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Fig.2  The flood disasters frequency of Dujiangyan City during Qing Dynasty



868

H

¥ 35 %

1897—1902 4FA % SE 6 AEHRAG Hh I iC 38, B DL
FEBEI Ny AHPRFRZEN G, 52 9™ 8
3.3 HREEHME

DU KA ] B A — s S B, H Y —
YRFRHE I B R J5 5 PR B — A~ 3% 22 1 7K UK 2
FAU S NS T vk T LR AR I T 51 8
AT RS IR AN, R E A ROEE F Ay A 3

_ Bt R AR
6 L
@ 5T
(]
4t
&
2+ i
1+ a7 g B
0 = =
[=)Y (=)} N (=) (=)} (=)}
-+ O [o'e] = (e -+
\O \Oo O [ [ [
— — — ] p— —
1 1 1 1 1 1
< (=] (=] =] (] [«
-t =] o0 (=] ol -t
\O \O =] = [ [
— — — p— — —
3
Fig. 3

B G G . Morlet /1N HUE 1 K
NS T B IR IO A S ) ST 5 55 , SR
JEIIERR 3, 2 A o R R A
THET MATLAB /N M i3 At 5 S 9 1 (
4) o A 4 0 XX AT AE 4 a 2o R
w23 a ZEAT I R AIIRG Ao AT AU
WEAFAE—A2Y 8 a IR ALY, ELRBIE S )

(=) [=)) [=)) =)} (=)} [=)) [=)) —
O o] <o ol =T o (o2} —
[ [ o 0 0 [~2] co [=))
— — — — — — — —

| | ' | | ] | |
=1 < < = < < < <
o =] (=1 ol =t o [~] =
- [ (o2} o<} 0 [e2] (o<} =)}
— — — — — — — —

BRETIET —RERFT

The time series of flood disasters in Dujiangyan city during Qing Dynasty

08
Al
L s
%H
L oy
‘ |
‘\“ ‘
20-]- f
j \
o
3
b
e
5L
"\
10/
| \
‘M‘\
\
5%—‘\“ i
B IRCCIREL

il !

& 4

NS B OR B R E

Fig.4 Period change of flood disasters after wavelet analysis



56

T PRI AR LI 3 X P 357 0 5 R AE BT 5

869

A R PA IR = N L L R S
ENSO F {400 E R £ % 5.67 a 3.78 a A1 10.46
a, YL RIRTEIL /R e Z 5 A o AL X
FRATHE T A 5 ENSO Ja] A 52 30 3 0 25 AR OGPk o

4 REECRIN TS

HHERESREKREL

WIS /SR AL LAV A N AL, o 2 B
SRR 73 At e R U L Py a O 3
RKEFZIE AR 2 F 1K BER oK
ROBAKEARHEEIR" . BN o
FEARIA K AT 2l 5 1 005 [ 5 A% e A S ) A
KR, KA Sl , 2= KUK FK BRI 2 . RBHYE
LB DS ANG Sl N2 70 as S p S S A S N S R
I {EY G3(1756—1787 4F) , PUJI X i 7 , i AR 71
SRR BE KA 8 U W {E ] G4 (1845—1873
AR, T B AR TR 3 O 7 , A ik K A A T UG A5
FEIRAR /N (1645—1715 4F) P4 b 175 L2 2K A 1
FOARHAGEE 6 U Ik /MY (1795—1823 4F)
RATFHU G T, A3 K AR BE I3 W nl A K BH G
B AR TP I . ENSO SR Xk [ AR
R K AT B R, DOMR S5 S o 1951—
2009 4F-[6] 5—9 A FEK B AAHC 7T B, 7EJE /K
JE VA K AR ARV R i i DX A4 A S 36 7K A 22, AT E &
R RE

1) AR R 5 & 1 K

(RF) RPEIE T2 B T 2 M I Z= AR I a] 4

4.1

800
700
600
500
400
300 -
200
100

0
-100
-200
-300
-400
-500 -

-4
J:l
"
L
e O |

b |

Pt S |
i

1976 | ..

