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Fig. 1 Map of administrative division at Han River Basin during Qing dynasty
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DU X RS, BARES, 2Wdta N ERDIHIX , HAENSEAY), 4—
9 H M8 600~1000 mm, 25 &AE[EKER 75%, B2k, BKEFFEIRZELE
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3.1 FRKIR

T IT R E BRI AW R LR TR S PR, N A A & a4
B BB RS RIAH DTG B A O . AR FH G sh S5 B, A R H
BEICAE (ATC17364E) BES =4 (AJC19114F), 230E] Fa % T iE 0 H 18 MT4 K&
U (A7) FEXAI27340 (ML 7)o HddB o IX BRI O, JT) B9IC R
SN, A BAEsE, HERICRZ /A 510 R A TERS R B A P M IX i 5219, miSCr
S PABH b IX AR AR AL F 51 B R R T 5 2~ OB IR Y, AR SO EE 2 1 81 AR A
Ma, PR THRAEE, st B AR, XTEeRE T THE AR TR,

WS 5 R e R 2 . 0 MBS 4 1E 5% 18186 4%. I REA% L SR T dg
FME B BA AR, Ui P iE % B3t X RIS [ R, Rl Sl f s ik . 9740
g, HART R SRBDUTIRIE3 A T ON) SMEEAT IR, Z e s
SARHERRTEZRAL (45, 295, A0y, HED . HIXISH (W, &0, 1 ). i) |
TCSRZEA CHIMEor~T80 . BARSTE, BRCIRBUAS IR | ROIRHE ) 41855, Q)i
B ETRAICSE: MEKIEFS—EE, “NA—H, RKE. %M. Bk, KE. B
SR BR. @M LR WM XB . mRH L B R AL WL EE L kil
G . B, AW =N (g mg N2 R HABIR ON) AHSE HIICsE) 7, BT
AN PR B DU IR B2 (N, PR e B T B 4 s md FERFIE S8, R
Ay, AIARCSET A, ERHEAEGy . . Ay B A0 8 (D) ML BT
WCSRNAS . RIRIC R 5 0, XWMANSER: 173747, “BHE" “6 7. “28 H”
(ULALHE EFE AR . “TIREA” . “BEFR" . “HM” (a5 (BRI (MDD LR AT
OMp AR R ) —Ia 200, HAY6 &R XM, “FafH” ., “HET. YR
BN R )L 3~ CSHBI—H, e MM BN mERH . E . R
AL, EE-- , PR = F N “173741024 (5 R IR 35 20 B0iE 2 b
FIIC s S, PSR R B R T e & L — s b B E B, RIS 5 i (EAE
WAELHGEN ARG AZ ) 7 e R BEAE AT D LA 5 o~ SRR R L M XA ¢
P RHE, AR IEWT T RSREGSIE (M) iB =5 H BRSO Se R B PEit
Ik, HARBOLTI IR 1735—1911 4F10 5% 31752 4%, AE29179 %%,

BRI HER I, Q15 T4y (TR AR ARGy, BT HER) . =1 (e
THEEERNET, W “EASE CARMEE” ). Af GesRNAEPRE THML
A Ay, (BRELEARG B KHS GEdmaPRe T A i2em, 1
DL B ERRIE SR, S T74.25%, 21335

X A% b, a4 DUAPZE AL, Rie S GOSN A TR T 350 B e i s,
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Wade s TEEL AR () ) HiAiESE GERNAEW BT ) IS5 R
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44.12%, FHLT79 5%,
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HEREER, SR E 2R RN T A K E 25 SR ERRGUATTEH], frahs
WEANLIDU R AS, i a5 5 R AR AR . BRI (FRERIERE K L, %
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Kl fmis F0 kAR . WA . RO CEWES” CDUKSRRR” A, %
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FHEIIERVEFN, WERE 7, EAMRARMES . TN, HF (HD) B
L PN R 43 b DX sl LT At DX BT 2~3 A H B R AR I Dl sl 22 o ok e, P di i
MR o K —SEER, I AR A TR Rp S A TR B A | 52 ) B A 7 ol g0 S Y T 2
RAURE SR W WL AR R . KB AI CEERCRE TR . BDRTE, 1853 4F
27, WHtE Z 20 e kg st Bna ™, PR o . vy, AT fR
ResEifE6 A . 7 AP H BT 2~3 0k “RIUNTE" IS “VIOK 6K, STHETA
CRE 16K, EBRHGEZ" “ROKASL, IRHE . AdE28iL”. dmiics, Kby
e, FUEIZARWI AL 5 R 2 2 S e 7

