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 1 

AII.1 Introduction to the Paleo Data Annex 2 

 3 

This Annex documents the paleoclimate and long-term forcing datasets used by Working Group I in the 4 

Sixth Assessment Report. The bibliographic citations and data citations (URL or DOI links to digital data) 5 

listed in the table provide a traceable account of the studies and data that form the basis of the confidence-6 

likelihood statements associated with the assessments of paleoclimate, or that were used by WG 1 authors to 7 

calculate new values used in this report. The table lists variables that measure changes in the atmosphere, 8 

hydrosphere, ocean, cryosphere and biosphere. It includes summary statistics that quantify each of the 9 

paleoclimate variables during multiple periods. The periods include those under investigation by the 10 

Paleoclimate Model Intercomparison Project (PMIP), and other reference periods used in AR6 (Box 1.3), 11 

namely: 12 

 13 

PETM — Palaeocene-Eocene thermal maximum (55.5-55.3 Ma) 14 

EECO — early Eocene climate optimum (52-50 Ma) 15 

PPWP — mid-Piacenzian warm period (late Pliocene, 3.3-3.0 Ma) 16 

LIG — last inter-glaciation (129-116 ka or 127 ka peak) 17 

LGM — last glacial maximum (21-19 ka) 18 

LDG — last deglaciation (18-11 ka) 19 

MH — mid-Holocene (6 ka) 20 

MCA — medieval climate anomaly (950-1250 CE) 21 

LIA — little ice age (1450-1850 CE) 22 

EI — early industrial (1850-1900 CE) 23 

P — present (1995-2014) 24 

 25 

[FOD note: The purpose and scope of this Annex is under discussion by cross-chapter paleoclimate authors 26 

and will be revisited during LAM3. Input from expert reviewers on the perceived utility of the Annex, and its 27 

expected or ideal content, is welcome at this early stage. This version of the Annex is incomplete and 28 

preliminary. It primary includes datasets described in Chapter 2, “Changing State of the Climate System.” 29 

Some bibliographic citations and most data citations are missing. The table will likely be subdivided by 30 

either time period or by major Earth sphere]. 31 

 32 

 33 
Period Spatial 

scale 

Climate 

variable 

Metric Units Value Uncer

tainty 
Data citation 

(DOI/URL) 

Reference Note & 

Figure # 

PETM global atmo - CO2 
concentration 

rate of 
change 

ppm/ 
100 yr 

30 0.3-
100 

 
middle estimate 
(between 3000 

and 20,000 yr 

duration) Foster 
email 3/27/19 

Fig. 2.2; ref 
for 

duration: 

(Gingerich, 
2019) 

PETM global atmo - CO2 

concentration 

average ppm 2200 +1900

-700 

 
(Gutjahr et al., 

2017) 

 Fig. 2.2 

EECO global atmo - CO2 
concentration 

average ppm 1150 -289, 
+443 

 
(Anagnostou et 
al., 2016, 2019) 

Fig. 2.2; 
95% 

uncertainty 

MPWP global atmo - CO2 
concentration 

average ppm 369 -37, 
+27 

 
(de la Vega et al., 
2019) 

Fig. 2.2; 
95% 

uncertainty 

MPWP global atmo - CO2 

concentration 

average ppm 366 ± 42 
 

(Martínez-Botí et 

al., 2015a; 
Haywood et al., 

2016) 

Fig. 2.2 

LIG global atmo - CO2 
concentration 

average ppm 276 ± 4 
 

(Bereiter et al., 
2015) 

Fig. 2.2, 2.3 

LGM global atmo - CO2 

concentration 

average ppm 191 ± 4  (Bereiter et al., 

2015) 

Fig. 2.2, 2.3 

LDG global atmo - CO2 
concentration 

rate of 
change, 

max 

ppm/ 
100 yr 

13 ± 1 
 

(Marcott et al., 
2014) 

 

MH global atmo - CO2 

concentration 

average ppm 265 ± 3  (Bereiter et al., 

2015) 