-

1961
'--.-.'.J-—-9.§fl -

1967,

.-1973

i
T‘- ———
F
E
B
i
L
e
L
F
[,

FEREKEBEFE/mm

V-
70
P &

T T 1‘955]
Y553

i

197Bxzrzmm="""

_tj.-.-:_—'.:.':::

=
I

4
(o8

Fhr/a E

AT AR MK S M 4 s R R B B
) A N R PR R DR L M X )1 A A A T
i 500 4F {48 B8 FE AR K KA T %L IX 1549—
2006 A REAAR AR DT S, X5 T K 5 ) AR P A
MIFE R R o 455 7 76 55 I B 7K 3 41 Hh R i)
)4 K 1 T 5L A 1597—1656, 1662—1697 ,
1742—1776,1798—1825 ,1861—1896 4 ; 3 £ i} [i1]
Ky VR T B . 1568—1596, 1698—1741
1777—1797 ,1826—1860 , 1927—1949 4F ;4 /™ o4
TRE ARy (1846, 1847, 1731,1788 4F) . A X 7EiX
AP i Y 10 A 3 R AR A L R R AR R B —
otk o AT P AR R K 2 0 AR A RT R I s A0
W R AR Y 5 DR 4 AL AT A K 4l . 1960—2009 4F i,
HRHL X AE 4 K £ 707. 94 ~ 1388. 23 mm [X 1] >,
g E G B X R AL ) TR A 1 AT N, VLR
AR K A AR PR AR LB R (B 5) o M\ 1955 4F 5|
2015 4E 1 61 4E[A], AR YR K 1182. 1 mm, H
th 2013 AERRK 22, ik 1968. 2 mm, 1974 4F[#
K/, AN 713. 1 mm, 2013 ,1978 . 1981 1966 .
1967 ,1990 ,1961 1963 .1959 . 1960 ,1958 ,1962 ,1995
1976 4K & 10 35 I 22 , HOE B P(E AR 7E 200
mm DL b, ZW AL K ATE 20 {28 60 F0, M
(PSR IRE R - P Y ARl B
A B, TR R AE DA AR R L HE b X AR K AR
TOR) ZR P E5 R F X 14 > P E7 AF 1Y AF R K
21510 mm, 11,1961 46 J 23—29 H ,#BVTHE
AR DX B T RRSE T R RN R A R MRV
AR BEK AR AR /K 5756 1475, 2 mm,, 1981

szzamen]

e |

-
1

-1-9'{5}"_: o=
1991
1994
el
=22000]
o0,
3306

B 5 1955—2015 4B LETHEMKENETLESTL

Fig.5 Anomaly variation of annual precipitation of Dujiangyan city during 1955—2015



870 W

¥ 35 %

A B2 P R I e A e , 7 I LG f, S04t py
JNIFRRE AR E, 4R K K 1602.3 mm;7E 6 H
THE 8 AR, KL AR MAKITFEA 8 Uk, #RVTIE
7 H FE/K 5 100 mm, Z2 5N X 2 PR IR L
TETLAE R R, & AE ™ T AR R K . 2013
AEJRARITHE T 60 AR [ K e 2 1 —4F, %7 - 87 4F
TR 5 T 2 A PR R4 T T DX S A2 B AN [
BEICE , H AR A i 1A 386 mm,

2) A R R A B AS 35 1 K i B R o B
kK

A SR BRI K A B E AR B T
TR KR SR KRR R R A FE Rk
MAEEEA TR 29| AUt . 1999 4F#RITHE K
IR L 8 H 14—16 H)IPG 1 ¥ B K<t
TR ABVLHETH H 5 KB /K LA 132.6 mm, RAEY 4
ISGE 500 hm? ;2000 4 #RYTHE [ K A > , 4F K B
SEAE K —240.5 mm,{H 7 F 16—17 H %58, i
TINZR o — WUt TN 2 5 B K 2745 43 Bl AN ¥
K,
4.2 EREESHIERAZIEILREKES

=4

ZEMRIRAE NP ST R R b7 S A B R
VR R E AR TR 5 35 . gk v 2Rk

A 1 R TR 60 4F R G R IR
SHT T ENSO S X K VLI B i s ), 45 2R 3%
H] ENSO 015 5505 5 FAFTE W] B A Oe i, HAC
TLPRIR A IS PR B 05 K R R LR AR JE R e T =
14 1) SR L JE 6 = 4 B 46 4 5 1998 12010 4F B 2= K YT
TR R R IR S 78 L /R e s AR A & A
AR 30 X 500 4F e /R JE Uy = 1) B b
WA, il I B R JE i S5 5 AR VLR T St 1)
RAEFXF R (R 2) B TE B /R el F 1 kA4
R AR AT 22 ORRIRRBE ko, JLILAE v
M0 (1840—1911 4F) P CHRME R S W s . JE /K
Je TR R AR AR M X2 AR Bl R AR R K R Y
MR

