Changing ocean and changing technology
Oscar Schofield (rucool.marine.rutgers.edu)
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This oceans
are changing
in our lifetime

Annual Sea Ice Mlnlmum ’ 1980
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This oceans
are changing
in our lifetime
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This is important for ALL humans who rely on the weather

to provide them food.... Everybody
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= 2 ) 5 O 2 ) 5 Adapted from, Earth Observatory story:

“Watching Plants Dance to the Rhythms of the Ocean”
http://earthobservatory.nasa.



http://earthobservatory.nasa.gov/Study/SSTNDVI/

The central hypothesis when the LTER began was that sea ice timing and magnitude structure the productivity
and composition of the Antarctic ecosystem. The ice dynamics are driven by large-scale interactions of the
atmosphere and ocean.

Winter 2007 Summer 2007
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The WAP peninsula is experiencing the largest winter warming on Earth

Larson-B ice shelf after its collapse
Thanks to BAS & A. Clarke
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Melt pools on surface of King George VI Sound
(from a BAS twin otter, January 2004)
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Palmer Station in the present
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Heat input from Antarctic Circumpolar Current (ACC - world’s largest ocean current =
~30,000 Niagara Falls). The heat is driven onto the shelf by intensification of upwelling-
favorable winds.

The WAP is the
only location in the
Antarctic where the
ACC is adjacent to
the shelf break. The

ACC is Antarctica’s
warmest water
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The decadal changes have resulted changes in the phytoplankton

Montes Hugo et al. Science 2009
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Zooplankton are dominated by krill or salps

Krill greatest biomass of any animal on earth
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Is there an impact on higher trophic levels?
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Changing diets for the
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If that was not enough, warmer temps leads to more moisture and
more snow. Breeding failure...........
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HOW WE ARE TRAINED TO GO TO SEA
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Bring in the Robots
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325 deployments - 129580.19km flown - 5930 days
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RU-COOL Deployments by Year

Year | Number | Distance (km) Days
2012 19 5054.31 290.3
2011 37 11975.53 624
2010 46 17003.36 876.6
2009 30 18114.34 /761.1
2008 28 16642.28 604.7
2007 27 10277.99 462.9
2006 38 9745.88 538
2005 16 4113.87 207.1

Totals 241 92927.56 4364.8

Includes all Global deployments







Enhanced productivity is associated with the warm upwelled water
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HURRICANE IRENE AFTERMATH

States with hurricane-related deaths Power outage | Evacuation
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Challenges in Predicting the Intensity of Storms

Posted on Friday, 09.02.11 7

HURRICANE SEASON

Intensity remain
BiLke < 1

The National Hurricane Cel
It wasn't the first time — bu
the increasing standards of

BY CURTIS MORGAN
MORGAN@MIAMIHERALD.COM

Scientists say that it is much easier to accurately predict what path a hurricane will take.

By HENRY FOUNTAIN
Published: August 27, 2011
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Warm water (standard)

