Tyndall’Centre’

for Climate Change Research

! [ 1] 1 #
! $ I %

&' O

Shipping in Changing Climates

i - e



] | ","‘
@ i Rolls Royce .Hgggtser ‘w% BMT Group QMS|

o councils UK
2

S
or =
"a Low Carbon Futur®

univirsity oF @S] Newcastle ° ® Universi of
Southampton g Universicy [IRTTe3 W MMM Vel Centre’  Sirattiryde
f t Glasgow

] ,



° 11 &






|

hadcrut4
2C

]

'

(reference period 1851-1880)

-]

|

2_‘

S 15|
=
(4y]
=

2 1+
(4»]
o
=

© 05}
QO
&)
=
Q

ot O_

-0.5 L

1850

1900

2000

2050



500 — $

(4

E 400 - _
a
N *
% 300;‘__’_,_,.—-—/ 1 % S ( ()/ 0
£
S 200 |- .
® . 112 - 3
100 |- B
*1))% .
0 | | | ]
1850 1900 1950 2000 2050
' | , )2 - )%
40 |- -

? 2 - s)%

CO, [Gtly]

20 - .

0l :
| | 6112 7 18*2
giobal CO, emissions (fossil fuel, cement, and land use)

o L l i i 62 7 18/2

1850 1900 1950 2000 2050

year 6 //2 ! '2
]




+



(( (¢

H##$% H#D H#tD HHD&



° 11 &



)

population_in_SSP_1 GDP_in_SSP_ 1

J : WEU 400000‘ L : WEU

10000 USA USA

UK UK

8000 KO ()*) ()l) 30000 S8

[ ODA = 300000 ODA

MEX a MEX

2 MEA 9 | . i MEA

£ L JAP g JAP
c o~

. ~— 200000

= IND , %<!7 2 IND
= 2

8 ont FSU | > FSU

a EEU : = EEU
o

CSA [a] CSA

=><? O 100000

2000 CHI . . CHI

CAN CAN

AUS AUS

" AFR . AFR

2000 20‘10 20‘20 20‘30 20‘40 2050 2000 20'10 20I20 20‘30 20‘40 2050

Year

*/ 7

] , P



%%
(4

| *

1> D-

:@" ?

3(

(4

{
9)> D-

$&
&4
(
1)> D-

B$
&4

1)> D-



C >A 0 O
=0 %<I? E
%<!

@?

V






- )
%[ 3 % . 0= @@ D$?
). iy
E8A "<F $E 0 0*/



+



Exports of all commeodities total, n-tax, GR

wet
O 30000 | 1=— dry
— container
25000 | g
20000 | g
= 15000} !
10000 |-
5000
0
Exports of all commodities total, n-tax, HR
T : - : r - : =
30000 | d— dry
— container
25000} g

2015 2020 2025 2030 2035 2040 2045 2050

Year

Exports of all commodities total, n-tax, MR2C

wet
30000 | {— ary
— container
25000} R
20000 | R
= 15000} IR
10000 | )
5000
0
Exports of all commodities total, n-tax, MR4C
T T T T T T r p———
30000 | = dry
= container

25000 1

20000} -

Mt

15000} __aut ]

20010 2015 2020 2025 2030 2035 2040 2045 2050
Year



/ e ke
| - = - 41000
100
1500
0 0
2010 2015 2020 2025 2030 2035 2040 2045 2050
Year

] , P



] ,












4
(

#I
* *
9 #
4

*

#' >
>
H
0 *!

2%2
!
35 35 35
%5 5 35
%5 5 S

35 5 35 )
%65 35 5

5 %5 %5

%5 %5 %5

35 35 35
%5 65 %25

%5 5 35
) 5 S
65 %%5 %%5
85 &5 &5
35 S 5

%5 %25 %25
%&5 %5 %35 %&5 % 5 %85

%65 %5 %35

232 28&2

35 5 &5 S &5 5
35 & 35 5 35 5
S 5 %5 35 5 S
5 35 5 5 35
35 %5 75 5 85 %5
%5 %5 %5 %5 %5 %5
%5 %5 5 %5 %5 %5
35 35 35 5 ) 35
75 65 85 75 <5 65
S 35 35 35 ) 5

5 5 &5 85 &5 &5
%%5 %5 %%5 %35 %5 %&5

5 &5 5 S 5 &5
) 5 35 35 35 )
%25 65 65 75 <5 75



N © *

2%2 232 28&2
! ! !
%25 <5 85 <5 85 %35 75 %%5 5
%25 %25 %5 <5 %%5 75 %5 75 %5
35 35 5 ) 5 &5 <5 5 85

#' %5 %85 %35 %35 %35 %75 %%5 %%5 %5
<6 <5 <5 75 <6 85 &5 <5 75
* %5 %S5 %5 %5 %5 %5 %5 %5 %5
# <5 85 75 <5 <5 &5 %5 85 &5

35 35 35 ) 35 5 35 35 5
5 35 35 35 35 35 S 35 35
%5 S ) ) 5 5 5 %5 )

* %85 %35 %%5 %&5 %35 %5 %25 %&5 %35

65 %25 65 %25 65 %25 65 65 65

> 5 35 35 35 35 5 35 5 35

S 5 %5 %5 %5 %5 %5 5 %5
85 &5 85 85 <5 5 75 85 %25
* 75 <5 <5 75 <6 <6 85 75 <5

] ,



° 11 &



((







