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The reconstruction of dry and wet variation in monsoon boundary zone of northwest
China by records of historical documents over the past millennium
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Abstract: This paper reconstructs humidity index series of CNWMBZ (northwest China monsoon
boundary zone) from 1000 to 1949 AD. by Chinese historical documents, to analyze the dry/wet
variation of the study area. The reconstruction result shows a turning point at around 1550 AD. Before
1550 AD, the climate of CNWMBZ is generally dry, while the climate shifts to wet after 1550 AD.
There are also inter-centennial fluctuations of dry and wet phases during the last millennium. The
wavelet analysis on the humidity index of CNWMBZ exhibits periodicity at 60~70-year and 110-year.
Comparisons with the dry/wet variation of the non-monsoon region reconstructed by tree ring and
with the summer monsoon intensity rebuilt by cave records demonstrate that, the dry/wet variation
of CNWMBZ is closely related with the monsoon system. During the warm period, the monsoon
region boundary moves forward, the study area (i.e. the CNWMBZ) exhibits dry tendency; during
the comparatively cold period, the summer monsoon is relatively strong, the monsoon boundary
is generally stable, the study area is comparatively wet; during the very cold period, the summer
monsoon is very weak, the monsoon boundary retreats, the study area and the non-monsoon region
both show dry tendency.
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Fig.1 The map of the study area and the data collection sites
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Fig.2 Humidity index of northwest China monsoon boundary zone from 1000 to 1949 AD, which represents the dry/wet variation
of the study area
(The thin black line is the annual humidity index; the bold black line is the 11-year running mean of this series.)
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Table 1 The dry/wet variation of northwest China monsoon boundary zone in the last millennium
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Fig.4 The wavelet analysis of the 11-year-running mean of the humidity index of
northwest China monsoon boundary zone from 1000 to 1949 AD
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Fig.5 (a) The 30-year-running mean of dry/wet index of eastern China reconstruct by historical documents, which represents the
variation of precipitation in monsoon region. (b) The humidity index of northwest China monsoon boundary zone,
the bold black line is the 30-year-running mean of the series.

RIS o

AEANRIFSE L0, PEALHIX KRS, 5
FRIRIG KR ER (Geetal, 2011) . HikPrpds
NHITT G004 50 R 2 7 9 AR A B2 20 X 55 748
1t ( Zhang et al, 2008 ) JF17IbE, K¥MH 14
KT IR Z )G, T EPE ARG X TR A
SR B NASRIGA BTN R . B 6 HIKE
NI 3 AN BE, AD 1350—1400 4F- 22 47 14 5 28 K
9, WFSE X IRIE, 1 AD 1470—1520 645 1 H 2
W55, TR PEIEZE X 2% X 1000 453 fie 1 A s
. 7€ AD 1600—1800 41 & 2= XM (U BHHH , )2
VAL g b g — B, X 200 a thIR I B
BZERGREE R SRIEL, R, RS SR
20 R BE AR AD 1000—1150 FiJ5, 22X
SRR [ P 2 X 2 X AR A S A DG 5%
Fo MAE 20 g R R, =3 [ AE 2 S A
KRR,

J it — DB OP JE R, R E
JEZE KUK A S8R AR A AR R K81 (RRE g 46
2006 ) AHELHEE, BB A B HIRAR LA R K 22
SEEMKE, 15 AD 1050—1150 247 o BE i, Jk

Ze KX R BN K w22, i o P b2 X 2% X
AR BT S, 78 AD 1650—1900 247 L
VR BB, A5 1 A 2 XU ) 3 B kg R 7K Al
o ANIE 7 KRR BT B T LA, P
POALZ KL 2k X e T R A, FEAERE AR
(A Z XUX s TR R R B S A a3

XAHEE R, 7E AD 1000—1150 [ i it 20 i
B0 LU AR A, R XU, A n] REZR KGN & 1n]
AAEE , SRR A Hh R PG I 2 R 25 X L 1) i1
11 AD 1650—1900 4F: [ Ab 76/ INAHART I, 22 )X o,
H [ PO b 22 R % DX P A R, S8 TR R 2 1l AR R
T, BRI ARENEDE . 1] AD 1450—1500
Ze RS, Sk A S 2R R (R P b 2R K
G IXAB A TAE i TR ], XA 2
E /MK — D84S (Geetal, 2003) , Zhou et
al (2011) [AFFERERIT, X —A IR BHTE S5,
T IRAS, ZERUm5S o X Ui BH Hh [ PR b FR K 2 X
HRENERGNCR, Nt RERRIBE, XUk,
ZENG A, X T R IR A, 2= KU
TGN IAFEE , XIS . IREERRIE, FERURRS,
FRNFRSE, IR



5 6 1] Pkeik, . R TAEPACERGL G X TIRA e ry s i 397
4772
—4-76 _
@
-
>
- _8 3
s
i E
4-84 °
24 (b) - -88
1.6
® 1.2
;E['
E% 0.8~
0.4
0 T T 1
1000 1200 1400 1600 1800 2000
F:
6 (a) AIKPAHERMI TR 00 M RFH1, fREERIRE . HBEH 30 a WP,

(b) HEPEILF KDL R E . IR 30 a W34,
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