#* %" # 5 H45% 4

(HUANJING KEXUE) ENVIRONMENTAL SCIENCE

2024 4 4 H 15 H

H e
o T BRI 25 008 B A BT BB, evvvveevesseessssess e HET,IH, ABL, FH, E LB, TR
ARG A2 0 ) B HE TS R 25 S A T A BT v vvvvvvnmmnmmmnnnsn et HE, EEHR, YEA
E?j’}h@ STIRPAT@;@ LMDI&}’@E‘]@%ﬂFE&Hﬁ.%W% .......................................................................................... gﬁ /Iié
JEF LEAP HUR A Tl D35 8 0« DA SRR RATF R K] evvenseemnesee SEM, 35, RY, AXA, BA, BRA
B HE AL B 52001 LLAG BT A B RE] ovvvrreeeeeeeeeemeteeeiti R CHA, kLM
AU T 3 T PR I [F) AR R AT IR R 22 evvnrnereeeeeee e W, EEL, B, KW, kHA
THEA A S i 5 A B PR o U JIEAJE -+ eeeeeeeeeeeeree e 2EH
o [ 95 T PMZ‘J‘IJ PMloﬁqé%jﬁ%ﬁm%uﬁg%ﬁ ..................................................................... Ei O R I
2017~2021 4F i fig 3438 L X I pMM*ﬂ OSH\J-éﬁri{tﬁhm;&%u@ 5 R PP T PP PSP PPPPPPPPPPPRRR W, A 3 E
R BRI % PM, 0 O35 J AR BB G -ovvvvoeeeeeeesssssemnes Rwesr, ki, 37, HXE, kK, #FF, 20H
PN R rﬁ*}(%‘%PMz_S{hiéﬂﬁi%ﬁﬁ&‘rﬂﬁﬁ ........................................................................ TE, T M, He
fﬁﬂjt)a}i?éﬁ%ﬁ*ﬁ%PM“ﬂéiﬁ ............................................................ B, AT, Ry, HE, BE, BHSE, AEE
ﬁﬁﬁﬁ?ﬁ?ﬁ—ﬁpmﬂliiﬂ"l?ﬁfitﬂ%lﬁﬁ ................................................... WRE ABE, PEL, EnY, ERE, AH

WA ot 4 2 PM,, 20 42 J JC 05 YRR MU AT BRI AT oveeereeeememememeeimenneeie wam, RF, B, AW, EWE, U
e S TR B M VO Cs IR AP ERRAE «veovveerereemmemmrmneenneeeeeene B, bR, MBI, BB, YR, FREE, UEAH
JE T Tll FE XV O Cs 5 Y R AT B f e IR A 2 081 < i 7 AR 7™ e 1) 57858 52 1)

.................................................................. T, hE, THE, BES, £, TEMA, 24, 554, Lk, &
o T A S K S M ) AT S — LA B PG AR P AT oo FEWE, KE, P, K, DA
IKINEE TG TR LI Y AEAE AT G cvvermeemmemmrennssen BARE, i, ERA, HAW, KE, A8, T £
B /MR RS K P2 b K R T 4 i A I s 28 A0 5 M S (i B KU <o IR, NER, THE, T, NER, LTE, hH, ks
T 25 20 AT S B B K AL 2 R A L B T 26 wevvvvnnnnnnnn EHA,HER, THE, kT, ki
T 1t PR KR ) 7 €06 28 0 A BB PORIE oo AR, EHM, K, K, KT, 22T
HF KA 2 TS AR Z 2820 K A VR M T KNS SR T B TR AL AT L weveerrrrer A
P 58K T KK R BB R oeeevveesssssssnsnsssssssnnsnn KT&, RAM, ETH, BAR, AT E
SR BN I T AR BRI B E ooeeeeeeesemssn Ik, BRE, kPE, PEM, 25, £44
T RE T S JBL X 7 2 M T K KA 2 AT 5 (e KU A e evvvmmmmmmemeee e A, EE AL, R, THE
L TR0 385 77 ST 5 35 ) Fo8 S R 25 A3 A R v ee e e e e e B, E— L, &%
AR NG R € A U S S Ik, BRR, THE, RE, REH, T, S0H, BhN
o S 10 U0 A T TR TR B % RE R IS R MR I ) B RO Y R B s PR e MR, B, T54, ZAT, 2R, EF
1y B A URE P T UL 85 H AR B TR AT RN +ovvevmveeememmmeenmmeeneenneenns A, KREE, ZEK, KB 0, KRR, kY
KW e EALTE E M RE IR EBE PRI FIFITHEIE oo, IBME, XA, LR, KieH, Aad
184 SR S W 5 W B KPR S U B I B LU weveeemrrmmmmn GEE AR, RE ZEE, BX
N2 AV S 20 K A ) 06 2 B B T V0 S B B ML AL <o oo eeeeeeeeemmmm e Dk Bz HMET
0 L DEED A I N PR Bre s Ui ke S Z 8 S R ) AR LR LRI BEE, AR, T-H, K&F, kR, 78, Bha
S Y380 00 o 20 TR R 22 R PR R 35 R A TR DR E TR T oo ML, %, BA, xER, BES, RER, TEE
AT LR MR R SRR L S EATBAI IR e AR, RBRA, BAZ, A, £%
5K AT R K HERONS 52 98 100 3 20 T R L TR G L U RE TR TR BE I oeemeeemmmeememenmmeeneesncee e AN, &0, X, &L
T R A 2 W VR B AL B B U K T A B ) TR AR AR S LT RE oo VR, T8, ARk, RS, TEH, 2%
R 1 DA 35 T 1 25 R AE B 1 AR - A TR BRI -oeeereererememmeneenineeeens HEF, KRE, BEX, KAk, 4, TEH
ST /NI L SHAP I XGBoost I A LT i @ GRS oeveemeeeremeensmenneeees A, A, KK, BE, BEE, 2N
FFA I NT RHLEE H EEBUR UM e M, EAK, B, LS, BEE, 25, HETF, IAKR
0t FE A LA S - S92 15088 R T A B R S R U B IH] oeeeeeeeeeeeereeeeniiiiin, Fkam, D, HEKN, AFa, ik, TE
i%%ﬁﬁ”ﬁ{tX‘TNzOﬁFﬁﬁl?ﬁﬂ@:%TMetaﬁﬂ‘ﬁ ............................................................ HEH AR, $HH, WE, BAE
T A R 8 ok 225 75 Al B B R TS DX A A AN S5 T +eeeeeeereennn HEHD, HER
T InVESTHUR R 4 110 0K A 25 ALt 2 A AR wovevoveeeeeooe KA, RRA, A, BER, R, BXE, AR
RS S e LR G RN TR L Ci e ] S WA, Hal, HE, F 4
KRR BB £ A UBRT AL AE BRI Sy oovveeeeremmeserssescnnes MEM, BObL, BE4, B8, AET, ART, Akt
AL NE A w0 4 P SRR B HLBRRT AMLEF 28 B4 1 32 )

