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Abstract

The 3H method is applied to determine the age of shallow groundwater in Hunchun basin, which
provides basis for the study of groundwater resource management and carrying capacity in Hun-
chun basin. It can be concluded that the age of the shallow groundwater in Hunchun basin is
younger than 30 a in general and the groundwater cycle is fast. The age of shallow groundwater
increases from less than 10 a to more than 20 a from the piedmont to the Hunchun River valley
and from the northeast to the southwest. The groundwater distribution area, with age less than 10
a, between 10~20 and more than 20 a, accounts for 39%, 10% and 51% of the total area of
Hunchun basin. The groundwater age of Qihudong village, Pingan village, Heping village which are
shallow groundwater recharge area is less than 10 a, which means the groundwater circulation is
fastest. The groundwater age of Zhonghua village, Tulu village, Chunjing village which are shallow
groundwater runoff area is 10 ~ 20 a, which means the groundwater circulation is slower than the
recharge area. The groundwater age of Baer village, Gucheng village which are shallow groundwater
discharge area is more than 20 a, which means the groundwater circulation is slower than the
recharge area and runoff area.
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FIFHIE ST R IR B R T OKER T TR, AEEZ T /KREEENK BRI AR IR
REMKE. £RKRP: BELE, BEFGHBRERTKERY/NT30a, MTFAKBERTERR. MLRTH
R A - ARIL PR 7 T KERZ SN T 10 at KK F20 a. 8 A/MF10 a.
10~20 a. KT20 afIi FAK A ER GEF ISR 23 851% 42% 7%. LFPEN. F
M. AERER B T AIMNE X T AKER/DNT10 a, HTABERZERZ; b4, B8N, F&
NEREH T KRR EXH T KERN10~20 a, SHEXHLHTRKBEARZERTE; N\ HEAE
HREFEDMRER T KX, HTFKERKT20a, BTREFRZERTE.
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1. 5|

R KA D 7K BE I A B B RSB £ KR AL T AN BRES (1] SRT, T AT DG R K
AN RA T HEAT f3 T KA GBI R EAAER 2 H X S50 1™ H S50 #[2] [3] [4] [5]. [F]
BB ARSEKIEA T T B T-Be, A BT € 8 R K R 6] [7] [8]. ARSI AE 7K 7T 1)
Ry Z 5T KIS, 258 B At /K P U A AR 58] [9] [10]. AU R 2K 1
AR HH T KSR R TOKTEA T LRI EZ N A, R T AR PEPARAE X PP i ) S5 1 ) B 2T B

BRI R K AT XM E [, B 2 FEFR 1T 0 IR XM 2 5 S oL X, e T
AP %0 X [11] o RN KGR FEAR St AR AR 7 AN AR 3 F K I AR IR [12] . 34K,
TR KIS REITR . BT HEOKSE R R B, R A K RS AL SR R
TRFZN. BT TKOAGEITAAM, EERTIRIEN]. #2, =K 75, CRMBL TR
BB PR MR GRS — RIMTRE . BMRA LR g e )@, 975 BRI FUHE AR St
KB o

Zr BRI, AR AT CH) L 30047 B A FEAR 2 e 2 R /KA R R EAT T 0, izdtX
U7 K BRI BEAMK G IR AR E 0 TSR R A KA -

2. MIRXMBR, K3 R &M

B L F IR R, HAL 281.3 km?, ALEBAI R EOAMCR G, AV EEN I R
Abib . AREACERIL TR, AEEION B R/ s DURIEE S, PEEONEATL, SEmn
AEFI R o FEFIT AR AL I8 V5 F 7 R AT FTIX, TN BT . FER A A 25 D R AR BOE 22 20 A
HREFENZRALHER . JEHRH) 0~8 m [l PG . B A G 2K T 14 m LU AFEFR A 45 6~10 m 7] F il
BAERIRT 16 mo H AP IR T I b A 058 DU AR AR BUE R R B T ACA AR IR FExs 5, &
IKZAEMECERD o hamwd . M. R SR