Wind Speed at 10 m

kts

46N 7 FotAg L } )ﬁ =
Ty y FXLTI?PPPPITTVAM LY B P, W
. A‘-" TITIITIIIAAPTTY PETTEY ‘- VD ol i \ L
77 AMAA T 77 e 7 7 P TTT T TAIANA SR e e £ < b "
2 : A A A A T 7 >3 LN 47 77 T1TAAAALRA PP A P 420\ Ak
‘ Midery - K TFTAAANSP P, e A UiV
P LE e 0D VIV i PR 7 1 TAAAA AR BT “pbiy Yy are iy v 22224
1917717 FT I M MA AL v AAAASEBE T TUS 3 AA9AA
TITITAITITIAN AASEEN I TT Vi i
44N A 147 P P17 T3 B vk A 1 i b A
pr Ry e IAA&(t AASAAAALAAANT 21
> 1117 5 ,
n???m«?’ P v oy <l Wodd b APAAAAAAALAALLAAA GGy Te por™
T2 YT AT < L €T T T T Ty v ADAAAAAAAAAAAAL LT T TTY YT T
B e e T s R i saaad st
23;; M";:; 3 <<“;: “22‘-""”'& A rr *'*MMAMAAM«M::::lnmu
4 144 B 80 < b v b v R s T e e s o SR LILEBLED I
: A g » v i
42N / 2, S v< b bbby rA41AA AAAAAAAALAAALI1TITTT
- - e <o b [ 5 r AEAA / AAAAAAAAA1ANNTIT YT 7Y
= u:.«u.(gu TTA AA1AYTT T T TTIT Y7 Y
Wik Bedi eyl A44T4 R 4919111117 71T I TIINIIT
VYV Vb n-,q:jg ARIAR TPV T Y Y VYT TN AN Y
VY Ry VY whbdx Erin o ‘i% AA 44T I T 7T ITTIT I I A A
‘ MYV VI VLY 1 Vbl e L i i iy MAA(WA»Q-!‘HQ1111191-"'-”1«1::93-&”_11
VYV VY m&;:lxv&-:i L(L:-:- r:wa«4:17"1.,.,.,."“:;-;21;;:{13!. ~
IRV VYR Ry Vb fd € L b s L L ALY EAAAAAAAAAAA QY| g| 3 fJ T T EAD '
4 ON T v-:\x’t-w Y VR Ch G L bbb bt b rr:::»u;mqqaq.q«'m,q:::;;;;;’:v
- <l rFAAAAAAAA 4111 T T
VI VYV YL ST R E R AR AAAAAA L 4 g g g a AT
LA vv:;::::-max““‘n::::::; 7‘?
€
X <Ee ¢ (}’ggtV?PFD'A&AAMAMAquqqqqqauﬂﬂ
.' v 2t i P‘:k:: kﬂﬁﬁﬁw‘:ﬁﬂ?ﬂ
TYERER v A A -
M-&-u-www i ;;\n EERNERRRANNELLA R AAALALAAAAALAALA -
[ttt d it - ® RARRARRARAMAAAAAR -
38N ‘r"J'\ bbb YV VR b L Y v b gy < m:"_\:\w AR RAAAN Apa
- S e S adde SAFS EErEREE RRARARRARAMAA DD
P L Sttt o’ - ERFEREE gy kk x :
N % ST y
Fevwr bbb Vel y v g .
kbbb ey vivyi BV bk bbbk bbb
R & s vy B A ) bbbl bh bbbk &
- b-VWVvvyvvvwvz< i v
< L e R A VWb ki e b e e
S6N ¥y, VAWV L bl bbb e b
Ay VIV R
ey &VHWWVV»M e
Gk WAV VIV YRRy .
1% 4 L-f-)z\l evgy
MRS PYwyddy ¥ - (3
DA TV b VYV i x
v 14 by VY v = Rpe
v SLLL ALY Y Y Y Y - R
34N 4 AL b WV o e
v PAAI Vb bk BV iy ! RAAN
/ Rk A R YWy 5 RM
D A ¥ T PR Y
R T ARy
% A AAANVLIL L by Ay
e T Ty
33239V bbb LAV R R
A RAY Kl vd A dg ] ’
rd 2. AAIAL &L‘-LNJ.;
32N 1 2434 LAy k‘
AdAran o Al N
PR A AR
ETESEESSS 4 KX
B -4 A4 ; R
ISSSSSSSSS WY 1A R
e -~ e
a2, [ERNEEEEET TR V.S : SRRRR
'~'<a A3.3943333333500 0 RV
SON FEETEEEes S ¥y, TR KRR
U awaedaiinsansnd A5 L >, - : S
$ s T B = X "
o TP PITTIIY I B RRKE
PN Y TYTITIIN Y > R o]
; ”””7 722 REE
IIIT T IR 2P ';‘m.v
x*y Ty = ,.;\.““F
- P2IIITTIN > > >> ARERES
ZSN T Sl b o SaeE '3': L3 3
RV O A EREE
s Lok kav\n
A3 SN ey T e TREEY
Do s s 22A0 09 7 XTI INTT M::E:::“
: RErEnY
\ ~
= -I{ s\f’_-_'-’ \
] | 1 ' ] ] 1 1 1 ] ] 1
36W 34W 82W 30w /BW /6W /4W /2W /OW 6ewW HeEwW 04w

