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01 A-Train 000000000000D0O00O0O (Stephens et al.,2002).

Tame |. Sensor complement and related products of the A-Train.

Spacecraft Payload Characteristics Cloud and aerosol products
Aqua MODIS 36-channel visible radiometer, Land, ocean, and atmespheric
Lead 2300-kr-wide swath, variable products. The lateer include cloud
constellation resolution frem 025 to | km. and aeroscl optical depths and
spacecraft particle size information, as well as
cloud emissivicy and doud-top height
AIRS/ Combinatien of IR and microwave Temperature and meisture profiles in
AMSLLAS sounders, Swath of £50°, clear atmasphere. Some doud properties.
HSB resolution of IR sounder ~ 10 lm.
AMSR-E t-channel microwave radiometer. LWP, celumn water vapor,
1 445 -krn swarth, asymmetric FOWV liquid pracipitation, principally confined
with wvariable resolution from Lo OCRAn regions.
~6 % 4 kem (89 GHz) 6243 = 75 km
(&6 GHz).
CERES Broadband and spectral radiances TOA radiation budget.
converted to fluxes, resolutions at Primary product is time mean fluxes but
nadir — 20 km. instantaneous fluxes are also produced.
CloudSar 94-GHz radar 500-m vertical rangs gates from Cloud profile information, liquid and ice
Lags Aqua by a (CPR) surface to 30 km. High sensitivity, water content profiles, precipitaton. The
variable ameunt FOV approximately |.4 km. information is cbmined by combining the
but less than radar measurements with Aqua
120 5 measurements including MODIS and
AMSR-E as well as with the CALIPSO
lidar.
CALIPSC Lidar 532- and |0&4-nm channels with Cloud profile information primarily of
Separation is {CALICP) depolarization. FOV of upper-tropospheric clouds. Optical depth
maintained by approximately 300- and 70-m of thin cirrus. Aerosol profiles with
CloudSat Lags resolution. amached optical depth estimates. Aerosal
CloudSat by information requires averaging over |0z
15+25s of kms especially in daylight
IR 3-channel IR radiometer with a Cirrus cloud optical properties.
FOV of | km, swath &4 km.
PARASOL POLDER 9-channel polarimetsr with Cloud and fine mode asrcsal optical
Lags CALIPSO channels in the visible and near- depths and particle sizes.
by ~2 min infrared. Resolutien of 5 m, swath
of 400 km.
Aura HIRDLS IR limb scunder. Trace gases and stratospheric aerosol.
Lags Aqua by 7 ; ; :
abes 15 min MLS Microwave limb sounder. Trace gases, ice content of thin upper-
tropospheric doud.
TES IR imaging spectrometer, Trace gases, could also provide high
0.5 = 5 km resalution, narrow swath spectral reselution dat on clouds.
and variable pointing.
OMl UV grating spectrometer, |3 x 24 km Crzane and aeresel index.

resolution.
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01 D0O0D0O00 (Liu and Moore, 2004). LS- 000000, LM-0000
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KingCity 00 0O0. e 0000000 -0000O0OO.
Coordinated Calibration/Validation Activities Th e A_Tr ai n

AIRS -T, P, H,0, CO,, CH,
MODIS - cloud/aerosols, albedo

PARASOL —polarizationdata  CALIPSO
1311 CloudSat
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000000. 0000 80hPaOO (a)00000O00, (b)D0O00O. Liu and
Moore(2004).
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Comection

a0y

06 DO0OO.L1(D0): LES
00 ,L2(0): LESOODOO.
Liu and Moore(2004).

- 45°N

ID - Place

WKR - KING CITY, ONT

XET - EGBERT CS, ONT

YKZ - TRONTO BUTTONVILLE A, ONT

YBN - BORDEN AWOS, ONT

YYZ - TORONTO LESTER B. PERSON INT'L A, ONT
YQA - MUSKOKA A, ONT

YKF - WATERLOO-WELLINGTON A, ONT

YPQ - PETERBOROUGH A, ONT

YHM - HAMILTON A, ONT

- 43°N

WLS - MOUNT FOREST (AUT), ONT
YXU - LONDON A, ONT

07 000000.01000,XET(0)- CARE, WKR(O )- KingCity.



