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Terrestrial
Coastal Ecosystem Terrestrial Aquatic
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U J = f I} it =
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Cline Fankhauser Nordhaus Titus Tol
Study (1992) (1995) (1991) (1992) (1995)
Climate Change Scenario +2.5°C +2.5°C +3“C +4°C +2.5°C
Agriculture 21.2 10.2 1.2 1.5 12.1
Forest Loss 4.7 1.0 — 6l.6 —
Species Loss 5.6 11.9 — — 7.1
Sea-level Rise 9.9 12.7 17.2 8.0 12.0
Electricity 15.2 10.7 1.5 7.6 —
Non-electric Heating -1.8 — — — —
Total —Market 54.8 46.5 20.1 18.7 31.2
Human Amenity — — — — 16.9
Human Life 8.2 16.1 0.0 13.3 52.8
Migration 0.7 0.8 0.0 — 1.4
Hurricanes 1.1 0.3 0.0 — 0.4
Leisure Activities 2.9 — — — —
Availability 9.9 22.0 0.0 16.1 —
Pollution — — — 32.6 —
Urban Infrastructure 0.1 — — — —
Tropical Ozone 4.9 10.3 0.0 38.4 —
Mobile Air Conditioning — — — 2.5 —
Total—Nonmarket” 279 496 60.8 102.9 118
Total—All Sectors 82.7 96.0 80.9 1816 1028
% of GDP (reported) 1.10% 1.30% 1.00% 2.50% 1.50%
% of GDP (actual) 1.02% 1.18% 1.00% 2.24% 1.27%
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{ Time -

Environment at Environment at
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'Environment at Environment at
—time of decision- | | time of selection
mmaking
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(32 3) 7|=H5lo]| 7|oI5t =2 HAIA|7|Q
O|Fo| UX|E Al QEES 7St

&0 : Moller et al. 2006. bird
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200597k 9] 130019 7o) e FH3n Atk olF FAA 2 W A2 5
%9 FAG WsE doka gl HHATHAY 5)

11 1

Annual mean temperature (°C)
w
1 °
1 °
°®
[

1860 1880 1900 1920 1940 1960 1980 2000 2020

(a7 b5) ¥=2| 1200 HZF AHAT|2
&4 : 2009. Sier. climate change report.
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Date on which at least 5% of robins have started egg-laying

Spring date on which oaks came into leaf

B =
T R e S 1 §
T =
L R S B AR & ST SR SRS B SRLEE
£ | 1944 1934 1964 1974 1984 1994 2004
< 1004 ; -
a P
1 Date on wwhich st least 9% of chaffinches have started egg-laying
- 123 T T T T T T
1954 1964 1974 1954 1554 200 120
A 115
Zof-
21054 -
& 100
Average temperature in certral England january-March gg:
: : T : : 1944 1954 1964 1974 1984 1994 2004
S A I : i Lo
o . . . - hiean temperatures in March in Central England
8 fbn ' ' A
g1 : : i 8
ol L
1934 1964 1974 1984 1934 200

1944 1954 1964 1974 1934 1994 2004

(28 6] 2E I=9 7|20 w2t ARl HUFFRS HEAPI(EHSE SR

Mean first observation

RobinsZt EAfF2l Chaffinches2| & Atztlo| HHsH(P)
&Y : 2009. Sier. climate change report.

when the peach-potato aphid was first seen ot Rothamsted, Herts

Mar 17 4
. 1a74 1878 1988 1994 2004
Mar 13 4 R Mean January Februsry temperatures st Rothamsted
Mar § 1
[
R J : : ) ; ; )
Mar 5 4 [ 1_QF‘\Q . 1074 1-Q7Q 10574 Ri=ti=] _1 ao4d . Ri=l=l=] ‘DnnA_
.
when the orange tip butterfly was most active (the peak timing) in Britain
Mar 1 4
L] L]
.
1969 1974 1979 1954 1959 1994 1999 2004
T T T T T T T
40 45 50 55 6.0 65 10 January-April temperatures in Central England
January -March mean temperature

(3 7) 7120 e Jh2l A g@d AFEEH o 25 AT | EFE HEH(P)



7] 0]

o
o T

=

o) e} v

E

=

[e)

)= Ao Uehgti (Y )

A

F= 3

[

< A4 A

abundance)$} 243 ) 7](Date of appearance)7} % ¢

o N X T oA M w@ o
ExfEOLF ¢
ﬂmn o Eru > L:.A :.;E O_
o =) %
BAINS d.ﬂ ‘D;L 5 ™ rul

