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product parameter type source/destination
name forms color set use product | dimension | description
cloud flag_atm blue italics | input | ATLO9 single- Level-3A calibrated
cloud_flag_atm () 0000FF dimension | backscatter profile and
profile atmospheric layer
array characteristics
layer_attr blue italics | input | ATLO9 two- Level-3A calibrated
layer_attr (,) 0000FF dimension | backscatter profile and
layer_attr (,n) profile atmospheric layer
array characteristics
data_type_flag dark italics | input/ | control | single Level-3B atmosphere
green output | ATL16/ | location gridded products
006600 ATL17 variable
global_cloud_frac dark none | output | ATL16/ | two- Level-3B atmosphere
global_cloud_frac (,) green ATL17 dimension | gridded products
0-$,+-19-$@?IE3+9!S5Ke| 006600 grid array




product parameter type source/destination
name forms color set use product | dimension | description
global_grid_lon dark none | output | ATL16/ | single- Level-3B atmosphere
global_grid_lon () green ATL17 dimension | gridded products
0-$,+-igrid_lon!S5T 006600 grid array
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1.0 Introduction
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the pseudocode below represents the generic (typical) logic for night only data filtering of ATLO9 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$3!''36!"[1]]!83$E5-'1$, ('3: +&5 98T !
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the pseudocode below represents the generic (typical) logic for filtering of ATLO9 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:
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2.0 Global and Polar Grids
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3.0 Product Definitions

3.1 Global Cloud Fraction
*/5(1+&4%(8/'359!18+3+4'&'Ba0-$, +-i9-$@?IE3+9bK!5) )KIE3$4!*+ - I KIBEB5EB-B ?21$%!+10-$, +-1]185?
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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 ():

ES$31J]! ()$25&7)*4&* @BF="+%P+,-&*..- II)!< +19-$@H6'3!5@'&'9&"?!

I 9-3@7?'93@%&'3TEHI- @ ?!95@ %o & ' IBHHET $%-6'E$3! &/ EFIHE&*..- ISRy
the pseudocode below represents the logic for incrementing the “total observation grid”, i.e., the denominator
grid, for all 25 Hz (high-rate) profile observations ():
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%,,/&$!"&01#1020 ISG*1<7T!H$H.'&$!"&01#1020 ISG*1<:TK!('&!&/19-$@?'E3+0&EMNGELRD



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$3!&$&+-1$,('3:+&5%5%!0357! SEEI0H1020!

oo mne-$@?'195@%4&'31035?!S5Ke T
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I_(l !

I 0-$,+-19-3@?HR85%$%!035P!SEHeUXG1>D

NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product
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3.1.1 Global Aerosol Fraction
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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$31]! ()$25&7)*4&* BF=1+0%6 W+ -&*..- BKHY! +0b1+'3$($-1-+6'315(17'&'9&'?
| +'3$($193@%&'310S5RPTIH($-9$@%&'31035HeT $%-6IE$3I&/ IEFIH(E&*. - ISKF!<

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$3!"'36!"11J]!83$E5-!
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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$3!&$&+-1$,('3:+&5%5%!0357! SE 01020
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NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product
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3.2 Total Column Optical Depth
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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 ():
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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$3N+& 85, ('3:+&5$%!035?!S5K&BNED1#1020!
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NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product
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3.3 Polar Cloud Fraction

3.3.1 High, Middle, Low and Total Cloud Fraction
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UH*&/+&F+,-&*..- I+ (1&$!, IN@+-I&SI<IES3I&/'1-+6'31&$!, 1+ YPB@ BSIN50/&ISEI&/1-+6'3(15(!
9$%68+5%'215UBRLEB+3+4'8'313*+,-& $IKIM/5/I5(1254'% (5$%'21+&!<=!, @&I&/!'- 4% & (I$E!

