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s c
ie

n
ce

s

.

H
e

w as
t h

e a u t h
o r o

f
a

bo

u t 3
(X) Pa pe

rs re la t
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g l
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in

a
la

r

ge

a
re

a e s
P

e e
ia ll y t h

e
w in

t e r t e
m P

e r a
-

t

ure

o
f C h in

a
,

w h i
e
h 15

co nt

r o
l l

e
d 勿 Sib erian H ig h ,

a

nd
g

e t s i t
s

ch

a n

ge

s

co ns id
e

ra b
ly

,
5 0

i t

co ul d b 尽a
ma

jo
r erite rio n fo

r d e fi n in g c li m a tie
flu

e tu a tio n in C h in a
.

2
.
If a n y re co rd fr o m in str u

me
n ts co

u ld b e a v a ila b le
,

h
e

Pr
e

fe ra b l y
u s e

d it

.

F
o r e x a

m

-

Pl

e
in S h

a n
g

ha
i

,
s

i
nc

e t h
e

la t e la
s t

ce
n t u

ry

,

t
he re h as b

e e n a s
y

s t e
m

a t i
c

me

t e o r o
l
o

g i
ca

l re

-

co rd
b

e t

we

e n
1 8 8 于 1960,

t h
e a v e

ra g
e v a

lu
e o

f w in t e
r

t e
m P

e r a t u
re ( D

e e

. ,

J
a n

. ,

F
e

b

.

)
wa

s

4

.

6 ℃
.
It w as v ery co ld a t the

e
nd

o f the 19th ee n tury w ith tem P eratu re lo
we

r th an th e a ver-

age va hi e b y 0
.
5 ℃

,
a n

d t h
e n t

ur ne
d w

a

rm

,

w i t h
a t e

m P
e r a t u r e

h
ig he

r
b y 0

.

6 ℃ in

19 45-- 19 50
.
L a ter it g o t co ld ag ain a n d b ae

ke d to the
a vera 罗 value in l9 6()

.
In a n eien t

C h in a th ere w ere n o in stru
me nt d ata o f tem Pera tu re bu t re co rds o n sn o w ing

an d fre
ezing

.

F o r exa m Pl e in th e S o ut h S o ng D y n as ty (1 13 1-- l2 6() A
.
D
.
)

,
s

no
w in g

s e
as

o n
w

a s
fo

n
ge

r

t

ha

n t h
a t a t P

r e s e n t b y t h re
e

w
e e

k
s

i
n

H
a

ng

z
h

o u

.

I
n t h

e
y

e a r
1 l l l t

he
w

e a t h
e r

w as
s o c o

l d

t

ha

t t h
e

T
a

i L
a

k
e s o u t h t o t h

e
C h

a

llg 扭ng R iv er w as fr ozen and veh ic les co ul d tra ve led on

the lake ice
.
Therefo re the 12t h ce ntury ma

y be a co ld pe riod and its tem Perature w as about
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℃ low er th an that a t th e b e
gi

n n in g o f th e 20t h
een

tu口
,

pe

r
h

a
ps l 一 2 ℃ lo

we
r in A P ril

.

T he re w ere som e re eords a bo u t th e G ra
nd C an al fr ee zing

a t th e b
egi

n ni n g o f th e
Q in g

D yna
sty fr o m the to ur is t T a n C h an ,s

“

B
e

i Y
o u

L
u

”

( N
o

rt h T ra
v

el
s

)

.

I
n

1 6 5 6 t h
e

fre

e z
in g

详rio d in Bei多ng w as 107 da那
,

t w ic
e

as
t
h

a t a t P

res

e
nt

.