FIJH SPSS A i) Pearson AHIC /3K fik th )&
IREVERE AP K R R, N3 3 s M6
FRHGE 0. 429 , I AFAEIE 0] {2 AHOCE

B 33 B 30 1 Ab T 22 ] Mo AR T 4R i Kk
500 ZAEEHPAANFEVR I . B /N K SORT ) oy th
TURIR M 3 /N ¥ B Dk By, 20 4 IRV A AN 3 IR g
W2 KR R TR G E R B B, KK
e AN W, 1840 4F J5 4 [ 55 K B W3 £, #A
P T TAE R K VIR iR A B
PE TR AER 4 /NI B ] . 1649—1670 4F

®2 BREREBEFEHEMILETRROELZEFERITLL

Tab.2 El Nifio events and flood disaster occurring year in Dujiangyan city during Qing Dynasty

G El Nifio &A4:4F LR KA R El Nifio %44 R KA
1640 1646 - 1770 1775—1776 1776
1650 1650;1652—1653 - 1780 1782—1783;1785—1786 -
1660 1660—1661 ;1667 - 1790 1791—1792 -
1670 1671 - 1800 1803—1804 ;1806—1807 1803 ;1806
1680 1680—1681 ;1684 1682 1810 1814—1815;1817 -
1690 1691—1692 ;1695—1696 1692 1820  1820—1821;1824—1825,1828 1826
1700 1700—1701 ;1704—1705 ;1707 1704 ;1706 1830 1832—1833;1837—1838 1832
1710 17101714 - 1840 1844—1845 1846
1720 1720—1721;1725—1726;1728—1729 1727—1728 1850 18551858 -
1730 - - 1860 1864 ;1868 1864 ;1868
1740 1740,;1746—1747 1746 1870 1877—1878 1978—1879
1750 1754—1755 ;1758—1759 - 1880  1880—1881;1884—1885;1888 1880—1881 ;1889—1890
1760 1763 ;1765—1766 ;1769—1770 1766 1890 1891 ;1896—1897 ;1899—1900 1897—1900
1900 1902 ;1904—1905 1900—1902 ;1904 ;1906

TE JE RIS R PR IR T £ 5 E 18 S0l 500 AERERJEHSH) o © -7 FR kR .



56

T PRI AR LI 3 X P 357 0 5 R AE BT 5 871

R3 EREREEHSHROEXNE

Tab.3  Correlation between El Nifo events and flood disasters

JOIR IR S FE R BRI A REL

Pearson #H M 1 0.429 "
JEJR et .
M OB 0.026
g )
N 27 27
Pearson 5 0.429* 1
PR o 0.026
REWE : '
N 27 27

# . A 0.05 7K (W) | A,

1705—1769 4 1822—1870 4 Fl1 1896—1917 4,
TEJG = AN/ INAE 73], 15 7T HE 3, X)L ¢ A0 vk B A AR
LS T ELAE/ IR ST AN T S 400 60 AR e A ok 3
A, B R 2, X TR B, B K AR
R Bl R KIGZ R £RZ ,{H ENSO
A XIS, FEST R
BHRE, JURCHERE SR K HERREY), &
L e A o T s ) [N A = % RNy
S F, FWITEE /R B V4 75 1 22 0 X 5 5 , 4 It
H T S L A 40 A 5 A AR R K R AL, BIAE SR JE T
SN IL R . 0B N X 1948—
2011 4EREK BRI T — 5 7R T AR T4 X
S SER VR , WIE ] T JE /R B8 2
TR A ER KR ) — P EESNRE A T, E
% A R PE R IX 1951—2008 4F B Z2 [k ¢
LS E RIS B0 L BT, JE IR JE s 2 1
RAEJG U PG R X R K T AR AR
ARSI B GERE TT LAAS: A 3 X R K B A JE AR JE
WG R AT RE S ORI 2 T 5| R bR . A4
SR BT S BT, A S X I b X
KBRS T o EE . L AT, A SR
3L 3 AEE L T 3 4F AR UL TR AR S AR Y B
5 R MK I S S o AR AR/ N A I s k3T
I AE T AR T HE M DX IR (1) B 7K 36 22 =R 43 3]
HHLAE 1744—1746 4 [ 1863—1868 4F  1873—1875
4F | 1878—1881 4F ., 1897—1902 4= 1 1906—1908
A BB TR

