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Milestones Completed

eAcquire in situ data

sldentify spacebased measurement
*Collocate data and train statistical model
*Produce 9-year data

*Validate data and examine deficiencies

L Statistical model was developed
using support vector regression
Qinput (daily): sin(day), cos(day),
lat, sin(lon), cos(lon), SST (AMSR-
E) , Chl-a (SeaWiFS+MODIS
TERRA+MODIS Aqua), SSS
(Levitus climatology), Mixed layer
depth (GODAS).

1206265 data groups found 2002-
2010

40,000 randomly selected for
training and 40,000 for validation
dOutput: 9 year pCO2__, at 0.5°,
daily resolution

LORMS (16.4) is 6% of range (270)

Compiled from SOCAT+all other sources
through CDIAC, with collocation with satellite
data

Numb of colocated training data (daily, 2x2

= 6
408 “TR
| Iz
608 "
40E 80E 120E 160E ) IO‘W
5101 Mean

E 480 - — Standard deviation :

s

3-4_50_ 3 - 3 - 2 § i Brdseny e e 2400

<404 Validation

) 1600

2 390 A _ ' '

3 i

3 360 - 800

§ . Validati dat :

alidation da

(1 (g o [ SRR G f [0 e e ek gt

8 N=40000

0,270 Mean bias=-0.17

CC=0.918
210 3

210 240 270 300 330 360 390 420 450 480 510

pCORsea (observed) patm



<2ON

10N
EQ
10§ 90 e "
160W 140W _ 130W  120W  110W
oon (B) SSS_Argo (psw) SEP2011

[ —

108 | — T |
160W 150W 140W 130W 120W 110W 100W 90w 80W

c) SSS SMOS (psu) SEP2011
20N pa

N o
10N A

=
£q

120W

—_— =~
160W  150W  140W  130W 110W  100W  90W  80W

COCOW i nn



Q0N

490
15N 470
450
10N
435
5N 415
" 395
375
53 360
a 340
108
140
20N 2
35.8
15N 35.3
7 34.9
10N 1a
344
5N 34
" 33.6
33.1
59 32.7
32.2
108
140w 130 120W 110W 100w 90W 80W
20N
35.8
15N 35.3
10N 34.9
34.4
5N 34
" 33.6
33.1
55 32.7
32.2

108
140W 130W 120W 110W LOOW oow BOW



SEP2011

---------

160
SEP2011
-

||
A0 Qo = 10 O
oL LY m e




pCO2sea log(Chl-a)

2OAUGRS011-27AUGRO11 2DAUGRC011-27AUGRO11

20N 4 o
370
15N "y
358
10N N
I 346
N1 340
| 334
£Q7 % - 328 N
60W 500 40W 50W 40W

25AUG201 1-27AUG2011

\
\
\
\
\
|
\
| - | i |
60W 50w 40W 30W 60W 50W 40W 30W

SSS (Aquarius) SSS (SMOS)



B—F

~ ho

aS

So

(

ot

FV-VS)



a V@ u1kSCAT mi, day) 2003 2005

2 i ’ \ ' et - ’
s -l“ : 3 .~ i 5 ‘ )8 o Jv
W / ») ” ;

¥ ot s et A b \ “ﬁ
20N \ ' ) A ’ " %
N W Y D e .'“T
gy g / :.[L‘w-w T ‘-""w.. Nl . : X
\ . . . b Al SORAS, .

EQ ’ 1 ' __
4 _ I
0

4 ' 3 ‘-;-‘%v- -
208 ¥ ! - ' rw : ‘¢4 ] ,. 7: :':.- e
/A R ‘
)

40N +

5

A

2
0
-3
—6
-9

408 ba --ﬁ; iulim.‘lhﬂ I -Nt L / i

0 40 80E 120E 160E  160W 1sz CB0W  40W
b) E—P (AMSR—E/TMI) (rnm/day) 2003-2005 E-
A, =

—13

40N ¢
20N

EQ B

R0S

.'l.l

0 40E  B80E  120E 160E 160W 120W  8OW  40W ¢

aE+V0® E-P

ot )
_ Lo | -
®_§0 qUdp W =—[qdp
g




20N -(B). (he/S)VVS (Argo/OSCAR, mm/dav) JAN2004—-DEC2011

40E  B0E  120E  160E  160W  120W  B8OW  40W
(ho/ S, VVS Aquarius/OSCAR, mm/day) SEP2011—AUGR012

Kra.

é*:&.}.