[eAIAINS o, — . ~
o v 9O 1B o Ww o ﬂﬂ NooAv Ay H > B
< ® ® N N - = 1 o il = N —
. la R o B K o < WW %o
9002 mﬂ ™ W T Lmuwl =R _M =
vooz & <0 Ww A mwc - M N =
3 = o Mo e 2
@ 0O D..* O# ~ 10°
00z £ _— — = o
E & e ® Rw - ER

< = %
o0z £ p BT E e
E 7§ o MM :r = O N N

e U =~ TR o
N DETE LRk
§ € O ~ o

oS 2 O ¥ ¥ %W %
3 2 T EMIRE ¥
' St = .. X 5 2

® 661 = T MM — X T~ =
g - 7 = A ~
7] = ﬂ vl —
<661 B m [ m ) o W_l N X
£ R BB RS T ke
o6k 5 of TSR E LR ! =
8 _._._m Ho o 1H o ) =T o
8861 8 —_— = - K
. ) w_%n o ny O R o
WS e M mﬂ%ﬂaﬂﬂalﬂ% ~

T E E E T 0 = 9 - i
5E3E5E18E¢ i w20 B
¥ o ¥ @ x = =2 =2 = = — ﬂﬂc_ekmu iny
21100m%mﬁm NEOHE%EWQE%T@_H T
Jows 35114 40 Sjeq r R oo W m__mv ~ 2 X

o~ o X
= T " BB oW )
F% g ® S gaqp ®

T W T Mo T %

15



9 10 W4 7187} gold AAS F72 o
e T
gel T A GBS AL e Ao eyt

Datum Datum
196.71  Spotted Flycatcher Muscicapa striata 19.4. Blackbird Turdus merula
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Spotted Flycatcher Muscicapa striata Blackbird Turdus merula
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Lampropholis robertsi (4 cm snout-vent) is a high .
altitude, regionally-endemic skink. It is generally -
restricted to above 900 m and has a very limited ~100 : . : : : . Rsg =0.4134
and fragmented distribution on mountain tops in the o -6 -4 =2 o 7 4 6

northern mountain ranges of the region. (Photo:
Stephen Williams)
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FALIRE (SUE) 935.4 30.2 617.1 19.9
-Essd (201") 1399.2 45.2 1498.1 48.4

=5 725.1 23.4 923.4 29.8
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A= oW 1980 el A7 ATE A &et] S MEHA 755 ¢85
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=3} 71—?%5}01] w3 A4 EUEES AAska o
19979 274, A%, sAAHEADepartment for Environment, Food and Rural
Affairs, DEFRA)Oﬂ 8] o= 715 9% =2 IIW(UK Climate Impact Program;
UKCIP)o] A H(UKCIP, 2008)51om stdz}, AAUtA}, olsjBAtat 55
At 71FRE T AdT+E A 2005 [Measuring

L

Q
HH
30,
.ﬂ

(@)

~

O

5

r

=
Progress] oA F&38 43S AFsleta AH/FEE JEFS Hrista A5
TS FESAUTHUKCIP, 2005). 53] 9, AEUFFoZ 2 HEe TR
AETGY FRolA J Faslslant olo weld ik Az =% o]

24



Aorsid Agel dom WE) FE A NUA A g2 EE 70
299 875 Bl Ak
F) A% 20089 BA F 50 AWES 124 AH, S 294 AH,
1 oohet Beld, shatn, Es
A o 2600 HE AT ol 6B A2 39 % 233 Ao
3

$ 35 229 98 542 2 2 Aa Folh

ol
N, —“ o2
[u—
[ep)
=
N,
o
.
o
—_
L
=,
_>I:4
ox,
=
X,
2
(T
2
M2
=

» ECN: 57 sites
across the UK
® Terrestrial (12)
A Rivers (29)

[ Lakes(16)

(a2 19) ¥= ECN(Environment Change Network) ZAIX|H

1.1.2 ¥]=
=2 20029 7] 318745599 8] (Committee on Climate Change Science
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(£ 5) 3™ 0
Observation System
Forest Inventory and

Analysis (U.S. Forest
Service)

|2 == AHE

Of

Characteristics

Annual and periodic measurements of forest attributes at a large
number (more than 150,000} of sampling locations. Historical
data back to 1930s in some areas.

