35

2018 3 ARID ZONE

Vol.35 No.2

RESEARCH Mar. 2018

doi: 10. 13866 /j. azr. 2018. 02.22

GCM

GISS-E( MERRA) GISS-E( NCEP) .isoGSM( NCEP) .LMDZ( free) .LMDZ( ECMWF)

e

730070;
730070)

MIROC( free) 6

GCM 3"0 3"0 . 6
8180 8180
30  GCM .
GCM “ " . MIRCO( free)
(a=-0.01) . MIROC( free)
. 3"0 / . 1990—2001
1990—2001 30 .
8"°0
: GCMs; ) ; ; ;
e GNIP
W . 1 3
(10) 50 a
@ 16. 8% an
1
(5) (12)
3 2
(6) 5°0 .
v, ( general circulation model
3 ® GCM)
20 . GCM
20 9) (13)
GNIP( Global Net— )
work of Isotopes in Precipitation) i
@ 12017 -06 - 11; 12017 -07 =22
: (41161012) ; (2013CBA01801) ;
( SKLCS - OP 2017 - 04) ; ( Sqj2016001) ;
( NWNU - LKON - 15 - 8)
(1993 -) . E-mail: geoyangsen@ 126. com
. E-mail: mjzhang2004@ 163. com
425 -435 hitp: //azr. xjegi. com



426

35

GCM
GCM o
(19)
80
1
2/3 (20) .

7 934
16.33% ",

(18)

GCM :

Meteolnfo

1 700 km

(22)

(23-24)

7 179. 11 km?

GNIP

1 GCM

Fig. 1

1

Locations of the meteorological stations and ice cores

in the Tianshan Mountains China

1 17 a 14 a
20
o GCM
( Do
2
2.1
2005 8
(94°19°E 43°03°N)
4518 m 2 Core 2 Core 2
16.83 m
1953—2004 80 R
SWING2 ( Stable Water Isotope Inter—
comparison Group Phase2) GCM (
1) GISS-E
( MERRA)  GISS-E( NCEP) 28
isoGSM( NCEP)
29).
MIROC( free) 30)

LMDZ ( free)

Tab.1 Basic information of GCMs

LMDZ ( ECMWF)

GCM

( x )

GISS£( MERRA)
GISS-E( NCEP)
isoGSM( NCEP)

MIROC( free)
LMDZ( free)
LMDZ( ECMWF)

2.5° x2.022 4°
2.5° x2°
1.875° x 1.904°
3.75° x2.5352°
3.75° x2.5352°
2.8125° x2.790 5°

1979—2007
1979—2007
1979—2007
1979—2007
1979—2007
1979—2007

MERRA
NCEP
NCEP

AMIP

ECMWF

AMIP

[SORNTORN IO S T T
S & ® ©




2 : GCM 427
(31) . ) 5 [
Meteolnfo Hys— W,(s) = [;lxll,wo (n"=n) — (2)
plit : Trajectory( ) WX (s) :, ;
° o yn ;S
( http: / /ready. arl. noaa. gov/archives. php)
0.5° x0.5° NCEP/NCAR (36)
(1959 — present) o
2.2
GCM 80 .
Morlet 67
"0
o 3
80
(33) 3.1 GCM 5"0
(34 2 5"0
Meteolnfo (7 8 ) 370
(1 2 ) o
Morleot Gauss GCM LMDZ( free)  LMDZ
( ECMWF) 8
(34) ° 7 | 6
1 - isoGSM( NCEP) 7
ppu) =m te"te 2 (1) 3%  GISS-E( MERRA) 1
p(u) ;0 ~29. 1%o-
6,1 My ; X 3 GISS-E ( MERRA) . GISS-E ( NCEP) .
(n"=12 - N) (357 isoGSM( NCEP) .MIROC( free) .LMDZ( ECMWF)
2 GCMs 3"0

