!$,('3:+&5$%!035?!S5KeT!g!/50/[3+&'!,-$M5%0!(%$M!$,('3:+&5$%!035?!S5KeT!k!<!

GE&'3!+--!G*1=A!E5-'(!E$3!&/'!8'35$?!5%!N@'(&5$%!/+:'!,''%!83$9'(('?!5%!&/5(!M+6K!&/'!,-$M5%0!(%$M!
E3'N@'%96!035?!5(!$,&+5%'?!,6!?5:5?5%0!&/'!?'&'9&5$%!035?!,6!&/'!$,('3:+&5$%!035?!SM/'3'!&/'!$,('3:+&5$%!
9$@%&!'N@+-(!$3!'W9''?(!&/'!83$?@9&!$,('3:+&5$%!9$@%&!45%54@4TK!+%?!&/'%!4@-&58-65%0!,6!<==!&$!
$,&+5%!8'39'%&)!!F$3!9+('(!M/'3'!&/'!%@4,'3!$E!$,('3:+&5$%(!E$3!+!035?!,$W!5(!-'((!&/+%!
%,,/&$!"&01#1020 !SG*1<7T!$3!0$#.'&$!"&01#1020 !SG*1<;TK!('&!&/'!,-$M5%0!(%$M!E3'N@'%96!&$!
>UXG1>D)!!!

U$&'!&/+&!,-$M5%0!(%$M!E3'N@'%96!5(!&/'!$%-6!8+3+4'&'3!3'8$3&'?!M5&/!@%5&(!$E!8'39'%&)!

F$3!&/'!%$3&/'3%!/'45(8/'3'!$3!&/'!($@&/'3%!/'45(8/'3'K!&/'!-$M[3+&'!,-$M5%0!(%$M!E3'N@'%96!035??'?!
8+3+4'&'3!5(!$,&+5%'?!+(!E$--$M(\!

the pseudocode below represents the conditional logic for calculating the “low-rate blowing snow frequency 
polar grid” in percent by division of the “low-rate blowing snow detection grid”, i.e., the numerator grid, by the 
“low-rate blowing snow observation grid”, i.e., the denominator grid, then multiplying by 100, for either the 
weekly or the monthly atmosphere gridded data product:  

E$3!-$M[3+&'!,-$M5%0!(%$M!$,('3:+&5$%!035?!S5KeT!!gj!:&$!"&01#1020!
!! ! ! ! ! ! ! ! ! ! ! ! !!!!!!!!!-$M[3+&'!,-$M5%0!(%$M!?'&'9&5$%!035?!S5KeT!
!!!!-$M[3+&'!,-$M5%0!(%$M!E3'N@'%96!8$-+3!035?!S5KeT!!g!![[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ [[[[[[[ [[!!o!<==!
!! ! ! ! ! ! ! ! ! ! ! ! !!!!!!!!-$M[3+&'!,-$M5%0!(%$M!$,('3:+&5$%!035?!S5KeT!
'-(' !
!!!!-$M[3+&'!,-$M5%0!(%$M!E3'N@'%96!8$-+3!035?!S5KeT!!g!!>UXG1>D!

NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product 

F$3!&/'!%$3&/'3%!/'45(8/'3'!$3!&/'!($@&/'3%!/'45(8/'3'K!&/'!/50/[3+&'!,-$M5%0!(%$M!E3'N@'%96!
035??'?!8+3+4'&'3!5(!$,&+5%'?!+(!E$--$M(\!

the pseudocode below represents the conditional logic for calculating the “high-rate blowing snow frequency 
polar grid” in percent by division of the “high-rate blowing snow detection grid”, i.e., the numerator grid, by the 
“high-rate blowing snow observation grid”, i.e., the denominator grid, then multiplying by 100, for either the 
weekly or the monthly atmosphere gridded data product:  

E$3!/50/[3+&'!,-$M5%0!(%$M!$,('3:+&5$%!035?!S5KeT!!gj!:&$!"&01#1020!
!! ! ! ! ! ! ! ! ! ! ! ! !!!!!!!!!/50/[3+&'!,-$M5%0!(%$M!?'&'9&5$%!035?!S5KeT!
!!!!/50/[3+&'!,-$M5%0!(%$M!E3'N@'%96!8$-+3!035?!S5KeT!!g!![[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ !!o!<==!
!! ! ! ! ! ! ! ! ! ! ! ! !!!!!!!/50/[3+&'!,-$M5%0!(%$M!$,('3:+&5$%!035?!S5KeT!
'-(' !
!!!!/50/[3+&'!,-$M5%0!(%$M!E3'N@'%96!8$-+3!035?!S5KeT!!g!!>UXG1>D!

NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product 



!

"" !
!

3.5	Apparent	Surface	Reflectivity	(ASR)	
G88+3'%&!Q@3E+9'!R'E-'9&5:5&6!SGQRT!3'83'('%&(!&/'!&3@'!(@3E+9'!3'E-'9&5:5&6!4$?5E5'?!,6!&/'!&M$[M+6!
+&4$(8/'359!&3+%(45((5$%)!!>&!M5--!0'%'3+--6!,'!+!%@4,'3!,'&M''%!=!+%?!<)!!GQR!5(!3'-+&'?!&$!&/'!3+&5$!$E!
&/'!3'9'5:'?!'%'306!&$!&/'!&3+%(45&&'?!'%'306!+%?!+((@4'(!+!1+4,'3&5+%!(@3E+9'!3'E-'9&+%9')!!U$3&/!
+%?!Q$@&/!8$-+3!035?(!+%?!+!0-$,+-!035?!+3'!'(&+,-5(/'?! +&!&/'!-$%05&@?'!+%?!-+&5&@?'!035?!(5]'!3'($-@&5$%!
+%?!&/'! ?54'%(5$%(!E$3!&/'!M''Z-6!83$?@9&K!+%?!E$3!&/'!4$%&/-6!83$?@9&K!+99$3?5%0!&$!:+-@'(!9$%&+5%'?!
5%!*+,-'!")!!*/'!8+3+4'&'3! *99*-,#.&"2 -7&-,7),(!$%!G*1=A!M5--!/+:'!+!:+-@'!$E!=)=!@%-'((!&/'3'!M+(!+!
(50%+-!?'&'9&'?!E3$4!&/'!(@3E+9'!S5)')K!9$33'(8$%?5%0-6K!"2-7*(,&"14!j!=)=T)!!Y/'%!&/'!-+&5&@?'!5(!
8$-'M+3?!$E!7=U!$3!7=Q!+%?!&/'!8+3+4'&'3!*99*-,#.&"2-7&-,7),(!!5(!03'+&'3!&/+%!=)=K!5&!S5)')K!
*99*-,#.& "2-7&-,7),(T!5(!+??'?!&$!&/'!GQR!S(@44+&5$%T!035?!,$W!+&!&/'!9@33'%&!-$9+&5$%!+%?!&/'!
9$33'(8$%?5%0!GQR!$,('3:+&5$%!035?!,$W!5(!5%93'4'%&'?)!!>E!&/'!GQR!5(!'N@+-!&$!=)=K!?$!%$&/5%0)!!UH*V\!
&/'!5%8@&!8+3+4'&'3(!*99*-,#.&"2-7&-,7),(3ST!+%?!"2-7*(,&"14!ST!?$!%$&!9$%&+5%!>UXG1>D!:+-@'(!5%!&/'!
83$E5-'!$,('3:+&5$%()!!*/'3'E$3'K!%$!>UXG1>D!5%8@&!83$E5-'!$,('3:+&5$%!&'(&5%0!5(!3'N@53'?)!!!

F$3!&/'!0-$,+-!035?K!+%?!&6859+--6!E$3!&/'!%$3&/'3%!/'45(8/'3'!$3!&/'! ($@&/'3%!/'45(8/'3' \!

the pseudocode below represents the logic for selected accumulation of the “ASR (summation) global grid” and 
the “ASR (summation) polar grid”, i.e., the numerator grids, and for selected increment of the corresponding 
“global ASR observation grid” and “polar ASR observation grid”, i.e., the denominator grids, based on the 
filtered and accepted 25 Hz (high-rate) profile observations ():  

E$3!"I!J]!83$E5-'!*99*-,#.&"2-7&-,7),(3ST3j!=)=!
! GQR!S(@44+&5$%T!0-$,+-!035?!S5KeT!g!GQR!S(@44+&5$%T!0-$,+-!035?!S5KeT!k!*99*-,#.&"2-7&-,7),(3ST3
! GQR!S(@44+&5$%T!8$-+3!035?!S5KeT!g!GQR!S(@44+&5$%T!8$-+3!035?!S5KeT!k!*99*-,#.&"2-7&-,7),(3ST3
3 0-$,+-!GQR!$,('3:+&5$%!035?!S5KeT!g!0-$,+-!GQR!$,('3:+&5$%!035?!S5KeT!k!<!
3 8$-+3!GQR!$,('3:+&5$%!035?!S5KeT!g!8$-+3!GQR!$,('3:+&5$%!035?!S5KeT!k!<!

GE&'3!&/'!8'35$?!5%!N@'(&5$%!/+(!,''%!83$9'(('?K!&/'!GQR!035?!5(!?5:5?'?!,6!&/'!$,('3:+&5$%!035?!&$!0'&!
&/'!+:'3+0'!GQR!035?!Sa0-$,+-i+(3bK!a%8$-+3i+(3bK!+%?!a(8$-+3i+(3bT)!!F$3!9+('(!M/'3'!&/'!%@4,'3!$E!
$,('3:+&5$%(!E$3!+!035?!,$W!5(!-'((!&/+%!%,,/&$!"&01#1020 !SG*1<7T!$3!0$#.'&$!"&01#1020 !SG*1<;TK!
('&!&/'!GQR!&$!>UXG1>D)!!F$3!&/'!0-$,+-!035?K!+%?!&6859+--6!E$3!&/'!%$3&/'3%!/'45(8/'3'!$3!&/'! ($@&/'3%!
/'45(8/'3'\ !

the pseudocode below represents the conditional logic for calculating the “average ASR global grid” and the 
“average ASR polar grid” by respective division of the “ASR (summation) global grid” and “ASR (summation) 
polar grid”, i.e., the numerator grids, by the “global ASR observation grid” and “polar ASR observation grid”, i.e., 
the denominator grids, for either the weekly or the monthly atmosphere gridded data product:  

E$3!&$&+-!$,('3:+&5$%!035?!S5KeT!!gj!:&$!"&01#1020!
! ! ! ! ! ! ! ! ! GQR!S(@44+&5$%T!0-$,+-!035?!S5KeT!
! +:'3+0'!GQR!0-$,+-!035?!S5KeT!!g!!![[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ !
! ! ! ! ! ! ! ! ! !!!!!0-$,+-!$,('3:+&5$%!035?!S5KeT!
 

