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Fig.1 Change of the number of years of major drought during the
Pre-Qin to Qing Dynasties
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Table 2 Average frequency distribution of major drought in different regions during Pre-Qin - Qing Dynasty
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Table 3 Average cumulative grade of major drought in each region during pre-Qin and Qing Dynasties
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Table 4 Number of counties hit hardest by major drought in each region during Pre-Qin and Qing Dynasties
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Table 5 Standard deviation ellipse parameters and gravity center distribution of comprehensive major drought index
ZH Vv =W HMEREIE EERAR K Tt i i o ]
PR ZEMAIE Wb ZEAm 370.2 707.9 670.5 739.3 609.9 582.4 582 691.4 619.9
WyibrHEZE/km  65.2 498.9 452.6 582.9 600 797.2 632.6 483.5 605.4
T F() 70.5 126.7 107.1 49.4 167.8 14.5 3.2 54.4 70.5
WA Am® 757766 1109480 953211 1353810 1264590 1458550 1156590 1050170 1178867
TREE O FE T Wzhio KT Frdtiti wEW  AOW AOW WEW MW FFEW
FE B8 MR B Bliifae=) KEN  EEE WX #EX &KkX  HRKE

T G B R



8 4 FRENAE: P EE RS E R R RN E MR 50T 1475

By K ot RO AL A R IEAG-TER 7 W,
Z\ bR B ISR B RIG-PER 1, =0
B R AL 2O PE AR BT 7 ), X B TS
) B P 5 AR E 2 BE L X R o R AR e AAEELC
ARG, BRKRE K GATREE O RIS 3)
B, HIRZAL T F AN « HL B O AE S Ze i
T H 2 R R, HE B AARRE S T 1A “ P -
RAb-Pa - AR p-vadL”, b AR AR O
HRIRERK, AR ML s s T
119.1 kmo ZHAE A7 THFE R IRE, HRE O
RVFET O LRI T o MBTHE 7R 1 23 8]
BRHERE, SR EOBIHAK, MERUE A
ARG EOHEREE, EAERTANNZKS
B e T KR R, XA RE R T EAAND S H
SR EAT — 58 BRI, {H2 B KR R 2 A
TR, B Dok R R R, I AT
Z TR, G KE AR ERTTIREE R, %
X R

3 pHg

3.1 FisAEERAN ERRR R AR
SR —TH A YT [ 5k o3 Y R, KA
HL, AR A R R R R A B —
IR s AU ARAL R 3G T AN 1 32 2R A
s MRS PR R BN 2 AR AL AL R i EL A
Blo it— P HRs AR 5 9 R ARSI (R M
Kt 2 5000 a R EE SN HILREKE

0.4] a BREHSSIEETF 70
— SiREF
O30 Ny REH / 60
I
0.2 !
50
[
o 0.1
> 40
El.l_ 04 1A
z v 30
jl'f’*o.l- ]
L]
i 20
-0.2 '
! |
I'u' i 10
-0.34 A A ','; ':
\ TS N LI
,0.4 "l v :"l \f -

900aB.C. 300aB.C.O 300 600 900 1200 1500 1800 2100
FE

BERELH/a
f K B/mm

HEFH 5 s R R R AT ST R
Ho B2 FH, P LA S Rk E A 2
B RIS, R R A ERIN ) ETHE
#, H 3 2 AR B — I RE s, KT 43
N ANB. 51 BEA 850 a B.C.—300 4F, XA
(1 3 SE B HA O e % 23 DORIBR A me AL R AT, B
WIS S BEKZ, FaORENM, RIREHE R R E
BRI 5 2 BY BN 301—900 4F, X R
WL e LR b S S RS AR, i R
5 R AR A R AR, SR PR R KA
Bdn, 7240 450 I AR FT T ARG HRE;
3 BB 901—1200 4, iR E 5 B R A HE 3 B)
T B A B BON 1201—1911 4F, SR 52K
SEROTT IR 2B BT AR s BRI R AR R s, Bk
SEHAE 1300 4F J5 PROE N, 1600—1700 412 21 Ti
U, T N TCR BAMI T 46, H D7 S A SRR
HEN T BB K — AN FEAM B, 1 4R E 1)
BT, BrA IER B AR ™ E I Rk E
AN AN, B p bl 5 R RS A T
FEV I I, TR s 1 B AR 5 R AR AT A A T IR R
TR I, EOR R AR AR D . IR AR
JEE NI TR B K S5 AT I R R O AR S P R
PP P Y B K SO DR BT, W LA AR
KB RAERI S K EIEE U, e
PE R B N-0.542 F1-0.626. BTG B, FEK
FRZ, SRR BRI I, B 9OR AR,
IER-4C YIS i A S e

121 b BREHSBEKE [70

ITAWA’ A
AR VAN AN/
ol= v/ hatd 1 0

900aB.C.300aB.C.0 300 600 900 1200 1500 1800 2100
0

BRI KR
K2 SEREAUNI A R E R R RO E S SRR &

Fig.2 Coupling diagram of the occurrence years of major drought and climate on a 100-year scale during the Pre-Qin and Qing Dynasties
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Spatial and temporal distribution pattern and changing process of major
drought in Pre-Qin and Qing Dynasties of China

Guo Yishu, Yin Shuyan, Che Lusheng

(School of Geography and Tourism, Shaanxi Normal University, Xi’an 710119, Shaanxi, China)

Abstract: The major drought records with detailed disaster descriptions from Pre-Qin Dynasty to Qing Dynasty
(850 a B.C.—1911 a A.D.) are extracted from historical documents and historical material records. The entropy
weight method was used to determine the comprehensive index of major drought, and the spatial autocorrelation,
barycentric analysis and standard deviation ellipse were used to study the distribution pattern and change process of
major drought in historical period of China. The results show that: 1) From Pre-Qin Dynasty to Qing Dynasty, the
frequency of major drought in China was 580 times, with an average of once every 4.76 years, showing an
overall upward trend. 2) On the whole, the frequency of major drought in the north is higher than that in the
south, and the highest frequency of drought is in some counties of Shaanxi, Henan and Shandong. 3) The Ming
Dynasty is the period with the highest cumulative level of major drought, and nearly 56.81% of the areas in
China have experienced major drought. The cumulative grade of major drought has significant spatial autocor-
relation, and its correlation changes have experienced the process of “increase-decrease-increase-decrease” .
The Moran index of the whole period is 0.43, which has significant spatial agglomeration. 4) The number of
counties with major drought accounted for 21.42% of the total number of counties with major drought. Its cen-
ter of gravity is always located in Henan Province, moving in the direction of “southwest-northeast-southwest-
southeast-northwest”. 5) The frequency of major drought was significantly negatively correlated with temperat-
ure and precipitation. The terrain conditions of high in the west and low in the east of China, temperate contin-
ental monsoon climate and unreasonable human activities are related to North China and its surrounding areas
becoming the hardest hit areas. In addition, climate change and population distribution have an important im-

pact on the changes in the distribution pattern of major droughts in historical periods.

Key words: major drought; severely affected areas; focus migration; Shenyang-Lanzhou-Xishuangbanna Arc
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