F
r o

m
t h is

a n
d

o t
he

r e v
id

e n
ee

s o
f

Ph

o

no
l
o

gi ca
l re co rd

s
,

i t 1
5 t

ru

e t h at
t
he

1 7 t h ce
n t u

ry i
n

B
e

i
i

n
g w as

t
he co

ld es
t

pe

r
i
o

d i
n

“
L i t ti

e
I

e e
A

ge

”
w it h

a
w i

n t e r t e
m pe

r a t u
re Z ℃ fo we

r th an th a ta t P res
en t

·

知朔七
月加

知柳/

B

叮矛J、,产、Jl
尸

J、lee

l

,/‘、沪, l尸产、r、尸
钾618

口

/

3

.

T
he

r
e a

re

a
g

re

a
t

a

mo

u n
t

o
f

P h

en

o
fo g y i

n
C h i

n

es

e
l i

t
e

ra
t

u

re

.

P
ro

f. Z h
u s a

i d
:

“
P

ho

n o
fo g

ica
l

P h
e n o

me

n a
,

li k
e a u

xo
d

r o

me

o
f

t r

ees

,

bl
o s s o

m
o

f fl
o

we

r s a n
d 而

-

grant aetiv ities of seas onal bride s

ete., s
h

o u
l d b

e a s t h
e

ma

rk

o
f

e
li

-

m
a t ic

co

n
d i t i

o n
”

. “

T h
e

P
e a e

h

b l
oo

m in g

,

w i ll
o

w g
e t t i

n
g g

ree

n a n
d

s
w

a
l l

o
w

e o
m in g

a
re

no

t o n
l y t

he

m ar ks
o

f t
he

w
e a t h

e r t h
a t t i m

e
b

u t

a
l
s o

an
i nt

e
gr

a t o r o
f t h

e
w

e a t
he

r

P
a s t t i m

e
” .

F
r o

m hi
s

fa m
o

us

wo
rk

“

P h
en

o
fo g y

”
w

e
ca

n s
ee

t h
a t P ro f.

Z h
u

K
e

zh
e n

1
5 a

Pr
o

fo
u n

d
s e

h
o

l
a r

w it h
res

pe
e t t o t h is fi

e
kl

.

H
e

i
n

fe
r

-

re d h is t o r
i
ca

l d 而ate m ainly fro m

Phono logica l re eord s. For

exam Ple
,

h
e

es
t i m

a t e d t h
e t e

m pe ra

·

t u
re in T

a n

ch en
g

co
un

t
ry

o
f P

res

-

e
llt S h

a

nd

o n
g

Pr

o v
i

nc

e
,

wa

s
1

.

5 ℃

h igh
er d ur in g 3(X) 于40 (X) a B

.
P
.

‘

t h
a n t h

a t
Pr es

en

t
ac co

rdi

n
g t o t

he

fa ct t h
a t t h

e t i
r n e o

f
s

w ai l
o

w
s

H i ru
九面 rustica gU tteral臼

arr
iv in g

in T a n
ch en g 15 th e sa

me
as th e ti

me

th e ir a rr iv in g in S ha
n
gh

a i at P
res

-

e llt
,

a n
d b el i

e

ve
d t h at

t h
e t e

m pe ra

-

初助

人

卿确llro翩助助姗姗l7to帅侧

/、
·

、

\

..、、

H n

-r
�一

,
l护ee广卜
esl

亡C

.
_

.
夕

众
.
_

〕

、J气
.
曰
,

,,
‘‘沪
J�
沪

,夕
.
)
.

C乙\
.
/

·

\/

.J
�

,.
卜

r二匕
、

卿知1127肋附洲1911

+2℃ 一2 ℃ 一 2 8 一 刀 一 匆喻

F场
.
2 伪斌p 创. 幻n 悦t, 尾吧n

血 比m 娜旧眼
n.改. 吐沁n

of C为ina (A)
al目 。蕊习乒。

如协琳

扭口那叫眼 恻血山n
加m 治 。。比 口几d . 川 间

dun。目加t l我幻 ”, .

t

ure

o
f J

a n

ua ry
wa

s
4

.