! ! ! ! ! ! ! ! !!!!!!GQR!S(@44+&5$%T!8$-+3!035?!S5KeT!
! +:'3+0'!GQR!8$-+3!035?!S5KeT!!g!!![[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ !
! ! ! ! ! ! ! ! ! !!!8$-+3!$,('3:+&5$%!035?!S5KeT!
 
 



!

". !
!

 

'-(' !
! +:'3+0'!GQR!0-$,+-!035?!S5KeT!!g!!>UXG1>D!
! +:'3+0'!GQR!8$-+3!035?!S5KeT!!g!!>UXG1>D!

NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product 

3.6	Ground	Detection	Frequency	
F$3!03$@%?!?'&'9&5$%!E3'N@'%96!Sa0-$,+-i03%?i?'&'9&bK!a%8$-+3i03%?i?'&'9&bK!+%?!
a(8$-+3i03%?i?'&'9&bTK!&/'!G*1=A!/50/[3+&'!8+3+4'&'3!"2-7*(,&"14!!S5)')K!(@3E+9'!(50%+-!9$@%&K!&/'!
%@4,'3!$E!8/$&$%(!5%!&/'!(@3E+9'!,5%T!(/$@-?!,'!@('? )!!*/5(!M5--!,'!=)=!@%-'((!&/'!(@3E+9'!(50%+-!M+(!
?'&'9&'?)!!U$3&/!+%?!Q$@&/!C$-+3!035?(!+%?!+!0-$,+-!035?!+3'!('&!@8!+(!5%!Q'9&5$%!. )I !+,$:'K!+%?!M/'%!
"2-7*(,&"14!5(!j!=)=K!&/'!(@3E+9'!(50%+-!?'&'9&5$%!035?!,$W!+&!&/'!9@33'%&!-$9+&5$%!5(!5%93'4'%&'?)!!*/'!
9$33'(8$%?5%0!$,('3:+&5$%!035?!,$W!5(!5%93'4'%&'?!3'0+3?-'((!$E!&/'!:+-@'!$E!"2-7*(,&"14)!!UH*V\!&/'!
5%8@&!8+3+4'&'3!"2-7*(,&"143ST!?$'(!%$&!9$%&+5%!>UXG1>D!:+-@'(!5%!&/'!83$E5-'!$,('3:+&5$%()!!*/'3'E$3'K!
%$!>UXG1>D!5%8@&!83$E5-'!$,('3:+&5$%!&'(&5%0!5(!3'N@53'?)!!!

F$3!&/'!0-$,+-!035?!+%?!&6859+--6!E$3!&/'!%$3&/'3%!/'45(8/'3'!$3!&/'! ($@&/'3%!/'45(8/'3'\ !

the pseudocode below represents the conditional logic for incrementing the “surface signal detection global 
grid” and the “surface signal detection polar grid”, i.e., the numerator grids, for all 25 Hz (high-rate) profile 
observations ():  

E$3!"I!J]!83$E5-'!"2-7*(,&"143ST3j!=)=!
! (@3E+9'!(50%+-!?'&'9&5$%!0-$,+-!035?!S5KeT!g!(@3E+9'!(50%+-!?'&'9&5$%!0-$,+-!035?!S5KeT!k!<3
! (@3E+9'!(50%+-!?'&'9&5$%!8$-+3!035?!S5KeT!g!(@3E+9'!(50%+-!?'&'9&5$%!8$-+3!035?!S5KeT!k!<!

the pseudocode below represents the logic for incrementing the “global observation grid” and “polar 
observation grid”, i.e., the denominator grids, for all 25 Hz (high-rate) profile observations ():  

E$3!':'36!"I!J]!83$E5-'!!
3 0-$,+-!$,('3:+&5$%!035?!S5KeT!g!0-$,+-!$,('3:+&5$%!035?!S5KeT!k!<!
3 8$-+3!$,('3:+&5$%!035?!S5KeT!g!8$-+3!$,('3:+&5$%!035?!S5KeT!k!<!

GE&'3!&/'!8'35$?!5%!N@'(&5$%!/+(!,''%!83$9'(('?K!&/'!03$@%?!?'&'9&5$%!E3'N@'%96!5(!9+-9@-+&'?!,6!
?5:5?5%0!&/'!(@3E+9'!(50%+-!035?!,6!&/'!$,('3:+&5$%!035?!E$3!:+-@'(!$E!&/'!$,('3:+&5$%!035?!'N@+-!&$!$3!
'W9''?5%0!&/'!83$?@9&!$,('3:+&5$%!45%54@4!9$@%&!:+-@')!!F$3!9+('(!M/'3'!&/'!%@4,'3!$E!$,('3:+&5$%(!
E$3!+!035?!,$W!5(!-'((!&/+%!%,,/&$!"&01#1020 !SG*1<7T!$3!0$#.'&$!"&01#1020 !SG*1<;TK!('&!&/'!03$@%?!
?'&'9&5$%!E3'N@'%96!&$!>UXG1>D)!

the pseudocode below represents the conditional logic for calculating the “ground detection frequency global 
grid” and the “ground detection frequency polar grid” by respective division of the “surface signal detection 
global grid” and “surface signal detection polar grid”, i.e., the numerator grids, by the “global observation grid” 
and “polar observation grid”, i.e., the denominator grids, for either the weekly or the monthly atmosphere 
gridded data product:  

E$3!&$&+-!$,('3:+&5$%!035?!S5KeT!!gj!:&$!"&01#1020!
! ! ! ! ! ! ! ! ! ! ! ! !!!!!!!(@3E+9'!(50%+-!?'&'9&5$%!0-$,+-!035?!S5KeT!
! 03$@%?!?'&'9&5$%!E3'N@'%96!0-$,+-!035?!S5KeT!!g!!![[[[[[ [[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ [[[[[[[[[[[[[[ [!
! ! ! ! ! ! ! ! ! ! ! ! ! ! !0-$,+-!$,('3:+&5$%!035?!S5KeT!
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! ! ! ! ! ! ! ! ! ! ! ! !!!!!(@3E+9'!(50%+-!?'&'9&5$%!8$-+3!035?!S5KeT!
! 03$@%?!?'&'9&5$%!E3'N@'%96!8$-+3!035?!S5KeT!!g!!![[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[ !
! ! ! ! ! ! ! ! ! ! ! ! ! !!!!!!8$-+3!!$,('3:+&5$%!035?!S5KeT!
 

'-(' !
! 03$@%?!?'&'9&5$%!E3'N@'%96!0-$,+-!035?!S5KeT!!g!!>UXG1>D!
! 03$@%?!?'&'9&5$%!E3'N@'%96!8$-+3!035?!S5KeT!!g!!>UXG1>D!

NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product 

3.7	Images	of	Gridded	Fields	
>%9-@?'?!$%!,$&/!83$?@9&(!M5--!,'!54+0'(!$E!('-'9&'?!+&4$(8/'359!:+35+,-'()!!*/'!0-$,+-!+%?!8$-+3!
+&4$(8/'3'!035??'?!8+3+4'&'3(p!035?!54+0'(!M5--!$:'3-+6!4+8!54+0' (!(/$M5%0!9$%&5%'%&+-!+%?!9$@%&36!
,$@%?+35'()!!C$-+3!(&'3'$03+8/59!83$e'9&5$%!5(!@('?!E$3!&/'!8$-+3!8-$&(!+%?!'N@53'9&+%0@-+3!83$e'9&5$%!E$3!
&/'!0-$,+-!54+0'()!!*/'!54+0'(!9+%!,'!'5&/'3!e8'0!$3!8%0!E$34+&)!!Q''! &/'!,$&&$4!$E!*+,-'! I !E$3!+!-5(&!$E!
54+0'(!&$!,' !5%9-@?'?!$%!&/'!83$?@9&()!!*/'!54+0'(!/+:'!&/'!(+4'!3$$&!%+4'!+(!&/'!+&4$(8/'3'!
035??'?!8+3+4'&'3(!M5&/!&/'!+??'?!(@EE5W!ai540b)!!F$3!'W+48-'K!E$3!&/'!035??'?!8+3+4'&'3!
a0-$,+-i9-$@?iE3+9b!M5--!,'!5%9$38$3+&'?!+(!&/'!54+0'!a0-$,+-i9-$@?iE3+9i540b)!!UH*V!&/+&!&/'!-5(&!$E!
54+0'(!9$%&+5%'?!5%!*+,-'!I !5(!%$&!4'+%&!&$!,'!?'E5%5&5:')!!>&!5(!+99'8&+,-'!5E!54+0'(!$E!$&/'3!?+&+!E5'-?(!
+3'!5%9-@?'?)!!!

UH*V\!&/'!54+0'!-+,'-(!+3'!5%9-@?'?!M5&/!&/'!JDFI!83$?@9&!&'48-+&'(!E$3!&/'!G*1<7!+%?!G*1<;!
83$?@9&()!!*/'('!-+,'-(!+3'!'4,'??'?! +3'!8+3&!$E!&/'!0-$,+-!S3'9&+%0@-+3T!83$e'9&5$%!54+0'(!+%?!&/'!
8$-+3!S(&'3'$03+8/59T!83$e'9&5$%!54+0'(!5%!&/'!M''Z-6!G*1<7!$3!&/'!4$%&/-6!G*1<;!+&4$(8/'3'!035??'?!
?+&+!83$?@9&()!!F$3!&/'!54+0'(!-5(&'?!5%!*+,-'!IK!&/'!9$%&'%&(!$E!&/'!D'(9358&5$%!E5'-?(!+3'!&/'!+9&@+-!-+,'-!
9/+3+9&'3!(&35%0(!&/+&!+3'!5%9-@?'?!5%!&/'!83$?@9&!&'48-+&'(!+%?!M5--!,'!+88-5'?!&$!&/'!0'%'3+&'?!
035??'?!8+3+4'&'3!0-$,+-!+%?!8$-+3!83$e'9&5$%!54+0'()!