HEAR IR R N K BRI KRB N BN, FEIEE K80, R AR (L AT XOE A7 D B a3
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BK B ) ARG . AR b, FEFRF L E M N K i L mr s m R A . AR AL R P RS T )
m(E 1). FEILEBL AT, ZEM T /KBEILREERR; RESBLErhX R E T /K E R AR B
AT X R E L N /K AR/ R P AL A2 7K 035 B | L A m) P L« 3 ik ZE 1 T /K Y
HeM T sRCA N TH RN F, HRCAEKZE R [ FEH0 A B TR AR DL I #h A TR A7 T i & i
J= AR K
3. HERESMR

ARIRTAET 2014 4F 8 AEHEEFZMRET 21 A R/ . FERRE TR, RFEREBN 4~6
m, SKFEEARINE 1 . PG SRER IR X 20°C, KA A 9/KZEAM 500 mL ¥RHE, B E
JFRARh 2 5 7K S 5 A 35 1 J5 AT 7 I ) i R AR A JES VAR TN AR VS A3 (Tt e e, il SR L% 1.
4. ¥TR7K *H EHBIHTE
4.1. HE5ZE

ARSI T 7K PH AEES (775K F TR 3R A B AT . R R B AL T B R K PH 4
B BN K 3R K R GE R A S O R MR S 2 LN K 3t R K RGN RS S H R 4
FERSERARM T, MR KPR A A A A Ay 1 5 R 7T R S 6 B  SUAik [13].
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Figure 1. Overview of the study area and distribution of water samples
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Table 1. The test results of water samples
= 1 HEmARER

b TITu RS Tty b Tty
SG25 10.1 SG39 6.2 SG47 9.8
SG27 85 SG40 7.7 SG48 8.0
SG28 7.8 SG41 9.0 SG49 8.1
SG29 8.5 SG42 8.3 SG59 8.0
SG31 9.9 SG43 7.7 SG62 8.2
SG35 8.7 SG44 8.6 SG63 9.2
SG36 7.6 SG46 75 SG64 9.2
Cout (t):I:Cin (t-7r)e*" -g(r)dr (X1

KLt H R, BOREER ] Coy () b B /KRS8 °H A% R s, Bt B %04 K °H i
HRPE (FES PH BOIREE): 7 o0 °H 7EM /K R G0 P IS G BRI, Bt R /K 4RSS C,, (t—7) At R
KRG H NER AL, Bt — ¢ B ZIANAKIRI PH R E ;e MM R FARR T, 48 °H ZAFH, K
{4y 0.055764: g(7) A °H 1EH F/K RGEAAFR I BC R 3, AR ML R /KGR TR & 7 20 B 8 [ 1 AF i
SYBCERET. FHILATDAE H, AL R A E R S R K CH T B E B SO K RSN
SH N R R AR RS 20 T R 5

HEFR G T 2 R /K AN SRR 2 B R A B, B R /K R G0 °H B N SRIE 3 B KA B K. T
W FEIX = KA R AR K PH IR BE S FORE, T ORI b SR T e M LA E 4Bk % B AR BRK O H IR I
D3t 7347 e FC MR B T4 5L, AR FH 1970~1979 4F o [E 755 (Hongkong)siti . H A% 52 (Tokyo) il %
rbP R P 9 T (Irkutsk) it « -y B2 5 40 5 (Habarovsk) st 22 1] [ 2 [A) A BRI RS K H RIS R 51 B8,
I T 2 T R B A T S R GR 2)TH AR RIWE AT X 1970~1978 4FE KA R /K *H M E R 51 R 1979~1983
FE 1 o [ A HE(Hongkong) i« 48 2 Wi (7 FE 2% o (Irkutsk) it . 5 T2 R 3 50 (Habarovsk) v« i BHK B 251k
(Skovorodino)ii. FE /R 4T 57 (Holmsk) 4 A1 B (Ryori) 2 18] {9 23 [ FE XL AR BR K 3H RIS R,
M 22 0 R U A T T FE(R 2) [14] [15]HHEAF BB FEIX 1979-1983 4F ) KA BE/K °H e R4

Ti(xiy):AX+Biy+Ci (X 2)
K2 x My NG ERMAGEE: T(Xy) A X y B IHERRIBEKHKE: A, B, CH
SRR OH T 5 W 3k 20 25 T AR 5 T R I R 3

IR OC RECRFE MRS, TR A & A T AR Y B BUF AR M (R 2).

