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Application of Chloride Ion Tracer Method in Estimation of

Vertical Infiltration Recharge of Groundwater in Hebei Plain
WANG Bing-guo,JIN Meng-gui, WANG Wen-feng, YANG Lei

(School of Environmental Studies,China University of Geosciences, Wuhan 430074, China)

Abstract: Using chloride ion tracer method to estimate the vertical infiltration recharge of groundwater in arid and semi—arid region

has important theoretic and practical value for exploring spatial variation rule of groundwater recharge and improving evaluating theo-

ry and method for groundwater resources. The method was adopted to estimate the vertical infiltration recharge of groundwater in

representative region of Hebei plain in this paper. The results showed that the method had good application effect in fresh water zone

with deep groundwater depth in piedmont alluvial plain. Recharge rates in Luquan city and Luancheng city are 44. 72mm/a and 31. 31

mm/a, which account for 8. 2% and 5. 8% of the mean annual rainfall, respectively. The flow is mainly diffusion flow. While appli-

cation of this method is limited to some extent in central alluvial lacustrine plain and coastal alluvial plain because of the high back-

ground of chloride ion concentration, shallow groundwater depth, and the larger {luctuation of the input chloride in coastal plain.

Key words: chloride ion; tracer method; Hebei plain; vertical infiltration recharge of groundwater
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o7 AE, xUuA21 _gA; Ry ¢E00-03E 2 2 -0A” Y£EE (Sharma and
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Rr =R, +R,, &)

Ry Cl,, =R, Cl, +R,, CL, (3)
E%0D . R,, TRACECA=1£TxpA21 gA; , mm/a; R, T2OATEA+1+TxpA21
L BA ;mm/a; CL,, TAUGTAE®ODAEAEXOUAA "E , mg/L; Cl,, TROATEA+
OPAEAExOPAATE , mg/L; CL,,, TRACECA+ODAEAEXOUAA "E ,mg /L.
Ec1008EROPAEAE XOPAA TEOEOATEA+ODAEAEXOUAA " ERIEE
TapE , 00+ TA+024» TUEOOTSEUATAEAEUOE YA »Yi ¢ EOOCBAO2» Y ,
E¢10 (U, Cl,, ONG2,C00D (1, < (o << Cly s 0%V 2B
(2)°1(3) ,0ATEA+ (»0ACECA+) 0xU21  guA1+TXAE ; EOOOATAERA”
YiEEA

s = (=g )~ (Bgt=)
f(R,) =1— f(R,) )

EWOD: f(R..).[(R, ) -0+dT2AOECA-CTOATEA:pA°U-OEy,

Eh(2) ~E%(5) THECYUES 2 00A+T-pAE® -0 T6E«»1°T21 gug
TAo-E@24, ,0Ce00TAAEAEXOA TEpAY+Yc T 00¢E00+TA+0DOA
TEA= 20U ; EG10AEAEXOA  TE2» ERETTE o +a» , TAEAE®-OT A ¢E
000AEWM( 1A WEEE, OOETUAYEEAY | TUECKUERDA, n«T430AE  YAC
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YWY TAEVA VEEA
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i=1 Pi
wbi/pi = 0;
Ev0D . h; TREEARETA; 0»28uA0, T RYIE, mm; C; TRTAEAE® Cl pA
0-A; ,mg/L;w; T200A; ©-E®A; ; b; T218»YAUTE, g/cm’ ; 0, T214
»YO-E®A; ;o TRETTE 2, " }EOUAAUTE. g/ cm® , EAOUO%UEOU 1,
T-Ru, ASO»ETYE = pATAEAE® -OAU»yxUA; TM. (mm/m?) ¢E
O0OATAEHA” +TE%.,
™. = S, “/b‘—f