3.8	Minimum	Number	of	Observations	for	Each	Grid	Box	
>%!&/'!9$48@&+&5$%!$E!&/'!:+35$@(!?+&+!E5'-?(K!&/'!?+&+!+3'!?5:5?'?!,6!&/'!%@4,'3!$E!$,('3:+&5$%(!5%!
'+9/!035?!,$W)!!F$3!&/' !G*PD!X'3(5$%!")"+K!M'!5%&3$?@9'!&M$!%'M!9$%&3$-!8+3+4'&'3(!9+--'?!
%,,/ i $!" &01#10203+%?30$#.'&$!"&01#1020 )!!>E!&/'!%@4,'3!$E!$,('3:+&5$%(!E$3!+!05:'%!035?!,$W!5(!
-'((!&/+%!%,,/ i $!" &01#10203E$3!G*1<7K!&/'%!&/'!:+-@'!$E!&/+&!035?!,$W!5(!('&!&$!>UXG1>D)!!>&!M$@-?!,'!+(!
5E!&/'3'!M'3'!%$!$,('3:+&5$%(!+&!+--!E$3!&/+&!035?!,$W)!!>E!&/'!%@4,'3!$E!$,('3:+&5$%(!5(!-'((!&/ +%!
0$#.' i $!"&01#10203E$3!G*1<;K!&/'%!&/'!:+-@'!$E!&/+&!035?!,$W!5(!('&!&$!>UXG1>D)!!*/'!%$45%+-!:+-@'(!
E$3!&/'('!8+3+4'&'3(!+3'\!%,,/&$!"&01#1020 !g!"!+%?!0$#.'&$!"&01#1020 !g!2)!!*/'('!:+-@'(!+3'!
548-'4'%&'?!M5&/5%!&/'!9$?'!+(!9$%(&+%&(!+%?!?'E+@-&()!!#$%&3$-!E5-'!'W'9@&5$%!$:'335?'(!E$3!&/'('!
8+3+4'&'3(!M5--!,'!+:+5-+,-'!E$3!3'8-+9'4'%&!$E!&/'('!?'E+@-&!:+-@'()!!!

3.9	Observations	Grids	
F$3!X'3(5$%!")<!$E!&/5(!G*PD!&/'!E$--$M5%0!E5:'!SI T!$,('3:+&5$%!035?(!M'3'!+??'?!&$!&/'!83$?@9&(\!

U$3&/!C$-+3!P-$M5%0!Q%$M!F3'N@'%96!d!%'M!8+3+4'&'3!a%8$-+3i,(%$Mi$,(i035? b!
Q$@&/!C$-+3!P-$M5%0!Q%$M!F3'N@'%96!d!%'M!8+3+4'&'3!a(8$-+3i,(%$Mi$,(i035? b!
B-$,+-!GQR!d!%'M!8+3+4'&'3!a+(3i$,(i035? b3



!
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B-$,+-!*$&+-!#$-@4%!H8&59+-!D'8&/![!!a&9$?i$,(i035? b!
B-$,+-!#-$@?!$3!G'3$($-!F3+9&5$%![!!a0-$,+-i 9-$@?i+'3$($-i$,(i035? b3

Y5&/!&/5(!-+&'(&!G*PD!X'3(5$%!.)<9!DRGF*K!&/'!&M$!'W5(&5%0!S-$M[3+&'!83$E5-'T!8$-+3!,-$M5%0!(%$M!
E3'N@'%96!$,('3:+&5$%!9$@%&!035?(!+3'!'W8+%?'?!+%?!3'%+4'?!+(!+!3'(@-&!$E!&/'!+??5&5$%!$E!&/'!/50/[3+&'!
83$E5-'!8$-+3!,-$M5%0!(%$M!E3'N@'%96!$,('3:+&5$%!9$@%&!035?()!!Q@,('N@'%&-6K!&/'!E$--$M5%0!E$@3!S2T!
8$-+3!,-$M5%0!(%$M!$,('3:+&5$%!9$@%&!035?(!3'8-+9'!&/'!83':5$@(!&M$!S"T!9$@%&!035?(\!

U$3&/!C$-+3!1$M[R+&'!P-$M5%0!Q%$M!F3'N@'%96!d!%'M!8+3+4'&'3!a%8$-+3i-$3+&'i,(%$Mi$,(i035?b!
Q$@&/!C$-+3!1$M[R+&'!P-$M5%0!Q%$M!F3'N@'%96!d!%'M!8+3+4'&'3!a(8$-+3i-$3+&'i ,(%$Mi$,(i035?b!
U$3&/!C$-+3!J50/[R+&'!P-$M5%0!Q%$M!F3'N@'%96!d!%'M!8+3+4'&'3!a%8$-+3i/53+&'i,(%$Mi$,(i035?b!
Q$@&/!C$-+3!J50/[R+&'!P-$M5%0!Q%$M!F3'N@'%96!d!%'M!8+3+4'&'3!a(8$-+3i/53+&'i,(%$Mi$,(i035?b!

UH*V\!&/'!8+3+4'&'3(!a%8$-+3i,(%$Mi$,(i035??3+%?!a(8$-+3i,(%$Mi$,(i035?b!5%9-@?'?!5%!&/'!
X'3(5$%!"!G*1<7hG*1<;!83$?@9&(!+3'!%$M!3'%+4'?!&$!a%8$-+3i-$3+&'i,(%$Mi$,(i035?b!+%?!
a(8$-+3i-$3+&'i,(%$Mi$,(i035?b!$,('3:+&5$%!035?!8+3+4'&'3(!&$!9-'+3-6!?5(93545%+&'!E3$4!&/'!%'M!/50/[
3+&'!83$E5-'!?+&+!8$-+3!,-$M5%0!(%$M!E3'N@'%96!035?!9$@%&!8+3+4'&'3()!

*/'('!$,('3:+&5$%!035?(!+3'!-$+?'?!E3$4!+!('-'9&'?!('&!$E!a?'%$45%+&$3!035?(b!3'83'('%&5%0!&/'!-$059+--6!
E5-&'3'?!$,(' 3:+&5$%!9$@%&'3!035?(!$3!&/'!&$&+-!$,('3:+&5$%!035?(!9$--'9&'?!5%!'+3-5'3!('9&5$%(!+,$:'!E$3!
&/'!E$--$M5%0!8+3+4'&'3(!-5(&'?!5%!*+,-'!2!,'- $M\!

*+,-'! 2)!!G&4$(8/'3'!B35??'?!C3$?@9&(!H,('3:+&5$%!B35?!C+3+4'&'3(K!Q$@39'(K!G88-59+,-'!C+3+4'&'3(!
observation [count]  
grid parameter Section 

atmosphere gridded parameter 
algorithm source: count 

applicable to atmosphere  
gridded parameters 

global_cloud_aerosol_obs_grid (i,j) 3.1, 
3.6 

global cloud fraction: count of 
every 25 Hz profile observation 

global_cloud_frac (i,j), 
global_aerosol_frac (i,j), 
global_grnd_detect (i,j) 

tcod_obs_grid (i,j) 3.2 [global] total column optical 
depth: count of every valid 25 Hz 
profile apparent surface 
reflectance column optical depth 
[column_od_asr () > 0.0] over 
water [column_od_asr_qf () = 4] 
observation 

global_column_od (i,j) 

global_asr_obs_grid (i,j) 3.5 [global] apparent surface 
reflectance (ASR): count of every 
25 Hz profile surface signal 
detected ASR 
[apparent_surf_reflec () > 0.0] 
observation 

global_asr (i,j) 

npolar_lorate_bsnow_obs_grid (i,j) 3.4 [north polar low-rate] blowing 
snow frequency: count of every 
valid 1 Hz blowing snow layer 
detected confidence 
[bsnow_con () >= -2] observation 
in the northern polar region 

npolar_lorate_blowing_snow_freq (i,j) 
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observation [count]  
grid parameter Section 

atmosphere gridded parameter 
algorithm source: count 

applicable to atmosphere  
gridded parameters 

spolar_lorate_bsnow_obs_grid (i,j) 3.4 [south polar low-rate] blowing 
snow frequency: count of every 
valid 1 Hz blowing snow layer 
detected confidence 
[bsnow_con () >= -2] observation 
in the southern polar region 

spolar_lorate_blowing_snow_freq (i,j) 

npolar_hirate_bsnow_obs_grid (i,j) 3.4 [north polar high-rate] blowing 
snow frequency: count of every 
valid 25 Hz blowing snow layer 
detected confidence 
[bsnow_con () >= -2] observation 
in the northern polar region 

npolar_hirate_blowing_snow_freq (i,j) 

spolar_hirate_bsnow_obs_grid (i,j) 3.4 [south polar high-rate] blowing 
snow frequency: count of every 
valid 25 Hz blowing snow layer 
detected confidence 
[bsnow_con () >= -2] observation 
in the southern polar region 

spolar_hirate_blowing_snow_freq (i,j) 

npolar_cloud_obs_grid (i,j) 3.1,  
3.3.1, 
3.6 

[north] polar total cloud fraction: 
count of every 25 Hz profile 
observation in the northern polar 
region 

npolar_lowcloud_frac (i,j), 
npolar_midcloud_frac (i,j), 
npolar_highcloud_frac (i,j), 
npolar_totalcloud_frac (i,j), 
npolar_transcloud_frac (i,j), 
npolar_opaquecloud_frac (i,j), 
npolar_grnd_detect (i,j) 

spolar_cloud_obs_grid (i,j) 3.1,  
3.3.1, 
3.6 

[south] polar total cloud fraction: 
count of every 25 Hz profile 
observation in the southern polar 
region 

spolar_lowcloud_frac (i,j), 
spolar_midcloud_frac (i,j), 
spolar_highcloud_frac (i,j), 
spolar_totalcloud_frac (i,j), 
spolar_transcloud_frac (i,j), 
spolar_opaquecloud_frac (i,j), 
spolar_grnd_detect (i,j) 

npolar_asr_obs_grid (i,j) 3.5 [north polar] apparent surface 
reflectance (ASR): count of every 
25 Hz profile surface signal 
detected ASR 
[apparent_surf_reflec () > 0.0] 
observation in the northern polar 
region 

npolar_asr (i,j) 

spolar_asr_obs_grid (i,j) 3.5 [south polar] apparent surface 
reflectance (ASR): count of every 
25 Hz profile surface signal 
detected ASR 
[apparent_surf_reflec () > 0.0] 
observation in the southern polar 
region 

spolar_asr (i,j) 