Fig.2 Monthly variation of 8'*0 from GCMs in the Tianshan Mountains



428 35

3 GCMs 80
Fig.3 Correlation between temperature and monthly average value of "0 in precipitation in the Tianshan Mountains

derived from GCMs

LMDZ( free)

5"%0 o 0.9
GISS-E( NCEP)  MIROC( free) . 4e LMDZ( ECMWF) 4f
0.9 ; LMDZ( free)
GISS-E( MERRA) . 4a GISSE( MERRA) .
0.6 ~0.9 4b GISS-E( NCEP) 4¢ isoGSM( NCEP)
: isoGSM( NCEP) 5"0
. 0.6 ~0.9 .
0.6 GCM “ ”

0.9; LMDZ( free)

0.9; LMDZ( ECMWF) 3.3 %0
50 a
5"%0 . GCM 38
5"0 2
“ ”» (18) (39)
3 2 GCM 8180 (40 —42) s
6 3"%0
8180 ( 3) (43)
4) 3"%0
8180 8180
0.6~0.9 o 4d MIROC( free) Morlet

4e LMDZ( ECMWF) 5la 5" 0



2 : GCM 429

4 GCMs "0
Fig.4 Correlation between temperature and annual average value of 80 in precipitation in the Tianshan Mountains and the

peripheral areas derived from GCMs
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in the Tianshan Mountains
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Fig.7 The correlation between value of 80 in ice core from Miaoergou and the 80 value in precipitation in the Tianshan

Mountains derived from 6 GCMs
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Affecting Mechanism of Moisture Sources of Isotopes in Precipitation in the
Tianshan Mountains Based on GCMs and Ice Core

YANG Sen'  ZHANG Ming4un'  WANG Sheng-jie' *
(1. College of Geography and Environment Science Northwest Normal University Lanzhou 730070 Gansu China;
2. State Key Laboratory of Cryospheric Sciences Northwest Institute of Eco-Environment and Resources Chinese Academy Sciences

Lanzhou 730000 Gansu China)

Abstract:  The interannual variations of 8'°O from the GCMs and ice core were studied according to the six simu—
lations of several isotope-equipped general circulation models ( GCMs) ( including the GISS-E( MERRA) GISS-£
( NCEP) isoGSM( NCEP) LMDZ( free) LMDZ( ECMWF) and MIROC( free) ) and the data of 3O from the Mi-
aoergou ice core. By correlation analysis the six simulations of isotope-enabled GCMs and the 'O data from ice
core were analyzed. Six simulations of isotope-enabled GCMs data and the ice core data were involved and the
monthly series of stable oxygen isotopes in precipitation for each grid were applied to calculate the linear trends. By
observing the change trend of 8'*0 data from ice core and simulated data the most suitable isotope-enabled general
circulation model ( GCM) was selected to analyze the data of 8O in precipitation in the Tianshan Mountains and
the sources of water vapor in the most suitable model were further analyzed. The results showed that there was a
“temperature effect” in the results simulated with GCMs on an interannual timescale. Generally the correlation be-
tween oxygen isotope composition and surface air temperature on interannual timescale was lower than on seasonal
timescale. The trend of MIROC( free) model was similar to that of the Miaoergou ice core (a = —0.01) . MIROC
(free) model was the most suitable model used to simulate the values of 8O in precipitation in the Tianshan
Mountains and the result from the MIROC( free) model was similar to the measured one. The direction and propor—
tion of water vapor sources determined the poverty or enrichment degree of §'*0 in precipitation. Based on the con—
tinuous wavelet transform methods the strongest energy occurred during the period from 1990 to 2001. Even though
the values of 80 in precipitation during the period from 1990 to 2001 presented many positive fluctuations a sig—
nificant decrease trend was characterized in general. After observing the vapor source trajectories the increased wa—
ter vapor from the Arctic Ocean resulted in a significant decrease trend of 8O in precipitation and the increased
water vapor from the mid-atitude Atlantic caused many increasingly fluctuations of §'0.

Key words: GCMs; ice core; water vapor source; stable water isotopes; Miaoergou; Tianshan Mountains