(2) 06/02/05 12UTC ' (h) 06/02/05 15UTC

0O 8 Casel KingCity 00 00DO0O0O0OOOODOO. (a) 2006 0 20 40
18UTC, (b) 2006 0 20 40 21UTC, (c) 2006 0 20 50 00UTC, (d) 2006 O
20 50 03UTC, (e) 2006 0 20 50 06UTC, (g) 2006 0 20 50 09UTC, (g)
2006 0 20 50 12UTC, (h) 2006 0 20 50 15UTC.
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(g) 06/02/06 12UTC (h) 06/02/06 15UTC

O 9 Casel KingCity 00 00D0O0O0OO0OOODOO. (a) 2006 0 20 50
18UTC, (b) 2006 0 20 50 21UTC, (c) 2006 0 20 6 0 00UTC, (d) 2006 O
20 60 03UTC, (e) 2006 0 20 6 0 06UTC, (f) 20060 20 6 0 09UTC, (g)
2006 0 20 60 12UTC, (h) 2006 0 20 60 15UTC.
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(b) 06/02/06 21UTC

(¢) 06/02/07 00UTC

0 10 Casel KingCity 00000000000000. (a) 20060 20 60
18UTC, (b) 2006 0 20 6 O 21UTC, (c¢) 2006 0 20 70 00UTC.
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(d) 06/02/06 12UTC

A
(e) 06/02/07 00UTC

0 11 Casel KingCity 00 000000000000000. (a) 20060 20 5
0 00UTC, (b) 2006 0 20 50 12UTC, (c) 2006 0 20 6 0 00UTC, (d) 2006
020 50 12UTC, (e) 20060 20 70 00UTC.

36



£ |-: y
e Y [ e -

| (a) 06/02/04 00UTC
S N E Y PR ) S

Ry L .\ E o e ______f:'-"l- .. L
P h_l_‘. £ ‘4 H T ;L
(g) 06/02/07 00UTC

012 Casel : 0O0OO0O0. 000 -4hPa 0. (a) 2006 0 20 4 0 00UTC,
(b) 2006 0 20 40 12UTC, (c) 20060 20 50 00UTC, (d) 2006 0 20 50
12UTC, (e) 2006 0 20 6 O 00UTC, (f) 20060 20 6 0 12UTC, (g) 2006 O
20 70 00UTC.



n

4@\: Qe 4 ! s S
¢ V& 01,427 W’-J/ T 'TST?/'! o
15463 3 5 ($-0] L -

#06 5 +02>g1{ A ‘ \{15 Q

Eig ?gi ) ég’i&% \ /*ﬁ o '

N

74 ’
I fs:s)( " R .

o ~ A 446

BTN NG

(c) 06/02/05 00UTC
O A Y T

! N 00 gt g
ol 30°° 01,481 03 . L
1zt [ J*O"«.ER-W/%‘HM/ v N S
N boseg” T T W idaglen LS
(d) 06/

i

-1

; .
oy ANL
3 050,/ 4
09,309
Te ekl

7.

[

07 g4e4

ad0~
3T Wwaopo | ggf'%{
SR
>~ et g)'—oz

\ S /"wd\(m deb

g \ {Ai\ N

02 531} Q!

¥ et ¢
N (\\-.\-\é%aw o

(f) 06/02/06 12UTC

0 13 Casel : 850hPa 00 0. DOO0O -00,30mO0000 -00,500.
oooooo,012000.



(c) 06/02/05 00UTC
APATA SN

-28,,548 - .
Z <4951 095815 3065
SR | N NG T
45 -26y,540 0 Wed s
— N \ 403 =%, A
oy 3% Nen e
07 “%200 222207 31,530
é\zu ~Bsgsue =22 54 s
. -2%75;%12{{21% e
. 556-530551{ 24,547, uu_,‘m

\
3 6F00 ~
Rl 180 y 3703

T4ag sus 10 124e549
™ 1 /_&2, W80T
ATt 2
Q/\'A-w 558/ ??_ T '
gz s, s
An 232120

| el

555

555 Wil 3e5" *03

61— -10%——"'05 7

S -~ 155564

— = 1 g=5g 15,565 %0

h = M_OMWJ
,’,@ 615,570 711557,
o2 180205 13,4540 [ R

——\cﬂi\:’(_‘ Wa%&?