)+ -&.$IM5--1$%-61,'1?' E5%'BIG! &/ 1% @4, '3I$E!-+6'3(EH@IR @4, 3I$E!-+6'3(IES@%BIBH5%'?!
E3$48/'1G*1=Al8+3+4'&'J)$258&7)*4&*.0!" @ (K E)$25&7)*4&*. 08(1g K &/+&IMS@-214'+961&/+&1&/'3!
M'3'1%$19-$@ES@%7?!5%!&/5(I9BSEH+ -&. $9B D 814 +,-&. $9T]) $2587) *4&* OI+3'I'W+45%'?!
&3$'$,&+5%BISNS0/&(1SEI&/: +35$@ (19-$@?!-PEIB{*NI&/18+3+4'&'3(1()$25&7)*4&* .08 T1+%?!
)*+,-&*..-3SKBFHRSY6&+5%!>UXG1>Dl:+-@'(15%!&/'183$E5-'1$, (‘F'IEBBH(I$!>UXG 1>DI5%8 @ &!
83$E5-'1$,('3:+&5$%!&'(&5%0!5(13N@53'?IES$3I&/ (18+3+4'&'3()!1*/' 1893+ 48 BOBK Y% TIM5--19$%8&+5%!
SUXG1>D:+-@'(15%!&/183$E5-'1$, ('3:+&5$%()!1*/'3'E$IKI>UXG1>DI5%8@&I83$ES-1$, ('3:+&5$%!"W9'8&5$Y
IN@53'?/E$3I&/FIGHE3)!!

<7



G((@45%PB2587)*4&*.05(1j!=KI&/'VI ESI!'+9/!: +-@'ISEIW! E3FASZBEET) 48> Q!
E1+008% & $9XT5(Img! 21 2B UDJ +,-&*. .- JI<K1&/%!5%93'4'%&!&/'19$ @ Y SBIEKB!
F 10484 -& $9XT5(1121241+9%2Imgl OWBAUDN +,-&*..- JI<K1&/'%!5%93'4'%&!&/'19$ @ % EREH3!
E1+908% & $9FXT5(lj|O1ZAGUDI+,-&*. .- JI<KI&/'%!5%93'4'%&1&/'19$ @ % SBIEH3!
) $25&7)*4&*.05(Ijl HGUDF+,-&*. .- JI<IES31+%6!-408/'%!5%4'%6&18/'19$ @ %& '3 B3 )

US&'I&/+&!I'+I/ISEIZES@3TO$@%&'310F5$B!'+9/18$-+3!3'05$BI&B!! 5%93'4'%&'?!S+&I4$(&T!$%-6!
$%9'18'3!"1J]!1838ES5)1¥/5(14 '+ I5E!&/'3'+3'I&MS$!9-$@ ?!- KBS "%! 21+ %21 O ZUES3!"W+4 8K &/"!
93@%EHB35?15(15%93'4'%&'?1$%-6!$%9' KA LAS LY

G!(8+3+&'1$,('3:+&5$%!9$@%& IFYBE?P, -5(/'?1+% 38/ 1+883$835+&103572!, $W!5(15%693'4'%& 2 E$3!":'36!
"[1J]'83$E5-"13'0+37-'(($EI&/ 1 +-@"I$EI&/ :+- @ (N5 & 7)*4&* .01 +6850+--6| E$3I8/B3&/'3%!
[45(8/'31$31&/"1  ($@&/'3UA5(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$31'1J]!183$E5-'()$25&7)*4&*.(BF =

E$3IWIE3$4!€)&B5&7)*4&*.(B

E$3H+,-& SOV T mb R0 +,-&*..- BRI

I B35?!<IS-$M!9-$@?T'!93$ @ Yab REBH?!<!S-$M!9-$@?T!9$ @ 95& KEIB5?!
E$3H+,-&. SOINV TN I211+96H, -& SOBWT ! mefant+,-&*..- BHRR)!d

I B35?!"1S457?-'19-$@?T!9$@B6B5KpEB35?!<1S4577?-"19-$@?T!9$ @ ¥ BEHAI5?!
E$3H+,-& SOV T 1% Yk+,-&*..- DRI

I B357?..!S/50/'9-$@?T!9$@%&3B357!.!S/50/!19-$@?T!9$@ % & 3KIBH?!
E$3H+,-&*..- BKBHK

I B35?!12!S&$&+-19-$@?T! 95 @SKBEEBAR!S&P&+-19-$@ ?T'!9$ CBLEEIN 357!