3.10	Product	Statistical	Values	
F$3!'+9/!83$?@9&!035??'?!8+3+4'&'3!E$3!M/59/!+%!54+0'!5(!4+?'K!+!('&!$E!(&+&5(&59+-!:+-@'(!$E!&/'!?+&+K!
9$%(5(&5%0!$E!&/'!?+&+!45%54@4K!4+W54@4K!4'+%K!+%?!(&+%?+3?!?':5+&5$%!:+-@'(K!M5--!,'!?5(8-+6'?!$%!
&/'!035?!54+0'K!+%?!M5--!,'!M35&&'%!&$!&/'! +&4$(8/'3'!035??'? !83$?@9&)!!*/'!(&+&5(&59+-!:+-@'(!M5--!,'!
5%9-@?'?!$%!&/'!54+0'!5%!&/'!83$W545&6!$E!&/'!54+0'!8+3+4'&'3!-+,'-K!9'%&'3'?!,'-$M!&/'!-+,'-)!!F$3!
'W+48-'K!$%!&/'!0-$,+-!9-$@?!E3+9&5$%!54+0'K!+!9/+3+9&'3!(&35%0!(@,[-+,'-!M5&/!&/'!E$34+&!aL5%!g!
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W)WWWWWWK!!L+W!g!W)WWWWWWK!!L'+%!g!W)WWWWWWK!!Q&?D':!g!W)WWWWWWb!M5--!,'!?5(8-+6'?!,'-$M!&/'!54+0'!-+,'-\!
aG:'3+0'!B-$,+-!#-$@?!F3+9&5$%b!S9'%&'3'?!,'-$M!&/'!-+,'- T)!!*/'!(&+&5(&59+-!:+-@'(!$E!&/'!:+35$@(!?+&+!
83$?@9&!035??'?!8+3+4'&'3(!5?'%&5E5'?!5%!*+,-'! 7!+3'!&$!,'!M35&&'%!&$!&/'!83$?@9&!M5&/5%!&/'!N@+-5&6!
+(('((4'%&!03$@8)!!*/'!(&+&5(&59+-!:+-@'(!9$%&+5%'?!5%!&/'!+&4$(8/'3'!035??'?!83$?@9&!
N@+-5&6i+(('((4'%&h+&4$(8/'3'!03$@8!M5--!,'!(@88-5'?!&$!&/'!54+0'!0'%'3+&5$%!9$?'!&$!83'8+3'!&/'!
54+0'!(&+&5(&59+-!-+,'-)!!^UH*V\!!'W+48-'!03+8/59(!$E!+!&6859+-!0-$,+-!S3'9&+%0@-+3!83$e'9&5$%T!54+0'!+%?!+!
8$-+3!S8$-+3!(&'3'$03+8/59!83$e'9&5$%T!54+0'!M5&/!&/'!(&+&5(&59+-!:+-@'(!-+,'-!+3'!5%9-@?'?!+(!G&&+9/4'%&(!
G[<!+%?!G[" !+&!&/'!'%?!$E!&/5(!G*PD)T!

4.0	Smoothing	of	Images	
F$3!X'3(5$%!")=!$E!&/5(!G*PDK!&M$!9$%&3$-!8+3+4'&'3(!+3'!5%&3$?@9'?K!9+--'?!"0$$.'&4-153+%?3
(,#.,-&%,14'. )!!>E!&/'!9$%&3$-!8+3+4'&'3!"0$$.'&4-1535(!'N@+-!&$!<K!&/'%!5&!4'+%(!&$!+88-6!&/'!
(4$$&/5%0!+-0$35&/4!,'-$M!&$!'5&/'3!&/'!M''Z-6!83$?@9&!SG*1<7T!54+0'(K!$3!&/'!4$%&/-6!83$?@9&!
SG*1<;T!54+0'(K!,+('?!$%!&/'!83$?@9&!,'5%0!0'%'3+&'?!,6!&/'!CBV)!!UH*V!&/+&!&/'!(4$$&/5%0!+-0$35&/4!
5(!&$!,'!+88-5'?!$%-6!&$!&/'!?+&+!&$!83$?@9'!&/'!54+0'(!+%?!%$&!&$!&/'!035??'?!?+&+!E5'-?(!&/+&!+3'!
M35&&'%!&$!&/'!83$?@9&()!!*/'!%$45%+-!̂?'E+@-&`!:+-@'!$E!"0$$.'&4-15!5(!<)!!*/' !(,#.,- &%,14'.!9$%&3$-!
8+3+4'&'3!5(!+!3'+-!:+-@'!E3$4!=)=!&$!<)=!M5&/!+!%$45%+-!^?'E+@-&`!:+-@'!$E!=)7)!!UH*V!&/+&!&/'!
(,#.,-&%,14'.39$%&3$-!8+3+4'&'3!5(!%$&!+9&5:'!M/'%!54+0'!(4$$&/5%0!5(!?'('-'9&'?!S$:'335??'%!M5&/!
"0$$.'&4-15!g!=T)!!*/'('!9$%&3$-!8+3+4'&'3!:+-@'(!+3'!5%(&+--'?!5%!&/'!83$03+4!9$?'!+(!9$%(&+%&(!
^?'E+@-&(`K!+%?!4+6!,'!3'8-+9'?!,6!$:'335?'!(&+&'4'%&(!5%9-@?'?!5%!&/'!'W'9@&5$%!83$9'((5%0!9$%&3$-!E5-')!!
*/'!+-0$35&/4!,'-$M! (/+--!,'!@('?!5%!&/'!(4$$&/5%0!$E!&/'!035??'?!?+&+!E5'-?()!

Q4$$&/5%0!(/+--!,'!+88-5'?!5%!&/'!E$--$M5%0!4+%%'3)!!1'&!54+W!,'!&/'!%@4,'3!$E!-$%05&@?'!8$5%&(!5%!+!
05:'%!035?!+%?!e4+W!&/'!%@4,'3!$E!-+&5&@?'!8$5%&()!!1'&!&/'!+??3'((5%0!5%?59'(!0$!E3$4!<!&$!54+W!S5)')K!%$&!
=!&$!54+W[<T!+%?!-'&!B35?!3'83'('%&!+!035??'?!?+&+!8+3+4'&'3)!!*/'! ($@39'!035??'?!?+&+!4+6!9$%&+5%!
>UXG1>D!?+&+)!

model code represents the logic for implementing the atmosphere gridded image data smoothing algorithm  

(4$$&/i035?SlKlT!g!>UXG1>D!
!
E$3!eg!"K!e4+W[<!?$!,'05%!
! E$3!5g!"K!54+W[<!?$!,'05%!
! ! 9%&!g!=)=!
! ! (@4!g!=)=!
! ! E$3!55g!5[<K!5k<!?$!,'05%!
! ! ! E$3!eeg!e[<K!ek<!?$!,'05%!
! ! ! ! 5E!See!%'!e!$3!55!%'!5T!&/'%!,'05%!
! ! ! ! ! 5E!S035?!S55KeeT!%'!>UXG1>DT!&/'%!,'05%!
! ! ! ! ! ! 9%&kk!
! ! ! ! ! ! (@4!g!(@4!k!B35?!S55KeeT!
 
 

! ! ! ! ! '%?5E!
! ! ! ! '%?5E!
! ! ! '%?E$3!
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! ! '%?E$3!
! ! +:0!g!=)=!
! ! 5E!S9%&!0&!=)=T!&/'%!+:0!g!(@4!h!9%&!
! ! 85W!g!=)=!
! ! M'50/&!g!=)=!
! ! 5E!S035?!S5KeT!%'!>UXG1>DT!&/'%!,'05%!
! ! ! M'50/&!g!9'%&'3iM'50/&!
! ! ! 85W!g!B35?!S5KeTlM'50/&!
! ! '%?5E!
! ! (85W!g!+:0!l!S<)=!d!M'50/&T!k!85W!
! ! 5E!S(85W!%'!=)=T!&/'%!(4$$&/i035?!S5KeT!g!(85W!!
! '%?E$3!
'%?E$3!
!
E$3!5g!<K!54+W!?$!,'05%!
! 5E!SB35?!S5K<T!%'!>UXG1>D!+%?!B35?!S5K"T!%'!>UXG1>DT!&/'%!q !
! ! (4$$&/i035?!S5K<T!g!SB35?!S5K<T!k!B35?!S5K"TT!h!")=!
! 5E!SB35?!S5Ke4+W[<T!%'!>UXG1>D!+%?!B35?!S5Ke4+WT!%'!>UXG1>DT!&/'%!q !
! ! (4$$&/i035?!S5Ke4+WT!g!SB35?!S5Ke4+W[<T!k!B35?!S5Ke4+WTT!h!")=!
'%?E$3!
E$3!eg!<K!e4+W!?$!,'05%!
! 5E!SB35?!S<KeT!%'!>UXG1>D!+%?!B35?!S"KeT!%'!>UXG1>DT!&/'%!!q !
! ! (4$$&/i035?!S<KeT!g!SB35?!S<KeT!k!B35?!S"KeTT!h!")=!!
! 5E!SB35?!S54+WKeT!%'!>UXG1>D!+%?!B35?!S54+W[<KeT!%'!>UXG1>DT!&/'%!q !
! ! (4$$&/ i035?!S54+WKeT!g!SB35?!S54+W[<KeT!k!B35?!S54+WKeTT!h!")=!
'%?E$3!

UH*VQ\!&/'!+,$:'!(4$$&/5%0!+-0$35&/4!9$?'!5(!&$!,'!E@%9&5$%+--6!548-'4'%&'?!5%!&/'!($@39'!9$?'!E$3!
&/' !03+8/59(!54+0'!83$?@9&5$%!E$3!&/'!G*1<7hG*1<;!83$?@9&()!!>E!&/'!(4$$&/5%0!+-0$35&/4!E$3!54+0'(!5(!
(8'95E5'?K!&/'!83$?@9&!8+3+4'&'3!035?!+33+6!?+&+!5(!(4$$&/'?!-$9+--6!M5&/5%!&/'!54+05%0!9$?'!@(5%0!
5%&'3%+-!,@EE'3'?!?+&+d!+%?!&/'!($@39'!035??'?!8+3+4'&'3!?+&+!5%!&/'!83$?@9&!5(!%$&!4$?5E5'?)!!!

5.0	Product	Formats	
G(!4'%&5$%'? !5%!Q'9&5$%!<)=K!G*1<7!+%?!G*1<;!9$%&+5%!&/'!(+4'!+&4$(8/'3' !035??'?!:+35+,-'()!!*/'!
$%-6!?5EE'3'%9'!,'&M''%!&/'!83$?@9&(!5(!&/'!3'($-@&5$%!$E!&/'!035?(K!&/'!3'($-@&5$%!$E!&/'!-5%'+3!-+&5&@?'!
+%?!-$%05&@?'!+33+6(K!+%?!&/'!E3'N@'%96!&/+&!&/'6!M5--!,'!83$?@9'?)!!*+,-' (!" !+%?!.K!+-($!5%!Q'9&5$%!<)=K!
83$:5?'!&/'!0-$,+-!+%?!8$-+3!035?!(5]'(!+%?!&/'!-5%'+3!+33+6!(5]'(!E$3!&/'!M''Z-6[83$?@9'?!G*1<7!+%?!&/'!
4$%&/-6[83$?@9'?!G*1<;!+&4$(8/'3'! 035??'?!83$?@9&(!3'83'('%&'?!5%!*+,-'!I)!!*+,-'! 7!-5(&(!&/'!+??'?!
Q'9&5$%!.)<=!83$?@9&!(&+&5(&59+-!:+-@'(!+(!+!('8+3+&'!&+,-')!!*/'!(&+&5(&59+-!8+3+4'&'3(!+3'!9$44$%!&$!
,$&/!&/'!G*1<7!+%?!G*1<;!83$?@9&()!