Fig. 2.3 
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MCA global atmo - CO2 

concentration 

average ppm 283 ± 3  (Bereiter et al., 

2015) 

Fig. 2.3 

LIA global atmo - CO2 
concentration 

average ppm 281 ± 4  (Bereiter et al., 
2015) 

Fig. 2.3 

EI global atmo - CO2 
concentration 

average ppm 290 ± 4 
 

(Bereiter et al., 
2015) 

Fig. 2.4 

EI global atmo - CO2 

concentration 

average ppm 289.1 ± 1.6 
 

(Meinshausen et 

al., 2017) 

Fig. 2.4 

EI global atmo - CO2 
concentration 

rate of 
change 

ppm/ 
100 yr 

22.4   (Meinshausen et 
al., 2017) 

 

LIG global atmo - CH4 

concentration 

average ppb 649 ± 41 
 

(Loulergue et al., 

2008) 

Fig. 2.3; 

116-128.5 

ka 

LGM global atmo - CH4 

concentration 

average ppb 382 ± 10 
 

(Mitchell et al., 

2011; Rhodes et 

al., 2013; 
Marcott et al., 

2014; WAIS 

Divide Project 
Members. et al., 

2015) 

Fig. 2.3 

LDG Global atmo - CH4 

concentration 

rate of 

change 

ppb/ 100 

yr 

200 ± 2  (Rhodes et al., 

2015) 

check 

uncertainty 

MH global atmo - CH4 

concentration 

average ppb 592 ± 16 
 

(Mitchell et al., 

2011; Rhodes et 

al., 2013; 
Marcott et al., 

2014; WAIS 

Divide Project 
Members. et al., 

2015) 

 Fig. 2.3 

MCA global atmo - CH4 

concentration 

average ppb 697 ± 10 
 

(Mitchell et al., 

2013) 

Fig. 2.3  

LIA global atmo - CH4 

concentration 

average ppb 724 ± 26 
 

(Mitchell et al., 

2013) 

Fig. 2.3 

EI global atmo - CH4 

concentration 

average ppb 862  ± 6 
 

(Meinshausen et 

al., 2017) 

Fig. 2.3 

EI global atmo - CH4 

concentration 

rate of 

change 

ppb/ 100 

yr 

234.3 
  

(Meinshausen et 

al., 2017) 

 

LIG global atmo - N2O 

concentration 

average ppb 262 ± 7 
 

(Flückiger et al., 

2004; Schilt et 
al., 2010, 2014) 

Fig. 2.3; 

116-128.5 
ka 

LGM global atmo - N2O 

concentration 

average ppb 209 ± 7 
 

(Flückiger et al., 

2004; Schilt et 
al., 2010, 2014) 

Fig. 2.3  

EI global atmo - N2O 

concentration 

average ppb 276.4 ± 4 
 

(Meinshausen et 

al., 2017) 

Fig. 2.3 

EI global atmo - N2O 
concentration 

rate of 
change 

ppb/ 100 
yr 

12.7 
  

(Meinshausen et 
al., 2017) 

  

MH N 

Africa / 
N 

Atlanti

c 

atmo - dust 

emissions 

relative 

to 2-0 ka 
BP 

factor 3 2-5 
 

(McGee et al., 

2013; Williams 
et al., 2016; 

Hayes et al., 

2017; Middleton 
et al., 2018) 

based on 

ensemble 
of marine 

sediment 

records 

MH global atmo - dust 

emissions 

relative 

to 2-0 ka 

BP 

factor 0.91 
  

(Albani et al., 

2015) 

based on 

one model 

tuned to 
global 

dataset 

PETM global atmo - 
temperature, 

annual 

anomaly 
wrt 

modern 

(14°) 

°C 19 ± 4 
 

(Hollis et al., 
2019) Hollis 

email 3/28/19 

based on 
method by 

(Caballero 

and Huber, 
2013) 

EECO global atmo - 

temperature, 

annual 

anomaly 

wrt EI 

(14°) 