5 #hig

APy S SR W Ak 5 204 ARCHT T T o 7 26 %
b, R AR A TR SR 48T , Ak K 4
G oA R BSR4 s B2 20 1 3 AR T L X

P ICE WAL, 15 H U AR

1) 3 AR VT3 il X py 4t 7 9 7 3631 62 1Kk, 7
Y43 4.3 4R — YOk A . T AU B0, it
G5 B U 2 3 Y B H AT B Y B Btk
1644—1679 4F F1 1790—1839 4F J& it k¢ /b & 1,
1680—1789 A= F1 1840—1911 4 & it o i &, It
HARTH AR A AR R i o b R LI A
LT, 5 BEICREUN 17. 7% 5 o BEBE K R Az 3T K,
15 59.7% s KPEHK 10 U, 15 16. 1% s R Rt 4 1K,
15 6.5% o FPRE DL b BRI LUl 0k 82.3% , R
XA K

2) AR X k5 W] B A7 7 da e
W% E ) 23a 22 A WU IR 3 A 0o AR AP
WEAFE—A2 8a Hh R TG A, AR g . K
JL SIS g BRACT IR ARSI T B2 i

3)WEACHRILHE s X (Y R K G Z S F A T 6
W, A7 9 H B AE 1744—1746 4| 1863—1868 4T,
1873—1875 4F | 1878—1881 4, 1897—1902 4F Fi
1906—1908 4F S rp T35 AP e 10 4 07 2 A=
RBEFANRPERAF B FEK i BF I 2, AR RK 2
1510 mm 5L Ju/RJE g fF SA Ut JCAT B
FHSRAE, TR SRV A AR I, S B X AT Bk A K
RIG IR

22 3L ik ( References)

(1] ZR5alah 07 8y, skt RVT b9 S0 AR 25 R G K IR0 77 i X e
fEPFAST Y] B 5 PR BT A 1 2 4, 2009, 15 (4) « 453 - 458.
[ QIN Jiali, YANG Wanqin, ZHANG Jian. Assessment of
Ecosystem Water Conservation Value in the Upper Minjiang Rive
[J]. Journal of Applied and Environmental Biology,2009,15(4 )
453 -458. ]

(2] Bk, 4 R, 2B 00 ORYT b Wi SR B Mg 5 P3P 4 [ 7] &

PEURIEI%,2014,26 (4 ) 138 —144. [ YANG B,ZHAN JF,LI M J.

Evaluation of environmental vulnerability in the upper reaches of the

Minjiang River [ J]. Remote Sensing for Land and Re-sources,

2014,26(4) .138 —144. ]

FRAE R ARG R BT, 55 IRVL A S R G S5 5 AR ALY

23 ) SCHR b Bl SRR AE [T ] Il 2 4, 2017,35(3) : 388 -

398. [ ZHANG Jifei, DENG Wei, ZHU Changli, et al. Spatial

[3

[

Relationship and Its Dynamic Features of Ecosystem Services and
Human Wellbeing in the Upper Reaches of Minjiang River [ J ].
Mountain Research, 2017, 35(3) . 388 —398. ]

(4] 5KkH. BIEHHIHIRITRBUK 2R EYIB AT D], ER: PR
%,2014.16 - 31. [ ZHANG Ping. Preliminary study of drought
during the Ming and Qing Dynasties on Minjiang River Basin[ D].
Chongging: Southwestern University, 2014 ;16 -31. ]

(5] X658, AL, A 2o UYL _F 3l K B I [l R e T AT ]
IK AR FEWF 5T, 2006,13 (3) 189 - 192. [ LIU Xingliang, SU



872

35 %

[6

[

[7

[

(8

[l

[9

[

[10]

[11]