4

4.1 WIRBMNERFERFT

FEFXI M F TR RO, RS LR gm0, EFEEE T LR BBUR T . 2%
GRE . RN R BN . SEBHI . FERHT . LREAE T () 1735—1911 4FZ AR U ZE (1)
BUERTY), H BELE ON) SUERD N 1248, w2184 B EHER/D
1A, Z2 R 1440 ESMERD 647, I 174 LAFHERD HIF, mEHh
154F, ZHEAAECH 184F, M 10.17%, BB ARG X 845 A/,

FE (R £ ON) TRBREERF, REWRDY, RERNTHE, Mk
3.95%, BEPGE 3 OMN) Jopidr, Hp4ReradRyl, mE a4y, HH2.26%, HE
KA, DTN 20w R BHI AT B 2 R e 5 4F, 2 46 4F, (b
25.99%, TMALE 3 A B ZERMYIT, &E2H254F, R 14.12%,

B (F£2) BREHGIN, Ha&F ON) WEEFERRE, K2 NERINT 44,

K1 1735—1IMNEFEUNIHIRTA (M) BiFZELKLF

Tab. 1 Percentage of drought/flood grade for 7 prefectures in Han River Basin in spring from 1735 to 1911 %
SR PR DL [EEL! T BHRT B BH R FELHIT 2R
KEZE 0 0 0 0 0 0 0
B 1.13 1.13 0.56 3.95 1.69 1.69 1.13
i 52 19.21 20.90 17.51 25.99 3.95 5.08 3.95
EH 2 70.06 69.49 74.01 59.32 72.88 67.23 71.75
T 2 2.82 1.69 1.13 3.39 10.73 14.12 12.99
Wi 0 0 0 0.56 0.56 226 0.56
KBi 0 0 0 0 0 0 0
£2 173B5—1INEESZTREBIA (M) BRHERLEH
Tab. 2 Percentage of drought/flood grade for 7 prefectures in Han River Basin in summer from 1735 to 1911 %
SRR DU ML R T BHJRT R BH AT FEPHIR 2Rt
KB 0.56 0.56 1.13 0 1.69 2.26 1.69
B 2.26 3.39 2.26 4.52 4.52 452 5.08
iy 57 14.12 15.25 13.56 12.43 8.47 11.30 6.78
EH 2 57.63 57.63 62.71 43.50 45.20 37.29 24.86
fiB7 7 12.43 9.60 9.60 20.90 25.42 27.68 31.07
s 3.39 4.52 3.95 10.73 6.21 9.60 18.08

KEiZ% 1.69 1.69 0 1.69 0.56 0.56 5.65




3 T 4. 17351911 AED LI B P S U7 5 A4 B A S5 HRAE B 727

BREGMN SN, HREINEIAEEREAE, R NERIFM104 ., EREFAESR () W
WES, PEIN (M) BERAD, EREHAEUERINRZ, N324, Hk r
B 194E, KMIFEZTE, UTIRF. X205, BN AR BHR A AL 3 A B £ 090 SA4E
E2EEME/NTEHES, (BWdCE 3R A B 202 540, Hp i & TR
B3N O, DR 174, e RN 554, Ri/MEr 3.24 4%,
BE (E3) KM ) BHERSMESREFERY, HPpEDBRKRE, B
Gh, HRBINA KR, MENMLLIFNSE, HEH2.82%, FAEFPHAE LLFIA
w, H2EEAR BIALE 3R 3 ON) AR EZ AP, RO
14, Z AEIFI314E, BERDEN2.82M%, MimEHAESIT () 23Rk,

R3 1735—19N ERMEUTHIRTAF (M) BiFZELKLEF

Tab. 3 Percentage of drought/flood grade for 7 prefectures in Han River Basin in autumn from 1735 to 1911 %
AR B PLL T R 38 B A LB L[ A
KA 0 0.56 0 0.56 0.56 0.56 0