°C 15 
  

(Hollis et al., 

2019) Hollis 

email 3/28/19 

based on 

method by 

(Caballero 
and Huber, 

2013) 
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EECO global atmo - 

temperature, 

annual 

anomaly 

wrt 

modern 

°C 13 ± 3 
 

(Caballero and 

Huber, 2013) 

  

MPWP global atmo - 

temperature, 

annual 

anomaly 

wrt EI 

°C 3.8 ± 0.8 
 

(Fischer et al., 

2018) 

Scaled 

Martinez-

Boti's 
estimate of 

SST (x1.6) 

LIG global atmo - 

temperature, 
annual 

anomaly 

wrt EI 

°C 0.8 ± 0.5 
 

(Fischer et al., 

2018) 

Scaled 

Hoffman's 
estimate of 

SST (x1.6) 

LIG global atmo - 
temperature, 

annual 

anomaly 
wrt 5-0 

ka 

°C 2 0.4–
3.6 

 
(Snyder, 2016)  Fig. 2.10 

LGM land atmo - 

temperature, 
annual 

anomaly 

wrt ?? 

°C -6 ± 1 
 

(Harrison et al., 

2015) 

  

LGM global atmo - 

temperature, 
annual 

anomaly 

wrt 5-0 
ka 

°C -6.2 -4.5– 

-8.1 

 
(Snyder, 2016)  Fig. 2.10 

LGM global atmo - 

temperature, 

variability 

wrt 

Holocen

e 

factor 4.4 2.5-

6.6 

 
(Rehfeld et al., 

2018) 

uncertainty 

= 90% c.i. 

Holoce

ne 

Antarct

ica 

atmo - 

temperature 
c 

(climate 

transitio
n scale) 

yr 3000 ± 

1000 

 
(Lovejoy et al., 

2013) 

time-scale 

at which 

20C 
temperature 

exceed the 

amplitude 
of  long-

term 

fluctuations 

Holoce

ne 

N 

Hemi 

atmo - 

temperature 
c 

(climate 

transitio
n scale) 

yr 100 ± 50 
 

(Lovejoy et al., 

2013) 

time-scale 

at which 

20C 
temperature 

exceed the 

amplitude 
of  long-

term 

fluctuations 

MH sea 
surface 

atmo - 
temperature, 

annual 

anomaly 
wrt ?? 

°C 0.2 ± 0.2 
 

(Harrison et al., 
2015) 

area-
weighted 

MH land atmo - 
temperature, 

annual 

anomaly 
wrt EI 

°C 0 
  

(Harrison et al., 
2015) 

area-
weighted 

MH global atmo - 

temperature, 
annual 

anomaly 

wrt 
1961-

1990 

°C 0.35 ± 0.14  (Marcott et al., 

2013) 

Fig. 2.10; 1 

SD 

MH N 
Americ

a 

atmo - 
temperature, 

annual 

anomaly 
wrt 

1917-

2016 

°C 0 
  

(Marsicek et al., 
2018) 

  

MH Europe atmo - 
temperature, 

annual 

anomaly 
wrt 5 ka 

°C 0.5-0.7 
  

(Marsicek et al., 
2018) 

  

MH 70-
90°N 

latitude 

atmo - 
temperature, 

annual 

anomaly 
wrt 

1850-

1950 

°C 1.5 0.8-
2.7 

https://www.n
cdc.noaa.gov/

paleo-

search/study/2
5890 

(Routson et al., 
2019) 

95% 
uncertainty; 

5.7-6.3 ka 

MH 50-70° 

N 
latitude 

atmo - 

temperature, 
annual 

anomaly 

wrt 
1850-

1950 

°C 1.0 0.5-

1.4 

https://www.n

cdc.noaa.gov/
paleo-

search/study/2

5890 

(Routson et al., 

2019) 