>&!5(!%$&'?!E$3!&/'!83$?@9&!54+0'(!-5(&'?!5%!*+,-'!I! &/+&!&/'!D'(9358&5$%!9$-@4%!9$%&+5%(!&/'!+9&@+-!-+,'-( !
&$!,'!+88-5'?!&$!&/'!'4,'??'?!03+8/59!E$3!'+9/!54+0'?!8+3+4'&'3)!
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G*1<7!!
D54)!
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S<T! S<T! ('9$%?(!
(5%9'!
"=<O[
=<[=<!
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&$!4+Z'!83$?@9&!
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i$,(i035? !
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,-$M5%0!(%$M!9$%E5?'%9'!
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i$,(i035? !
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9$48@&'!&/'!0-$,+-!9-$@?!
E3+9&5$%!+%?!&/'!0-$,+-!
+'3$($-!E3+9&5$%!

      

0-$,+-i9-$@?iE3+9! E-$+&!! S<"=K7=T! S.7=K<O=T! E3+9&5$%! 0-$,+-!9-$@?!E3+9&5$%!
0-$,+-i+'3$($-iE3+9! E-$+&!! S<"=K7=T! S.7=K<O=T! E3+9&5$%! 0-$,+-!+'3$($-!E3+9&5$%!
0-$,+-i9$-@4%i$?! E-$+&!! S<"=K7=T! S.7=K<O=T! @%5&-'((! 0-$,+-!S$:'3!$9'+%T!&$&+-!
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9-$@?!E3+9&5$%!

%8$-+3i45?9-$@?iE3+9! E-$+&!! S<"=K.=T! S"2=K7=T! E3+9&5$%! %$3&/!8$-+3!45?!Sj!2!Z4!+%?!!
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(8$-+3i45?9-$@?iE3+9! E-$+&!! S<"=K.=T! S"2=K7=T! E3+9&5$%! ($@&/!8$-+3!45?!Sj!2!Z4!+%?!!
mg!O!Z4T!9-$@?!E3+9&5$%!

%8$-+3i/50/9-$@?iE3+9! E-$+&!! S<"=K.=T! S"2=K7=T! E3+9&5$%! %$3&/!8$-+3!/50/!Sj!O!Z4T!
9-$@?!E3+9&5$%!
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#9$)*-&.$.*)()$25&7-*(&0*=3 E-$+&!! E3+9&5$%! %$3&/!8$-+3!&$&+-!9-$@?!E3+9&5$%!
4+W54@4!

#9$)*-&.$.*)()$25&7-*(&0,*#3 E-$+&!! E3+9&5$%! %$3&/!8$-+3!&$&+-!9-$@?!E3+9&5$%!4'+%!
#9$)*-&.$.*)()$25&7-*(&"5,83 E-$+&!! E3+9&5$%! %$3&/!8$-+3!&$&+-!9-$@?!E3+9&5$%!

(&+%?+3?!?':5+&5$%!
"9$)*-&.$.*)()$25&7-*(&01#3 E-$+&!! E3+9&5$%! ($@&/!8$-+3!&$&+-!9-$@?!E3+9&5$%!

45%54@4!
"9$)*-&.$.*)()$25&7-*(&0*=3 E-$+&!! E3+9&5$%! ($@&/!8$-+3!&$&+-!9-$@?!E3+9&5$%!

4+W54@4!
"9$)*-&.$.*)()$25&7-*(&0,*#3 E-$+&!! E3+9&5$%! ($@&/!8$-+3!&$&+-!9-$@?!E3+9&5$%!4'+%!
"9$)*-&.$.*)()$25&7-*(&"5,83 E-$+&!! E3+9&5$%! ($@&/!8$-+3!&$&+-!9-$@?!E3+9&5$%!

(&+%?+3?!?':5+&5$%!
    

#9$)*-&.-*#"()$25&7-*(&01#3 E-$+&!! E3+9&5$%! %$3&/!8$-+3!&3+%(45((5:'!9-$@?!
E3+9&5$%!45%54@4!

#9$)*-&.-*#"()$25&7-*(&0*=3 E-$+&!! E3+9&5$%! %$3&/!8$-+3!&3+%(45((5:'!9-$@?!
E3+9&5$%!4+W54@4!



!
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!

4'$315!6:3&#(/78&--,--9,*/6&/9$-10,', !

C+3+4'&'3! *68' ! _%5&(! D'(9358&5$%!
#9$)*-&.-*#"()$25&7-*(&0,*#3 E-$+&!! E3+9&5$%! %$3&/!8$-+3!&3+%(45((5:'!9-$@?!

E3+9&5$%!4'+%!
#9$)*-&.-*#"()$25&7-*(&"5,83 E-$+&!! E3+9&5$%! %$3&/!8$-+3!&3+%(45((5:'!9-$@?!

E3+9&5$%!(&+%?+3?!?':5+&5$%!
"9$)*-&.-*#"()$25&7-*(&01#3 E-$+&!! E3+9&5$%! ($@&/!8$-+3!&3+%(45((5:'!9-$@?!

E3+9&5$%!45%54@4!
"9$)*-&.-*#"()$25&7-*(&0*=3 E-$+&!! E3+9&5$%! ($@&/!8$-+3!&3+%(45((5:'!9-$@?!

E3+9&5$%!4+W54@4!
"9$)*-&.-*#"()$25&7-*(&0,*#3 E-$+&!! E3+9&5$%! ($@&/!8$-+3!&3+%(45((5:'!9-$@?!

E3+9&5$%!4'+%!
"9$)*-&.-*#"()$25&7-*(&"5,83 E-$+&!! E3+9&5$%! ($@&/!8$-+3!&3+%(45((5:'!9-$@?!

E3+9&5$%!(&+%?+3?!?':5+&5$%!
#9$)*-&$9*;2,()$25&7-*(&01#3 E-$+&!! E3+9&5$%! %$3&/!8$-+3!$8+N@'!9-$@?!E3+9&5$%!

45%54@4!
#9$)*-&$9*;2,()$25&7-*(&0*=3 E-$+&!! E3+9&5$%! %$3&/!8$-+3!$8+N@'!9-$@?!E3+9&5$%!

4+W54@4!
#9$)*-&$9*;2,()$25&7-*(&0,*# 3 E-$+&!! E3+9&5$%! %$3&/!8$-+3!$8+N@'!9-$@?!E3+9&5$%!

4'+%!
#9$)*-&$9*;2,()$25&7-*(&"5,83 E-$+&!! E3+9&5$%! %$3&/!8$-+3!$8+N@'!9-$@?!E3+9&5$%!

(&+%?+3?!?':5+&5$%!
"9$)*-&$9*;2,()$25&7-*(&01#3 E-$+&!! E3+9&5$%! ($@&/!8$-+3!$8+N@'!9-$@?!E3+9&5$%!

45%54@4!
"9$)*-&$9*;2,()$25&7-*(&0*=3 E-$+&!! E3+9&5$%! ($@&/!8$-+3!$8+N@'!9-$@?!E3+9&5$%!

4+W54@4!
"9$)*-&$9*;2,()$25&7-*(&0,*# 3 E-$+&!! E3+9&5$%! ($@&/!8$-+3!$8+N@'!9-$@?!E3+9&5$%!

4'+%!
"9$)*-&$9*;2,()$25&7-*(&"5,83 E-$+&!! E3+9&5$%! ($@&/!8$-+3!$8+N@'!9-$@?!E3+9&5$%!

(&+%?+3?!?':5+&5$%!
    

#9$)*-&)$-*.,&!)$%1#4&"#$%&7-,;&01#3 E-$+&!! 8'39'%&! -$M[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'!%$3&/'3%!/'45(8/'3'!8 $-+3!
3'05$%!45%54@4!

#9$)*-&)$-*.,&!)$%1#4&"#$%&7-,;&0*=3 E-$+&!! 8'39'%&! -$M[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'!%$3&/'3%!/'45(8/'3'!8$-+3!
3'05$%!4+W54@4!

#9$)*-&)$-*.,&!)$%1#4&"#$%&7-,;&0,*#3 E-$+&!! 8'39'%&! -$M[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'! %$3&/'3%!/'45(8/'3'!8$-+3!
3'05$%!4'+%!

#9$)*-&)$-*.,&!)$%1#4&"#$%&7-,;&"5,83 E-$+&!! 8'39'%&! -$M[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'!%$3&/'3%!/'45(8/'3'!8$-+3!
3'05$%!(&+%?+3?!?':5+&5$%!

"9$)*-&)$-*.,&!)$%1#4&"#$%&7-,;&01#3 E-$+&!! 8'39'%&! -$M[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'!($@&/'3%!/'45(8/'3'!8$-+3!
3'05$%!45%54@4!



!

.; !
!

4'$315!6:3&#(/78&--,--9,*/6&/9$-10,', !

C+3+4'&'3! *68' ! _%5&(! D'(9358&5$%!
"9$)*-&)$-*.,&!)$%1#4&"#$%&7-,;&0*=3 E-$+&!! 8'39'%&! -$M[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!

&/'!($@&/'3%!/'45(8/'3'!8$-+3!
3'05$%!4+W54@4!

"9$)*-&)$-*.,&!)$%1#4&"#$%&7-,;&0,*#3 E-$+&!! 8'39'%&! -$M[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'!($@&/'3%!/'45(8/'3'!8$-+3!
3'05$%!4'+%!

"9$)*-&)$-*.,&!)$%1#4&"#$%&7-,;&"5,83 E-$+&!! 8'39'%&! -$M[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'!($@&/'3%!/'45(8/'3'!8$-+3!
3'05$%!(&+%?+3?!?':5+&5$%!

#9$)*-&'1-*.,&!)$%1#4&"#$%&7-,;&01#3 E-$+&!! 8'39'%&! /50/[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'!%$3&/'3%!/'45(8/'3'!8$-+3!
3'05$%!45%54@4!

#9$)*-&'1-*.,&!)$%1#4&"#$%&7-,;&0*=3 E-$+&!! 8'39'%&! /50/[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'!%$3&/'3%!/'45(8/'3'!8$-+3!
3'05$%!4+W54@4!

#9$)*-&'1-*.,&!)$%1#4&"#$%&7-,;&0,*#3 E-$+&!! 8'39'%&! /50/[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'!%$3&/'3%!/'45(8/'3'!8$-+3!
3'05$%!4'+%!

#9$)*-&'1-*.,&!)$%1#4&"#$%&7-,;&"5,83 E-$+&!! 8'39'%&! /50/[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'!%$3&/'3%!/'45(8/'3'!8$-+3!
3'05$%!(&+%?+3?!?':5+&5$%!

"9$)*-&'1-*.,&!)$%1#4&"#$%&7-,;&01#3 E-$+&!! 8'39'%&! /50/[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'!($@&/'3%!/'45(8/'3'!8$-+3!
3'05$%!45%54@4!