[12]

[13]

[14] 7

[15] £

[16]

Chunjiang, XU Yun. Water Resource Problem and Sustainable
Utilization in the Upper Reaches of Minjiang Rive[ J] Research of
Soil and Water Conservation. 2006,13(3)189 —192. |

XSG I LR O 1 e B 9 3 A i xR LT ] . a1 iiE R
MR (FEARIEIR) ,2001,28(5) 196 — 104. [ DENG Shaohui.
Flood Features in Sichuan Since 1949 and Measures[ J .
Sichuan Normal University ( Social Sciences Edition).2001,28(5) :

96 - 104. ]

Journal of

2 TR HURRTT S AR T - s ) S AL BT 5 [T ]
VOIS 27 2 4 ( B SR RHAR) ,2012,35(3) 1412 —416. [ LI
Zhe, HE Zhengwei, XU Hui-xi. The Research of Land Use

Dynamic Change before and after the Earthquake in Dujiangyan City
[J]. Journal of Sichuan Normal University( Natural Science) ,2012,
35(3):412 -416. ]
ISR TGBEI S B T T AR B I B2 [ M.
JbAC: B35, 198110 - 39. [ Central Meteorological Bureau.
Atlas of flood and drought distribution nearly five hundred years in
China. [ M]. Beijing; Xinhua Bookstore,1981:10 -39. ]
T WYL AR [ M BB - )1 48 7K R 70T, 19901125 - 146.
[ FENG Guanghong. Minjiangzhi[ M] : Chengdu: Sichuan Provincial
Water Conservancy and electric power department, 1990; 125 —
146. ]
K 3 R A FIREEE A 3 AR TR P g el oo A A
LRl [M]. db 5 A4 )R, 199130 - 126. [ Department of
water resources division. Records of flood records of international
rivers in Southwest China during the Qing Dynasty [ M ]. Beijing:
Zhong Hua Book Company,1991:30 -126. ]
FEIki. HEARAKE M - ) [M]. s AR W R,
2006:8 - 35. [ Zhan zhaoyu. Meteorological disasters.
Meteorological Press, 2006 :

Chinese-
Sichuan roll ceremony [ M ] Beijing:

8-35. ]

R, AN T A i X SR AT [T ]
X YT 5 5 5, 2010,24 (1) :90 - 94. [ SU Huihui, ZHA

Xiaochun. Study on flood disasters reaches in the middle of Fenhe
river during Qing Dynasty[ J . Journal of Arid Land Resources and
Environment,2010,24 (1) :90 -94. ]
FRPRE. U1 EE R SRR AT [J]. ik F],1996,17(3)
18 —=22. [ HAN Qingyu. Flood disaster and its characteristics in
Sichuan[J]. 1996,17(3) :18 -22. ]
NI AR TTPR AT I, 2. 3 Morlet /]Nigiz it 3 AR B [ 9m) Y 5
JERUE B K G SRR AT [T ] T 5 X B R 5 B4, 2016,30
(1):60 —=65. [ SUN Jinling, HE Yuanqing, HE Ze, et al. Study

Sichuan Water Resources,

on the flood disasters and climate changes in the Hexi Corridor
during Qing dynasty and the Republic of China[J]. Journal of
Arid Land Resources and Environment, 2016, 30(1) :60 - 65. ]
M, 5K 2, B4, 55 A F R R SO A7 5 i i AR <l
A HT[T]. T 5 X B, 2010,33 (6) : 880 - 889. [ WANG
Xingmei, ZHANG Bo, WANG Hajun, et al. Maximum and
minimum temperature changes in Shiyang River Basin in the last 50
years[ J]. Rid Land Geography, 2010,33(6) ;880 —889. |

K 9,22 B, A HE ENSO SEAEXHC L i 1470 - 2003 4R 5
B9 H W 3 [T ] vk 1R £, 2004, 26 (6) - 691 — 697.
[ ZHANG Qiang, JIANG Tong, WU Yijin. Impact of ENSO Events

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

on Flood/Drought Disasters of Upper Yangtze River during 1470 —
2003[J]. Journal of Glaciology and Geocryology, 2004, 26 (6) :
691 -697. ]

