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1 000 ,

(stable itope) (1)

1

(radio iotope) ( 2)

Tab.1 The stable environmental isotopes

/%

H  H/MH 0.015 VIMOW (1.5575x 10" %) H2, CHZ, CH4, Hz, OH™ minerals
*He He/He 0.000138 A tmophericHe (1.3x 10 ®) He inwater or gas, crustal fluids basalt

i *He/He 7.5 L-SVEC (8.32x 10° ?) Salinew aters, rocks

g g /B 80.1 NBS951 (4.04362) Salinew aters, clays, borate, rocks

Bc  Bc/c 1.11 VvV PDB (1.1237x 10 ?) CO2, carbonate, D IC, CH4, organics
NN /AN 0.366 A RNz (3.677x 10 °) N2, NH4", NO3 , N-organics
o) %0 /%0 0.204 VIMOW (2.0052x 10 3) H20, CH2, CO2, sulphates, NOs , carbonates,

V PDB (2.0672x 10 3) silicates, OH™ minerals
¥g Mg M2g 4.21 CDT (4.5005x 10 ?) Sulphates, sulphides, H2S, S-organics
c| Yc1/cl 24, 23 MOC (0.324) Salinew aters, rocks, evaporites, wlvents
8z 83r/Br 49.31 SVIOB Developmental for salinew aters
87gr  #7gr/Bgr  87Sr= 7.0 A bolute ratio measured W ater, carbonates, sulphates, feldspar
8sr= 9. 86
2
Tab.2 The enviroomental radioisotopes
/

*H 12.43 B Cosnogenic, weapons testing H20, CHO

¢ 5730 B Cosmogenic, wegpons testing, nuclear reactors D IC, DOC, CO2CaC0O3, CH:0
%cl 301000 B Cosnogenic and subsurface Cl, surface Cl-salts

SAr 269 B Cosnogenic and subsurface Ar

®Kr 10. 72 B Nuclear fuel processing Kr

8Kr 210000 ec  Cosnogenic and subsurface Kr

129) 1.6x 10/yr B Cosmogenic, subsurface, nuclear reactor I and | in organics
22Rn 3. 8days o« Daughter of ’Rain U decay series Rn gas

?Ra 1600 o«  Daughter of #°Th in 28 decay series Ra?*, carbonate, clays
20Th 75400 ®«  Daughter of 24 in 2% decay series Carbonate, organics

=Y 246000 «  Daughter of 2*Pain 2% decay series UO02*, carbonate, organics
=y 4. 47x 10° o Primordial U02*, carbonate, organics
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of* modern carbon” is defined as 95% of the **C activity in 1950 of the NBS oxalic acid
standard)
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The Progpect in the Research of W ater Cycle at the Typical
Catchments of North China Plain Using Environmental Isotopes

SON G Xian-fang, X A Jun, YU Jing-jie, L U Changming
(Institute of Geographical Sciences & N atural Resources Research, CA S, Beijing 100101 China)

Abstract: Thewater problem s in North China plain are very serious, and they hinder the
econom ic development The reaon is that the research of w ater cycle isnot enough Envi-
ronmental isotopes have become integral components of hydrological research and applica-
tions They routinely contribute to such investigations, complenenting geochemistry and
physical hydrology. The environrmental isotopic technology is the most pow erful tool for
hydrological research For instance, the stable istopic composition of water is modified
by meteoric processes and 0 the recharge waters in particular environrment will have a
characteristic itopic signature This signature then serves as a nature tracer for the
provenance of waters on other hand, radioisotopes decay provides usw ith a measure of
circulation time, thus groundw ater renew ability. The source of vapor, which fomspre-
cipitation, the mechanisn of rainfall and runoff at the slope, the relation anong precipita-
tion-surface w ater-il w ater-groundw ater, groundw ater quality evolution and recharge
processes can be understood In thispaper, the stable isotopes (D and O-18) and the ra-
dioisotopes (T and C-14) are explained, and their basics, usages and some exanples in
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Japan and China are al introduced
L astly, theprogect in the research of w ater cycle at the typical catchmentsof North

China Plain using environrmental isotopes isdescribed, including threeparts the systam of
“ atmohere-il-vegetation”at snall scale rainfall and runoff at the slope; w ater cycle at

catchment scale
Key words North China Plain; Catachment; W ater Cycle; Environrmental Isotope
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