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$3!"'36!"11J]!83$E5-!
| &$&+-1$,('3:+&5$%!0357!S5Ke T!gI&$&+-1$, ('3:+&5806103521S5Ke TIK!I<

G--IES@3!0352Q4%125:57'?1, 61&/'1&$8&+-1$,('3:+&5$%!0352ISM/'315&!5(1jI=TI&$!$, &+5%!&/1:+35$@(19-$@7!
E3+9&5$EKIBITO-$@?!E3+9&5$%(IESI!+0/1/'45(§IBSBIO+('(IM/'318&/1% @4, 3ISE!$, ('3:+&5$%(|ES3!

+103572!, SWIS(I-'((|&HEM$!"&01#1020 ISG*1<7TIH$H.'&$!" 8&01#1020SG*1<;TK!('&!&/'19-$@7!
E3+9&5$%18%G 1}D



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$3!&$&+(B:+&5%%!035?!S5K&HNED1#1020!

oo B35?1<IS-$MI9-$@?TI9$@%&'BI035?!1S5Ke T

R WTNNSE+-15, ('3:+855%!0BFAS5
oL N R3521"S4522-19-$@?T!9$@%&'31035?1S5Ke

Db T L IEBE 1S, (3 +&5$%610357!S5Ke T
oL mniB3521.1S/50/19-$@?T19$@%& ' 31035?1S5Ke T

R L N RSE+-15,('3:+&5$%1035?IS5Ke T
o1 L L INIB35?121S&$&+-PIB@@%& 31035?!1S5Ke T

ol !!!!!!!!!!!!!!!!RJ$&+'$(3+&5$%'0357'85KeT
I_(l!

| B357!<IS-$MT!8$-+319-$@?'E3+9&5$%!035?!35Ke T!Ig!I>UXG1>D

| B357054572-"TI8$-+319-$@?'E3+9&5$%!035?!S5KeT!lg!'>UXG1>D

| B3571.1S/50/T!8$-+319-$@?'E3+9&5$%!035?!S8KeT!lg!I>UXG1>D

| B35?12!1S&$&+-T18$-+3!9-$@?!E3+985$%!035?!S5Ke T!!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$@8%-+3D35?(1+3""(&+,-5(/?RMIES3!'+9/1/'45(8/'3" 1Sa%8%-+3i&3+%(9-$@ ?IE3+9bK!
a%8%$-+3i$8+N@'9-$@ ?IE3+9bK!a(8%-+3i&3+%(9-$@?IE3+9bK!+%7?!a(8%-+3i$YHN (B BREFHEH b T
.).)<K!&I035?(IM5--19%:'31&/1-+&5&@ D& S A=U!+%?!7=Q! HAEI1=A!83$?@9&!9$%&+5% (! &/"!
8+3+4'&'3!q)$25&7)*&*.0 bIM/59/15(1&/"% @4,'3!$E!9-$@ ?!-+6'3(1?'&'9&?!E$3!+105:'%!"11 J]VG3$ES-'
Y/I'%!&/5(18+3+4'&'3!5(!j!=KIUD!&/'|G*1=Al8+3+4'&'3 7*(,&" 14 !5(j'4«GUD & +,-&*..- blg!<IE$3!+%6!
-+6'XK!&/'%!&/19@33'%&!0357?! , SWIES3!&/'1&3+%(45{S COBIBHE?!5(15%93'4'%9&Y7' %! &/'!
8+3+4'&'31q)$258&)*4*.0 b!5(!j!'=IGUD!&/"18+3+4'&'312-7*(,&"1b!5('gt&UD!j+,-&*..- b!g! K!&/'%!

&/ 9@3%&!035?!, $W!IES3!&/'1$8+N @ IS@ELR35?!5(15%93'4'%8F(!,'E$I'KIES3!'+9/!$,('3:+&5%$%!
S"['J]'83$ES-' 9@33'W&KE B )('3:+&5%$%!035?!, $W!5(15%93'4F&%' SYTUH*WNI&/'15%8 @ &!
8+3+4'&'3(1()$25&7)*4&* .0SRW+,-&*..-3SKUIF U6 2- 7*(,& " 1AS P! % 58$%&+5%!>UXG1>D!:+-@'(15%! &/"!
83$ES5-'1$,('3:+&5%%()!'*/'3'ES3'K!%S$!I>UXG1>D!5%8@&!83BES-"$,('3:+&5$%! &' (X BBRHIFL-BNEBH3I'?)!!
&/" %$3&/'3VA5(8/'31$31&/"  ($@&/'3YA5(8/'3'\ !