M Model Initiahized 00/2 /AUG2011

Valid 00Z227AUG2011 (Sat) | Forecast Hour O

70
65
60
o0

N 4 — SVt P T T =
46N 1 )-‘C‘L “{f- ey HELLID IIP P IPITAMNPENEEEPA ") j\’.
3 x4 A TITIITIIIAAMELY PITITY : & e P~ - 4
o TTITTTITIAARAAE DR 4 < Ay 3 =
‘ =2 T T T TIAAAANS S PP - A Ddyd VIV 17
P AAAND S g Vb b b # 4
FAAAAANSDF PP i»&v W dwCé v 7>>
AAAAARNF P d§ 24 4 AA N v
ey Vi ARANAA
44N 1 rreyy; o A g ) ARAAARA
14> >y VAL < AAAANANA RN AL
IAITFIIITTI I . r's & AAAAAALAL RN ALY
IR eadanat N rErrety (L&v g v o id b ALAAAAAAAAAAAAAL T33P T 77T
T2V . ClLEcaTTITYC v V. TY VA AAAAAAAAAAAAA AL AS T4 P YTYY T
2777 - TEa< v Wifew ERADAAAAAAAAAAASAALN Y92 7ITTY
3327y : / %: 1 <<{ v 4 ‘gy SAALAANNAALAAAAG A YT TTTTYIT
> : AR . kbbb e, s ] A AAAAA444411 TS TTTTTTY
e L , . ‘ v Vohbdado b Afad B R L L R R R S e B o
49N ES 53 2 e v : AAAAAA1A4411T1TTTTT
/ b & ke 4 A At AAAAAAAAAA44A11TT T
e e Mo %&WV r{ A PAA AAAAAYAIITITTITTIYITY
3 ¥ v VWL LV L e L 5N T A W“Wﬂﬂﬂ"ﬂﬂﬂﬂ"lﬂ???’
K ddnb oo deby A A e S . A44ANA9R 4119111117717 TTIT V9T
) VAV VY Y Y b Oy b AAAAAAEATTIHIFTTI IV IV TS 7Y
m ¢ < E MYV VR B Y vk bby Brda o * Pt AAAAAA T T S LTI T TSV 2SI IY T TLL
BN VI VR IV VY VR b LT A el Ry AAAAAAAA 19 4YYTY T YT YT IIT D20
8 7ol VYRV VY YR Y d Pk L Ve Lol - EEAASAAMAAAAAANT A TP PP r7 YT 2TNT 3:/7
4 A R A A A of gttt b s il FUTRV TS S AEEAAAAAAAAAAA | 1 g op o g ] AR R AT
4 (J N 1 -4 YWECACE LECLpb b b4 TR FEEEE R AR AAAALAAS L Ay gy ARt A T
VAV VYV Y - W PR TEEES S M AL AAAA A4 4991141041
WY Y Yy TEEEEERFR AR AAAAAAAA L4517t AAA AN
VIV YV VY CFFTEETTTTREEFRRRAAAAAAA4 4444114 44A2 217
CrOr A YT Y ESEYTEFEREF R AAAAAAA 444444 AAAALAN
< < CYTTEEEEFEERELLLAAAAAALANA L AASARANNT A
YV VLYY : . <« PEFPUEEREREES AL AAAAAAAAAAAAAAAAAAARSA
Vit by WV Vgl b FEEEEREEEELANLLAAMMAALAAAAAAAARAND ]
( fedabs EERERERRERAL AL AAAAAAAAAAAAAAAN
8 GV E o enias amahid v, KRARERAAR KR ARRAABAAS AL 2 2
38N 140 bebbpbpy b Vg b hod by v iy < ErKEERRXNRRALNR EARARAM A2
- ( ph-b by by b VD SAPSEERERRRERERR R AR AR A A -
P T o T 0" e L o o o AN T B R0 RRRRAAANNAALA
P o e o Ly b bbbk LLL R S AR KRN R e e e e A A
ey bbby s SR NN YRR - e-:-:vgt:»s.vat' p 3
e L B bk bbb b oL FELT
- - mbyg.?w o bhbbbdéé o
bVWVvavvaz v -
. VY YV Y bk ke b bbb b e
S6N Ve yy sy, W AV b b bl e B b
Ay WY W
YAV e b b Gy
NVw'W:t:W-tLM
4 Wy
By
34N A SEERERS
J »
’ 3
dddy
% S A AV RLL G bV g N
D T T
=Y
- k s
32N 1 n
%
PR S §:¢
B ' ‘ i
I : L33
P 22, By W ey A R
- % A3 AI33333) 3 3O 3 AN
30N FEETREEES: SUee. 8 o
PR e 5 ":_M
MR DT A | 38 TR
il s s bl S22 Ree
Y ITTIITY T > SRR
PIFTTITTIRAS Y '\vms
> KRR
T ._k.m
BEIIVITIR I I :f\f.'.\.
28N . >3 KRey
: e FEEvrny
¥ T KRR
S ) e R e REEvevy
¢ PE S b Rl ARRE R vy
= EREEvey
} w S \
1

Cold water (glider)

Wind Speed at 10 m

kts

SOW 54w BIW 30w /BW /W /4W

T T T T T
/2W /OW now HowW Law

‘ Model Initialized 00Z22/AUG2011

Valid 00Z227AUG2011 (Sat) | Forecast Hour O

70

(o]0
SR

10




Conclusions:
Minor variations in the ocean state can have profound impacts on
polar ecosystems
These profound changes are occurring in many polar oceans, changes
appear to be accelerating
New technologies offer a mode to study and understand these
changes, so it is time hopefully to speed up our uphill quest to know

where this planet is going
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