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TABLE 13-1 Approximate Volumes of Ice and Amounts of Water Stored in Glacial Ice Sheets Shown by Lowering
of Sea Level beneath Today's Level

Sea level
Excess ice volume

Ice sheet Location (million km?®) Amount (m) Change (m)*
Laurentide East-central Canada 25-341 72-100 50-70
Cordilleran Western North America 18 5 3.5
Greenland Greenland 2.6% 7 5
Britain England, Scotland, Treland 08 2 s
Scandinavian Northern Europe 73 21 15
Barents/Kara Shelf north of Eurasia 6.9 20 14
Last Antarctic Eastern Antarctica +3.3§ 9 6
‘West Antarctic ‘Western Antarctica +6.5§ 18 13
Others Various 1.2 3 2

All ice sheets 55-64 155-183 109-129

“Net sea level changes are 30% smalle than the volumes of seateater removed from the ocean
becanse ocean bedrock rises when the weight of water s removed.

FThe higher estimate shown is for a thick ice sheet like that in the CLIMAP maxinum reconstruction;
the lower estimate s for a thin ice shee.

tPresent-day volme of ce on Greenland is 3 million kn’.

§Present-day volume of ice on Antayctica is 29 million kni’.

Sources Adapted from G. H. Denton and 1. J. Hughes, The Last Great lee Sheets

(New York: Jobn Wiley, 1981).
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Annual Average Precipitation

United States of America

W Lessthan5 [ 401050
] B
Qevten
e

" [Modeling performed by Christopher Daly
H o100 using the PRISM model, based on
W 100140 1961-1990 nommals fom NOAA
[ 14010180 Cooperative stations and NRCS SNOTEL
W More than 180 sites. Sponsored by USDA-NRCS Water
P and Climate Center, Portand, Oregon
o 1961-

Oregon Climate Service
George Taylor, State Climatologist
(541) 737-5705

B Annual temperature (*C)

E Oak pollen (%)

Specify
boundary conditions
for climate model

Run simulation of
atmosphere and/or ocean

Analyze .
dimatedata  COMParewith jndependent
output geologic data

from simulation

4/17/17



Spruce pollen

0500 1000 1500
Annual precipitation (mm)

Tt Rl

0 500 1000 1500 0 500 1000 1500
Annual precipitation (mm)

Mean July temperature (*C)

0

Depth in core (m)

Minnesota lake sediment core 14C ages
0} (years)
b ~—1660
2!
A
l <5450
6
sl 7,120
10 10,230
13,270

0 20 40 60 0 20 40 60 0 20 40
Spruce pollen Oak pollen  Prairie pollen

(%) (%)

Distribution of spruce pollen

A Modern, observed

B Glacial, observed C Glacial, simulated

W<1% 11-5% M5-20% W>20%

Run simulation
with climate model

Use climate output
(temperature, precipitation)
to narrow the range of possible
vegetation types in grid boxes

2 Run biome model
allowing remaining vegetation
to compete for resources
(light, water, nutrients)

Define dominant vegetation type
in each model grid box

Compare biome model vegetation
with pollen evidence

4/17/17



A Modern winters

B Glacial winters
[ seaice . Surface winds

[Jicesheets  mummlm— et stream

W Lessthans [l 401050
[ EY
Oenten
E e

[ 14010180
I More than 180

Period: 19611990

Annual Average Precipitation
United States of America

Modeling performed by Christopher Daly
using the PRISM model, based on
1961-1380 nomnals from NOAA
Cooperative stations and NRCS SNOTEL
stes, Sponsored by USDA-NACS Water
and Climate Center, Portiand, Oregon

Oregon Climate Service
George Taylor, State Climatologist
(541) 737-5705

Cordillera
ice sheet

PACIFIC
OCEAN

I Loess

I ice sheet
&... Simulated paleowind

— Paleowind from loess

Greenland
ice sheet

Laurentide
ice sheet

ATLANTIC
OCEAN

4/17/17



Laurentide Ice Sheet

Model jet stream

> 1500 years

1000 - 1500 years.

500 - 1000 years

A HC age of modern deep water

o o

gt vaer g eepvater

ey Fnrtiond
ey Sy

o 20°
Latitude

B Modern circulation of deep Adandic water

mBedrock rising

mBedrock sinking

“Ocean basins
sinking

4/17/17



Higher

A Last glaciation (21,000 years ago)

CBedrock  sealeve
rebounding TE

True global
sea level rise

e
Relative

sea level

Observed local
sea level drop

Elevation of beach

(m)
50 100

2000

4000

14C age (years)

6000

150

Bedrock
g’ forebulge
g o
ot
A-)

A Last glaciation (21,000 years ago)

Interior sea

o

":\iw‘\n& Bedrock
wedt  forebulge
collapsing

B Today

Higher  Opserved local

sea level rise

rising
Relative
sea level rise
Sea  caused by
level | land sinking

changely, e global

sea level

9 1900 2000
c Year

4/17/17



A Last glaciation
(21,000 years ago)

Higher Observed local
sea level rise
Relative sea level drop
Weight of Sealevel  caused by sinking
added water change of ocean bedrock
True global
sea level rise
B Tod 0 1900 2000
ocay Year
c

0.0

50,000
years
from now

Today =

50,000
years
ago

Precessional index (esinw) Tilt
-0.06 23° 23.5°

0
z 10,000 years from now
\

/ 10,000 years ago

JAVAY:

Low =— High Low =— High
Northern hemisphere summer radiation

24°

4/17/17