95% 

uncertainty; 
5.7-6.3 ka 

MH 30-50° 
N 

latitude 

atmo - 
temperature, 

annual 

anomaly 
wrt 

1850-

1950 

°C 0.5 -0.1-
1.0 

https://www.n
cdc.noaa.gov/

paleo-

search/study/2
5890 

(Routson et al., 
2019) 

95% 
uncertainty; 

5.7-6.3 ka 
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MH 10-30° 

N 

latitude 

atmo - 

temperature, 

annual 

anomaly 

wrt 

1850-
1950 

°C 0.1 -0.9-

1.2 

https://www.n

cdc.noaa.gov/

paleo-
search/study/2

5890 

(Routson et al., 

2019) 

95% 

uncertainty; 

5.7-6.3 ka 

MH 10°S-
10°N 

latitude  

atmo - 
temperature, 

annual 

anomaly 
wrt 

1850-

1950 

°C 0.2 -0.6-
0.9 

https://www.n
cdc.noaa.gov/

paleo-

search/study/2
5890 

(Routson et al., 
2019) 

95% 
uncertainty; 

5.7-6.3 ka 

MH N 

Hemph

ere 

atmo - 

temperature, 

annual 

latitudin

al 

gradient 

°C/ 

°latitude 

-0.491 ± 

0.007 

 
(Routson et al., 

2019) 

± SD; 5.7-

6.3 ka 

MCA global atmo - 

temperature, 

annual 

colder 

than 

1951-
2000 

% of 

ensembl

e 
members 

99.0 
  

(PAGES 2k 

Consortium , in 

revision) 

  

MCA global atmo - 

temperature, 

annual 

anomaly 

wrt EI 

°C 0.14 -0.05–

0.26 

 
(PAGES 2k 

Consortium , in 

revision) 

 Fig. 2.10 

LIA global atmo - 

temperature, 

annual 

anomaly 

wrt EI 

°C -0.03 -0.30–

0.06 

 
(PAGES 2k 

Consortium , in 

revision) 

 Fig. 2.10 

CE – 
50 yr 

max 

global atmo - 
temperature, 

annual 

rate of 
change 

°C/100 
yr 

0.96   (PAGES 2k 
Consortium , in 

revision) 

 

1951-
2000 

global atmo - 
temperature, 

annual 

warmest 
50 yr 

period of 

CE 

% of 
ensembl

e 

members 

74.8 
  

(PAGES 2k 
Consortium , in 

revision) 

  

1968-

2017 

global atmo - 

temperature, 

annual 

highest 

50 yr 

rate of 
change  

of CE 

% of 

ensembl

e 
members 

96.4 
  

(PAGES 2k 

Consortium , in 

revision) 

  

1968-

2017 

global atmo - 

temperature, 
annual 

rate of 

change 

°C/100 

yr 

1.76   (PAGES 2k 

Consortium , in 
revision) 

 

EI N 

Hemi 

atmo - 

temperature, 
annual 

latitudin

al 
gradient 

°C/ 

°latitude 

-0.506 ± 

0.002 

 
(Routson et al., 

2019) 

 ± SD; 

1850-1910 

P N 

Hemi 

atmo - 

temperature, 

annual 

latitudin

al 

gradient 

°C/ 

°latitude 

-0.495 
  

(Routson et al., 

2019) 

 

LDG Europe bio - forest 

turnover 

squared 

chord 

dissimila
rity 

unitless 0.15-

0.30 

  
(Seddon et al., 

2015) 

  

LDG E NAm bio - forest 

turnover 

squared 

chord 

dissimila
rity 

unitless 0.15-

0.60 

  
(Williams et al., 

2004; Shuman, 

2012) 

  

MH/Ho

locene 

Europe bio - forest 

turnover 

squared 

chord 

dissimila
rity 

unitless 0 - 0.10 
  

(Seddon et al., 

2015) 

  

MH/Ho

locene 

E NAm bio - forest 

turnover 

squared 

chord 

dissimila
rity 

unitless 0.05-

0.25 

  
(Williams et al., 

2004; Shuman, 

2012) 

  

