55 42 % 55 3 1 oo %+ Vol. 42, No. 3
2020 4£ 10 A JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Oct. , 2020

DOI: 10. 7522/j. issn. 1000-0240. 2019. 0075

SHI Yudong, WANG Shengjie, ZHANG Mingjun, et al. Applicability on the OIPC and RCWIP stable hydrogen and oxygen isotope data in precip-
itation across the Tianshan Mountains, Xinjiang[J]. Journal of Glaciology and Geocryology, 2020, 42(3):974-985. [ 1 £/, XA, sKHE,
4. OIPC I RCWIP Bz S VR ) (3 3 B £ B st L b DX A3 FEPE LD ). oK1 R, 2020, 42(3):974-985. ]

OIPC #1 RCWIP /K S RIaE B L = HE
FEFE X LM X H)E A

BEER, IEA, KNUE, FIH, X #

(VAL 2 B PR R 222 B, HR 224 730070)

o OE: B PR ERRGE R EE A A5 18] 4 A 2 R 3R K SCF RNRL R AR S A 5T (3Rl Yook}, 47k
150 25 (8] 43 FE 3R S SRR A R 28 0 A B3 7= S A T ok Rk 22 (i A, R PRI 8 R L DX 5 /K T
R B , TSR FH I BRI K R R A3 AR B (OTPC AT RCWIP) (1935 It o 25532 AR
B RBEERFE , P T E 2RAE (4 — 10 B R RIZCR I AL TAR4E(1MH - IRE3 A ) TEEAAKX
o, ENE SR A TRV AR X AR AR AT, T e 7 A b 2 (I BE ) i 1 4R DX ASE DL R A T
Bz, B RGRE MR R IR RS | P ELON IR 2 SR AR I LU, FEARE SR XY
RCWIP B3 7= i ) B 7K ) 037 22 (B OB SR L OTPC fUBUREF. S5 A B8 R S5 Z 4R K E AR E R
FEAR, BRI R PRS0 22 500 R s B SR M, A8l = A 0T W) Ay 185 250 38 7 A5 40000
5 EE AR E .

KR Bk AAREFNE; Rill; 6°0; AR

FESDES: P26 XEERERG: A XEHS: 1000-0240(2020)03-0974-12

AR A TR R R 2

XA 2 B BFE TR SRR UL, BRASHERA Sz e 4>
BRal X R K R R E R 3R 22 4 - 34 KT 1 8
P e T B, B EE RN, W2
BRYEHDRE , BHETAT LA AR AR & 25 8] 53 9
K SRR E AL R EE 7 32 58 E A
2% (the University of Utah ) f)) Gabriel. J. Bowen #{
52 AT BRI % 1 7E 2 [ 7K [7] 437 2% 3155 4% (the Online
Isotopes in Precipitation Calculator, fij F% OIPC; 4
At AR 4l SCHRAE 5 B 46 5 Bkl BW AR ) > DL R

0 355

FEACR KGR R P A E 0 — 2, 27K
ik FAH AR () e 225 5%, X R K A 1) A AR R R R oz
AT WA ST, AT LR A 4 BRI X 3k ) Ak 7ROk
TR AR HET- B, mT LA RGES A b o 244 P [ A6
A5 B0 B4R K45 . A Bowen 45 4 1
isoscapes ( [F] 13 25 50UL I 1% ) 3¢ — M8 H T4k [A) o7
Rz Mo mtEols, Bk a a8 e R ZAERN
(7] s [ R BE IS 19 255 (1] 4 A [ R e ofe el A7 B F AL, 9

LK SCRBRAZ W IR GRS T LA i i)
P AETE 2207 T o K [ 2R 2 A AL o Aok ik
KGN, AR 7 s NI B T S 2 B0 A (1, 5 2
B85 23 M) RS S Bl I 72 ) 2 AR, T
B [F) L 3R R, WK R332 18] 73 A

fm HEA: 2019-04-01; &iTHHA: 2019-10-25

b Ji ¥~ BEHL#4 (International Atomic Energy Agen-
cy, fRIFR TAEA) A % 1 Xl 3R 27K ) o7 2% o 0 62 74
(the Regionalized Cluster-based Water Isotope Pre-
diction, fAJFK RCWIP) ™', I A& MR 7 L) 42 Bk e
7K [R5 2% M 2% (Global Network of Isotopes in Precip-

BELIB: ERARB2EILE I H (41701028; 41971034) ; H i & &2 RIS H (2018C-02) % B
EERN: AEAR1995 ), B, LW, DA, 2018 ARFE PYARIMTE K 2% A7, B R VUGB A e A i 9 A, AT

K SIS FEBFSE . E-mail : syd_1995@126.com

BEMESE: TXA, MR, NFHIERX ARG . E-mail: geowang@126.com.