:E]/I@ (D
i=1

'O3ﬂEi%a3BﬂEA’¢',IAEAtlA&uAﬂaAeE%%UXUAEAéXOEéEé
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EAE® - 0AU»yxUA; COTR2»0»0A, 000a00CE: 6TA, TAEAE®-OTA; 4.,
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uZ»0»Apgkebd, EjNuva, 612 0. 1~0. 3 m, pgTAE®T»C3, Ej Nuva
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Aeb T TETET TTPAAEAEXOA TEA%%00U, TAODE 2 m »0%0%l 2 m 00
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%3 papiCeTAEAAEAExOA EAEAR (Allison, 1988)
12  paPICopANTAE® 11021 gh;
L Cl,, Cip/ Clgo/ P/ R,/ SRy / SR/ R/
uablCe
(mg+ L1 (mg+ L1 (mg+L™H  (mme+a ) (mmea!) % % (mm + a~1)
Arga 52.97 3.55 43.42 547 36. 66 18. 03 81.97 44,72
er3¢ 60. 76 2.48 42. 54 537 21.92 29.99 70. 01 31. 31
DAY~ 336. 81 2.48 — 488. 2 3.59 — - —
ETOY 3601.8 3 - 510 0.42 — — —
o3E® 3454.5 2. 66 — 522.5 0. 40 — — —
pAGY 514. 26 4,43 292. 46 522.3 4,50 43.13 56. 87 7.91
2x0Y 1 145. 69 8. 86 343. 86 554. 3 33. 64 0 100 33. 64
2x(0Y 2 292 8. 86 343. 86 554. 3 16. 82 0 100 16. 82

x¢.2x0Y 1 EjN0E2%aT2 2003 A& 11 0A, ERT»ARETO% 2 m;2x0Y 2 EjNOE£%aT2 2004 Aé 9 OA,E®T»ARETOY 2. 5 m; TAEAE@AEAEXOA " TEECUEEAETTE (2x0Y 1
3y18)T2 2 m 00TAAEAEXOFEARA TEAKHOO0N, 2x0Y 1 T2 1. 1~1. 8 m EVTEPAERAOOW; CL,, +TEUTAEAE®AEAEXOAE; Cl, +TE%UOBERODAEAEXOER%IATE, °UA~
JEsApOTEa3AY 2 2, .05 Cl,, +TEUUOTAEQAEAEXOA " E; R,, TEUACECA+21 gA;, UUYER(1DYEEE; f(R, )T f(Ry,) -0+3+T1ELOATEA-OTACECA-ENQA - Y
T, , UAYER(4) E%(5)YEEE; R +TE%xU22 gAs . 0% Ry, °T f (R, )VAEEA; —+TELTPXEATTP - "Yi£EA,

E°DOTA»¥23) uA” O0CO%UOE , LEALE2 AL gAs+E&T3C027 6, 10U
0p2; 38°p»yAn0-pAPAY  ETOY ,°aE@CTUAOYAOECA+21 gAsDj, T2
0. 40~4. 50 mm/a,ETOY°TOAEQAA TAEAE@ODAEAE XOA TEXT R,
Ea21_ghA; 02xTul, TeDAY ©TuAOY TAEAE@OPAEAE xOA " TE%T T, £4
21 ghA;02Taf0%l R, 0F E¢EX%Q2L @Ay pA~ 6D EUTAEAAEAEXOAJE
+3%°0u" 6D uA0°Ti 1008,
0p238°¢»yAn0-PAY ETOY  °aE® ., pAOYVEEA3O g TAE® 110

21 gh; E«Dj , % £a0-000+020D00 TAAKA . 0» ECOADONDY:, CaNODO
6+0aTa03p0TACT - OTA, AEAExOAEREAROE TV 2 (b) »U+%TCOT, Ep
A+ 200%Y%fER21  g»0ECOPAaEGPAZL pA™ 0 ; TpECOADOADT Carl
+YETTY 10UC0++£40-Co1a -0 - 02YpATTERCE (1 g/L) »0NTx0Ca
(1% 1), TAEAOPPAAEAEXOA " JE+3%°0p°U, B, UEREAEED™ " guAAEAE
xOAEC8EATA+ECUD; ,  R+3%°OupA” 20UNU  CAE00GS - ¢, 06 TUx+
OROYESTAEAE®ODAEAEXOA TEPA  A+d, 1EOU EO0CE 6 TA2»OEO+%0
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(1) AEAEXOEYxU -~ 0UCO++ A0~ UAESC® CaD+ARO-ERT»ARET 6
3CTaAGEAYOUUGTAE® 11022 _gAs T2 44. 72 mm/a ©T 31. 31 mm/a.,
-O0xa0uTaAeEsYUH0BA, YA 8. 2%6°T 5. 8% , O0AOECA+EEEATA0+,
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