<0



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$311J]!183$E5-'()$25&7)*4&*.(BF =

E$3R-7*(,&"148M!=)3+%Y¥+,-&*..- BKBHK

I &3+%(45((5:'19-$@?'95@ % &SBERFA+%(45((5:"19-3@?!93@ % LSTHBBF?!
E$3R-7*(,&"14539!93+%YF+,-&*..- BUIR)!<

I $8+N@"9-$@7?'93@%&'SEIGERB+N@'19-$@ ?!95@ Y0 & SHHSSP!

NOTE: a detected cloud layer counter grid is increment only for the first layer_attr (,n) =

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$3!"'36!"11J]'83$E5-!!

I &$&+-1$,('3:+&5%%!0357!1S5KeT!g!&$&+-1$,('3:+&586!035?!1S5KeTIk!<

Y/'%!1&/18'35$215%IN @' (&5$%! SM"Z-6hA4$%&/-6 TV+(!, %! +%-+-6] 2K125:52'1&/'1&3+%6(45((5: 1+%?!$8+N@"!
9-$@9IB@%8&0357(!,68/8$&)('3:+&5$%!035?ISES3!+--1$B6!0352! SW' JEF319+('(IM/'3'!

&% @4, 3I$E!S$, ('3:+&5$%(IES$3!+10357!, SWI5 (- YHLRSPRO1#1020 ISG*1<7T!$3!

0$#.'&$!"&01#1020 1SG*1<;TK!('&1&/19-$@? E3+9&5$%!&5!5%:+-57)!1

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$31&$8+-1$,('3:+&5$%!0357! SEHEEI0N}1020!
Lor oL INR3+9%(45((5:19-$ @719 @%&'310352!S5Ke T

R R !!!!!!!!!!!!!!&$&+'$(3+&5$%'035!'?'85KeT

Lol L I88+N@'19-3@7!19$@%& ' 3103521S5Ke T
I $8+N@'8%$-+3!9-$@?'E3+9&5%$%! OFHM[EBEMEMITAILILILILCLCICILIrIIer
Lo IRSEBN(3:+&5$%!0357!I55Ke T

I_(l !

| &3+96(45((5:'18$-+319-$@7?'E3+98&5$%!035?!S5KeT!Ig!>UXG1>D

| $8+N@'18$-+319-$@7?!E3+9&5$%!035?!S5KeT!Igl>UXG1>D

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

3.4 Blowing Snow Frequency
H%!&/'1G*1=Al83%$?@9&!5(1&/'18+3+4BNB%0! (Y SMb'3!&/59Z%KY'#$% &' B5))K!/'50/&!+,$:"1&/"!
(@3E+9'15%!4'&'3(1&$!&/1&$8ISE &/l -$M5%0! (Y HARHBRT/S0[3+&S5)")K!I" 1 I F%?!-$[8+8&S5)")K!
<IJ]T)IH3505%&6R! 5%!&/'|G*PIZF!93'+&'1&/",-$M5%0! (%$M!E3'N BRLOEM[3+&'E<!('9$%?T!
-$M5%0!(%$M!/'50/85--1,1 @ (‘IIC3":5$@(13"-'+((ISE!G*1<71+%?2!1G*1<;1$%-619$%&+5%'?!, -$M5%0! (% $M!
E3'N@'%96!9$48@&'?! @ (5%0!RHESM3SES-'1 2+ &IHMIM5 &/ &/SF(5$ Y8 M’ & 9&5$TB5A+% BMS
$,('3:+&5$%035(+3'19$--'9& 2&$!19$:'31&/'18$-+3!3'05$%(IS8$-' M+3?I$E! 7= 703384 % DS @ !

*[1 -$M3+&'I83BES-"1?749896&5% @'(1&3!,' @ ('?'E$3!&/'183$? @ &5 SUSBRY$LA? 1 QI @ &/ 8HM3!
3+&',-3M5%0!(%$M!E3'N@*¥IG)?5&5$%0+-!/PBF & 183SES-"1 245804 &/'1 %' M!/5(B+&"1?'&'9&5$% ! +%6?!