'. -

As

40F 80E 120E  160E  160W  120W  B8OW
{1e/S)VVS_(SMOS/OSCAR, mm/day) MAYEOlO SEP2012

AQE 80F 120E  160E  160W  120W  8OW A0W



—__E-P (AMSR-E/TRMM) —E P (TRMM)
101 ———— (h,/S)(8S /8t+VVS) (Argo) o/S (88/8t+VVS) (Aquarius)
5 1 s
@ AARSUAR
o - Wi
I o - |
R A g
_10_
160W—-140W,7N—10N PalelC ITCZ
2004 2005 2006 2007 2008 2009 2010 2011 2012
9___
— E-P (AMSR—E/TRMM) ~— E—P (TRMM) /
6 e (ho/So)(a at+VVS) (Argo) (ho/So)(BS/ +VVS) Aquar ;
3 - | A
S Ry
- _. "
B —34
_6_
140E—160E 3on—4on KUroshio Extension
004 2005 2006 2007 2008 2009 2010 2011 2012




mm/day

—_ E-P (AMSR—E/TRMM) —___E-P (TRMM)
10 —— (hy/S,)(8S /8t +Vvs) (Argo) (ho/So)(8S /B8t +V-US) (SMOS)
5 ‘ ' '
0 “'ﬁ 1JI|k‘ f‘4'| | ’ }"b!'k
| | \ ] \ ' ‘ \
) VAR Y A
—5 . \’ l\ tYi
o 1sow—140w,7n—108 Pacific ITCZ
2004 2005 2006 2007 2008 2009 2010 2011 2012
9
—__E-P ( M—E/TRMM) -~ E-P (TRMM)
6 e (1, /) at+vvs) (Argo) (he/s)(as/ +vvs) {SMOS) "‘
\
3 f‘ 1 |
\ ,‘\ . f / {} {
0 b * 1
‘f
_3J
N Kuroshio Extension
140F — 160E,30N— 40N

_9 1 1
<004 2005 2006

2007 2008 2009 2010 2011

2012




SEP2011

_Aquarius SSS Hsu)

e

~ T

30N
140K

b) SMOS SS83

30N == ;
140K 150F




DEC20LIEMARSOLS

40F
DEC2011—MAR2012

3554
408

453

40F 50E
u) DECZ011-MARZ012

353 &
40S

455




R =
7'—.-(. | >3
L | — .:;_

355§

a) pCO2,, (y#atm) DECCO11-MARCOLIS

1.3
358 0.9
0.5
0.1
408 -0.3
.—0.8
| —1.2
453 I—1-6
ot - —3
20F 30F 40 50F 60F YOE

c) SST (°C) DEC2011—-MARZ2012

I
|

<0E 30E 40E o0E 60E



ON
80W ToW 7T0W 65W 60W 5bW
(b) log (mg/m®) OCT2011

ON
80W 7OW 7T0W 6o5W 60W ooW
(c) SST (°C) OCTZOll

BOW  v5W  70W  65W  60W  55W



OCTZ2011

€O €O €O L0 CO L0 €D €O CO
20 00 Lo A& OO G
€O 00 L0 00 20 ~F DO ~2 D0

36.1
32.6
35.1
134.6
34.1
33.6
33.1
32.6
32.1

A -
ON ; - —+ T ! ‘% 1 Tt 1 T L T T T T
80W 7OW 70W 65W 60W 50W

36.2
33.7
39.2
34.7
|134.2
33.8
33.3
32.8
32.3

N T
80w 75W 7T0W 65W 60W DoW



50N

Aquarius

SSS (psu)

2c1MAR—30MARZ201e2

Lodd YWV P ERNAALA A

32.6

33.1

33.6

34.1

WYV YVIT A g

rcn N

deubpEya

Sdbuhyyuxms
.
AR
B e iin
fléadha

34.5 35

TS S g
a3y

g @ dya4
: Ak
L dee X

35.5 36

36.5

36.8



Aguariusg SSS

(psu)

50N

> ¥
o &
40N- La M K
PN
’U
A
. b
n1‘9
uy
vi-vug,
gy > & w
‘x i i ad
93 Lo G U
]
e
4
s
%,
35N 1 =
P
] > },/,
-
alw
u
»