34 A1 K 7R 4 - OIPC Fl RCWIP [ /K U SRR E [l (37 28 I 70 S5 K 11 1 DX i P 975

itation, 1A FK GNIP) oA 3= ZEACHE IR, 4 DL /b & HAth
SCHRANTF R A2 05 , S5 TR Bh AR B E T2 H 4
Bk ety b 3 T 0 e 7K (] 7 22 (] A 14

UL 4F K OIPC I RCWIP £iHis = i 75 [ N Az
FayTz, AE— SN RO Y R R BFAE A, 4
JE S GERHA e 2 7 55 B R BT I TR A X e, T
2 18 FH HG v ) — o sl e AR S 1 R K TR
&, AT — AT . Fln, Wang 2
[ 60 3k s (L 31 AN F GNIP) (1 Z4FF- 3
R K R4 Z B0 , %) OIPC I RCWIP £ ¥ 76 [l i
& HPESEAT T RS IR R I TR K S A SRR IR
P ZBE R MIBFSE . Lisowska 25" ] OIPC %4
SOAMH, Rk %t 4= B B FR L A TR v R AR 7T 5
SR R i R I A o =10 Y R i M T
Fa ot S R 2 BE 5 i s oK [l R A5 B,
OIPC Xif 4 AN AF 52 3l o519 B /K [ A7 AT 4R L,
SRZRAE S K R R R A, SR, GNIP 3 4
DISE) A% 3850 o0 A, FEAR Z2 il VPRSI H
% X e = STIGERE, iz B TR Bl AR i
TR LR v K A7 25 A N AE ML, 3 (i 15 3%
T B & B B K TR 57 36 7™ il M B A7 A 5 2 5l /b
FIARHENE. WK, RARAE LR X s 2R IF K
[ 57 28 o0 A AL UL S A0 1 FH - AR (8 — A~/ N X sk, T
fiE 277 A AN UER BOHEIS

FEME Y R R, Wil R s
DI B 2~ T R RN, — BN £ B o8 4
FRIAI, X 2 omFN AR FEK R 2 FE R Nz
SN DX M AR AR e 78 % DL R g2 s, s
Xof Je M R K K PR RIS 2 7= A R R ] BR1TT, X
— X 35k H1 JE GNP W ) (7% 38 55 X 88k, {0 B8 A
35 . MU AE D Eo 5. A4 OIPC I RCWIP 7E A (1)
SER K ] 2 5000 7= i B 7 A G 22 S
W R XL WA B EAL . Kl =
rPR T R DX SR (A 5, R b A R SR A
SR TE XK R R S A A,
HA R X3 AR R, 2 F oK R 25 )
WF T B B X, AR LA 2012 — 2013 4E 78 K 1l
T IE 23 A 5 0 S K ) 437 2R k) L AE
WA REE F3EAl OTPC I RCWIP PIZE 7 S AE 7 P vh
BT XA R, DU REK R 2R 43 A 1S 4D L
Hhi 0 2 S RN R SRR, I MR AR T A4
R B K TR A7 28 5 M BIL A RN X 3K S BR A
B RS %,

1 HREER

KA T ML 8 5 XA O bty 2
DCER R B L 2R (BT 1) o AR FE I A B /K 7 DX K
TR A S - AR T B B A, Kl
Hb DA SP- B R K 24 450 mm ™, BT N A 1Y
Bt K B 24 o BT R 1Y 40. 4% . TR I HLIX
AR RS AT VI ), LRV E 1] B LB R
78 23 ORI R AT B BRI A, B0
PR FIAL S RaE K B 220 AR5 B iy e B 4 5
Ml )T ARAE R A5 X, O T T A i, 2
HE PRI S 0 b [ T R IX A SR B 231X, 2554
SCHEAR Sl 5 3 A1, TSR L3 X LR
PUAS XS, 2300 g e (1) M R Z M S 358 F AR X
(IO PR - E A& e rh R I HAR X, (I3 A
AR T RO A SR (V) k8 3 22— 2
(JCBE)FEBE AR IX

2 HiEERE

2.1 [EKEALEENETE

AR 5T R A % 1 i X K SRR E [ 3R
SCINE S H Wang 212 F 2012 4E 8 A £ 201349 A
TE 23 3l SRR 1 052 K REAS , 1 TSR kERT
BHHE 124, G— 1L 20124E9 H - 201348 A
[ 978 A b . B KA i A8 B IR B /K 485 o S 1))
WA, AR R A 2 RUBE 9 [ 57 2R 588 IS Ay
B BRI AR (4 - 10 H) A EAE(11 -3
JO#ATGE (R 1) o KRS SR E W F AE 7Y
Jb U 18 2 1t B 5 PR 85 ) 2 24 e A [ 7 38 S 50
% % [ LGR (Los Gatos Research ) 2 &) #F % ) DLT-
100 AU S K R 28 53 M AT L 285 SR 3R Ry A
F V-SMOW (4 40 F- 105 e K ) 1) S {8, Horp
87H A 19 ) 4K B 0. 6%0, 6™0 fH 1 ] RS
H£0. 2%00 R FEFN S 3T 1) LA TR A R4 S
LINPPARERESZ B