<A



$,('3:+&5$%!0352(15(1%$MIEH&/18$? @ 9&5$ I PT MIUS3&/+%6?! QS @ &/ 8FHBB+&1 -$M5%0!
(%$MIE3'N@'468527'?!18+3+4'&'Q!!

>0610'%'3+-KM5%0! (%SM!/'SHEHEY6&' KM5--1$%-61,lj}=S+9%621%6$8X G LI/ '%!&/'3'15(1+17'&'9&?!
-$M5%0!(%$M!-HBB@ (KV/'%!&/'1-+&5&@72'15(18$-"M+3?I$EI7=U!$3 7TMDWYE?! I"#$%& 1= )=
S+9671%6$8XG1HI5%93'4'%&!&/10352! SWISE!I&/17'€&'985$%!035?19$33'(8$%6?5%0!&$!&/19@33'%&!

-+ &8 @ ST5E& @ B!$% ' SITHE-SM5%0! (% SMIOSUES MADH&($15(03'+&'318/+% ! I8@ H&F! IS, @ &!
%$&UXG1H&/ %!5%93'4'%&I&/1$, ('3:+&5$%!0352! $WISE!&/'19@ 33 UBSHOHBIST Y68 (S
5(1-'((1&/+%IKI5&15%759+& ' (1&/+&1&/ |(@3E+9'IM+(1%6$817'&'98& ) 1>961&/5(19+('12$1%$&19$%(572'3!5&!+%!
$,('3:+85$%!+%6?18/@ (17$1%$8&!5%93'4'%&&/1$, ('3:+&5$%!0352!S 7' Va4 B MA@ &!
8+3+4'&'3(I"H$%& IS T +IBAS&($#S TIM5--19$%8+5%!>UXB ISEAI&F 183SES-"1$, ('3:+&5$%()!!
*'3E$IKISUXG1>DI5%8@E&!I83$ES-1$,('3:+&5$%!"W9'8&5$%!5(13N@53'? E$3I&/ (18+3+4'&'3()!!

Y5&/1&/13N@53'4%8$!83$?@9'),$&/1-$BA & 1+06?!/5[B+&1,-$M5%0! (%$SMIE3'N@'%96!+(1035272'?!
8+3+4'&'3(19068%$-+3i-$3+&i,-SM5YOHNVHE 3 NIKA(8$-+ 3i-$3+&i,-$M5%60i (% SMIEBK
D68%$-+3i/53+8&'i,-$M5%0i(%SMiEBNY%ZBS-+3i/53+&i,-$M5%0i(%$MIEBTNER68 @ & (1+%?1$ @ &8 @& (!
A@(&!,'1?75(93545%+8&'?15% EHHENG-$3-881+9671/5[B+&'1S/53415%8 @& ($@39'(1+%?!$@&S@4&!
2'(&5%+&5%%()

*6850+61E$3!8A$3&/ 3VA5(8/'31$31&/"  ($@&/3YA5(8/'3  KI&/-$NB+&' -$M5%0!(%$M!I83SES-'!
2+&+15(183$9'(("?!1+(IES--$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$3!136! <1J]!83$E5-H99@33'%9'IHE?., & !"#$%&' BH!>UXG1>D

I E$38-*.,&!I"#$%& BF=)=!

Lol -$M3+&'-$M5%0! (%$M!?'&'9&5%5%! 035 258EeT - M 5%0! (%3$M!?'&'9&5%%!035?!1S5Ke

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-'1$99 @33 %IHSEL "#$%& ($#BF>UXG13D!
| E$IS-*. &I"HSU&(SHBI)! !
L1 -$M3+&-$M5%0!(%SMIS, ('3:+&5$%!0352BFRe BESM5%0! (%$M!$, (3:+&5$%!035R! 8]

Q545-+3-6K!1&6859+-1E$3!8/'1%6$38&/'3%!/'45(8/'3'1$3!8/' (S @&/ 3%!/'45(8/ 3 KIBFBBPEM5%0! (% $M!
83$ES5-17+&+!5(183$9'(("?1+(!ES-$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$3!''36!"11J]I83$E5-1$99@33 %I ISEI&! #$%& ' 3STiI>UXG 1D
| E$3L-*. &"#$%&'3SF=)=!
|1 /50/[3+&'1,-$M5%0! (%$M!?'&' 985 BIBIIRE T Ig[BEL!,-$M5%60! (%$M! ?'&'9&5$%!0352! S5+

a high-rate blowing snow layer has been detected

n—|



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$3!"'36!"11J]!83$E5-"1$99@ 33'%I1SE|&!"#$%&($#BF!>UXG13D!

| E$31-*. &I"#$%&(SHBF! !

