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 E KEARAABABTEMLZNNMEL(GNIP) fnE HHF % F A TH XA KB
KEERERMLERMN, HELHXALZEE, M THRATHREARABRKEARZEAMLESY
HEPHBMEREEHE T AL T RKABKE TR EREN. 3HAABKENEE,
BEHANEKKRAN HH W TE HHANTLRARABRAKE T RS E KB, W3
B BADRZERERAYORERTE KB HHEE,EETHEARBEAF 8%0 &
EREEAE,ZANERETEE AEZFT AU NTH2ARE, BB ERE, AT
IO MHERMN#H 3 HAEAFTIOREZNEE, BEFAFEBRKERN, XEAT 5
BEAGESENST, ERRNNEEXAN-012% - (100 m) " \ GERXNERE(4E
B3 A 10, FEAKF 80 A8 B A 0.27%0) 5 K A HYSPLIT £ A& 3t & 3k & By KR R IR #EAT 38
BOARREBERN, ELETEHREZMTB N KA KEERNACK TR KA, 4
42 DU R AR E.

KEIE KA, BRERME; AR, AAKT; RHTHIK

Stable isotopes characteristics of precipitation over Shaanxi-Gansu-Ningxia and its water
vapor sources. LIU Jie-yao'?, ZHANG Fu-ping'”*, FENG Qi'’, WEI Yong-fen', HUANG
Liang-hong’, LI Zong-xing’, NIE Shuo"*, LI Ling"* ('School of Geography and Tourism , Shaanxi
Normal University, Xi’ an 710119, China; *National Demonstration Center for Experimental Geog-
raphy Education, Shaanxi Normal University, Xi’ an 710119, China; °Northwest Institute of Eco-
Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; *River Basin
Research Center , Gifu University, Gifu 501-1193, Japan; *Taiyuan Air Traffic Management Center
Civil Aviation Administration of China, Taiyuan 030031, China).

Abstract; Based on hydrogen and oxygen stable isotopes in precipitation and meteorological data
over Shaanxi-Gansu-Ningxia provided by the Global Network of Isotopes in Precipitation ( GNIP )
and in previous literature, the spatial and temporal variations of oxygen stable isotopes in precipita-
tion and their driving factors were analyzed, the local meteoric water line (LMWL) functions were
established. The results showed that the slope and intercept of the LMWL changed in the order of
Gansu<Shaanxi<Ningxia, with all of them being lower than slope and intercept of the Global Meteo-
ric Water Line. The precipitation process of three provinces had been evaporated and fractionated to
different degrees. The evaporation was enhanced along Ningxia, Shaanxi and Gansu. The 80 value
in precipitation in the Shaanxi-Gansu-Ningxia region was enriched in summer and autumn but poor
in winter and spring. For the spatial distribution, the weighted 3"°0 value decreased from the north-
west to the southeast. 8'°0 in precipitation showed significant temperature effect, but was no precipi-
tation effect, reflecting the characteristics of continental climate in the middle and high latitudes.
The quantitative relation of elevation effect was —0.12%¢ + (100 m) ™', and latitude effect was more
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significant by —0.27%o per

. The water vapor source was tracked by HYSPLIT model. The cluster

trajectory of air masses showed that water vapor from the Bay of Bengal, southeast monsoon and

westerly zone were the main sources in summer half year, while it mainly transported by the westerly

belt in winter half year.

Key words: precipitation; stable isotope; isotope effect; water vapor trajectory; Shaanxi-Gansu-

Ningxia region.
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Fig.1 Locations of the study area and isotope sites.
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Fig.2 Local meteoric water line in each province.
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Table 1 Parameters of local meteoric water line of each

site

“h Iy R R R?

Province Site Slope Intercept

(5] PG4 Xi” an 7.49 6.13 0.92

Shaanxi %530 Jingbian 4.51 -19.08 0.96
43 Chenhe 7.06 6.70 0.95
814 Yunlonggou  7.05 6.40 0.94

How K4 Zhangye 6.76 -4.50 0.94

Gansu 22N Lanzhou 7.01 1.53 0.94
¢ Pingliang 8.10 6.97 0.99

T H Ningxia FII Yinchuan 7.22 5.50 0.96
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Fig.3 Temporal variations of "0 and d-excess in precipitation of each site.
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Table 2 Correlation of 8O in precipitation with air temperature and precipitation amount in each province

By MR Temperature (T) effect [% K ALV, Precipitation (P) effect

Province 75 #& Equation r R? n J5 %8 Equation r R? n
BEPE Shaanxi 3'%0=0.087-8.49 0.192* 0.037 105 §'%0=-0.01P-6.70 -0.138 0.019 105
Hi#t Gansu 3'%0=0.497-14.14 0.794* * 0.630 125 §'%0=0.06P-10.13 0.276* * 0.076 125
T 5 Ningxia 50=0.307-12.21 0.637" " 0.406 30 8"0=0.10P-12.05 0.489** 0.239 30

* P<0.05; = * P<0.01.
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Fig.5 Correlations between 8" 0 in precipitation and altitude
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