"9$)*-&'1-*.,&!)$%1#4&"#$%&7-,;&0*=3 E-$+&!! 8'39'%&! /50/[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'!($@&/'3%!/'45(8/'3'!8$-+3!
3'05$%!4+W54@4!

"9$)*-&'1-*.,&!)$%1#4&"#$%&7-,;&0,*#3 E-$+&!! 8'39'%&! /50/[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'!($@&/'3%!/'45(8/'3'!8$-+3!
3'05$%!4'+%!

"9$)*-&'1-*.,&!)$%1#4&"#$%&7-,;&"5,83 E-$+&!! 8'39'%&! /50/[3+&'!,-$M5%0!(%$M!E3'N@'%96!E$3!
&/'!($@&/'3%!/'45(8/'3'!8$-+3!
3'05$%!(&+%?+3?!?':5+&5$%!

    

#9$)*-&*"-&01#3 E-$+&!! =![!<! %$3&/!8$-+3!+88+3'%&!(@3E+9'!
3'E-'9&+%9'!45%54@4!

#9$)*-&*"-&0*=3 E-$+&!! =![!<! %$3&/!8$-+3!+88+3'%&!(@3E+9'!
3'E-'9&+%9'!4+W54@4!

#9$)*-&*"-&0,*# 3 E-$+&!! =![!<! %$3&/!8$-+3!+88+3'%&!(@3E+9'!
3'E-'9&+%9'!4'+%!

#9$)*-&*"-&"5,83 E-$+&!! =![!<! %$3&/!8$-+3!+88+3'%&!(@3E+9'!
3'E-'9&+%9'!(&+%?+3?!?':5+&5$%!

"9$)*-&*"-&01#3 E-$+&!! =![!<! ($@&/!8$-+3!+88+3'%&!(@3E+9'!
3'E-'9&+%9'!45%54@4!



!
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4'$315!6:3&#(/78&--,--9,*/6&/9$-10,', !

C+3+4'&'3! *68' ! _%5&(! D'(9358&5$%!
"9$)*-&*"-&0*=3 E-$+&!! =![!<! ($@&/!8$-+3!+88+3'%&!(@3E+9'!

3'E-'9&+%9'!4+W54@4!
"9$)*-&*"-&0,*# 3 E-$+&!! =![!<! ($@&/!8$-+3!+88+3'%&!(@3E+9'!

3'E-'9&+%9'!4'+%!
"9$)*-&*"-&"5,83 E-$+&!! =![!<! ($@&/!8$-+3!+88+3'%&!(@3E+9'!

3'E-'9&+%9'!(&+%?+3?!?':5+&5$%!
4)$!*)&*"-&01#3 E-$+&!! =![!<! 0-$,+-!+88+3'%&!(@3E+9'!3'E-'9&+%9'!

45%54@4!
4)$!*)&*"-&0*=3 E-$+&!! =![!<! 0-$,+-!+88+3'%&!(@3E+9'!3'E-'9&+%9'!

4+W54@4!
4)$!*)&*"-&0,*# 3 E-$+&!! =![!<! 0-$,+-!+88+3'%&!(@3E+9'!3'E-'9&+%9'!

4'+%!
4)$!*)&*"-&"5,83 E-$+&!! =![!<! 0-$,+-!+88+3'%&!(@3E+9'!3'E-'9&+%9'!

(&+%?+3?!?':5+&5$%!
    

#9$)*-&4-#5&5,.,(.&01#3 E-$+&!! E3+9&5$%! %$3&/!8$-+3!03$@%?!?'&'9&5$%!
E3'N@'%96!45%54@4!

#9$)*-&4-#5&5,.,(.&0*=3 E-$+&!! E3+9&5$%! %$3&/!8$-+3!03$@%?!?'&'9&5$%!
E3'N@'%96!4+W54@4!

#9$)*-&4-#5&5,.,(.&0,*# 3 E-$+&!! E3+9&5$%! %$3&/!8$-+3!03$@%?!?'&'9&5$%!
E3'N@'%96!4'+%!

#9$)*-&4-#5&5,.,(.&"5,83 E-$+&!! E3+9&5$%! %$3&/!8$-+3!03$@%?!?'&'9&5$%!
E3'N@'%96!(&+%?+3?!?':5+&5$%!

"9$)*-&4-#5&5,.,(.&01#3 E-$+&!! E3+9&5$%! ($@&/!8$-+3!03$@%?!?'&'9&5$%!
E3'N@'%96!45%54@4!

"9$)*-&4-#5&5,.,(.&0*=3 E-$+&!! E3+9&5$%! ($@&/!8$-+3!03$@%?!?'&'9&5$%!
E3'N@'%96!4+W54@4!

"9$)*-&4-#5&5,.,(.&0,*# 3 E-$+&!! E3+9&5$%! ($@&/!8$-+3!03$@%?!?'&'9&5$%!
E3'N@'%96!4'+%!

"9$)*-&4-#5&5,.,(.&"5,83 E-$+&!! E3+9&5$%! ($@&/!8$-+3!03$@%?!?'&'9&5$%!
E3'N@'%96!(&+%?+3?!?':5+&5$%!

4)$!*)&4-#5&5,.,(.&01#3 E-$+&! E3+9&5$%! 0-$,+-!03$@%?!?'&'9&5$%!E3'N@'%96!
45%54@4!

4)$!*)&4-#5&5,.,(.&0*= 3 E-$+&! E3+9&5$%! 0-$,+-!03$@%?!?'&'9&5$%!E3'N@'%96!
4+W54@4!

4)$!*)&4-#5&5,.,(.&0,*# 3 E-$+&! E3+9&5$%! 0-$,+-!03$@%?!?'&'9&5$%!E3'N@'%96!
4'+%!

4)$!*)&4-#5&5,.,(.&"5,83 E-$+&! E3+9&5$%! 0-$,+-!03$@%?!?'&'9&5$%!E3'N@'%96!
(&+%?+3?!?':5+&5$%!

    

UH*V\!&/'!+&4$(8/'3'!035??'?!8+3+4'&'3(!(&+&5(&59+-!?+&+!M5--!,'!-$9+&'?!M5&/5%!&/'!83$?@9&!
ahN@+-5&6i+(('((4'%&h+&4$(8/'3'b!03$@8)!



!
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!

6.0	Product	Production	Considerations	
15(&!$E!G*PD!1'+?!(@00'(&5$%(!3'0+3?5%0!&/'!?+&'h&54'!(8+%!E$3!83$?@9&5$%!$E!+&4$(8/'3'!035??'?!?+&+!
83$?@9&(\!

• &/'!4$%&/-6!83$?@9&!M5--!,'05%!$%!&/'!E53(&!?+6!$E!&/'!4$%&/c!
• &/'!4$%&/-6!?+&+!83$?@9&!M5--!'%?!$%!&/'!-+(&!?+6!$E!&/'!4$%&/c!
• &/'!E53(&!M''Z-6!?+&+!83$?@9&!M5&/5%!&/'!4$%&/!M5--!,'05%!$%!&/'!E53(&!?+6!$E!&/'!4$%&/K!'%?!$%!

&/'!(':'%&/!?+6!$E!&/'!4$%&/K!+%?!9$%&+5%!(':'%!?+6(c!
• &/'!('9$%?!M''Z-6!?+&+!83$?@9&!M5&/5%!&/'!4$%&/!M5--!,'05%!$%!&/'!'50/&/!?+6!$E!&/'!4$%&/K!

'%?!$%!&/'!E$@3&''%&/!?+6!$E!&/'!4$%&/K!+%?!9$%&+5%!(':'%!?+6(c!
• &/'!&/53?!M''Z-6!?+&+!83$?@9&!M5&/5%!&/'!4$%&/!M5--!,'05%!$%!&/'!E5E&''%&/!?+6!$E!&/'!4$%&/K!

'%?!$%!&/'!&M'%&6[E53(&!?+6!$E!&/'!4$%&/K!+%?!9$%&+5%!(':'%!?+6(c!
• &/'!E$@3&/!M''Z-6!?+&+!83$?@9&!M5&/5%!&/'!4$%&/!M5--!,'05%!$%!&/'!&M'%&6[('9$%?!?+6!$E!&/'!

4$%&/K!'%?!$%!'5&/'3!&/'!&M'%&6['50/&/K!&M'%&6[%5%&/K!&/53&5'&/K!$3!&/53&6[E53(&!?+6!$E!&/'!4$%&/K!
+%?!M5--!9$%&+5%!'5&/'3!(':'%!?+6(K!'50/&!?+6(K!%5%'!?+6(K!$3!&'%!?+6(K!3'(8'9&5:'-6K!?'8'%?5%0!$%!
&/'!9+-'%?+3!4$%&/!+%?!-'+8!6'+3)!

*/'!E$--$M5%0!&+,-'(!(@88-6!&/'!,'05%%5%0!+%?!'%?5%0!?+&'(!E$3!&/'!9$%&3$-!E5-'!0'%'3+&5$%!E$3!83$?@9&5$%!
$E!4$%&/-6!G*1<;!+%?!M''Z-6!G*1<7!+&4$(8/'3'!035??'?!?+&+!83$?@9&()!

6.1	ATL17	Monthly	Atmosphere	Gridded	Product	Content	Control	

L$%&/-6!G*1<;!C3$?@9&!F5-'!#$%&'%&!#$%&3$-!>%E$34+&5$%!
S@('?!&$!9$%&3$-!&/'!9$--'9&5$%!+%?!(8'95E59+&5$%!$E!G*1=A!E5-'(!&$!9$48$('!&/'!83$?@9&T!

L$%&/! P'05%%5%0!D+&'! V%?5%0!D+&'!
U@4,'3!
$E!D+6(!

C$((5,-'!
U@4,'3!$E!
F5-'(!SRB*(T!

f+%@+36! f+%@+36!=<! f+%@+36!.<! .< ! 2;2 !
F',3@+36! F',3@+36!=<! F',3@+36!"O! "O! 2"O!
F',3@+36!S-'+8!6'+3T! F',3@+36!=<! F',3@+36!"A! "A! 22. !
L+39/! L+39/!=<! L+39/!.< ! .< ! 2;2 !
G835-! G835-!=<! G835-!.=! .= ! 2IA!
L+6! L+6!=<! L+6!.< ! .< ! 2;2 !
f@%'! f@%'!=<! f@%'!.=! .= ! 2IA!
f@-6! f@-6!=<! f@-6!.<! .< ! 2;2 !
G@0@(&! G@0@(&!=<! G@0@(&!.<! .< ! 2;2 !
Q'8&'4,'3 ! Q'8&'4,'3!=< ! Q'8&'4,'3!.= ! .= ! 2IA!
H9&$,'3! H9&$,'3!=<! H9&$,'3!.<! .< ! 2;2 !
U$:'4,'3 ! U$:'4,'3!=< ! U$:'4,'3!.= ! .= ! 2IA!
D'9'4,'3 ! D'9'4,'3!=< ! D'9'4,'3!.< ! .< ! 2;2 !