Ve

(e) 06/02/06 00UT

39

- K| \ \ N = 7 Eni ) .
s RIS L

(b) 06/02/04 12UTC
AN el ALY,
'S

gu52t Lo -ge0s20
5 3052 L,

AN RAN
BN =

-2%,533
2

307533 7
g

= U
N~ 4
st N
DG eV
(d) 06/02/05 12UTC
STERY Lo 170 >
ﬁr‘% ;f?jig/’—,z?
sy
vgﬁ
Rty
4 ,

S

¢ 1295527 P
o o
NN 22y “£3033) S
S pE ke a

3 .

50 58
03

3 \
o\
48
8. P 2%t02. %04 tog 23
5 B 1Y 3 e
bR sse 2 bs & o
-2ubses THO205 | é}m 6°%1 -
J%%} ey e S
240553 it tos
- 20,564~ A2 o> ) Be39%, wistorT
: @ﬁﬁw % P

- 130572 >
-175566, g
70— " 17564 1708 EEO 20
, $_,_WW§%M_01 e 4 oS
2 0 P S N A . ¥

-16,190 58401, -
N R aa o0 L - £

(f) 06/02/06 12UTC

014 Casel : 500hPa 000. 0000 -00,60m 0,000 -00,500.

oooooo,012000.



Cam gt
s \<?$1;§f -
| -52
9207

320
868

f
{
|

HY”

%?éé&gfﬂu);é}'zr": EAS \,-o.z « . 3 P a
(b) 06/02/04 12UTC
0.

A S

el -58
: 7 s a0
a it 'Ek%%l;,,{;'\ 5
fexug SV
g & T}%z” Ny
% i it g \ [ N %b 72
NIE S A b
T ~ y; ) LI Eﬁ\k\ N
1o 32p : g

4453300 =uh

5 00U

st 101Y

) ly 1 LAY p

L@ssé \;\ “\‘M)K Fv=bz5
30 gef-02 L\ N Ba878 -

47 534897 <5 1407
S S M
564897 N e v
*‘@_Zﬂzﬂﬂ.%&“?\- ‘

5.
42

41 933
WL BEN G0 s

(e) 06/02/06 00UT (f) 06/02/06 12UTC
SN ekt Y oy

7

0O 15 Casel : 300hPa000. 0000 -00,120m 0,000 -00,500,
oooo -gooo.oogoooog,o12000.



Sea Level Pressure[hPa]

1

Sea Level Pressure[hPa]

Speed[m/s]

Temperature[degree]

Speed[m/s]

Temperature[degree]

1016

1008

=]
3
3

@
@
s

©
8
Q

~

o

IS

&

bold line - Temperature

line - Relative Humidity
L L L

12 24 36 48 60 72

40

@
S

N
S

ine - Wind Direction

360
330

\/300

—270
240
1210
1180
150
—120
1 %0
H 60
— 30

L
12 24 36 48 60 72

Time from 06/02/04 00UTC [hour]
(a) YKZ

016

992

984

bold line - Temperature
line - Relative Humidity

12 24 36 48 60 72

a0

20 [

10 H

ine - Wind Direction
L L

360
1330

/\,— 300

1270
1240
1210
180
150
120
90
60
30

L
12 24 36 48 60 72

Time from 06/02/04 00UTC [hour]
(c) YQA

016 Casel DO0ODOODDOODOODOODOO. 300 (O :

84

Relative Humidity[%)]

Angle[degree]

Relative Humidity[%)]

Angle[degree]

1016

1008

1000

992

Temperature[degree] Sea Level Pressure[hPa]

Speed[m/s]

1016

1008

Sea Level Pressure[hPa]

Temperature[degree]

bold line - Temperature - 60

line - Relative Humidity
L L L L L L L

360
| 330
300

270

240
| 210
180
150
120
%
60
30

Time from 06/02/04 00UTC [hour]
(b) XET

bold line - Temperature - 60
line - Relative Humidity

Speed[m/s]

12 24 36 48 60 72 84 9 °
Time from 06/02/04 00UTC [hour]
(d) YYZ

oo,0 00,00

00,0 :00,00). (a) YKZ, (b) XET, (c) YQA, (d) YYZ.