EI Europe bio - forest 

turnover 

squared 

chord 
dissimila

rity 

unitless 0.15-

0.35 

  
(Seddon et al., 

2015) 

  

EI E NAm bio - forest 

turnover 

squared 

chord 
dissimila

rity 

unitless 0.05-

0.25 

  
(Williams et al., 

2004; Shuman, 
2012) 

  

EECO N 
Hemi 

bio - 
northern 

treeline 

latitude °N 78 75-81    

MPWP N 

Hemi 

bio - 

northern 

latitude °N 78 75-81 
 

(Salzmann et al., 

2008) 

based on 

biome map  
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treeline 

LGM N 
Hemi 

bio - 
northern 

treeline 

latitude °N 62 60-65 
 

(Williams et al., 
2011; Binney et 

al., 2017) 

 

MH N 

Hemi 

bio - 

northern 
treeline 

latitude °N 75 74-76  (Binney et al., 

2017)  

 

MCA N 

Hemi 

bio - 

northern 
treeline 

latitude °N 71 70-72  (Binney et al., 

2017)  

 

LIA N 

Hemi 

bio - 

northern 

treeline 

latitude °N 71 70-72  (Binney et al., 

2017)  

 

EI Eurasia bio - 

northern 

treeline 

latitude °N 71 
  

(Binney et al., 

2009) 

  

MH Europe bio/forcing - 
open land 

cover 

mean % 14 ± 5 
 

(Marquer et al., 
2017) 

5.7-6.2 ka 

MCA Europe bio/forcing - 
open land 

cover 

mean % 43 ± 10 
 

(Marquer et al., 
2017) 

  

LIA Europe bio/forcing - 

open land 
cover 

mean % 48 ± 10 
 

(Marquer et al., 

2017) 

  

historic 

(post 
1850) 

Europe bio/forcing - 

open land 
cover 

mean % 40 ± 10 
 

(Marquer et al., 

2017) 

  

MCA global forcing - 

stratospheric 
aerosol 

optical depth 

average unitless 0.012 ± 

0.004 

 
(Toohey and 

Sigl, 2017) 

35% 

uncertainty 
from 

Hegerl et 

al., 2006 

LIA global forcing - 
stratospheric 

aerosol 

optical depth 

average unitless 0.017 ± 
0.006 

 
(Toohey and 
Sigl, 2017) 

Fig. 2.1; 
35% 

uncertainty 

from 
Hegerl et 

al., 2006 

EI global forcing - 
stratospheric 

aerosol 

optical depth 

average unitless 0.011 ± 
0.004 

 
(Toohey and 
Sigl, 2017) 

Fig. 2.1; 
35% 

uncertainty 

from 
Hegerl et 

al., 2006 

EI global forcing - 

stratospheric 
aerosol 

optical depth 

average unitless 0.010 ± 

0.003 

 
Luo et al., in 

prep; CMIP6 
historical forcing 

 Fig. 2.1 

MH global forcing - 
total solar 

irradiance 

average W m-2 1361.0 ± 0.6 
 

(Jungclaus et al., 
2017; Wu, C. J. 

et al., 2018) 

Fig. 2.1; 
6.1-5.9 ka 

MCA global forcing - 

total solar 
irradiance 

average W m-2 1360.9 ± 0.6 
 

(Jungclaus et al., 

2017; Matthes et 
al., 2017; Wu, C. 

J. et al., 2018) 

 Fig. 2.1 

LIA global forcing - 
total solar 

irradiance 

average W m-2 1360.7 ± 0.6 
 

(Jungclaus et al., 
2017; Matthes et 

al., 2017; Wu, C. 

J. et al., 2018) 

Fig. 2.1 

EI global forcing - 
total solar 

irradiance 

average W m-2 1361.0 ± 0.6 
 

(Jungclaus et al., 
2017; Matthes et 

al., 2017; Wu, C. 

