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1 Chapter 9

1.1 How does the method of dating climate records vary with the
type of archive?
(D) B EFE (radiometric dating):  F FHBUS 149 58 12 22 35
(2) )2 (Annual Layers): VK35, ViAW, W, 35,
(3) REHIESHEF (Correlating Records with Orbital Cycles): | FH A BHAE &1 5 & 5
PBRIE R I 2 50 AR WA JBE 2 XU v 8 FRE UK i D J S92
1.2 How does the resolution from sedimentary archives vary with
depositional environment?
VORI R B T (D PR, () 3 (TERFEFHEET, BahFidfe A
VIR R T LRI FIRAREEARD
VIR AR . YL/, 7 A .
1.3 How do the processes that control 530 changes in ice sheets

differ from those that control 30 fluctuations in ocean cores?

VKEE R 8180 M A8 R -BRaE BRI ot WLk, BiBEESEH. IR, UK
PR 8180 kb, — U (EIPR: 2022-04-24 RAEES 5 T

precipitation sets in early
polar snow depleted of heavy water

cold climate

precipitation sets in later
less depletion of heavy water

warm climate

e 8180 1) BB AR A -BEEE PRI “ 7 B, mEREREMEKEES]. %
HEE R, WA 8180 B, T ER TR e AR K B, 5 8180 A LR AR AL,
IR 22 1) 3 AT SR
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1.4 What climate factors affect the removal of CO; from the
atmosphere by chemical weathering?

RE S WAL = A URIH R~ =B 003 A3, — PR I 2022-
04-24 1E 29 TO:

T Climate_0422.pdf Climate_0424.pdf x | Climate_0429.pdf Climate_0506.pdf Ch9_HW.pdf

BhE HWERSIRREE

9.2.1 f9i&RE (tectonic scale)

a. CO,fIKIARESIRIEN ( ~45(Z5FHl 4.5Byr )
LENAGIER- “HEkRSRIRES: BEiRE | BRKFIEME

BEWE > EESENT X ERR
(10°C ~ 7t ) BEBEIT,

N E%@‘E?ﬁ J<

N\ A mkEz > HER TS mERS , 7

> XULR Z , ERE

RS > SSIFRBCOMIXEItiEF

St RKFZEIH2CO3MES S KR A~e=er [E
ma— A €29/38 ML EEIEE 8983% O—8—0@

1.5 Where did the extra CO; from Earth’s early atmosphere go?

RULTE R A FURE R A8, RO, OISR, TR S R B UYL
PRIETE.

1.6 Whatis the central concept behind the BLAG (spreading rate)
hypothesis?
KA COLR LI PR TR FE IR B, MR sk R > EL2KLEs) > L

R CO2.
concept behind? A AT ?
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1.7 The volume of water in the world ocean is 48.5 times larger
than the amount stored in the two largest ice sheets. The
average 6'%0 value of the ocean is near zero, while the mean
8'30 value of ice on Antarctica and Greenland is 250%o. Show
a calculation indicating how much the mean 5'®0 value of
ocean water would decrease if the two ice sheets melted.

The mean §'30 value of ocean water would decrease by 250%0 X 1/ (1 + 48.5) = 5.05%o if the
two ice sheets melted.

1.8 Why does Earth have seasons?

BUAHBERIR B H2 R, — B0 (B 2022-04-29 BRFES 18 1)

Climate_0422.pdf Climate_0424.pdf Climate_0429.pdf X ' Climate_0506.pdf Ch9_HW.pdf

BEhE HIRSIRATETE
9.2.2 HliERE (orbital scale) —Tiitand Season

(more insolation) (less insolation)

HUBRENEAI ARG o

: ;‘/
R B5E4H) (Tilted Axis) s/‘_‘ * S’

Winter Summer

North Pole

(less insolation) (more insolation)

Extreme Tilts

4l 4 18/37 M = | 89.93% (O —#——
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1.9 When is Earth closest to the Sun in its present orbit? How
does this “close pass” position affect the amount of radiation
received on Earth?