Relative Humidity[%]

Angle[degree]

Relative Humidity[%]

Angle[degree]

41



1016

1008

5
s
3

Sea Level Pressure[hPa]

©
8
S

@ 4
o
2 0
S,
L 4
=
[
o -8
Q
QE, 12
= bold line - Temperature 1 e
-16 . . . e
line - Relative Humidity
20 L L L L L L L
0 12 24 36 48 60 72 84 96
50 360
330
wl 300
1270
- 240
E 30 210
8 180
|
8_ 20 (1 1150
@ | 120
|
| | M 90
101 pold line - Wind Speed 160
line - Wind Direction 1 30
o L L L L L L L o
0 12 24 36 48 60 72 84 96
Time from 06/02/04 00UTC [hour]
(a) YHM
1016

5
s
3

992

Sea Level Pressure[hPa]

984

Temperature[degree]

bold line - Temperature - 60
line - Relative Humidity

20 L L
0 12 24 36 48 60 72 84 96

6

Speed[m/s]

line - Wind Direction

00 1‘2 24 3‘6 4‘8 E;O 7‘2 8‘4 96 0
Time from 06/02/04 00UTC [hour]
(c) YKF

Relative Humidity[%)]

Angle[degree]

Relative Humidity[%)]

Angle[degree]

1016

1008

3
8
3

Sea Level Pressure[hPa]

©
@
S

100

o 4T
o
g of
K=}
L 4 1 80
2
o
o 8
Q
g 12
= bold line - Temperature 1 60
16 . . I
line - Relative Humidity
20 L L L L L L L
0 12 24 36 48 60 72 84 96
50
40
Dyl
é 210
g 180
Sl 150
« WA 120
! ‘ 9
10 line - Wind|Speed 60
line - Wind Diretfion 30
o L L L L L L L o
0 12 24 36 48 60 72 84 96
Time from 06/02/04 00UTC [hour]
1016
‘©
o
<.
o 1008
[
>
7]
3]
E 1000
°
>
2 992
«
[0
9]
984
L L L L L L L
0 12 24 36 48 60 72 84 96
&r 100
©
o
o
(7
k=3
[
2
o
I
Q
€.
©
bold line - Temperature - 60
-16 |- . . .
line - Relative Humidity
20 L L L L L L L
0 12 24 36 48 60 72 84 96

Speed[m/s]

0 0 1‘2 2‘4 3‘6 4‘8 6‘0 7‘2 8‘4 96
Time from 06/02/04 00UTC [hour]
(d) YXU

017 Casel 00DDDOOOOOOODOO. (a) YHM, (b)WLS, (c) YKF, (d) YXU.

42

Relative Humidity[

Angle[degree]

Relative Humidity[%]

Angle[degree]



1016 1016
K ©
a o
= =
1008 D' 1008
3 =]
7] 7]
8 ]
& 1000 & 1000
°© ©
3 ]
O 992 992
© @
ot o
(%] %]

«
@
Q
©
@
?

~

B = B
= 2 e
L 4 £ =
2 T 2
© ) i
g” 2 g
€ ., = £
5 &? 5}
= bold line - Temperature { e = bold line - Temperature 1 60
-16 |- . . . -16 |- . . I
line - Relative Humidity line - Relative Humidity
. ! ! ! ! ! ! ! . ! . ! ! ! ! !
25 12 24 36 48 60 72 84 9% ) 12 24 36 48 60 72 84 %
50 T T T T T T T 360
330
w0l 300
—270
3 1% g @
gor 210 5 €
5 J1e0 B 5
3 ° 3
Q 20 - ) o
» {120 & a
| . 1 %0
10 -Wind Speed 1 e ne ~Wind
| - Wind Direction 4 20 ifie - Wing Directjpn
¥
! ! ! ! ! ! !
% 12 24 36 48 60 72 84 % °
Time from 06/02/04 00UTC [hour] Time from 06/02/04 00UTC [hour]
(a) YPQ (b) YBN

018 Casel 0000000000000, (a) YPQ, (b) YBN.

Relative Humidity[%]

Angle[degree]



78W
T A
[0S
45'N 45N
Q%
44'N r 44'N 44'N
010
Fose:
0.7
X
1010.4
1010.4
43'N w 43'N 43N
81'W 80'W 79W 78'W 81°W 80°W 79W 78°'W
BT T[T [ TTTee _HHHHHHH-H\HHI
0 10 20 30 4(() /s) -28 -24 -20 -16 -12 -8 -4 (d Cel )
m/s, egree elcius;
(a)Wind and SLP (b)Temperature and RH
(a) 06/02/04 00UTC
81'W 80'W 79W 78W 81'W 80'W 79°W 78'W
v T Ki
2
45'N 45'N 45N
Go A
’
1968.9 Qm
44N 44N 44N
@ o
Q.
| | Qs .
43N 43N M 43N
78W 81'W 80'W 79W 78W
BT T[T TTTee. _HHHHHHH-H\HHI
0 10 20 30 40 -28 -24 -20 -16 -12 -8 -4
(m/s)