J. et al., 2018) 

 Fig. 2.1 

MH global 

high 

elevati
on 

cryo - glacier size relative 

to EI 

smaller 
  

(Solomina et al., 

2015) 

 Fig. 2.25 

MPWP subtrop

ics and 

mid 

latitude 

hydro - E-P relative 

to 20C 

NA wetter 
  

Burls and 

Federov, 2017; 

Prentice et al., 

2017 

  

MPWP global - hydro - relative NA stronge
  

(Pound et al., N Africa, 
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land monsoon to 20C r 2014) Li et al., 

2018; Yang et 

al., 2018 

Asia, N 

Australia, 

Central 
America, 

and E SAm 

LGM global - 
land 

hydro - 
monsoon 

relative 
to 20C 

NA weaker 
  

(Jiang et al., 
2015; Fornace et 

al., 2016; 

Chevalier et al., 
2017; Novello et 

al., 2017) 

uncertainty 
in S SAm 

and  S 

Africa 

LGM mid 

latitude 
land 

hydro - P, 

humidity 

relative 

to 20C 

NA drier 
  

(Scheff et al., 

2017) 

  

LGM mid 

latitude 
land 

hydro - soil 

moisture 

relative 

to 20C 

NA wetter 
  

(Scheff et al., 

2017) 

  

MH mid 

latitude 

land 

hydro - E-P relative 

to 20C 

NA drier 
  

(Shuman and 

Marsicek, 2016; 

Routson et al., 
2019) 

  

MCA Caribb
ean 

hydro - 
Atlantic  

hurricanes  

ave 
activity 

index 

wrt 20C  

× 102 kt2 -1.4 
  

(Burn and 
Palmer, 2015) 

  

LIA Caribb
ean 

hydro - 
Atlantic 

hurricanes 

ave 
activity 

index 

wrt 20C  

× 102 kt2 -9.6 
  

(Burn and 
Palmer, 2015) 

  

MCA N 

Atlanti

c 

mode - North 

Atlantic 

Oscillation 

index 

wrt 

1900-
1970 

standardi

zed 

-0.019 ± 2.6 
 

(Ortega et al., 

2015) 

  

LIA N 

Atlanti
c 

mode - North 

Atlantic 
Oscillation 

index 

wrt 
1900-

1970 

standardi

zed 

-0.125 ± 2.7 
 

(Ortega et al., 

2015) 

  

LGM Atlanti

c 

ocean - 

overturning 
circulation 

relative 

to 20C 

NA shallow

er 

  
(Hillaire-Marcel 

et al., 2001) 

  

EH Atlanti

c 

ocean - 

overturning 
circulation 

relative 

to 20C 

NA stronge

r 

  
(Hillaire-Marcel 

et al., 2001) 

  

EECO global ocean - 

global mean 

sea level 

height 

wrt EI 

m 70 63–74 
 

(Fischer et al., 

2018) 

assumes 

total ice 

loss and 7 ± 
1 m for 

steric  

MPWP global ocean - 
global mean 

sea level 

height 
wrt EI 

m 19 12.5-
23.6 

 
Dumitru et al., in 
rev. 

uncertaintie
s most 

likely ± 

1SD 

MPWP global ocean - 
global mean 

sea level 

height 
wrt EI 

m 6 to 
>30 

  
(Dutton et al., 
2015) 

  

LIG global ocean - 
global mean 

sea level 

height 
wrt EI 

m 8 4.5 
 

Kopp email 
3/27/2019 

assumes 
Gaussian 

uncertainty 

LIG global ocean - 
global mean 

sea level 

height 
wrt EI 

m 7.5 ≥ ± 
1.5 

 
(Dutton et al., 
2015) 

papers 
suggest 

larger 

uncertainty 
e.g., 

(Düsterhus 

et al., 2016; 
Austerman

n et al., 

2017)  

LGM global ocean - 
global mean 

sea level 

height 
wrt EI 

m -134 -132- 
-136 

 
(Lambeck et al., 
2014) 

at 20.5 ka 

LGM global ocean - 
global mean 

sea level 

height 
wrt EI 

m -130 ± 5 
 

Kopp email 
3/27/2019 

average of 
Lambeck 

and 
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Yokoyama 

LGM global ocean - 
global mean 

sea level 

height 
wrt EI 

m -130 -125- 
-130 

 
(Nakada et al., 
2015) 