.................................................................. SR BEE, 2E R, S, TEE, B, B, REE, uks
LT R R 25 5 BT R R AR RE  oovvoeeoessemssssmesssnneennss A, Fmk, ERK, BlK, HHE, BH
i S A L DA ) 5 U 3 S BRI oo KkU, HEE, BE, XEE, TRE, FHL, rak, BEFH
PR ¢ 55 AN ) 2 R UL TRE B 0 3 98 S W AL AR TR RE VA TR B +oeeeevemmemmesmmenmssnenseine Mg, AEN, mHE, 2HE
K AR MRS A T IMAAE R PERAE  vvvrerrmimnnn, LUH, BT &, 8, KHE, BB, XAH
e SR TG TR G0o) g ¢ €Y SRR IR K, Bk, GHE, RIH, BEE, ARE, SR
TR - RS PP A A TR [ 22 8 DR 2 gt 4 5 D 7 e O S R 4

.......................................................................................... EF A, AR, EE, 54, BN, B, RIS
VIR AN ST 2860+ pH B 4k T 4 i RN G AR LE B TTAL -oeeeeeeee wKiEEE, KW, AW, HE, KKE, kFF, EFE, A EY
TR X 2 B 39 A S TS T BRI ARAT «oeeeeeeeeee BER, ZRF,LEN, 2VE, PES, B, K&, 2XF
SRERXKJEDR S RAEY T 4R RS AL vvrrrrrrereeee B, W, e, FEE
TR KBNS L L RIE Y TSGR v, M AkFE, HEA, BEET, FUR, 2T

BE R BRPE - HE /1 22005 T 2 BB E B oo evevreessnnenecssmessssesmessesssssessssssnees N EAE AE W DT

(1938)