B, A AN A SR 2 e P AR AL B R S
SGEFRAAE [T ] 7K T AR F53E 4, 2015,31 (1) : 344 - 348.
[ZHAO jingbo, ZHOU yue,
Flood Disaster and Climate Events In Western Ordos Plateau in
Qing Dynatsy[ J ]. Bulletin of soil and Water Conservation,2015,31
(1):344 -348. ]

B AN, XK, RS, 5 G B T AR R RS 3l iy b
ARERE MR [J]. Mo F 4, 2016,71(5):707 - 717. [GE
Quansheng, LIU Lulu, ZHENG Jingyun, et al. Spatial patterns of

LI ruyi, et al. Characteristics of

drought/flood over eastern China in the periods of anomalous solar
activity during the past millennium[J].
2016,71(5) ;707 -717. ]

DUMRE, HEMG, A 2045, 5. ENSO 5K V1 48 e X R 2 4
KSR ZR [T ], st 24, 2011,29(3) :299 - 305. [ WEN
Linke, CUI Peng, YANG Hongjuan, The Relationship
between ENSO and the Precipitation Extremes along the Middle

Acta Geographical Sinica,

et al.

Reachesof Yangtze River during the Monsoon Season[ J]. Mountain
Research,2011,29(3) :299 -305. ]

FBROHE , M, BRI, 46 PR DUV _ B b sh ok i 53
AR T]. TR K BFSE,2010,27(4) ;522 —528. [ YIN Shuyan,
WANG Haiyan, HUANG Chunchang, et al. Study on historical
flood disasters and climate change in the upper reaches of the
Hanjiang River[ J],2010,27(4) :522 -528. ]

IR Ve, R, SF. BT R 75 R SRR A A 2%
457 AEMKAEAL T [ 1]. Bl Az, 2013, 58(11) : 978 —985.
[GOU X H, YANG T, GAO L L, et al. A 457-year reconstruction
of precipitation in the southeastern Qinghai-Tibet Plateau [ J].
Chinese Science Bulletin, 2013, 58(11) ; 978 -985. |

BTEE, H EA, B, 5 R XK 2 A2 A [ T].
S RHE, 2011,39(4) ; 417 - 422. [ Li Xinyi,
Bai Aijuan, et al. Temporal-spatial distribution of precipitation in

Chengdu[ J], 2011,39(4) ; 417 -422. ]

Xiao Guojie,

TERRGE 1 HE. 1470 — 1997 4R E B IR Je il H - [T]. T2
Xl ##, 1991, 14 (2) .48 - 52. [ LI Dongliang, YAO Hui.

Chinese drought \ flood disasters and El Nino events during 1470 —
1997[J]. Arid area of Geography, 1991 ,14(2) ;48 —52. ]
sl XU JE IR SR/ BRI I T A f 5 M
F807]. K AR R %, 2011,31(3) : 1 — 8. [ ZHANG Chong,
ZHAO Jingbo. Effects of El Niio-Southern Oscillation Events on
Climate in Yangtze River Basin[J]. Bulletin of Soil and Water
Conservation, 2011,31(3) :1 -8. ]
EBR AR, . 1998 12010 @E*[‘zﬁk B B
Fear T MBI R B R R W SR r 52 mi [ ], KR 24k,
2012,70 (6) ;1207 - 1222. [ WANG Qin, FU

Jianjian. On the formation of anomalous summer precipitation in

LI shuanglin s

the years of 2010 and 1998 : A comparisons of the EI Nino cases’ s

impact between modoki and typical EI Nino Acta
meteorological sinaica, 2012,70(6) ;1207 —1222. ]
FEAR. I 500 FRE/REEFMAT]. K%, 1989,15(4)

15 -21. [ WANG Shaowu. El Nino events in recent 500 years[ J |.

cases.



