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OTTHCK H3 N 9

T e R —

HTOTH BOJBIMIUX PABOT

KOMIUIEKCHHE SKCIEJMUMN KUTAACKOR AKAJIEMHH HAVK

HOpogpeccop Ymy Ko-Tmwann
Buye-npesudenm Axadexuu nays KHP

1 oxmatpa 1959 20da_seaurui
s Ho

napod a
P Ba smu 200u Ku-

co s
maa dobuacs Goavwuz yenezos ¢

Kutall — sropoe mo seamsume rocyasperno

cmee. B smos Momepe U 6 nocaedywoupur nomepax
06 yenezaz xumaiickoll Waysu u o npupode Kurmu ee usyNenun u 06 uCnoAbIO-
eanuu ecmecmeenwnz pecypeos.

Hat nosewyaes pad cmamed

nayk B [lexune Guna cosnana ma Gase npesmed
nGupmeit Bolinna-

® Mpe — 10 pagsepay cpoeik yery-
aer Tombko Coperckomy Comay. Ilnomams
Kuran cocramaser 1/15 wacts meedt cymm
36MHOTO mAPA, B CTPAHG NPOKUBACT TETBEPTAR
wacTh Beero wexoevectsa. Ilpm oTom maceme-

cKolf axajemun. B mavane cpoero cymectso-
BaHMsA ORA WACTHTWBaE BCEro 17 WHCTRTYTOB,
a % 1959 r. 6w10 ye 105 mucruryTon u 1860~
peropm, me curran wncruryTos {6 gnanazon

ane Karan o He-
PABHOMEDHO — B OCHOBHOM OHO CKOHIeH-
TPHPOBAHO B WOTO-BOCTOWHOR WACTH CTPAHH.
Ecam nposecrs ammuo or Afiryns ma pexe
Amyp no Tomuyma » uposmmmuu IOmbEaES,
T0, XOTA TOPPNTOPHA K IOrO-BOCTOKY OT 870K
amEMM cocraBaser mcero 36% mnaomamm Ku-
Tan, Ha meif xkmeer 96% macesemma crpamu.

Hayk B
JEHHNX ACTPOHOMHYECKHX, raod:lal!aclux n
Gmozoruveckux crammmil,

B Tewenue 5T0ro BpeMenm GhA0 oprammso-
BAHO CeMb HAYYHHX SKCIE/IAI PasMHYEEX
10 CBOM MacmTalaM B YHCIEHHOCTH y9acTKOB.
Hexoropue oxcmenumus, mono6ro Twuberckoft
sxcuepumin 1951 —1954 rr., Rocmam xapakrep
omeil pexOrHOCIMPOBKE, B TO BPMA Kax Apy-

rue BIOTHE nexx,
ma Jlécconoe

Ha samag u P oratoit
JHMM HACENeHA POKO W MaX0
B npomaom mogoGmoe

Hex
8 Kxne GHI0 PHIBAHO HEKOMNETEHTHOCTHID

OJBIErOCH y BAACTH, & TaKke NOAyPeo-

Kax,
nnato » 1954—1958 rr., mpeanpumaTan mam
60pE6M ¢ opoamel NOYB X YMEBICNHS 3anTH-
samma Jeatoli peku. Uncio maywEWX pabor-

AanbuaM m
crpamu. B rorgammem Knrae mayxa me uweaa
CPCTR, HOMHOTHO TOCYAAPCTBOHHWO HAyWHO-
HCCHEOBATONRCKHO MHCTHTYTH BIATN Kai-
Koo cymecrsosanme. U pevs me Mormo GMTE o

—
or 50 o 200. Opmaxo opramwsosammas
B 1959 r. sxcnegmuun mo o6zoRmemmI sacym-
amBuX pajiomos, paGora KoTOpOi oxBaTHBaET

orpouuy. Tepputopum, macuuTBact 650
yumux

KPYNHMX HaySEMX p sxmouan 400 cryRemton
Axa-

CBOGONIGHNA CTAHK B JeMHH HAYK HOCHT KOMIIOKCHAIE Xapaxtop.

1ack mosas apa. Homas A B arou oHE OT aKCme-

(CPEBEREMZEEETIE)—CE T
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NEWS AND VIEWS

“In the ﬁelds of ﬂle nmu!e for production and scientific

and natare
maergou constant change.”
Now that scientific contacts with China have been re-
established, a vast pool of information about historical
changes in climate has become available. The quotation
from Chairman Mao Tsetung which appears above comes
from a paper by Chu Ko-chen, who highlights one facet
of the constantly changing face of nature by presenting
evidence of how the climate of China has fluctuated over
the past 5,000 yr (Scientia Sinica, 16, 226; 1973), Western
chmatologlsts will no doubt be delighted to have this
p ive review available, even though the author
destly disclaims it as prel y work which, while
clucidating a few problems, also pu\s forward a lot of new
puzzles. As Chu Ko-chen says, “misinterpretations . . .
are unavoidable” when looking at the oldest historical
records—but misinterpreted or not, at least the records
from China are essentially continuous for thc entire
5,000 yr period.