55 45 %55 4 1) IFoE R Vol.45 No.4
20244F 4 /1 Environmental Science Apr., 2024

7 A P Bk X e 7k 7 T (B A 5% B 5 ) A AT R EL kR
KB

KRR, AR, 73/ He?, ki, PR, AR

(1. PEACITE R M F ) SR Rl g, 22 7300705 2. R ERMABE AL A SRR IRITIEBE, =0 730000)
WE: 54 ﬁtfﬁjmrﬁl_wf\ﬁﬂﬁlﬁﬁﬂﬁﬁwkf‘:"ml‘m%ﬁ}ﬁ e A MRk, W T TG0 N Bl X K AR [l R
80, 8D Hl d-excess I & Jp A ReAE , WA T ifF4k . SERRE TRV TR 2 % A 7K 800 B 52 5 *Ilkﬁmﬁﬁiﬂlmspmﬁii%
BT R K ITE . TR A )r‘EtEJ‘Qt}élélf/ziﬂﬁ@%i?%E@ IET% K VG P Bt X020l 4T X, X B R P S X AT
RGNS L. 25 R R ®ﬁthB$RV7k6'30$ﬂ6DE@ﬂ‘“fhfaﬁl/}ﬂllﬁ—zl.zo%o~1.70%0$u—144.20%0~5.21%U, d-excess
BT 2 -20.37%0 ~ 46.48%0, 80 . 8D Fl d-excess Y47 1E .35 1Y 25 W] A8 A0 R 2215 AR A RFAE , A7 05 P ify X R B FELR b IXC 610 Al
SDELAN KT IE , 5 38 A -3 5 W00 DX 748 16 2 - e 4 11X 80 1 6D i 7 . @ P8 L 14 i IX R A R 7K £ 8 114 A o3 R B 24 /8 T o
%ﬂéﬂ%kﬂ%m&%, A TF RIBIRME T A skok £ E*iei'ﬁxfxﬂﬁlzﬁﬂr%mﬁ.@Ejtl*JKﬁlZ?@t&&ﬁﬁjja—o.M%w(100m)", H
HRAL P P il XN B M XA A A DG s WK 810 S 4R B L A IR G, T A R A 96 . (D b P i X3k A L
B R B RN, VG b AR B AR Y A (R AE xm/ﬁ*ﬂﬂﬁ 5, B T ek 455 I 5 A 58 @ﬁjmﬁﬁl_ﬂuﬁéﬁéfﬁfﬁja
PR IS, A FR 2 FIROB TR I, A2 B RUKTU AR, 803 DI 2t B 3 o K 4 5 mnE ?"42_ Rém
S ST IR, DA RIS, | i
KGN AL AREI KTk R AR ATORNE: i ki | gt

FESES: X142 XHEHIRIREE: A XEHRS: 0250- 330:(‘2024)04 2080-16 DOI: 10. 13227/1 hijkx, 20%304089 ..

.~"n i A -

Characteristies of Stable Isotopes }n Prec1p1tatlon andu Its Mmsfure Sources in-the 1 fnland

Reglons of Northwest China l/ ) & (¥ _~

ZHKNG Yan yan :I" XIN Cun- lin'*, GUO Xt'cfo ya?"‘Z ANG Bo' PiﬁHEN Ning', SHI Yanﬂfel {8 R "ff
i , Ak '

(1. College of Ceographv arid Environmental Sciences, Nonhw {siN ormal Umyersm Lanzhou 730070, Chma, /Northwest Instl%ute of Eco-Environment and Resources, r_ﬁhlnese

¥ .

Acacremv of Sciences, lanzhgu 730000, China) ““ ,l‘ _}I c." [ r

Al)_pﬂ'l ct: ;T 0 understand 1he Var],zzbﬂm of stable 1sotope composmon in premplta,hf)n ‘the water vapor sources, we compared and Smmarized the stable isotope data from 97
studies in the.mland fglons of nfthwester China. The whiple region is dlv1de_d our subregions (the Hexi inland region, the Tarim Region, the Qaidam-Qinghai Lake Region,
and Jungga}’.'luhd Region)+based on natural geographical elements. The results of the present study were as follows : (D) the stable isotopes in precipitation exhibited significant spatial
and sedsondl variations in the inland region of Northwest China, with 60, 8D, and d-excess ranging from =21. 20%0-1. 70%0, ~144. 20%0-5. 21%o, and -20. 37%0-46. 48%. The
80 and 6D values were relatively positive in the Hexi Inland and the Tarim Region, and the opposite was true in the Qaidam-Qinghai Lake and Junggar-Tuha Region. @) The slope
and intercept of the Local Meteoric Water Line was lower than that of the China Meteoric Water Line and Global Meteoric Water Line. The four subregions were also lower than the
Global Meteoric Water Line, especially the Tarim Region. () The altitude effect of the 8™0 value in the inland regions of northwestern China was =0. 04%c+ (100 m)™, showing a
significant negative correlation with altitude in the Hexi inland region and the Tarim Region. The longitude effect of the 8™0 value showed an increase, whereas the latitude effect
showed the opposite trend. @ The temperature effect was observed as an increasing trend from the southeast to northwest in the inland region of Northwest China. Due to the influence
of temperature and topography, the effect of rainfall was weak. () The water vapor sources were complex in the inland region of Northwest China. The summer season was dominated
by the intrusion of monsoonal vapor compared to extreme precipitation events that also occurred in some areas. The winter season was dominated by polar air vapor. The findings
demonstrated the westerly vapor transport throughout the year. The results also showed the d-excess value depletion in the summer season and enrichment in the winter season, which
was influenced by the local water vapor recirculation. It was also positively correlated with relative humidity.

Key words: inland region of Northwest China; precipitation; stable isotopes; water vapor sources; d-excess
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Fig. 1 Geographical location, sub-regional boundaries, and distribution of precipitation sampling sites in the inland region of Northwest China
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Fig. 2 Range of changes in the values of 6'*0 and dD in the inland region of Northwest China and their differences from those in other regions
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Table 2 Stable isotopic characteristics of precipitation in the inland region of Northwest China
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Fig. 7 Precipitation in the inland region of Northwest China "0 and d-excess altitude effects
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