2 1.13 0 1.13 1.69 1.13 3.39 226

P -2 6.21 7.34 9.04 10.17 13.56 17.51 16.95
IEH 62.71 64.97 66.10 59.89 57.63 48.59 4237
s 17.51 17.51 16.95 14.69 12.43 14.69 17.51
DR 5.65 3.39 2.26 3.95 3.39 4.52 9.60
KbiF 1.69 2.82 0 2.26 1.69 1.69 2.26

AR (R4) [RSENA VERPAE, TTREF . (CEBNA VAR, 205 ON)
BAEWIFAZ, 2NN 8AE, KUUTHEZ, BRIGE 3N (N) FIEgBHT B & L
A INAEEZ WP, Z2RHE, £FREFERmE~s,

R4 17351911 ELXFFNIFRBIF (M) BFHERLHF

Tab. 4 Percentage of drought/flood grade for 7 prefectures in Han River Basin in winter from 1735 to 1911 %
U LN ML R i PH S8 B JELH LRl
REF 0 0.56 0 0 0 0 0
HE 1.69 1.13 1.13 4.52 1.13 2.26 2.26
f 52 23.73 23.73 24.86 22.60 14.12 15.82 14.12
NCEs 66.10 66.67 65.54 65.54 74.58 69.49 72.32
P57 5 0.56 0 0.56 2.26 1.69 3.39 2.82
i 0 0 0 0 0 L13 0
RpiZ 0 0 0 0 0 0 0

42 LRI M EEHELRF R ERRYFE

R itt— 2 AT DL A T R B A e, FHE LR, EHITHE T 1730s—
1900s 565 (M) & ZEWT IR BRI 5508, WE 2R,

R ZERR R PR RN BE BHRF I sha KA, HaRIie O B shdh (ILERS).

(1) m R IRIRR R, ERERKRIE A 1750s 9 4.25, H/ME N 1870s 1 3.33, FEFH
Iy R IE(HIK 24.83%, Hirf 1730s—1750s, 1790s. 1830s. 1860s Fe# I B Y wBikid (4
fREESEZ KT 5.00%), 1770s. 1810s, 1850s, 1870s. 1890s—1900s H %5 W ik i) e S0k
L CARACHE -2/ F-5.00%) .
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Fig. 2 Percentage of seasonal drought/flood grade anomaly for 7 prefectures in Han River Basin from 1730s to 1900s

£S5 1730s—1900s EFGTiREB 7T (M) ABREMHARRSER

Tab. 5 Decades with obvious drought or flood variation for 7 prefectures in Han River Basin in spring from 1730s to 1900s

A I S A B ATA G AH 8 fg A1

P 1730s. 1750s. 1760s 1800s. 1870s

M 1760s. 1820s 1800s. 1870s

M 1800s. 1870s

A 1730s—1750s. 1790s. 1830s. 1860s 1770s, 1810s, 1850s. 1870s, 1890s. 1900s
A BHIE 1750s. 1880s 1800s

FEBAJRT 1840s. 1880s

ZRliRT 1750s. 1880s 1800s

(2) PR/ N FERN, AFAHEE 53350 13.28%, {1 1840s F11880s H B T HL 5 HH
BRSPS R I 2= RIAR K

(3) FEEANRIORAE, 1750s. 1840s iy ; 1770s. 1800s. 1850s. 1870s .

E%&@%ﬁ(ﬂimo
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R6 1730s—1900s EZTLTiHE 7R (M) FABREMHEBRZER

Tab. 6 Decades with obvious drought or flood variation for 7 prefectures in Han River Basin in summer from 1730s to 1900s

JE ) W] S0 5 A A I AR

DU 1730s. 1820s—1840s, 1880s. 1900s 1750s. 1800s., 1810s. 1850s—1870s

DL 1730s. 1740s. 1830s. 1880s. 1900s 1750s. 1800s., 1810s. 1850s—1870s

(SR 1730s, 1740s. 1880s. 1900s 1750s. 1780s. 1800s. 1810s. 1870s

A B 1730s. 1740s. 1820s. 1880s. 1890s 1770s. 1790s—1810s. 1800s, 1810s. 1850s. 1870s
W8 FH AT 1730s. 1790s. 1820s. 1840s. 1880s. 1900s  1770s. 1780s. 1850s. 1870s

