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The Estimation of Subm arine Inputs of G roundwater to a Coastal
Bay Using Radium Isotopes

GUO Zhanrong HUANG Lei LU Huatai YUAN Xiaojie
College ¢ Oceangraphy and Environm enial Science X iamen Unwersity, X iam en, F ujian 361005

Abstract This paper reports the results of mitial research on rad um isotopes of surface oceanw aters i the Longjao Bay
on thewestem flank of Tawan Strait Themamn objective of this research is to assess he subm arne groundwater d schaige
(SGD). In order to assess the spatial d strbution of2*Ra and?®Ra the authors collected 15 surface ocean w ater samp ks
(ca —1m indepth) during he low tide The collectbnwas perbm ed w ithin a peribd 0of2 hours n the d recton fran on-
shore to 9 km offshore by using 60 L polypropykne buckets In the hbomtory the water samp ks were mmed itely treated
though gravity-fed PVC cobmn (4 5 an n dianeter 50 an n lkngth), filled with manganese oxide-m pregnated acrylic
fber at a fbw rate of ~ 300 m I/m in to rtain radim A fier hai the activities of ** Ra absorbed on the M r-fber were
m easured thwough the contiuous em anatbn method Fmally theM n-fiber was sealed Hbrmore than 7 days and the activt
ties of 2°Ra absobed on the M n—fberw erem easured though the d irect an anatimm ethod Z°Ra distributon yekds an ac-
tivity gradient of — 0. 963 dpm 100 T 'km ™", The short-lived **Ra distrbution in th s region yields an eddy diffusion coeffs
cient of 68 83 km*> d™'. The ntempretaton is that the eddy diffusin is the prin ary controlling agent for he shore perpend -
uhr distrbution of the long-lved”®*Ra In order b estimate the seepage rate of groundwater in the study area the authors
app lied the approach devebped byM oore The shortlived rad im ®otopes >*Ra were used to establsh the eddy d iffus bn
coefficient for he nearshore sudy area The productof the eddy diffus on coefficient and the offshore** Ra activity gradient
establshed the Ra flux of 6 62x 10" dpmkm™>d™ " Tt is expected that his flux must be bahnced by Ra input fom the
suhm arine goundw ater dischage (SGD). On the basis of the flux of SGD within the shore Z°Ra budgetw as calculated as
303%x10°m’km™>d”". Thismagniude of SGD nchides terrestriall-derived fresh SGD and recirculated seawater SGD,
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Hovever further researches should be required to detem ne the tewestrally-derived fresh SGD on the one hand and ecis

culated seawater SGD on the other hand

Key words suhmarine groundw ater d schargg radim isobopes Longjiao Bay
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1
Tabk 1 Measiranents of radiun isotopes activities of samples fran the L ongjiao Bay
/km %Ra dpm /100 1 226Ra dpn /100 1
S1 2414’34 8"N 1180420 2"E Q 000 12 63 0. 53 21. 8810 &
S2 24°14'31 8"N 1180422 6"E 0 180 8 95 0. 46 20. 947F0Q 67
s3 24°14'28 6"N 1180424 1"E Q 400 6 9 0, 39 10,2510 4
S4 24°14'24 0"N 1180429 2"E Q 650 8 4 %0, 37 15 060 52
S5 24°14°10 4"N 1180436 8"E 1 050 10 22 0. 47 18. 680 &
S6 24°13'53 2"N 11804'45 1"E 1 535 10 78 20. 59 17,9310 ®
s7 24°13'39 3"N 11804'56 2"E 2 195 8 731045 13.91%0 53
S8 24°13'20 5"N 1180503 4"E 2 755 8 79 0. 71 15 040 71
S9 24°12'52 9"N 1180520 1"E 3 650 9 73 %0, 59 14. 760 8
S10 24°12'30 2"N 118°05'30 4"E 4 660 8 41 %0, 78 11.98%0 71
S11 24°12'04 8"N 118°05'52 0"E 5610 8 56 10. 66 16. 61£0
S12 2411740 1"N 118°06'49 8"E 6 535 13 22 10 69 14. 000 53
S13 24°11'12 3"N 118°06'35 0"E 7 490 7 58 £0. 68 12. 55+0 49
S14 241050 9"N 118°06'51 1"E 8 410 6 58 £0. 59 10. 590 46
S15 2471023 7'N 1180704 8"E 9 300 5 8510 62 9 4110 43
30.0
Y=-0.0524+2.363 25.07 Y=-0.9628+19.099

z R’=0.699 2 . R'=0.693
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Fig 2 Profile of I"*Ra as a function of d stance offshore
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