*+,-'! O)!!L$%&/-6!G*1<;!D+&+!C3$?@9&!G*1=A!F5-'!#$48$(5&5$%!,6!L$%&/!



!

2=!
!

6.2	ATL16	Weekly	Atmosphere	Gridded	Product	Content	Control	

Y''Z-6!G*1<7!C3$?@9&!F5-'!#$%&'%&!#$%&3$-!>%E$34+&5$%!
S@('?!&$!9$%&3$-!&/'!9$--'9&5$%!+%?!(8'95E59+&5$%!$E!G*1=A!E5-'(!&$!9$48$('!&/'!83$?@9&T!

L$%&/! Y''Z ! P'05%%5%0!D+&'! V%?5%0!D+&'!
U@4,'3!$E!
D+6(!

C$((5,-'!
U@4,'3!$E!F5-'(!
SRB*(T!

f+%@+36! =<! f+%@+36!=<! f+%@+36!=;! =; ! <=;!
f+%@+36! ="! f+%@+36!=O! f+%@+36!<2! =; ! <=;!
f+%@+36! =. ! f+%@+36!<I! f+%@+36!"<! =; ! <=;!
f+%@+36! =2! f+%@+36!""! f+%@+36!.<! <=! <I. !
F',3@+36! =<! F',3@+36!=<! F',3@+36!=;! =; ! <=;!
F',3@+36! ="! F',3@+36!=O! F',3@+36!<2! =; ! <=;!
F',3@+36! =. ! F',3@+36!<I! F',3@+36!"<! =; ! <=;!
F',3@+36! =2! F',3@+36!""! F',3@+36!"O! =; ! <=;!
F',3@+36!S-'+8!
6'+3T!

=2! F',3@+36!""! F',3@+36!"A! =O! <". !

L+39/! =<! L+39/!=<! L+39/!=; ! =; ! <=;!
L+39/! ="! L+39/!=O! L+39/!<2! =; ! <=;!
L+39/! =. ! L+39/!<I ! L+39/!"< ! =; ! <=;!
L+39/! =2! L+39/!"" ! L+39/!.< ! <=! <I. !
G835-! =<! G835-!=<! G835-!=;! =; ! <=;!
G835-! ="! G835-!=O! G835-!<2! =; ! <=;!
G835-! =. ! G835-!<I! G835-!"<! =; ! <=;!
G835-! =2! G835-!""! G835-!.=! =A! <.O!
L+6! =<! L+6!=<! L+6!=; ! =; ! <=;!
L+6! ="! L+6!=O! L+6!<2! =; ! <=;!
L+6! =. ! L+6!<I ! L+6!"<! =; ! <=;!
L+6! =2! L+6!"" ! L+6!.< ! <=! <I. !
f@%'! =<! f@%'!=<! f@%'!=;! =; ! <=;!
f@%'! ="! f@%'!=O! f@%'!<2! =; ! <=;!
f@%'! =. ! f@%'!<I! f@%'!"<! =; ! <=;!
f@%'! =2! f@%'!""! f@%'!.=! =A! <.O!
f@-6! =<! f@-6!=<! f@-6!=;! =; ! <=;!
f@-6! ="! f@-6!=O! f@-6!<2! =; ! <=;!
f@-6! =. ! f@-6!<I! f@-6!"<! =; ! <=;!
f@-6! =2! f@-6!""! f@-6!.<! <=! <I. !
G@0@(&! =<! G@0@(&!=<! G@0@(&!=;! =; ! <=;!
G@0@(&! ="! G@0@(&!=O! G@0@(&!<2! =; ! <=;!
G@0@(&! =. ! G@0@(&!<I! G@0@(&!"<! =; ! <=;!
G@0@(&! =2! G@0@(&!""! G@0@(&!.<! <=! <I. !
Q'8&'4,'3 ! =<! Q'8&'4,'3!=< ! Q'8&'4,'3!=; ! =; ! <=;!
Q'8&'4,'3 ! ="! Q'8&'4,'3!=O! Q'8&'4,'3!<2 ! =; ! <=;!
Q'8&'4,'3 ! =. ! Q'8&'4,'3!<I ! Q'8&'4,'3!"< ! =; ! <=;!
Q'8&'4,'3 ! =2! Q'8&'4,'3!"" ! Q'8&'4,'3!.= ! =A! <.O!
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L$%&/! Y''Z ! P'05%%5%0!D+&'! V%?5%0!D+&'!
U@4,'3!$E!
D+6(!

C$((5,-'!
U@4,'3!$E!F5-'(!
SRB*(T!

H9&$,'3! =<! H9&$,'3!=<! H9&$,'3!=;! =; ! <=;!
H9&$,'3! ="! H9&$,'3!=O! H9&$,'3!<2! =; ! <=;!
H9&$,'3! =. ! H9&$,'3!<I! H9&$,'3!"<! =; ! <=;!
H9&$,'3! =2! H9&$,'3!""! H9&$,'3!.<! <=! <I. !
U$:'4,'3 ! =<! U$:'4,'3!=< ! U$:'4,'3!=; ! =; ! <=;!
U$:'4,'3 ! ="! U$:'4,'3!=O ! U$:'4,'3!<2 ! =; ! <=;!
U$:'4,'3 ! =. ! U$:'4,'3!<I ! U$:'4,'3!"< ! =; ! <=;!
U$:'4,'3 ! =2! U$:'4,'3!"" ! U$:'4,'3!.= ! =A! <.O!
D'9'4,'3 ! =<! D'9'4,'3!=< ! D'9'4,'3!=; ! =; ! <=;!
D'9'4,'3 ! ="! D'9'4,'3!=O ! D'9'4,'3!<2 ! =; ! <=;!
D'9'4,'3 ! =. ! D'9'4,'3!<I ! D'9'4,'3!"< ! =; ! <=;!
D'9'4,'3 ! =2! D'9'4,'3!"" ! D'9'4,'3!.< ! <=! <I. !

*+,-'! A)!!Y''Z-6!G*1<7!D+&+!C3$?@9&!G*1=A!F5-'!#$48$(5&5$%!,6!L$%&/!+%?!Y''Z!

!

! 	



!

2" !
!

A.0	Attachments	

A.1	Attachment	A-1:	Exhibit	Rectangular	Image	with	Statistical	Data	Label	

G&&+9/4'%&!G[<!!VW/5,5&!a+&-+(i8-$&b!G88-59+&5$%!G*1<;!C3$?@9&!C6&/$%!#$?'!B'%'3+&'?!R'9&+%0@-+3!
C3$e'9&5$%!B-$,+-!C+3+4'&'3!>4+0'!M5&/!G??'?!B35?!Q&+&5(&59+-!D+&+!Q@,[1+,'- )!

*/'!03+8/59!+,$:'!83'('%&(!&/'!3'9&+%0@-+3!83$e'9&5$%!54+0'!$E!&/'!B-$,+-!#-$@?!F3+9&5$%!8+3+4'&'3!
83$?@9'?!,6!&/'!C6&/$%!9$?'!+88-59+&5$%!a+&-+(i8-$&)86b!@(5%0!&/'!G*1<7hG*1<;!83$?@9&!(8'95E59!
a8-$&i+&-<7)86a!C6&/$%!9$?')!*/'!54+0'!'W&3+9&'?!E3$4!&/'!4$%&/-6!G*1<;!+&4$(8/'3'!035??'?!83$?@9&!
E$3!&/'!4$%&/!$E!L+39/!"=<A!/+(!,''%!'?5&'?!&$!+88-6!&/'!(&+&5(&59+-!?+&+!-+,'-!(/$M5%0!&/'!035??'?!
?+&+!45%54@4K!4+W54@4K!4'+%K!+%?!(&+%?+3?!?':5+&5$%!:+-@'(K!8$(5&5$%'?!+(!+!9/+3+9&'3!&'W&!(&35%0!
(@,[-+,'- !

L5%!g!=)======K!L+W!g!<)======K!L'+%!g!=)I";A";K!Q&?D':!g!=)";O;O.!

9'%&'3'?!,'-$M!&/'!54+0'!8+3+4'&'3!-+,'- !

B-$,+-!#-$@?!F3+9&5$%!

*/'!(&+&5(&59+-!?+&'!:+-@'(!E$3!&/5(!'W+48-'!8+3+4'&'3!54+0'!S+%?!&/'!$&/'3!0-$,+-!+%?!8$-+3!8+3+4'&'3!
54+0'(T!M5--!,'!$,&+5%'?!E3$4!&/'!G*1<;!83$?@9&!N@+-5&6!+(('((4'%&!?+&+!03$@8!,6!&/'!54+0'[
0'%'3+&5%0!C6&/$%!9$?'!+88-59+&5$%)!!*/'!,+(5(!E$3!&/5(!54+0'!548-'4'%&+&5$%!5(!E$@%?!5%!Q'9&5$%!.)<=)!

Min = 0.000000,  Max = 1.000000,  Mean = 0.527927,  StdDev = 0.278783
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A.2	Attachment	A-2:	Exhibit	Polar	Image	with	Statistical	Data	Label	

G&&+9/4'%&!G["!!VW/5,5&!a+&-+(i8-$&b!G88-59+&5$%!G*1<;!C3$?@9&!C6&/$%!#$?'!B'%'3+&'?!C$-+3!
Q&'3'$03+8/59!C3$e'9&5$%!C$-+3!C+3+4'&'3!>4+0'!M5&/!G??'?!B35?!Q&+&5(&59+-!D+&+!Q@,[1+,'-) !

*/'!03+8/59!+,$:'!83'('%&(!&/'!8$-+3!(&'3'$03+8/59!83$e'9&5$%!54+0'!$E!&/'!U$3&/!C$-+3!*$&+-!#-$@?!
F3+9&5$%!8+3+4'&'3!83$?@9'?!,6!&/'!C6&/$%!9$?'!+88-59+&5$%!a+&-+(i8-$&)86b!@(5%0!&/'!G*1<7hG*1<;!
83$?@9&!(8'95E59!a8-$&i+&-<7)86a!C6&/$%!9$?')!!*/'!54+0'!'W&3+9&'?!E3$4!&/'!4$%&/-6!G*1<;!+&4$(8/'3'!
035??'?!83$?@9&!E$3!&/'!4$%&/!$E!L+39/!"=<A!/+(!,''%!'?5&'?!&$!+88-6!&/'!(&+&5(&59+-!?+&+!-+,'-!(/$M5%0!
&/'!035??'?!?+&+!45%54@4K!4+W54@4K!4'+%K!+%?!(&+%?+3?!?':5+&5$%!:+-@'(K!8$(5&5$%'?!+(!+!9/+3+9&'3!
&'W&!(&35%0!(@,[-+,'-! !