UEGEH AR 1 3 3 BA A, MTHL 0 A 7Edek R & 2 i, S8tk &Fam

ANFE P BRI 2 R A L g e R R PUTE B4R S ms R, — EIUERT (P 2022-04-29 BR1F2 20
T:

Climate_0422.pdf Climate_0424.pdf Climate_0429.pdf X Climate_0506.pdf Ch9_HW.pdf

BhE HIRSIRAYESE

9.2.2 HiERE (orbital scale) Orbit Today — Equinox
HhEkEhEFIAKPHEEST
Eccentric Orbit Solstice

Empty | o O
June 21 B Perll}e!lon LE"ﬁ“
153 million km

Aphelion \ antaiys

b — ;

EE,."—"T‘ 158 million km I, Sun at Solstice
] | one focus December 21
a
\\/ Equinox

. (a>- b))z September 22
o s o B8 EEATEILIRES | B AR ES
fEm’”@éﬂ : -> LRI R RS R R B RS = S EANE
RN, ABRDZIL  ERYiESIRSEE, o e
/I IN\T=TSITU
4 4 20/37 Sy “HOT wem 05

1.10 Do insolation changes during summer and winter have the
same or opposite timing at any single location on Earth? Why
or why not?

. HERPE I =S H——1Mi 0% (Eccentricity: Eccentric Orbit), #7732 f (Obliquity:

Tilted Axis) 1% % (Precession) 23540 F kBRI PHER . O 3 15N E FE AL 2K )

A, HZ Z 5 mTE R b EROR AR 1.
— & (B 2022-04-29 4RSS 30 T):
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Climate_0422.pdf Climate_0424.pdf Climate_0429.pdf x | Climate_0506.pdf Ch9_HW.pdf

® BhEHBRSENES
9.2.2 HiERJE (orbital scale)
APRESIIFTHEMN
Tilt: in-phase
A LRISE B SESTR K |,

ZZIEGFERN

Precession: out-of-phase
BTFEraEmdtEkER |, E4t4
KEFHEAR , NEEEREED P
AR ; ERESEAAR (Min)

N EREFMAIAH R, Winter

B Precession
4l € 30/37 P E OEleE E 89953% ~O—B——

1.11 In what way is the orbital monsoon hypothesis an extension

of processes driving modern monsoons?

PR R L 2 — & “RIERE A7 2200, B EREUIE S 4000 B 1 15 2 4R 5 T 58
(§5) HAZREHIET (R, s £ AU H ATy, 05 2 XA 2 XER InGE.
— &L CEE: 2022-04-29 P45 33 T):

Climate_0422.pdf Climate_0424.pdf Climate_0429.pdf X ' Climate_0506.pdf Ch9_HW.pdf

FHE MIRSIRATESE
9.2.2 HiERJE (orbital scale)
BTSRRI - FRAIZEN
HiEZERIEIR
The Orbital Monsoon Hypothesis

John Kutzbach,1981, Sci BRI SZFAMHESN->FRNEZEN, ;
onn Rutzbac CIeNCe  EaaiosEAIHIES-EEAOSEN,

W)
/

Strong | Stronger

summer Strong Wgaker
radiation summer winter
N radiation radiation
Solar — VS
radiation Modern Stronger Stronger
seasonal / summer winter
cycle Weaker ¢ .\ monsoon monsoon /. %
winter \_/ ///
Weak radiation % | land e 2?22/2/. ~
Winter Summer Winter B C
dl 4 33/37 P BEEBE 8.953% ~©Q—8——
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1.12 What is the best method of measuring the melting of ice

sheets over the last 17,000 years?

REERAE TR 8180 5 CR s, BIE: 2022-04-24 BRFFEE 8 71D ?

Climate_0422.pdf Climate_0424.pdf X ' Climate_0429.pdf Climate_0506.pdf Ch9_HW.pdf

D)) FBHE MEKRSIRRYEIE
9.1.3 {XFi=#] (proxy record)
d. CHicR5YIES
(2) i ERFNER{LZ2IC S (geological and geochemical data)

HEkEFicR - |RGEs %0

EETRMW) 604 = 680w —0.27 — 0.245T + 0.0011T2 + 3.58
AB'80, = AS180,, + AB18O; N
i) A5'801 = -AT/4°C: Cooler, increases

WARM cooL
I PALEO THERMOMETER ]

~ 880, ater (‘PDB’)

«———— 80
DECREASE INCREASE

ii) A5'80: More continental ice, increases

8'80qicite (PDB) — §'%0,
I R S e SR N S

L L L L L L
0 5 10 15 20 25 30
Temperature (°C)

Lynch-Stieglitz et al., 2014

4 € 8/38 D E EEIEE E 8993% ~O—8——
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