I I50/[3+&',-$M5%0! (%3$M!$,('3:+&5$%!035?! SFR eI\ IB05 % 0B S, ('3:+&5%$%!035?!S5K|

GE&'3!+--1G*1=AlE5-'(IE$3!&/2BIGH @' (&55%!/+:"1,"%!83$9'(('?15%!&/5 {E#B,-SM5%0! (%o$M!
E3'N@'%96!0357!5(1$, &+ 5ABMBEY60!&./'1?7'&'9&5$%!0357!, 683" 48.5$%!035W/'31&/'1$, ('3: +&5$%!
9$@%&'N@+-(1$3' N/ 183$?2@9&!$, ('3:+&5$%!9$ @ % &4 SUEWT 4 @-&58-AFHG-=ES$)!
$,8+5%!8'39'YHBS319+('(IM/'31&/'1% @4, 3ISE!$, ('3: +&5$%(IES3!+10352 $WI5(I-'((1&/+%!

%,,/&$!"&01#1020 ISG*1<7T!B$#.'&$!"&01#1020 !ISG*1<;TKI('&!&/",-3M5%0!(%$M!E3'N@'%96!&$!

>UXG1}D

U$&'1&/+&!,-$M5%0!/(NSMIE3'N@'%96!5(1&/'1$%-6!8+3+4'&'3!13'8$3&'?!M5&/! @ 5&(ISE!8'39'%&)

F$31&/'1%$3&/'3%!/'45(8/'3'1$3!&/' ($@&/'3%!/'45(8/'3'K!&/'1-NB+&'!,-$M5%0! (Y$SM!E3'N@'%96!03572"?!

8+3+4'&'3I5(1&&+5%"?!+(IE$--$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$38M3+& F$SM5%0! (%S$M!$, ('3:+&5$%!035?! SEKEEDE#1020!

P r o r bbb b Ini-$M3+&-$M5%0! (%$M!?'&'9&5$%!0357?! S5K
HIESM3+&F3MS5%0! (%SMIE3'N@'%696!83-+3! 03 3T BIAKEMAHIIIICCCIOLIOIOr (Il iMot<==
Poror o r o NSM3+& F$M5%0! (%$M!$, (‘3:+&5$%!0362!S5
I_(l !

HMEM3+&'-SM5%H$MIE3'N@'%96!8%-+3!035?!1S5Ke Tl!g!H>UXG1>D

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

F$3!&/'1%$3&/'3%!/'45(8/'3'1$3!&/' ($@&/'3%!/'45(8/'3'K!&/'/50[3+&,-$M5%0! (YSM!E3'N@'%96!
035?7?'?18+3+4'&'318,&+5%'"?!+(1E$--$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$31/508+&'1,-$M5%0!(%$M!$, ('3:+&5$%!035 2! SEKED1F1020!

oo r b IYBO/[3+&1,-$M5%0!(%$M! 7'&'985$%!035?!S5
HIYS0/[3+&,-$M5%0! (%$M!E3'N@'%096!85-+3 OJF PN HEITIMOM (LTIIILICCCICCLOILIOTILINLL - Mote=2t
oo r b NIYS0/[34&,-$M5%0! (%$M!S$, ('3:+&5$%!0357! S5
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NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product
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3.5 Apparent Surface Reflectivity (ASR)
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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 ():
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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:
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NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product

3.6 Ground Detection Frequency
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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 ():
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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 ():
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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:
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NOTE: *_obs_minimum represents either weekly_obs_minimum or monthly_obs_minimum based on product