(a)Wind and SLP

(b) 06/02/04 12UTC

d Cel
(b)Temperature and RH ¢ egree elovs)

78°W
A\ v
&~
45'N
9892
44'N
43'N
78°'W
RN T 7T [T [T T T _HHHHHHH-HHHH
0 10 20 30 40 28 -24 20 -16 -12 -8 -4
(m/s)

(a)Wind and SLP

d Cel
(b)Temperature and RH ¢ egree eloius)

44

(c) 06/02/05 0OUTC

019 Casel DO0OOOOOO. 200 (0D : 0 -00,0000-00,0:0

0-0,00-00). (a)20060 20 40 00UTC, (b) 2006 0 20 40 12UTC,
(c) 2006 0 20 50 00UTC.



45

78°'W
T K
[Q9N
45°N
Q@
y N °’N
44'N g8 44 44
98
8
989.2
989.9
43N 6 43N 43N
81'W 80'W 79°'W 78°'W 81'W 80'W 79°W 78°'W
RN T T T T T _IHHHHHH\\-HHHH
0 10 20 30 4(2 /s) -28 -24 -20 -16 -12 -8 -4 (d Cel )
m/s, egree elcius,
a (b)Temperature and RH

44'N

43°N

44'N

43'N

020 Casel DOOOOOODO.

(a) 06/02/05 12UTC

78W 79°'W 78'W
1 K 1 K
(G % (G
45'N @5@ 45'N
12
97 "G
9948 @Y%
9977 44N 44°'N
“096-
999
999.5
1002.1 43N 43N
81'W 80'W 79°W 78'W 81'W 80'W 79°W 78W
BT T ([ [TTTT. _Hmmmw\-mmu
0 10 20 30 40 -28 -24 -20 -16 -12 -8 -4
(m/s) degree Celcius)

(a)Wind and SLP
(b) 06/02/06 00UTC

(b)Temperature and RH

78'W 79W 78°'W
T A
% (G5
@5@ 45'N
e
@
44N
43'N
81'W 80'W 79°W 78W 81'W 80'W 79W 78'W
BT T[T TTTee _IHHHHHHH-HH\M
0 10 20 30 40 28 -24 20 -16 -12 -8 -4
(m/s) (degree Celcius)

(a)Wind and SLP
(c) 06/02/06 12UTC

0 00UTC, (c) 2006 0 20 6 0 12UTC.

(b)Temperature and RH

(a) 20060 20 50 12UTC, (b) 2000 20 6



45'N
44°'N 1010 44'N
10
0
3
1010.4
43'N 1012.5 43N
81'wW 80'W 79°W 78W
40
(m/s)
a

78W
v
45'N
2
44N
43'N 43'N
78'W
BT T T T T T T
0 10 20 30 40
(m/s)
(a)Wind and SLP

46

45°N

44'N

80'W 78'W

_HH\HHHHH-\HHHI
-28 -24 -20 -16 -12 -8 -4
(b)Temperature and RH

79W

(a) 06/02/07 00UTC

79°W

(degree Celcius)

% 45'N
R
i
44N
(43 ‘N
Q. “
81'W 80°W 79°W 78'W
_HHHHHHH\-HHHH
28 -24 20 -16 -12 -8 -4

degree Celcius)

(b)Temperature and RH

(b) 06/02/07 12UTC

81'W 80'W 79°W 78'W
45°'N
44N 1017.9 44N
1017
7
1018.1
1018
43'N =#019.3 43'N
81'W 80°'W 79°W 78°W
0 10 20 30 40
(m/s)

(a)Wind and SLP

(c) 06/02/07 18UTC

021 Casel 00D00O0DOO.
12UTC, () 2006 0 20 70

79W

45'N

44N

43'N

81'W 80w 79W 78W
_HH\HHHHH-WHHI
28 24 20 -16 12 -8 -4

(degree Celcius)

(b)Temperature and RH

(a) 20060 20 70 00UTC, (b) 20060 20 7

18UTC.



(g) 07/01/20 00UTC ' (h) 07/01/20 01UTC
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(g) 07/01/20 08UTC ' (h) 07/01/20 09UTC
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20070 10 200 09UTC.
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