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Spatial Variation and Environmental Significance of 30 and 3D Isotope
Composition in Xijiang River
XU Qi'?, LI Jian-hong®, SUN Ping-an®, HE Shi-yi*, YU Shi*"

(1. National Engineering Research Center for Geographic Information System, Wuhan 430074, China; 2. Key Laboratory of Karst
Dynamics, Ministry of Land and Resources & Guangxi, Institute of Karst Geology, Chinese Academy of Geological Sciences, Guilin
541004, China)

Abstract: The H and O isotope composition of the Xijiang water was investigated on 54 samples collected from the mainstreams and
main tributaries in June 2014 and January 2015. It was found that in the Xijiang river, there was a remarkable linear relationship
between 80 and 8D. This relationship was more significant in the dry season. In both seasons, the "0 and D values distributed along
the meteoric water line, which indicated that precipitation was the source of the Xijiang River. Due to the direct water recharge through
karst forms (i.e. sinkholes, vertical shaft and funnel) to the underground river, the d-excess value was higher in the rainy season.
While during the dry season, water recharge came from the storage in fissures and pores. Affected by altitude and evaporation effect,
along the mainstream Hongshui River-Xunjiang and tributary Youjiang-Yujiang reach, the 80 and 8D values were gradually
approaching positive value in general. However, along the short tributary Guijiang reach, the altitude difference was not dramatic, and
the discharge was less, the same phenomenon was not observed. By establishing a linear regression model between 3'°0 and altitude, it
revealed that the change rate of Xijiang water with altitude was —0. 44%o+ (100 m) ~" in the rainy season, and —0.45%0c- (100 m) ™'
in the dry season. The result reflected the height effect of the precipitation, which has a considerable meaning for the study of

hydrological cycle in a river basin.

Key words :stable isotope; elevation effect; Xijiang basin; water cycle
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Table 1 The 3'%0, 8D and d-excess of sampling sites, Xijiang River
=1
e 4 ‘ — LS \ F
HURE H E/m dD/%  8'%0/%0 d-excess/%o HUEEH 3D/ %o 3'%0/%0  d-excess/%o