3.7 Images of Gridded Fields
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3.8 Minimum Number of Observations for Each Grid Box
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3.9 Observations Grids
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3.10 Product Statistical Values
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4.0 Smoothing of Images
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model code represents the logic for implementing the atmosphere gridded image data smoothing algorithm
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5.0 Product Formats
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6.0 Product Production Considerations
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6.1 ATL17 Monthly Atmosphere Gridded Product Content Control
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6.2 ATL16 Weekly Atmosphere Gridded Product Content Control

S@('?'&$!9$%&3$-1&/'19$--'9&5%$%!+%?!(8'95E59+&5$%!SE!G*1=AlE5-'(1&$!9$48$('1&/'183$?@9&T

Y"Z-6!G*1<7!C3$? @9&!F5-"1#$%& % &!#$%&3$- >V E$34+&5$%

C$((5,"
Uu@4,'3'$E!| U@4,'3!$E!F5-'(

L$%&A Y"Z ! | P'05%%5%0!D+&| V%?5%0!D+&' D+6( SRB*(T
f+%@+36 = f+%@+361=< f+%@+361=; = <=;!
f+% @36 ="l f+%@+361=0 f+%@+361<2 = <=;!
f+% @36 =1 f+%@+36I<I f+%@+361"< = <=;!
f+% @36 =2l f+%@+361"" f+%@+361.< < <. !
F.3@+36 =< F',3@+36!4< F.3@+36!4; =1 <=l
F'.3@+36 ="l F',.3@+36!40 F'.3@+36!¢2 =1 <=1
F'.3@+36 =1 F'.3@+36!<l F',3@+36!"< =1 <=1
F'.3@+36 =2l F.,3@+36!'"" F'.3@+36!"O = <=1
F',3@+36!S-'+8! =2 F',3@+36!'"" F',3@+36!"A =Q <"l
6'+3T

L+39/! =d L+39/1=« L+39/!=; ! = ! <=l
L+39/! ="l L+39/'=Q L+39/1<2! = <=l
L+39/! =1 L+39/I<] ! L+39/!"<! = <=;!
L+39/! =2 L+39/1"" | L+39/l.<! <d <|.!
G836- =d G835-1t< G835-1t; = ! <=l
G8356- ="l G835-1+0 G835-1k2 i <=1
G8356- =1 G835-1kl G835-I< =1 <=1
G8356- =2l G835-!"" G835-!1= =A <.0l
L+6! =d L+6!=« L+6!=;! = ! <=;!
L+6! ="l L+6!=Q L+6!<2! = ! <=;!
L+6! =1 L+6!<I! L+6!"<! = ! <=;!
L+6! =2 L+6!I"" ! L+6!.<! <d <|.!
{@RZ) =d f@%''= f@%"=, =1 <=l
f@%' ="l f@%'"=0 f@%'< =1 <=1
{@LZ) =1 f@%'<l f@%'"& =1 <=1
f@%' =2 f@%'" f@%'.+ =A <.0l
f@-6 =d f@-6!4< f@-6!4; = <=1
f@-6 ="l f@-6!20 f@-6!42 =1 <=1
f@-6 =1 f@-6!<I f@-6!"k =1 <=1
f@-6 =2 f@-6!"" f@-6!.k < <|. !
G@0@(& =d G@o@(&!=< G@o@(&!'=; = <=1
GC@O@(& ="l G@o@(&'=0 G@o@(&!<2 = <=l
G@0@(& =1 G@o@(&!«l G@o@(&!"< =1 <=1
G@0@(& =2l G@o@(&! G@o@(&!.< < <|. !
Q'8&'4,'3 ! =d Q'8&'4,'31=<! Q'8&'4,'3!=; ! =1 <=1
Q'8&'4,'3 ! ="l Q'8&'4,'31=0! Q'8&'4,31<2 ! i <=l
Q'8&'4,'3 ! =1 Q'8&'4,3I<| ! Q'8&'4,3!"< | = ! <=l
Q'8&'4,'3 ! =2l Q'8&'4,'3I" | Q'8&'4,31.= ! =A <.0l