30N

80W ToW

32.6

10APR—19APR2012

R PRI SRS PEPEPREE] P s e S04 e 14 o
ryy A4 ALALL A4 s wyuyddd b
s LA L PRSI EE LY qyyddar A
T Py Ay AAASRER I Ld =
2 » = Y > o
777 FTIIII v bl gdd Ab bR A N Se
Trrrrrrr IIIFeag gad nurbE . D
VIVVIISSTITAL LYy 42 A NG Y v
AT yas o, o e 4
4444’41»:‘37:4‘“ yasr -V
‘lididilds’)_’i\\ \l"'" ey LR gl frveey
AAAARARIAN DAL gL cr velfvn fovouy
- 334tk rencceey Y w4 LCOTT € e < SVY INuNa
3 I Feui?
T trecibwudia
L CLLLUyGY
PR Bt iccecilivy
L + LLb
s < chre by .
Y EEITT TYrTLLh
et e Hydra & Sau T rrrvdee
g ALY of by x: ¥ g
i sEketf «¥ERAbg - wd <
Vo bk e vty PuEes FhiyeuNIBeris ; wed
vew cAdal v < <tEyraey LAl 4ySay -
PRI r Lvyvsadaniy - d gy o A o
Y cvaa TR R A Y D v o L . W”
ettt AL R R T Y] Ahkkk 4 1 N g g
frccerrrn ¥re &% <h 3 - Fo 4 A O ey
FePvilyandd TR « O A g
SSr v i) phhhd ot TAY y e
YlarkretvTrA & < u\‘
— BhELVYrwr e P % -
<7 . y 7 Y
Fedd— A u "
reecee e .{g,(//r::‘: W7
TAvidddd&ad de v VYU PR =
Tk At DEEE s wat
KkrLihelw t ek a4 N
YEALLLLLESF # . ¥
GheEdLibE W o
Bahe < d by &
x
v
SZ LN
At ]
ot %
-
+ ¥drg
X T lpe
X<y
o
3
g 3032 5
Ty
iz
727 .
be 772 Sy
$pg A3 ayd
Are LY sy

TO0W

33.1 33.6

65W

34.1

60W

34.5

H5W

35

35.5

H0W 45W 40w

36 36.5 36.8



50N

SMOS SSS (psu) 10APR—19APR2012

M‘.“hﬂ’,b’)}ll
NREE R EERLLlgg
OaN AR B33 3hd gy
TR Y

.3 Tereeaay
> '
EE L NS \un"&\b*"l“ M arvEr e
4 Ardad g 4TS rAudsALY EXE L,

et

Toee gy

45N

40N

35N . :.' .,' iy ; 23 A FA - . : g5 o P~ TN

32.6 33.1 33.6 34.1 34.5 35 35.5 36 36.5



Aguarius

50N

45N 3

40N A

35N 1

5SS (psu) 04JUN—18JUNR012

'y Bty
v‘w Bl |

rrrryairra Iy
Prrhyart b eyl

YWy rsad g Frreey
AR ET R SRS
A wd g guh LVEEL

A APELL B i
L

PR LT IO ey

| yrreany LLLLL

y Y

) » L
el waa b

. e s L

ke

“ 7
v s qatary

T
pnhkkd€dExT
-

e
Yy
e Fppless s A ECL
W POBpEE LYy
cwys prr s sl

33.3 33.7 34.2 34.7 35.2 35.7 36.1 36.6



sy oMOS _SSS

40N

DSU

04JUN—-18JUN2012

| R S PIPY 4
PEFrIAALAA s qay
PrrryAArr ALY
-

RFFFIA Yy gy gLl
FIFIPYS by puidseeed
FIIIrE Lbvy Yd 14228557 Pra3 vk
v 5 L NdAAAGRFFRPFYRLA VLRl L34 . =
x;g;&»-, ErpevvuunISrarras
444 pe IR M TIEAaaa4
wher L4777
2 bhx: [
[
E & uv®
iy
g dy be® AES
x.s.s.u‘w.,ucv"v‘,:; P
Rl E Lo T T
AdygpvevVrrppl UL LA
", AvpupprEkbid
An bt T
BACYELRNLrs
4 ilewn by i
Vg 2rk

65W 60W S55W

33.6 34.1 34.5 35 35.5

S50W

36

45W

36.5

rrrbFeese
u\*a"!cr o
Tea, :
I'ICG.-::'

A RPEEEe s b
A REYETe s o

¥
c
A
miSSYr
RESET

4
*

40W



SMOS SSS (color)+ currents (vector) from 04/06 to 18/06 2012
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Aquarius reveasl salinity and density fiend
Aquarius links water with carbon cycle through salinity

Aquarius helpto resolve hypothesis of ampliciton
Of water cycle
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