56 T A ST ATV 3 DXk 7 T 5 AR AL B 5T 873

S

Meteorology, 1989 ,15(4) ;15 -21. ] KA 2#4,1992,3(2) ;228 —=235. [ YAO Hui, LI Dongliang. The

[27] 2. b E I TAERSEZ TR A0 T]. T EEB Y, Relationship between EI Nino Events and the Rainfall, Historical
1973,16(2) ;226 —230. [ ZHU Kezhen. A preliminary study on Drought and Water Logging in China [ J]. Journal of Applied
climate change in China for five thousand years [ J]. Chinese Meteorological Science,1992,3(2) :228 -235. ]
science,1973,16(2) :226 ~ 230. | [32] Zel, 288, i, 5 IR /R JE i AL JR A IR 8 1 v [ R &

(28] T35 DI b B R i B A [T ] #2274l TR IR S WRHE L) ] R %4k, 2014,72(2) ;237 -
( HARBL#R) ,2009,30(6) :67 =71. [ Xu Rui. The Climate of 255. [ YUAN Yuan, LI Chongyin, YANG Song. Decadal
Chinese Continent Change in Ming and Qing Dynasty[ J]. Journal Anomalies of Winter Precipitation over Southern China in
of Capital Normal University ( Natural Science Edition) , 2009 ,30 association with EI Nino and LA Nina[J] Acta Meteorological
(6):67-71.] Sinica,2014,72(2) :237 -255. ]

[29] BB RILWH D K R REF N T]. AR, 2003,34 [33] TEAF, I8 PR X 2507 5 0K e s (R Je k) i 5 & 23
(2):1 =3. [ HUANG Zhongshu. The analysis of historical flood BT BURR AR B TR 2 B 2 4k, 2012, 27 (4) : 412 - 416.
and drought disasters in the Yangize River Basin[J]. Yangize [ WANG Wei, FENG Shuang. The Correlation Analysis between
River,2003,34(2) :1 -3. | Summer Droughts & Floods in the Southwest and ENSO [ J].

[30] ¥Ry, B, F2-AE. BUT B R SR SR i Ae Journal of Chengdu University of Information Technology, 2012 ,27

SASCHRIC T FL ] 1297, 2016,34(3) 266 - 273. [JIN (4) 412 -416. ]
Junfang, VIN Shuyan, WANG Xuejia. Comparison of  [34] T3CH. PURHRBCHIMME K M2 B ACAFAEL ). K IT i BE
Extraordinary Flood Events Reflected Selected by Sediments with V55355 ,2014,23(7) : 1071 — 1079. [ DING Wenrong. Spatial
Historical Documents in the Upper Reaches of the Hanjiang River and Temporal Variability of the Extreme Daily Precipitation in
during the Chinese Northern Song Dynasty (950—1050 A. D. [J], Southwest China[ J]. Resources and Environment in the Yangtze
Mountain Research,2016,34(3) :266 —273. | Basin, 2014,23(7) :1071 -1079. ]

[31] WhHE, ARG, SR eSS P EROK S s 28 )] T

Flood Disasters Events and Associated Climate in Dujiangyan
City during Qing Dynasty

1 . 2 1
HOU Yule , ZHAO Jingbo™* ,HU Yao
(1. Aba Teachers College, Wenchuan, Sichuan 623002, China; 2. Institute of Earth Environment, Chinese Academy of Sciences ,
State Key Laboratory of Loess and Quaternary Geology, Xi'an 710061, China)

Abstract: By examining historical data of Dujiangyan region, this research conducted statistical analysis and
wavelet transform to retrieve the ancient flood information in Qing Dynasty, including the grading, frequency and
periodicity of flooding as well as climate pattern. Results showed that flooding occurrences amounted to 62 for the
whole 268 years of the Qing dynasty, once every 4.3 years, and from early Qing dynasty to the late, flooding
occurred with a fluctuated increase trend and obvious periodic pattern: a period of less flooding during 1644 — 1679
and 1790 — 1839, and at high risk of flooding for 1680 — 1789 and 1840 —1911. Flooding in Dujiangyan region in
Qing dynasty obviously existed a short period of 4a and long-term oscillated period of 23a. Besides, there was an 8a
in the middle and late Qing dynasty. There were 6 incremental precipitation period in the region during Qing
dynasty, occurred in 1744 — 1746, 1863 - 1868, 1873 — 1875, 1878 — 1881, 1897 — 1902 and 1906 - 1908 years,
respectively, concentrated in the middle and late Qing dynasty. El Nino event was also a major factor inducing
flood disasters. It referred to a significant increment of rainfall in the year of catastrophic flood and great flood, with

an estimation of precipitation about 1510 mm or more.

Key Words: Flood disaster; Periodicity; Increased precipitation events; Qing Dynasty; Dujiangyan City