24




CH((5,-"
U@4,'3I$E!| U@4,'3I$EIF5-(
L$%&A Y'Z | | P'05%%5%0!D+&| V%?5%0!D+&' | D+6( SRB*(T
H9&$,'3 =< H9&$,'3I=¢ H9&$,'3!= = <=;!
H9&$,'3 =" H9&$,'3!=0 H9&$,'31<2 = <=;!
H9&$,'3 =1 H9&$,'3!<l! H9&$,'3!"d =1 <=
H9&$,'3 =21 H9&$,'3!""! H9&$,'3!.<! <= <l !
Us$:'4,3 | =< U$:'4,31=< | Us$:'4,31=; | =1 <=:
Us:'4,3 ! =" U$:'4,31=0 ! US$:'4,31<2 | =1 <=
Us$:'4,3 ! =1 U$:'4,31<l | U$:'4,3I"< | =1 <=
U$:'4,3 | =21 Us$:'4,3m 1 U$:'4,3l.= | =A <.0
D'9'4,3 | =< D'9'4,3l=< | D'9'4,3!=; | =1 <=:
D'9'4,3 | =" D'9'4,'31=0 ! D'9'4,31<2 | =1 <=1
D'9'4,3 | =1 D'9'4,3I<| ! D'9'4,3!"< | =1 <=
D'94,3 | =21 D'9'4,3" | D'9'4,3l.< | <= <l !

*+,-'1 ANY"Z-6!G*1<7'D+&+IC3$?@9&!G*1=AlF5-"1#$48%$(5&5%%!,6!L$%&M+%?!Y"Z

24



A.0 Attachments

A.1 Attachment A-1: Exhibit Rectangular Image with Statistical Data Label
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A.2 Attachment A-2: Exhibit Polar Image with Statistical Data Label
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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 Proble Data Gridding

Monthly Global Grid Reference Grid Cell

-180.0j =>lon > -179.0;j -179.0j => lon > -178.0;j
-89.0j => lat > -88.0;j -89.0j => lat > -88.0j
1 x 1 degree 1 x 1 degree
monthly grid monthly grid
grid cell grid cell
S (0,1) (1,1)
(@)}
P
-180.0j => lon > -179.0; -179.0j => lon > -178.0;
-90.0j => lat > -89.0;j -90.0j => lat > -89.0j
3 1x1 degre_ee 1 x 1 degree
=) monthly grid :
= monthly grid
T reference fid cell
grid cell g
S (0,0) (1,0)
o
@
-180.0;j longitude -179.0;

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

— closed boundary
== == Open boundary

Reference index point: (0,0) = (-180,-90) = the lower left corner
Product: ATL17 B monthly gridded product (global parameters)
Grid size: global (rectangular projection): 1 degree longitude by 1 degree latitude
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A.4 Attachment A-4: Example North Polar Gridded Parameter Reference Layout

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

Monthly North Polar Grid Reference Grid Cell

)
o
< (0,0) (1,0)
1.5 x 0.5 degree
o monthly grid 1.5x0.5 deg_ree
° monthly grid
= reference :
= . grid cell
© grid cell
-180.0° => lon > -178.5° -178.5° =>lon > -177.0°
90.0° =>lat> 89.5° 90.0° =>lat > 89.5°
0
o)
[e0)

(0,1)

1.5 x 0.5 degree
monthly grid
grid cell

-180.0° =>lon > -178.5°
89.5° => lat > 89.0°

(1,1)

1.5 x 0.5 degree
monthly grid
grid cell

-178.5° =>lon > -177.0°
89.5° => lat > 89.0°

NOT TO SCALE

-180.0° longitude -178.5°

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

e closed boundary
== = Open boundary
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
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A.5 Attachment A-5: Example South Polar Gridded Parameter Reference Layout

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

Monthly South Polar Grid Reference Grid Cell

-180.0° =>lon > -178.5° -178.5° =>lon > -177.0°
-89.5° => lat > -89.0° -89.5° => lat > -89.0°
1.5 x 0.5 degree 1.5 x 0.5 degree
monthly grid monthly grid
grid cell grid cell
o (0,1) (1,1)
(©))
0
-180.0° =>lon > -178.5° -178.5° =>lon > -177.0°
-90.0° => lat > -89.5° -90.0° => lat > -89.5°
[ 1.5 x 0.5 degree
S monthly grid 1.5x0.5 deg_ree
= monthly grid
© reference )
) grid cell
grid cell
S (0,0) (1,0)
o
P NOT TO SCALE
-180.0° longitude -178.5°

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

e closed boundary
== = Open boundary

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 |
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