[9)

o

Reference

Bechtold and Patterson 2005

AmeriFlux (Department
of Energy and other

Agencies)

High temporal resolution (minutes) measurements of carbon,
water, and energy exchange between land and atmosphere at
about 50 forest sites. A decade or mere of data available at some
of the sites.

http://public.ornl.gov/
ameriflux/

Leng Term Ecological
Research network
(National Science
Foundation)

The LTER network is a collaberative effort invelving mere than
1,800 scientists and students investigating ecological processes
over long temporal and broad spatial scales. The 26 LTER Sites
represent diverse ecosystems and research emphases

http:/fwww.lternet.edu/

Experimental Forest
Network (U.S. Forest
Service)

A network of 77 protected forest areas where long-term
monitoring and experiments have been conducted.

Lugo 2006

National Ecological
Observation Network

The NEON observatory is specifically designed to address
central scientific questions about the interactions of ecosystems,
climate, and land use.

http:/fwww.neoninc.org/

Global Terrestrial GTOS is a program for observations, modeling, and analysis of http://www fac.org/gtos/
Observing System (GTOS) | terrestrial ecosystems to support sustainable development.
&M: (Ryan et al., 2008)
A Pl=e A7 AT 7P & AG L fFAHE X F oshuol™ 1980
d 5 Ay AU AFALE S ‘3}04 A 247 ALE FT7hE] &4,
A, B, 5, S 5 Rl A9 ks AEiAlE 2UEPska dti2E
20). Z+ LTER(Long Term Ecosystem Research) A AdA& 7], 4=, A=
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(gl 20) ol= LTER(Long Term
Ecosystem Research) ZAF X2

N

LTER AAE A i 35H A7 9 A, odux 28, 2458
Az AeA AdoA dojues o8 714 AHALE 7
ARAA AF7F AP o Aiad A7 3 B
21 gty g AidE ATAF L4, A
TH= F2 NSF(u)g=7lg st eh2 e AdS dta 9lon o=z}
Hox AR ARFTE A vFelA FFHo= o
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113 4&
Lo F7|RUE ] A2 1970t A2t fula 3] 54 AE
AT =7 %J(IBP International Biosphere Program)A}gjo] AJukao] =it
et} AFAEo]l FFo] Ho| Fo AHAES A¥sta FVIMHRA AHE
S AT 199%5d 429 e AFSEAS Ao F B3
=g APst] 1 AR A7 #H 3“”01?7174 "*aﬂ dags At
atlem, ol& 71x= 19959 ZAMATE7F AAHol AT IR A&
AT 2z B AEES AAEAT 1997-1998d oﬂ ﬂ?ﬁ&?éﬂrfi}
Aol ZAFATHZE AR oW 2002d6] TFATFHA AT}
AYEA FHATHEAER 2003). 2 F7]AH) C’HL(LTER)Xl £ Core-sites(16
N A&} Associate-sites(287) A2)E AA ] 7] AeAT FIstL Ao
(2" 2D). F9 A7 W&e o 2

e

.

l

Core-site Associate-
site

~J
Forest @ L ﬁj

Grass land ] - \(/:?

Lake, Estuary A
and Coast

1715980 98 & BT AEA 7159 feedbacksh ¥
B S04 o ANRERA 52427 B4 AvAete] 45 B
B Oad st A9 AA RUEY YEZLe) Ae] v
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114 &F

3F AR 93)(the Council of Australian Governments)$} the Natural
Resource Management Ministreial CounciNRMMC)+= 7] 5 3}el thdt Fohkd S
ZALE 3 MRS RSAT A2 AA A2HT FES S8 AAAE A
Fot TS A¥ste 7teAS Eola A #EAE A 71F wsk
BEE Ffote Wt FY AAF S Fil BEVHAIE 2 A9Y BEdte

et 713t dFe BUEFsta 71§kl o8 AgTe T3 AL
[e] [e]

20039 =5 &4 d3oM e 71FRSt e 57 A=vdd AF Al
3)(2004-2007)& <=H(Natural Resource Management Ministerial Council, 2004)3}1
715 WS AT v S Frhstal doprt 3E AlgY 72 deE
FHAT 3 AT AR 1 54, A o gis) 7lesta ok

2007d = AR= 7$HE g ZYdYaE FHeFen A A9
A 3 =)
S Ry

WA wael gAY FAHN ARNE ATST ATk wF AAFAA

#A0] oie AkH e BASA

LR
=
o

Ejwlo] 23} &t ¢9lom The Nest Record Sheme dH|o]ElHlo]2o|E ZFo W
2(timing etc) ¢ RUHYHL A8 FEH Yok 2 9 5F LTER 47 A
A9 AT AEE gy 2oy 22)

I 22E8¥2lo} Canopy Crane 37 AlE]

1 A% A7 a+ AL

B Victoria Site?] T LA

I Tumut Fragmentation Experiment, SE Australia Site

I Warra Long Term Ecological Research Site, Tasmania
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