6 ℃ h igh
er tha

n th at a t P res
ent

.
M e飞21and X un 云

,

bo

t h l iv
ed

i
n t

he

Z
ha

n

gU

o

(W

a r r
i
n

g S ta
teS

)
Ag

e

(
4 8 于200 B

.
C
.
)
,

s a
i d t h at

t
he fa

r 们。e rs o f S
ha

n
do

n g
ha

d

do
u b 】e h

arv
es ts ea ch y ea

r ,

b
u t n o

w
a

d
a

ys
t h

e
re

a r e t h

ree

h
a

rv
es ts

fo
r t

wo

y
e a

rs

.

5
0

it is

s

ure

d
u

ri
n

g t h at
t i

me

,
e

li m at
e

w as m
u c

h w
a

rm

e r t h
a n n o

w

.

T
he fa m

o
us h is t o r 运n S i

ma
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,

in h is

ma

s t e r

Pi

e
ce

“

S h i J i

”

(R

e

co rd

s o
f H is to ry )

,

me

nt i
o n e

d t h
a t t h

e s u
b t

ro P

ica

l

Pl

a n ts
as

t h
e

ma
nd

a
ri

n o
ra

n

ge

,

l
a e

q
u e r

,

m ul b
e r r

y

,

h
e
m P

a n
d b

a
m

bo

o
d i

s t
r
i b

u t e d fa rt
he

r

no
rt h t h

an

n o
w

,
e

ve

n t o t h
e

H
u

an
g h

e

(
Ye

l fo w
)

R i
ve

r

ba

s
i
n

.

T h i
s

fa
c t a

ls
o

i
n

d i
ca

tes

t h
a t

N
o

rt h C h i
n a

wa

s
w

a

rm

e r a n
d

we

t t e r t

ha

n t h
e

P
r e s

en

t

.

A ft
e r

1 5 5 A

.

D

. ,

t
he

s e s u
b t

ro P

ica

l

cro

ps
we

re
o n t

he
d

e
cl i

n e
,

me rel

y bl
o o

而119 butno ha
rve

stin g
.
T his shows thatthed而at e

be ca刃Q e e o o le r a n
d dr

o P
pe

d to t h e lo w e s t in 4 0 0 A
.

D

.

4
.
C h ine

s e a
rc h co fo g y h a s

be
e n

de ve fo P e d g r e
at ly in re c e

nt ds ca d es
.
P ro f. Z

hu K
e
zh

e n

us
e d t h e

m
a te ri al s w h ic h

wa

s
d is co ve re d in e u it u

re h o r izo
n

to d e d u
ee 声leo-- d i

rna
te.

Subtro Pi ca l ani m ais
suc h as H yd

ro
和tes ine

rm is (a k ind of deer) and R hiz
om yS sin ensis

(加m boo rat) had be en fo un d in X i
‘
a n

B
a

nP

o
P ai

e o

ru
i ns

da

t e
d s

,

60 于 6,

0 8 0
a

B

.

P

.

a n
d t

he

介夕i
rus

认d ic a s e u v沁r in A n 姆ng 件leoru in s of the Y in D yn asty (340 于 31(X) a B
.
P

,

)

,

in
a

d d i

-

t io
n

i t

ha

s 忱en fo u
nd that the lim lt of ba力。b o o d is t r ib u t fo n w as 卜3

”
a

l t it
ud

e
fa

rt
he

r

no
rt h t

ha

n t h
a t a t P

res en

t

.

T h
e a

b
o

ve-- me

nt i
o n e

d fa Ct
s

in d ic
a

te t h at
n o

rt h C h in
a

w
a s

m
u e

h

wa

r

me

r a t 6
(X) 于3000 a B

.
P
.than tha tat拼es en t an d co u ld be co m P are d w it h the d i

ma
tic

oP tim u m in the 而ddi e H olocen e ,

it 15 in fe
r
re d

fro

m b
a

m b
o o

d i
s t r

i b
u t io

n t h
a t t

he an

n

ua
l

立呢a n tem Pe ra tu re
wa

s h ig h er th a n th a t a t Pr es en t b y Z oC a
nd

th e te m P e ra tur
e o f j a n

ua ry

by 卜 5℃
.