FELHIT 1740s, 1860s. 1880s. 1900s 1750s. 1780s, 1800s, 1810s. 1850s. 1870s
il 1740s., 1840s., 1860s., 1880s 1750s—1770s. 1790s—1810s. 1850s

(1) mPHRIRIE RS, AR Al 1880s 19 5.00, AFALHR/IME H 1870s 19 3.12, FE
AR K 50.75%, Hidr1730s. 1740s. 1820s. 1880s. 1890s 47 [t 45 B 5 Ao i 137 155
B, 1770s. 1790s—1810s. 1850s. 1870s 47 45 HH i ) M SR

(2) HRWEme /N R BB AT, AFACHE A 5 22 21.23%, Hor 1730s. 1790s.
1820s. 1840s. 1880s. 1900s 7 LA HH i 5 1f 0, 1780s. 1850s. 1870s 4 L4 H ik
F O SR, I 7 5 e BHURE LA

(3) FLEEAIIT R BIRFE , 1730s. 1740s. 1820s—1840s. 1880s—1900s i ¥ ,
1750s. 1780s. 1800s. 1810s. 1850s. 1870s 5.

MERRFZESA S, Hhm bR, B 3 S, BE 3 ON) Esh Ak
(WF=7).

RT 1730s—1900s RELTiH 7HF (M) FARBEFBBREEER

Tab. 7 Decades with obvious drought or flood variation for 7 prefectures in Han River Basin in autumn from 1730s to 1900s

JiECHD 5 B 3 4 X 2 Bt A

DU 1810s. 1830s. 1860s 1730s. 1760s—1780s. 1900s
P 1810s. 1830s. 1880s 1730s. 1760s—1780s. 1870s

M 1740s. 1800s, 1830s. 1880s. 1890s 1730s. 1840s
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Tab. 8 Decades with obvious drought or flood variation for 7 prefectures in Han River Basin in winter from 1730s to 1900s
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Tab. 9 Correlation between series of seasonal drought/flood grades and yearly drought/flood grades
in Han River Basin during 1735-1911
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Reconstruction and characteristics analysis of series of seasonal
drought/flood grades over Hanjiang River Basin during 1735-1911
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Abstract: Variation features for seasonal drought/flood over the Hanjiang River Basin have
important climatic meaning because of its special geographical location. The study basin is
located in the south-north transitional zone of geography and climate in China, as well as the
starting point of the Middle Route of South-to- North Water Transfer Project in operation. In
this paper, data sources were historical documents including records from a unique historical
archive named Yu- Xue- Fen- Cun and collections from local gazettes and other historical
information. A total of 31752 records according to different time resolutions, districts, record
classes from 1736 to 1911 were collected from Yu- Xue- Fen- Cun archive with about 179
records yearly, and 2542 records from 1735 to 1911 were collected from other historical
documents with about 14 records yearly. Based on the features of historical documents over the
Hanjiang River Basin, methods with 3 standards of spatial distributions, severity and duration
were put forward as the way for reconstructing seasonal drought/flood grades over the
Hanjiang River Basin. And then drought/flood grades for 7 prefectures in the basin in spring,
summer, autumn and winter were reconstructed for characteristic analysis in the study area
during 1735-1911AD. The results showed that: 1) Compared with other prefectures in the
Hanjiang River Basin, there were more drought events in Shaanxi province and Nanyang
prefecture in spring, summer and winter, while there were more drought events in autumn and
more flood events in spring and summer in Hubei province. 2) More obvious fluctuations
existed in the drought/flood grades in summer and autumn, while less existed in spring and
winter. 3) For the whole basin, more flood events occurred during the 1820s-1840s, and more
drought events happened in the 1850s and 1870s. 4) More successive drought seasons with
greater severity were observed in the study basin in the 19th century; and most successive flood
events with serious severity occurred in summer and autumn. This study has certain value for
quantitative climate research in the Hanjiang River Basin, and also can provide data support for
future precipitation variation research in the study area.

Keywords: Hanjiang River Basin; drought/flood variation; seasonal; historical document re-
cords