The interval of 5,000 yr falls naturally into four
sections :

@ The archacological period, from 3000 to 1100 sc, when
there were few written records except those carved on
the oracle bones.

® The documental pcnod from 1100 BC to AD 1400 lor
which there are written d but nc'd

reports.

@ The gazetteer period, from AD 1400 to 1900, when
many districts kept records of history and geography
which contain climatic information.

@ The instrumental period, from 1900 onwards, in which
detailed meteorological records bave been kept.

Even for the earliest of these periods important climatic
evidence is available. The oracle bones, which contain
many inscriptions praying for rains, provide an important
clue; evidence of farming activity, and farming methods,
provides another. It seems that since the time of the
Yangshao culture, 5,000 yr ago, the northern limit of
bamboo has moved south by 3°. This corresponds to a
decline in temperature along the lower reaches of the
Yellow and Yangtze rivers of about 5° C (on average)
for January and some 2° C for the mean annual tempera-
ture. Yangshao and Yin-Hsu times, at the earliest period
of the 5,000 years studied, seem to have been a climatic
optimum in China, when rich subtropical fauna and flora
flourished in places like Sian and Anyang. But “as to the
existence of elephants in the northern part of China

progr

375

Climatic Change in China over the Past 5,000 Years

lar have left descriptions of birds and flowers from which
evidence of climatic change can be deduced. Certainly,
at the beginning of the Chou Dynasty the climate was
warm enough to grow bamboo extensively in the Yellow
River Valley. But the climate soon deteriorated, and the
Han River, a tributary of the Yangtze, froze in 903 and
897 Bc. Great droughts followed the freezing, but con-
ditions in the mid-Chou period were rather better. Plum
trees, much loved by the Chinese, became common
throughout the country, and from about the ninth cen-
tury BC to the time of Confucius (557 to 479 »¢) the
Yellow River valley was slightly warmer than it is today.
The next cold period began about 200 Bc, and in the space
of a century there were six very severe winters, with frost
and smow occurring in late spring months, and many
people froze to death. From the first century BC a”the
first century AD the climate again recovered, but between
AD 155 and 220 attempts to grow oranges in the royal
garden at Loyang “failed dismally”, even though oranges
had been grown in the royal gardens during the Han
Dynasty some 300 yr earlier.

The astronomer-poet Chang Heng (ap 78 to 139) had
written an ode in which he referred to plentiful orange
groves near the “South Capital”—but in AD 225 naval

T g had to be suspended when the
Huai River troze for the first time on record. So the
pattern of warm and cold periods continues; it is plausible
to argue, for example, that during the 8th and 9th
centuries AD temperature and rainfall belts in the eastern
part of China were shifted a little north relaive to their
present day positions, and Chu progresses through the
maze of documental evidence up to the 12th century.
Then, there was a much more dramatic change in the
climate.

In the past few years, climatologists (and even some
non-experts) have come to be familiar with the idea of a
‘Little Ice Age’ which affected Europe and Britain some
500 yr ago, and which may have been at least partly
responsible for the loss of kamg colonies in North
America and Greenland. But in China, it seems, this
little ice age was pronounced in the 12th century, con-
siderably earlier than in the west. Japanese records con-
firm this; from the 9th century onwards, nobles celebrated
the blooming of ananese cherry trees (a sensitive climatic
indicator) and appropriate records were kept until the
19th century. Climatic changes in China and Japan paral-
leled each other during that millenium. The long cold
period lasted effectively from the 10th to the 14th cen-
turies in China, with the severe cold of the 12th century

during the neolithic age, it is still a noot ion.” says
Chu Ko-chen.

In somc ways, the analysis of evidence from the docu-
menta) period is the most fascinating. Here, there is no
lack of data—the problem lies in interpretation to give
a self-consistent picture. The keeping of official records
began with the founding of the Chou Dynasty (1066 to
256 Bc), with first inscriptions in bronze and Jater written
records in bamboo books. But the official historians were
not the only people to leave records, and poets in particu-

corresponding most closely with the western little jce
age. Development and movement of this cold spell can
be traced from east to west, since a cold period began in
European Russia around 1350, and in central Europe
between 1429 and 1465; in England it was during the 16th
century that conditions became so serious that they led to
the Elizabethan legislation on poverty. Lamb has already
pointed out that “the greatest incidence of anomalies
moved westward across Europe during the climatic
deterioration from 1300 to 1600 and returned to the East
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