L5%!g!=)===.72K!!L+W!g!<)======K!!L'+%!g!=)2.2<OAK!!Q&?D':!g!=)".<2AO!

Min = 0.000364,  Max = 1.000000,  Mean = 0.434189,  StdDev = 0.231498
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9'%&'3'?!,'-$M!&/'!54+0'!8+3+4'&'3!-+,'- !

U$3&/!C$-+3!*$&+-!#-$@?!F3+9&5$%!

*/'!(&+&5(&59+-!?+&'!:+-@'(!E$3!&/5(!'W+48-'!8+3+4'&'3!54+0'!S+%?!&/'!$&/'3!0-$,+-!+%?!8$-+3!8+3+4'&'3!
54+0'(T!M5--!,'!$,&+5%'?!E3$4!&/'!G*1<;!83$?@9&!N@+-5&6!+(('((4'%&!?+&+!03$@8!,6!&/'!54+0'[
0'%'3+&5%0!C6&/$%!9$?'!+88-59+&5$%)!!*/'!,+(5(!E$3!&/5(!54+0'!548-'4'%&+&5$%!5(!E$@%?!5%!Q'9&5$%!.)<=)!

UH*V!&/+&!&/'!+,$:'!'W/5,5&!54+0'(!+3'!0'%'3+&'?!M5&/!a+&-+(i-.,i+&4b!:'3(5$%!<)<!CBV!@(5%0!&/'!
4$%&/-6!8$-+3!035?!9'--!(5]'!$E!<!?'03''!,6!<!?'03'')!!*/'!X'3(5$%!<)"!CBV!M5--!0'%'3+&'!&/'!8$-+3!035?!
83$e'9&5$%!M5&/!+!9'--!(5]'!$E!<)I!?'03''(!-$%05&@?'!,6!=)I!?'03''(!-+&5&@?')!!!
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A.3	Attachment	A-3:	Example	Global	Gridded	Parameter	Reference	Layout	

 

Example Global Gridded Parameter Reference Layout
Grid Cell Index Formula Application for ProÞle Data Gridding

1 x 1 degree
monthly grid

grid cell

Monthly Global Grid Reference Grid Cell

1 x 1 degree
monthly grid
reference  
grid cell

1 x 1 degree
monthly grid

grid cell

1 x 1 degree
monthly grid

grid cell

-180.0¡          longitude          -179.0¡

-9
0.

0¡
   

   
   

   
la
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ud
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-8

9.
0¡

-180.0¡ => lon > -179.0¡ -179.0¡ => lon > -178.0¡

Global Grid Cell Index: (longitude index, latitude index)

-90.0¡ => lat > -89.0¡ -90.0¡ => lat > -89.0¡

-89.0¡ => lat > -88.0¡ -89.0¡ => lat > -88.0¡

-180.0¡ => lon > -179.0¡ -179.0¡ => lon > -178.0¡

(0,0) (1,0)

(0,1) (1,1)

Reference index point:  (0,0) = (-180,-90)  = the lower left corner
Product:  ATL17 Ð monthly gridded product (global parameters)
Grid size: global (rectangular projection): 1 degree longitude by 1 degree latitude

closed boundary
open boundary
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G&&+9/4'%&!G[.!!B3+8/59+-!>4+0'!>--@(&3+&5%0!Q'9&5$%!")=!B-$,+-!B35?!G88-59+&5$%!+%?!>%?'W!#$48@&+&5$%!
E$3!&/'!G*1<;!L$%&/-6!B35??'?!G&4$(8/'3'!C3$?@9&!C+3+4'&'3)!

*/5(!03+8/59!83$:5?'(!+%!'W+48-'!54+0'!&$!?'859&!+88-59+&5$%!$E!&/'!Q'9&5$%!")=!B-$,+-!S3'9&+%0@-+3!
83$e'9&5$%T!<[?'03'' !-$%05&@?'!,6!<[?'03'' !-+&5&@?'!035?!9'--!(5]'!+%?!5%?'W5%0!E$34@-+!E$3!&/'!G*1<;!
4$%&/-6!83$?@9&!035?!9'--!4+885%0!M5&/!$8'%!+%?!9-$('?!,$@%?+35'(!5%?59+&'?!E$3!&/'!9'--(!E3$4!&/'!035?!
$3505%!S3'E'3'%9'T!9'--)!!F$3!&/'!0-$,+-!+&4$(8/'3'!035??'?!8+3+4'&'3!+33+6K!&/'!$3505%!3'E'3'%9'!
S-$%05&@?'K!-+&5&@?'T!g!S5KeT!5%?'W!8+53!$E!S=K=T!5(!'N@5:+-'%&!&$!S[<O=rK[A=rT!+%?!$99@3(!+&!&/'!-$M'3!-'E&!
9$3%'3!$E!&/'!035?!+33+6)!

!

! !
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A.4	Attachment	A-4:	Example	North	Polar	Gridded	Parameter	Reference	Layout	

 

G&&+9/4'%&!G[2!!B3+8/59+-!>4+0'!>--@(&3+&5%0!Q'9&5$%!")=!U$3&/!C$-+3!B35?!G88-59+&5$%!+%?!>%?'W!
#$48@&+&5$%!E$3!&/'!G*1<;!L$%&/-6!B35??'?!G&4$(8/'3'!C3$?@9&!C+3+4'&'3!

Example North Polar Gridded Parameter Reference Layout
Grid Cell Index Formula Application for Profile Data Gridding

1.5 x 0.5 degree
monthly grid
reference 
grid cell

Monthly North Polar Grid Reference Grid Cell

1.5 x 0.5 degree
monthly grid

grid cell

1.5 x 0.5 degree
monthly grid

grid cell

1.5 x 0.5 degree
monthly grid

grid cell

-180.0°          longitude          -178.5°

 8
9.

5°
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0.
0°

-180.0° => lon > -178.5° -178.5° => lon > -177.0°

North Polar Grid Cell Index: (longitude index, latitude index)

 90.0° => lat >  89.5°  90.0° => lat >  89.5°

 89.5° => lat >  89.0°  89.5° => lat >  89.0°

-180.0° => lon > -178.5° -178.5° => lon > -177.0°

(0,1) (1,1)

(0,0) (1,0)

Reference index point:  (0,0) = (-180,90)  = the upper left corner
Product:  ATL17 – monthly gridded product (polar parameters)
Grid size: polar (polar stereographic): 1.5 degree longitude by 0.5 degree latitude

closed boundary
open boundary

NOT TO SCALE
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*/5(!03+8/59!83$:5?'(!+%!'W+48-'!54+0'!&$!?'859&!+88-59+&5$%!$E!&/'!Q'9&5$%!")=!U$3&/!C$-+3!S8$-+3!
(&'3'$03+8/59!83$e'9&5$%T!<)I[?'03''!-$%05&@?'!,6!=)I[?'03''!-+&5&@?'!035?!9'--!(5]'!+%?!5%?'W5%0!E$34@-+!
E$3!&/'!G*1<;!4$%&/-6!83$?@9&!035?!9'--!4+885%0!M5&/!$8'%!+%?!9-$('?!,$@%?+35'(!5%?59+&'?!E$3!&/'!9'--(!
E3$4!&/'!035?!$3505%!S3'E'3'%9'T!9'--)!!F$3!&/'!U$3&/!8$-+3!+&4$(8/'3'!035??'?!8+3+4'&'3!+33+6K!&/'!
$3505%!3'E'3'%9'!S-$%05&@?'K!-+&5&@?'T!g!S5KeT!5%?'W!8+53!$E!S=K=T!5(!'N@5:+-'%&!&$!S[<O=rKA=rT!+%?!$99@3(!+&!
&/'! @88'3!-'E&!9$3%'3!$E!&/'!035?!+33+6)!

!

! !
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A.5	Attachment	A-5:	Example	South	Polar	Gridded	Parameter	Reference	Layout	

!

G&&+9/4'%&!G[I!!B3+8/59+-!>4+0'!>--@(&3+&5%0!Q'9&5$%!")=!Q$@&/!C$-+3!B35?!G88-59+&5$%!+%?!>%?'W!
#$48@&+&5$%!E$3!&/'!G*1<;!L$%&/-6!B35??'?!G&4$(8/'3'!C3$?@9&!C+3+4'&'3!

Example South Polar Gridded Parameter Reference Layout
Grid Cell Index Formula Application for Profile Data Gridding

1.5 x 0.5 degree
monthly grid

grid cell

Monthly South Polar Grid Reference Grid Cell

1.5 x 0.5 degree
monthly grid
reference 
grid cell

1.5 x 0.5 degree
monthly grid

grid cell

1.5 x 0.5 degree
monthly grid

grid cell

-180.0°          longitude          -178.5°

-9
0.

0°
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9.
5°

-180.0° => lon > -178.5° -178.5° => lon > -177.0°

South Polar Grid Cell Index: (longitude index, latitude index)

-90.0° => lat > -89.5° -90.0° => lat > -89.5°

-89.5° => lat > -89.0° -89.5° => lat > -89.0°

-180.0° => lon > -178.5° -178.5° => lon > -177.0°

(0,0) (1,0)

(0,1) (1,1)

Reference index point:  (0,0) = (-180,-90)  = the lower left corner
Product:  ATL17 – monthly gridded product (polar parameters)
Grid size: polar (polar stereographic): 1.5 degree longitude by 0.5 degree latitude

closed boundary
open boundary

NOT TO SCALE
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*/5(!03+8/59!83$:5?'(!+%!'W+48-'!54+0'!&$!?'859&!+88-59+&5$%!$E!&/'!Q'9&5$%!")=!Q$@&/!C$-+3!S8$-+3!
(&'3'$03+8/59!83$e'9&5$%T!<)I[?'03'' !-$%05&@?'!,6!=)I!?'03''(!-+&5&@?'!035?!9'--!(5]'!+%?!5%?'W5%0!
E$34@-+!E$3!&/'!G*1<;!4$%&/-6!83$?@9&!035?!9'--!4+885%0!M5&/!$8'%!+%?!9-$('?!,$@%?+35'(!5%?59+&'?!E$3!
&/'!9'--(!E3$4!&/'!035?!$3505%!S3'E'3'%9'T!9'--)!!F$3!&/'!Q$@&/!8$-+3!+&4$(8/'3'!035??'?!8+3+4'&'3!+33+6K!
&/'!$3505%!3'E'3'%9'!S-$%05&@?'K!-+&5&@?'T!g!S5KeT!5%?'W!8+53!$E!S=K=T!5(!'N@5:+-'%&!&$!S[<O=rK[A=rT!+%?!$99@3(!
+&!&/'!-$M'3!-'E&!9$3%'3!$E!&/'!035?!+33+6)!

!

!