XJDO1 BT FHIAAKSCH, 2014-06-19 200 -43.65 -7.04 12.67 2015-01-15 -33.84  -5.53 10.4
XJD02 B IRFEAED S AR g 2014-06-19 101 -35.13 -7.07 21.43 2015-01-15  -32.83  -5.12 8.13
XJD03 ARV WP ELHRSE AR 2014-06-19 63 -31.00 -6.75  23.00 2015-01-15  -31.88  -5.27 10.28
XJD04 BT UMM KR 2014-06-20 108 -32.23 -6.77  21.93 2015-01-17  -33.93  -5.19 7.59
XJDO5 BT BT EEELEE AN 2014-06-20 54 -36.56 -6.26 13.52 2015-01-17  -34.07 -5.14 7.05
XJD06  FE R M-SR BRI SOE 2014-06-20 99  -38.75 -6.86 16.13 2015-01-16  -32.01  -4.92 7.35
XIDO7 AR BAEE AR R A 2014-06-20 28 -31.83 -6.64  21.29 2015-01-16  -32.76  -5.14 8.36
XJDO8  PEVL AR AR K SCuh Wi 2014-06-21 11 -35.4  -6.16 13.88 2015-01-17  -42.01  -6.23 7.83
XJD09  HEVL  ABINTITHEVLH D 2014-06-21 51 -30.70 -6.70  22.90 2015-01-17  -34.05  -5.29 8.27
XJDI0  FEVL JAREIFAEN 2014-06-21 83 -35.26 -6.57 17.30 2015-01-17  -45.82  -6.23 4.02
XIDI1 LB AR AR KA 2014-06-21 109  -37.02 -6.60 15.78 2015-01-18  -34.24  -4.89 4.88
XJD12 A AT R R 2014-06-22 94 -39.92 -7.42 19. 44 2015-01-18  -40.33  -5.97 7.43
XJDI3 AT REHIRR A 2014-06-22 93 —41.14 -6.98 14.70 2015-01-18  -35.49  -5.31 6.99
XJD14  thE] 75 DAt AT 2014-06-22 116  -37.87 -6.79 16.45 2015-01-18  -32.08  -5.54 12.24
XIDIS L pEE g S Kk 2014-06-22 52 -38.28 -6.63 14.76 2015-01-19  -50.95  -7.30 7.45
XID16  AGJRIT AR iR KA 2014-06-22 31 -36.85 -6.29 13.47 2015-01-19  -43.84  -6.45 7.76
XIDI17 ST REELAFd e KA 2014-06-23 58 -3571 -6.65 17.49 2015-01-19  -34.40  -5.49 9.52
XJD18 L FRETETLRH 2014-06-23 34 -36.75 -6.78 17. 49 2015-01-20  -50.33  -7.57 10.23
XJp19 BT ®E TR 2014-06-23 63 -38.92 -6.64 14. 20 2015-01-21  -53.22  -7.62 7.74
XJD20  HIT SRHEETVETTAHF 2014-06-24 45 -35.13  -7.07 21.43 2015-01-20  -50.55  -7.26 7.53
XJp21 ARV T )IRHR 2014-06-25 64 -43.65 -7.04 12.67 2015-01-22  -56.05  -7.69 5.47
XJD22 AL SEMHREERK K 2014-06-25 91 -54.73 -8.32 11.83 2015-01-23  -37.57 -4.75 0.43
XJD23 AL ST R RFE R 2014-06-25 100 -31.00 -6.75  23.00 2015-01-23  -51.71  -7.20 5.89
XJD24 BT TR ETEAH 2014-06-25 111 -32.23  -6.77 21.93 2015-01-24  -52.55 -7.14 4.57
XID25 A MBS MR 2014-06-26 127 -36.56 -6.26 13.52 2015-01-24  -48.04  -6.88 7
XID26 UK SRR FARIR BRI 2014-06-26 189  -38.75 -6.86 16.13 2015-01-23  -56.21  -7.69 5.31
XJD27 AL FRBRTCRYE 2014-06-27 131 -31.83 -6.64  21.29 2015-01-28  -57.32  -7.84 5.4
XJD28 K fEfR ESEAEK I, 2014-06-27 251 -38.40 -7.36  20.48 2015-01-26  -58.66  -8.13 6.38
XJD29 AT E TR R 2014-06-28 118 -30.70 -6.70  22.90 2015-01-26  -58.98  -8.22 6.78
XJD30  BRERYL HAKEIE %R IHF 2014-06-29 424 -54.39 -7.82 8.17 2015-01-24  -60.58  -8.39 6. 54
XJXor  RE K 2014-06-19 198 -42.10 -6.51 9.98 2015-01-15  -56.10  -7.79 6.22
XIX02  RIIT KIEITAKSC 2014-06-19 186 -34.42 -5.9 13.26 2015-01-15  -28.82  -5.08 11.82
XJX03 VL AERKTEORL KRR 2014-06-19 146 -43.61 -6.82 10.95 2015-01-15  -29.98  -5.04 10.34
XIX04 BT REZE B R KA 2014-06-19 108 -40.69 -6.31 9.79 2015-01-15  -34.16  -4.44 1.36
XIX05  VEVHVL JEZE RN S KM 2014-06-20 86  -40.49 -6.82 14.07 2015-01-16  -57.97  -8.23 7.87
XIX06  ZIKi SR BT AR 2014-06-20 91 -36.34 -5.74 9.58 2015-01-16  -43.56  —6.41 -71.72
XJX07  MINT ARG HERAR 2014-06-20 9%  -36.29 -5.49  21.43 2015-01-16  -35.85  -5.87 111
XJX08  JRUEI Fhde BAREA KAF 2014-06-21 166  -34.58 -5.67  23.00 2015-01-17  -37.12  -5.08 3.52
XJX09 AT @b B KA 2014-06-21 127 -35.05 -5.67  21.93 2015-01-17  -39.45  -5.51 4.63
XJX10  DUYT Rk ELpusess 2014-06-21 180 -37.04 -5.81 13.52 2015-01-17  -37.46  -5.45 6. 14
XIXU1 2R 8 BB/ 2K e 2014-06-22 110 -34.79 -6.24 16.13 2015-01-18  -42.95  -5.95 4.65
XIX12 K3 B E K S 2014-06-22 261 -38.05 -6.62 21.29 2015-01-18  -56.23  -7.65 4.97
XIX13 /NI EM T2 & K S 2014-06-22 161 -35.94 -6.06 13. 88 2015-01-19  -42.91  -5.59 1.81
XJX14  KINT ITEIRT A 2014-06-23 275 -35.53 -5.93  22.90 2015-01-19  -40.50  -6.19 9.02
XIX15 R EMT A=A 2014-06-23 130 -37.35 -6.12 17.30 2015-01-18  -43.94  -6.98 11.9
XIX16 AT ARET & Db 2014-06-24 161 -40.77  -5.77 15.78 2015-01-20  -43.14  -5.39 -0.02
XIX17 2ok Afae BLT R 2014-06-24 153 -50.68 -7.35 19. 44 2015-01-20  -56.97  -7.69 4.55
XJX18  ZLK3 Thily B fe et 2014-06-24 124 -50.56 -7.52  14.70 2015-01-20  -57.28  -8.61 1.6
XIX19 20K Kfb B AR s 2014-06-25 159  -52.41 -7.89 16.45 2015-01-20 -60.36  -8.44 7.16
XIX20  ZIAK KAk S M A M 2014-06-25 367 -47.5 -6.89 14.76 2015-01-21 -61.8  -8.49 6.06
XIX21 20K i EL g rte e 2014-06-26 370 -54.52  -17.57 13.47 2015-01-22  -61.98  -8.61 6.9
XIX22  ZLKi R By KR 2014-06-26 889 -58.49 -8.48 17. 49 2015-01-22  -61.46  -8.50 6. 54
XJX23  ZoKki R 2014-06-28 299  -59.31 -7.9% 17.49 — — — —
XIX24  BRIRIT HARESFE FCRENE & FURY 2014-06-29 256 -54.73 -8.32 14. 20 2015-01-24  -58.77  -8.17 6.59

1)2015 4 1 A1 XIX23 AKFEER
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