  

LGM global ocean - 

global mean 
sea level 

height 

wrt EI 

m 
 

-125- 

-130 

 
(Yokoyama et 

al., 2018) 

  

LGM local ocean - 

global mean 
sea level 

rate of 

change, 
max. SL 

fall 

m/ kyr 14 
  

(Yokoyama et 

al., 2018) 

21.9-20.5 

ka 

LDG global ocean - 

global mean 
sea level 

rate of 

change, 
max. SL 

rise 

m/ kyr 11.8 ± 0.2 
 

(Lambeck et al., 

2014) 

regression 

w/ AR1 
errors from 

18-11 ka 

LDG global ocean - 
global mean 

sea level 

rate of 
change, 

max. SL 

rise 

m/ kyr 13 
  

(Peltier, 2004) 18-11 ka 

LDG global ocean - 
global mean 

sea level 

rate of 
change, 

max. SL 

rise 

m/ kyr  9-10 
  

(Yokoyama et 
al., 2018) 

18-12 ka 

LDG global ocean - 

global mean 
sea level 

rate of 

change, 
max. SL 

rise 

m/ kyr 11 ± 2 
 

Kopp email 

3/27/2019 

rough 

average of 
published 

values 

LDG – 

MWP 
1A  

global ocean - 

global mean 
sea level 

rate of 

change, 
max. SL 

rise 

m/ kyr 16.5 12-21 
 

(Liu et al., 2015) 14.2-13.5 

ka; 8.6 to 
14.6 m 

(95% 
probability) 

MH global ocean - 

global mean 

sea level 

height 

wrt EI 

m -3 ± 0.1 
 

(Lambeck et al., 

2014) 

-3.2 ± 0.1 

m at 6.2 ka 

and -2.7 ± 

0.1 m at 5.8 

ka; does not 

include 
thermal 

expansion 

MH global ocean - 
global mean 

sea level 

height 
wrt EI 

m -3 ± 0.5 
 

Kopp email 
3/27/2019 

rough 
average of 

Lambeck 

and Peltier 

MH global ocean - 
global mean 

sea level 

rate of 
change, 

max. SL 

rise 

m/ kyr 1.2 ± 0.1 
 

(Lambeck et al., 
2014) 

  

MCA global ocean - 

global mean 

sea level 

rate of 

change, 

max. SL 
rise 

m/ kyr -0.4 ± 0.2 
 

(Kopp et al., 

2016; Kemp et 

al., 2018) 

Fig. 2.33; 

averaged 

over 300 
years 

MCA global ocean - 

global mean 

sea level 

height 

wrt 1900 

cm -1 ± 5 
 

(Kopp et al., 

2016; Kemp et 

al., 2018) 

Fig. 2.32; 

Kopp email 

3/27/2019 
suggested ± 

5 cm 

LIA global ocean - 
global mean 

sea level 

height 
wrt 1900 

cm -1 ± 3 
 

(Kopp et al., 
2016; Kemp et 

al., 2018) 

Fig. 2.32; 
Kopp email 

3/27/2019 

LIA global ocean - 
global mean 

sea level 

rate of 
change, 

max. SL 

rise 

m/ kyr 0 ± 0.1 
 

(Kopp et al., 
2016; Kemp et 

al., 2018) 

Fig. 2.33; 
averaged 

over 400 

years 

EI global ocean - 
global mean 

sea level 

rate of 
change, 

max. SL 

rise 

mm/ yr 0.6 ± 0.2 
 

(Kopp et al., 
2016; Kemp et 

al., 2018) 

Fig. 2.33; 
averaged 

over 50 

years 

EI global ocean - 

global mean 

sea level 

height 

wrt 1900 

m -0.01 ± 

0.005 

 
(Kopp et al., 

2016; Kemp et 

al., 2018) 