AN, A SO TS T GNIP $ i BE > 1 K 55
¥l 15 (87. 62 °E, 43.78 °N, #4918 m) 7£ 1986 —
1992 4F | 1995 — 1998 4 | 2001 — 2003 4F- %4 , 4t
131 A EEE B . T W= 5 52 45 b
AR A2z S = R AT RESE I
2.2 EBKPEKEIALE S ISR &

OIPC %4l 7= kb, d1 38 [ At Al A 2 I & A
(http: //wateriso. utah. edu/waterisotopes/) , A< 3C H]
F M UAJE v3. 2, 1452 H M 4R SPH S 60 11



976 7K Ji| R + 42 %

o R AR E AKX () o
o (FEI—EEAiA R RIIEAX(D)
© SR BRI R A AR X ()

I 525 - A BT A X (IV)

45°N

40° P

BT BIFE X RCRAE A A1 B CELAA X S5 R A5 )

Fig. 1 The map of study area and sampling sites (The natural areas are based on Chen et al**')
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Fig. 2 Comparison of "0 value in precipitation on a monthly and annual basis based on OIPC, RCWIP and

observations across the Tianshan Mountains
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Table 2 A comparison of the accuracy of the two models in the Tianshan Mountains

) ) R? RMSE/%o MAE/%o MBE/%o
[X 35§, v AR

80  d-excess 6"0O  d-excess 80  d-excess (] d-excess

_ N RCWIP 0.83 0.23 4.44 23.51 3.37 22.41 1.63 -22.41
HEVE JR AR F AR IX (1) 9

OIPC 0. 81 0.20 4.50 23.53 3.43 22.35 1. 96 -22.35

. - RCWIP  0.67 0.43 3.93 23.16 3.21 22.32 -0.25 -22.32
PR-EEmE PR WL AKX () 3

OIPC 0. 64 0.41 4.03 23.24 3.21 22.42 -0. 34 =22.42

n " . ‘ RCWIP 0.83 0.16 4. 89 17. 10 4. 06 15. 06 0.51 -13.08
P HUR G b s - 55 5E A AR IX (D) 8

OIPC 0. 82 0.14 5.48 19. 47 5.08 17. 63 -2.54 -16. 11

o ‘ RCWIP 0.83 0.14 5.09 16. 47 4.01 13.74 0.12 -2.30
k- e A AR IX (V) 3

OIPC 0.84 0.18 5.73 16.55 4. 40 13. 54 -1.34 -3.76

RCWIP 0.8l 0.22 4.62 20. 31 3.68 18.71 0.79 -16.53
Eesy 23

OIPC 0.79 0.21 4.94 21. 17 4. 10 19. 57 -0. 44 -17.76
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Applicability on the OIPC and RCWIP stable hydrogen and oxygen isotope
data in precipitation across the Tianshan Mountains, Xinjiang

SHI Yudong, WANG Shengjie, ZHANG Mingjun, LI Yufeng, SONG Yang

(College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: The spatial distribution of stable hydrogen and oxygen isotopes in precipitation is the basic data in iso-
tope hydrology and isotope ecology. An increasing attention has been paid to the products of stable hydrogen and
oxygen isotopes at high spatial resolutions in recent years. In this study, based on the precipitation samples col-
lected at 23 stations across the Tianshan Mountains during 2012 — 2013, applicability of two widely-applied
global products is evaluated, including OIPC (the Online Isotopes in Precipitation Calculator) and RCWIP (the
Regionalized Cluster-based Water Isotope Prediction). According to the physical geography regionalization of
arid land in China, the study area is divided into: ( I ) the Junggar Basin desert area; ( Il ) the Ili-Bayanbulak
mountain area; (Il ) the Tarim Basin desert area; and (IV ) the Turpan Basin-Hami Gobi desert area. In this pa-
per, the values of root-mean-square error (RMSE) , determination coefficient (R*) , mean bias error (MBE) and
mean absolute error (MAE) were used in comparison between the observed and simulated isotopic composition
in precipitation. Results show as follows: (1) On a temporal basis, the simulation of OIPC and RCWIP in the
summer half year (from April to October) is obviously better than that in the winter half year (from November to
March). Among the natural subregions, the best simulation is seen in the Junggar Basin desert area and the
worst is in the Turpan Basin-Hami Gobi desert area. (2) By comparing the evaluation parameters of RMSE, R’,
MBE and MAE, RCWIP is generally better than OIPC in this study area. (3) By analyzing the multi-year data
of stable hydrogen and oxygen isotopes in precipitation in Urumgqi, the inter-annual variability of precipitation
isotopes does not greatly affect the long-term representativeness, and the products are still useful especially when
in-situ observations are unavailable.

Key words: precipitation; hydrogen and oxygen isotopes; Tianshan Mountains; §"°0; d-excess
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