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Speleothem-Based Rainfall Records: A Comparison of the Arid Region of
Northwest China to the Monsoon Region of the Eastern Part of China
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Abstract: The monsoon region of the eastern part of China and the arid region of western part of China are the sensitive areas of
global change, which are separately controlled by monsoon and westerly circulation. In the past 50 years, due to global war-
ming, the precipitation of the arid region of Northwest China has significantly increased while the precipitation of the monsoon
region of the eastern part of China shows no obvious variation. The future trend of two regional precipitations remains uncertain
under the conditions of continuous global warming. Based on the speleothem growth rate records from Sanbao Cave, Shennong
jias, Hubei, and Kesang Cave, Tekesi County, Xinjiang, we investigate the responses of those records to precipitation and the
precipitation variations as well as distinctions of the two regions on glacial-interglacial scale, providing a case for precipitation
forecasts from climatic models in future warming in China. It is found that the precipitation of the eastern part of China and the
northwestern part of China fluctuate during glaciation-interglaciation, with an abundant precipitation in both two regions during
interglacial period, corresponding to higher temperatures. Nevertheless, the precipitation of Northwest China lags behind that
of the eastern part of China, implying the correlation between precipitation and temperature of the two regions are probably not
completely simultaneous.
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AL A DL T B A I R DX S 0 O A i K B A A A . DA AF
RIKIRIE 2, BRI K B (H K B A8 AL A R, SR ARSI T Y I 7K I 2 8 A 4 A o Ay T 00 R O

EeWA . HEE AR K EHR“97375 H (No.2011CB808800) ; [ % H R Bl 2 3 4 W H (Nos.41371216,41030103,41130207).
EER N B 1964—) . 5 . 8. TEMNF i X 2R L. E-mail: chyhu@cug.edu.cn

51 A I R R L AL 2015, [E 2R SR KUK S PG T X K AR R G A7 SR 0 LEL R RE P E H BORE o R, 40( D
268—274.



ol

W I 45 o T R S 2 IR DX 5 1 T 5 X K B A Y A S0 S0 b 269

DX SRR AR o A A N A 2B 7 R A T T R R A
1117 2 15 N R 4 BR TR (1438 N BE Ty, SE AL & L4
FUIA B 0 Al dp 2 PR R e

o iR A A R 2 RUR P XU B
TLIEAE 5250 ] A AKX 4 3R AR £ 1 i) 197 A7 7 Xk 1
(25 5. Wang et al.(2004) Rl FIREHE | sookE pKOw £ 57
T E TR AR R R A L B8 20 40 S 2
R /K 3 I Sl o 3 5 AR BRI K i AR A fa
— 50 T WA RN KA (2013) 20 M T 1951—2010 4E
Hh ] 652 Al A R 7K A ARk A, BV S b XY
IR IR Ry B R KR X, B & A
S AN KR 43 b DX 34 TG B A A A R A R % B
BRI (2003) 20 HT 1 3% [ 5 205468 1 41 B A8 AL RRAE
EILA 1977 FR IR E T, H AR H X R K D
SEOE R 00 PG b X ) K L KT R R
75 o8 71 AL I S 10 0 D B K o) 4 TR AR 15 5[] 22 S
o7 AR 3 T o 25 50 4F B9 RN AR A5 19 L J2 A Bk
FHELZ 0.6 “CRIZE R I8 AAE A K 4 BR R 221G TR 10 15
BLF o R K 7 RE AR B 1A% SR 2

AT ABE R UL T I A ok WA 7K A Ak Y R B R R B
Z— 2 2R (1990) BEHLL T AR A B 1 o A A A 4k
PRS2 M) T B0 T 2 AR AR50 5 550 e 45 8 T 2 XL X
AR K K T £ B 4 2R [ K BN 5 28 AT (2002) 1 A A%
B B, B 2050 4F o L AR B K S 48 B 3L s
VG b b DX B2 A B B I 5 it XU S (2003) 4 H 4 B3RS
oAz iz T b VG G B KA 3G 0 i Sk B 21 2
IS A 1) 2 0 4% 7% s Huang ez al. (2013) ) H BF 58
T B S YN K AR AR Y A3 TR) 25 5, ke B XU
HPIE R XA 2 U i 1 A DX LA K 2 A
J 7 Ak # #%. Solomon et al. (2007) #8 HY, R & 100
AT b S A A A b 88 7K 188 T I A R K ik L (H
S H B BT AR S A IR S 0 B4 R AT A AR
P AF LA 2 M T 25 T L RIE.