 Fig. 2.32 

P global ocean - 
global mean 

height 
wrt 1900 

m 0.16 ± 0.4 
 

(Dangendorf et 
al., 2017) 

 Fig. 2.32 
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sea level 

P global ocean - 
global mean 

sea level 

rate of 
change, 

SL rise 

mm/ yr 2.9 ± 0.3 
 

(WCRP Global 
Sea Level 

Budget Group, 

2018) 

 Fig. 2.32 

MH Pac 0-
700 m 

ocean - heat 
content 

anomaly 
wrt EI 

10^22 J 46 ± 19 
 

(Rosenthal et al., 
2013) 

  

MH Pac 0-

700 m 

ocean - 

temperature 

anomaly 

wrt EI 

°C 1.85 ± 0.15 
 

(Rosenthal et al., 

2013) 

  

MH Pac 0-
700 m 

ocean - 
temperature 

rate of 
change 

MH to 

EI 

°C/ 
decade 

0.003 ± 
0.000

2 

 
(Rosenthal et al., 
2013) 

  

MCA Pac 0-

700 m 

ocean - heat 

content 

800-

1200 CE 

anomaly 
wrt EI 

10^22 J 22 ± 7 
 

(Rosenthal et al., 

2013) 

  

MCA Pac 0-

700 m 

ocean - 

temperature 

800-

1200 CE 

anomaly 
wrt EI 

°C 0.80 ± 0.1 
 

(Rosenthal et al., 

2013) 

  

MCA Pac 0-

700 m 

ocean - 

temperature 

rate of 

change 
MCA to 

EI 

°C/ 

decade 

0.011 ± 

0.001 

 
(Rosenthal et al., 

2013) 

  

LIA Pac 0-
700 m 

ocean - heat 
content 

anomaly 
wrt 2015 

10^22 J 2 ± 2 
 

(Rosenthal et al., 
2013) 

  

EI to 

2015 

Pac 0-

700 m 

ocean - 

temperature 

2015 

anomaly 

wrt 1875 

°C 0.22 ± 0.1 
 

(Roemmich et 

al., 2012) 

  

MPWP sea 

surface 

ocean - 

temperature, 

annual 

anomaly 

wrt 10-0 

ka 

°C 2.3 
  

(Martínez-Botí et 

al., 2015b) 

  

LIG sea 
surface 

ocean - 
temperature, 

annual 

anomaly 
wrt 

1870-

1889 

°C 0.5 ± 0.3 
 

(Hoffman et al., 
2017) 

  

LIG sea 

surface, 

N Atl 

ocean - 

temperature, 

annual 

anomaly 

wrt 

1870-
1889 

°C 0.8 ± 1.0 
 

(Hoffman et al., 

2017) 

  

LIG sea 

surface, 

S Ocn 

ocean - 

temperature, 

annual 

anomaly 

wrt 

1870-
1889 

°C 2.7 ± 1.0 
 

(Hoffman et al., 

2017) 

  

LIG sea 

surface, 
N Atl 

ocean - 

temperature, 
summer 

anomaly 

wrt EI 

°C 1.2 ± 0.7 
 

(Capron et al., 

2017) 

  

LIG sea 

surface, 

S Ocn 

ocean - 

temperature, 

summer 

anomaly 

wrt EI 

°C 1.6 ± 0.8 
 

(Capron et al., 

2017) 

  

LGM sea 

surface 

ocean - 

temperature, 

annual 

anomaly 

wrt 10-0 

ka 

°C -2.2 ± 0.4 
 

(Martínez-Botí et 

al., 2015b) 

  

MPWP sea 
surface 

ocean - pH mean pH 8.05 ± 0.05  (Sosdian et al., 
2018) 

Fig. 2.35 

LDG sea 

surface 

ocean - pH rate of 

change, 
max 

pH/ 100 

yr 

-0.03 
  

Foster email change at 

16.5 ka 

 1 
  2 
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