5
.
P ro f. Z h u

Ke 比en alw ays Paid attention to the de ve fo P
me nt of ne w te ehno logy an d

the Pro gr es ses ofthe other eountries in Pa leocli m atology
.
In the PaPer title d G loba lC li

ma
t-

ic F luc tuat ions dur ing H isto rica lT 而e (1962 )
,

P ro f. Z h
u

q
uo

t e d 4 3 re fe re
n

ces

in
e

l
u

d i
n

g 2 9

fo
r e

ig

n
w

o r
ks w h i

e
h

we
re P

u
bl i

s
h

e
d i

n t h
e

1 9 5 伪
.
In the P a pe r titled Pr elim in a ry Stud y o n

C I而at icC han ge s in Las t s,

(X)
0 Y

e a r s
in C h i

na (
1 9 7 2

)

,

h
e

re fe
r r e

d
n o t o n

l y
a

gr
e a t a

mo

u n t

o
f fo

o
tn

o t e o n a n e
i
e n t l it

e
ra

t

ure

b
u t a

l
s o

4 6

mo

d
e

m re fe
r e n

ces

i
nc hi d in g

20 fo re ig

n 芦Pers
.

Pr of. Z hu K ezhe n at tach ed im po rt anee to the app lica tion ofnew teehn iques such as oxyg en

isoto讲 anal ”is
,

de nd
ro

c
h ro

n o
l
o 盯

,
s
p

o

re--

p
o

n
e n a n a

ly

s
i
s a 记

’4
e

da
ti飞 m ethod ,

a n
d

e n
-

co

ura

g
e
d t o

d
e v e

l
o

P
a n

d
a

P
Pl

y t
he

s e t e c

hn
i q

ue

s
i
n

C h in
a

.

P
r o

f

.

Z h
u

K
e z

h
e n t h

o u
g ht

t h
a t

t
he

h is t o r
ic

a
l d i

ma

t i
e

re
s e a

re h i
n

C h i
na

s
h

o u
kl h

a

ve

o

ur

o

wn

d is t
in

c t i
v e

fe at
u

res

,

t
ha

t 1
5 t

he

co m b in
a t i

o n o
f hi

s t o r
i
ca

l
Ph

e n o
fo g y

a n
d h i

s t o r
ic

a
l

c
l i

ma

t o
fo g y

,
a n

d
a

l
s o s

h
o

ul d re fe
r t o t

he

la t es t
ac

h i
e v

em

e n t a
b

r o a
d

.

H
e

wa

s v e
ry gl

a
d t o s e e t h

a t h is t o r
i
e a

l t e
m pe

r a t u
re

e u r

ve
s o

f

C h in
a a r e

g
e n e r a

ll y
a

cco

r
d w i t h

o x
y g

e n
i
s o t o

P
e t e

m P
e r a t u

r e e u r
ve

fro

m i ce co re i
n

G re
e

ul
a

nd
w h ic h

wa

s
re co

n s t
r u

ct
ed by W

.

D
a n s

ga rd

e t a
l

.

(
1 9 6 9

,

1 9 7 2
)

.

T h i
s

P
r o

ve
s t h

a t

Pr

o
f. Z h

u
K

e z
h

e n
’
5

me

t

ho
d

s
b y

u s
i

n
g P

he no
l

o
g i

ca
l d

a t a
fr

o
m h is t o r

i
ca

l d
o e u

me

n ts a r e e
f-

fec

ti ve

.

6

.

P ro f

.