T ] ok 2 AR K A R 2 AR Al R B IE AR AR Y —
ASBAFSEH]. An et al.(2000) 48 H 4 37t DL K
F BRI AR B 2 KB 2 P L 2 XU R XA
R AT T BP0 2 XL i e, DA T G A T B 2 XL B A
S 2 A R, AR AR TR L 2 S 2R XL AR R
TR IX K& H %2 T . Hong et al.(2005) XF It T B
J3 2 RN ZR 0 2 XL X I 2 i 5t » & B 0 C 8 iy
TR AR AFEAE A K 6 £R . Chen ez al. (2008) F| ] 11
A HLAG R AR S, B T TR X
S AR AR R B R W 2 XL IX A A A B A
X U 5T HRAE A 11X 38 A K 0T 4 BR AR % Y 22 S i)

I AH A2 ARG 2 B BR ] B0 Y DX R 7K X L 32 B4R
HRAE At LA BT B Rl SR D

7 A 5 FA R ARG L o3 PR i I ) A
S A o o B U 20 i A o A ) AR AL RE O 4R
e, o EIRF 2 SR 58 2 0 2B XU B I g T 4 R
foe 27 B9 BIF 5T, A2 48 1 KRR B R e BE R 0 SR IE R
(Wang et al.,2001;Yuan et al.,2004; Wang et al.,
2008; Zhang et al., 2008; % YI. 3 %, 2011; Cheng
et al.,2012;FMEVEAF, 2012). 3% 4640 55 A5 3 [ 1Y
ARE VL, Ry T A KR I A DX I 0 R G 2% S
BT AT RE. Cai et al.(2010) H A8 T R W VK 11 DL
rh I 2R A 5 Y AT AL 2R D SR TA O AR T 2R KU K
Ak I AR 4T s Cheng er al.(2012) 75 3 58 Bl 52 W 2
P HH 3K 500 ka B A7 FR AR AL R0 % R B Y #
i 52 B2 2% JRL 91788 Ak DK B S i s 4[] 45 3R O 17
878 MY 25 RS H AR P AR A A2 A 48Rl 3 R
3 22 PG R - B 5 T, HG XG> i R K R B 4 R
TFEIEARETE (Hu et al.,2008; Maher,2008; Clem-
ens et al.,2010;Dayem et al.,2010;Pausata et al.,
20115 Liu et al.,2014) A5 155 H A8 b3 ) B AiE .

AHIEFE R TN & R0 2 AT 7T GH AL i e B2
AR R IR R RN A1 AR B (Wang et al. .
2008;Dong et al.,2010; Cheng et al.,2012), 3k B
T 500 ka LRI A FAERKAR B IFBIE T A FAK
AR EE VS TR L FE X gL+ 7
DX 1 T 0 72 b B XoF 4 B2 Ak 1 e i

L BRI

=5 (31°40'N,110°26"E, 4% 1 900 m) FIF}
W (42°52'NL,81°45 EL i 4k 2 000 m) 43 B4 T+
] R 38 A i A A e 2R ) SR PR DR ] P S A B
AR S B (I DA MR 2R A SR R X T RL
S B AR 5B b R R R AR, EE AR K
5 W, AR S 8 ~9 °CLAEBE K 1 900 ~
2 000 mm, H i 5 2 FEK AR BRI 1) 80 % LU
s R AR v B IR E P ) TR X, B
VO XE A AF PRy 4 ~5 CLARRE K B i 2y
500 mm, H 7 400 mm K F B ZE MR K. = 500 AR
S T A 11 o, B A7 R A AE SRR AR A S0 By v [
A3 2 AL DX A P b 5 XA AR R

Il 10 4F g 5t S R 2% 1 VR K I 380 R 22
32 38 2 I A U 0 B L AT BN ) A = 5 T R 5
T8 FFJ& 7 A1 5 S E 5 AR T K ik 500 ka Yl



270 HoBR A} A —— i [ B A R 4R %540 %

40°N ..

30°F.

i i
80°E 90° 100° 110° 120° 130°

-0.8 -0.6 -0.4 -0.2 0.0 02 04 0.6 0.8
B =5 FORE SR Yt 3 A7
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Fig.2 Growth rate variations of Sanbao Cave and Kesang Cave
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