Z h
u

K
e z

h
e n

ha
d

a
cl

e a r s o c
i

a
l

a 如 fo rstudying Paleo--
eli

ma
te,

t

ha

t is fo
r t

he

拼cd ietio n of
fut

u re d 而ate.H e said “

i t 15
u s e

ful

t o
k

no
w t h

e o
b 多ctive la w of historicaleli

-

rna
tie ehange to helP the Pre diction of

fut ure
elim ate ”

a n
d

“
it w

o u
ld

be
s u c

ces

s
fu l t o s

P
e e u

-
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恤ate us in g the pe riodieity w hich m ay 忱 able to des cribe
fro m a gre ata

mo
un t

of C hin es e
Ph en

ofo gic ai
rec

ord s an d arehaco fo g元ai reoo
rd

s ”
.

T h
o

ug
h P ro f. Z h

u
K

e
zh

e n

ha
d

no
wo

rk
o n t h

e s 讲cu h tion
,

y et h
e

po

i
n t e

d
o u t t h

e
d es

t
in

a t io
n o

f P ai
e o es c

li m at i
c s t

ud

-

ies

.

W
h

en
h is l

a s t P
a 声r w as Pu blis hed in 1972

,

wh

ic h
ex

e

rte
d

t r e r 。叻do us infl ue nc e in

C hin a ,

P ri

me

r
Z h

o u
E

n
l
a

i
co

n
gr

a t u
la t e d h 恤

a
nd hope d thathe w ould w rit e

mo re Pape rs

on t
his

sub多cta
nd Po Pu lari ze th

em
.
Itw as gr eat Pro

mo
ting fo r stud yin g eli

ma
tie ch an ge in

C hin a at thattim e.

111
.
E T E R N A L T O P R O F

。

Z H U 【配Z H E N S S PI R 仃

Itha s bee n 20 yea rs sin ce Pro f. Z hu Ke zh en Passed a、v a y in 1 9 7 4
.
T h e s t

ud
y o n c

li
rna

t
-

ic e
ha

n 罗
,

w h i
ch we

re in i t 运ted an d h id th e fo u n
da

tion b y h im
,

ha

s
b ee

n

de ve
fo P in g

ra P

idl

y ; s o
m

e
d

o z

en

s o
f i

n s t i t
u t

es
a

nd co
l le g es

90
in fo

r t h i
s

wo

r
k

o n
d i n 飞

ren
t sca les

.
T he

res ca rch 倪ld has been gr eat ly en larged
.
It inelud es not only the me too ro logical an d

Ph en ofo gic al no
tes fr om the hi sto rica l lite ratures

,

b
u t a

ls
o t h

e

Pr

o x
y d

a t a
fr

o
m

v

ari

o u s

Q

u a
te

rna

ry
d

e
P

o s
i ts

(
l
o

es
s

,

l
a

ke

a n
d

o
ce

a n
ic

s

ed
i

me

n ts

,

gl

a e
in l

a n
d

pe
ri

gl ac 运1 sed i皿le n ts

a n d la va as h
.

)

.
T h e ex

pe
ri

me
n ta l m e a n s in cl u di n g P o ll en

a
nd m icr o-- 俘leontologi ca lana

·

ly

s
es

,

is
o t o

P ic
da

t i
ng

,

t r e e r
i
ng

s
,

o x

yg

e n a n
d

ca

r

bo

n
is

o t o P ic
a n

al y
s
es

a

nd
罗oehe 面ca lana

·

ly

s
es

e t c

.

h
a

ve
b

eco
me

e o
m

mo

n

.

W

e

ha
ve

a
ls

o
m

ad

e e n

co

u r a
g i

ng
Pr

o
g

res

s
i

n n u

me

r

ica

l

mo

d
eli

n
g

o n
cl 油atie ch anges

.
The raPid inere as e ofco nte ntofCO Z and other tra ce gases ,

t
he

w id
e

d es
t r u

ct i
o n o n

fo re
s t
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