OO FCIUESE, 5% 5 W 2R 51 SRR 55 4 118 K S (Ottawa) 3 KA 47K °H IR Ao 25—
FEHR KT 0.9 [16], UL AIHHEAS AT X 1970~1983 4F KA K PH MR EE 2 51503 AR Ktk
1970~1983 4 KA FEK °H W E R HIEHE LA S 7 FE(HE 55 R %L 0.93), FERIFZAH 5677 F2 AR A 4K
(Ottawa) it K B 7K °H ¥4 i IR (1953~2012), THHAF S 7T (X 1953~1969 4F 1 1984~2012 4 K< %
IK PH R RSV

1T E AT 2 132 K 4 (Ottawa) 3t KA B /K °H I IE R 4118 1953~2012 4F, M= 2013~2014 4 (1)
AR, DRI, AR VR P /s - 3feidk T W 2 AOIE 7 IX KA K PH ok B2 S5 Te) 0 [0 VA 5 R AR
FIRFATIX 2013~2014 £ K BEK *H WK IE .

2i b, ARRHEIE AR R A 1953~2014 45 KA K PH IR E R FIIN A 2 fis .
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Table 2. Coefficients of trend-surface equations of *H concentration in precipitation in Hunchun basin
2 EEZMASEK HIREBBEARERRER

Ay A B c FHRRHL

1970 ~7.29 9.80 676.67 0.93
1971 -6.32 14.07 436.02 0.99
1972 ~3.00 6.43 225.98 0.99
1973 0.03 6.90 ~167.28 0.89
1974 -2.65 5.78 190.60 0.99
1975 -2.05 550 120.49 0.99
1976 ~154 4.40 84.11 0.99
1977 ~152 4.26 88.33 0.99
1978 021 4.06 ~116.81 0.89
1979 -0.88 331 28.08 0.94
1980 -2.16 425 156.41 0.98
1981 -1.92 428 130.09 0.97
1982 -0.95 1.92 72.79 0.97
1983 ~2.04 2.46 201.91 0.98
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Figure 2. Tritium concentration curve of 1953-2014 in precipitation in Hunchun basin
B 2. EEZH 1953~2014 £ AKX *H IRE RFIE

AR 52, IR TS KZA R EZNM . Pib. Wb R SRR, KR
B AR NI 2 R K5 T AR O LG ZEiRTIE 5l RINRZAH ELTAT, ANKAE KRR & o 0 T35 28R Y,
RN KR AP AL T AR AR AL, RIS 1 3600
Cou (1)=C (t—-7)e (3 3)

W3R M 1953~2014 AERASE/K °H IRIE RIIBHRANRK 3, TS RIE SRS °H k% R
g, SR 3.

42. HHER
MRIEA A T AR S R, 461K 3 B HH N AURFER(GE 3).



AN, BRI

160 -
140
120 -
100 -
80 -
60 -
40 -
20 -

0

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

I [a)/a

Figure 3. Tritium output curve of the shallow groundwater in Hunchun basin
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Table 3. The *H ages of groundwater samples
# 3. KM *H FERER

B i Fhtla B i 5 Fhtla B i 5 Fhtla
SG25 3 SG39 6 SG47 17
SG27 5 SG40 6 SG48 12
SG28 8 SG41 8 SG49 8
SG29 5 SG42 15 SG59 11
SG31 9 SG43 13 $G62 5
SG35 11 SG44 15 SG63 7
SG36 8 SG46 17 SG64 5

5. X B T IKF RS 8] 53 0 MK TEEAHFE
5.1. T IKEFH#E 2218 3 AR HHE

MR LR K OH AR T A A R A R 2 R KA 4 X B (15 4)

HE 4 TLUEH, Sk b, HHEEHERZEH T K EZ N 30 a DORAMAIIAIK,  H H AL FT 230
5 b DT 1 7KL 7] 08 320 T 18 K

FEWS/NT 10 a ot R /K B A R A HAGE-C R . OBER . RIPER PR DRI AR
AT LB Reg i arhX . BRI aTH X S K EN T T R BN YD BORRAT, BRI,
e HL A SR D) BT B 1) 23 A7 PR 2 1, 3498 Z2 80K, BT DA 7KK 296 B2 88K(9°79 1/600~1/1200),
IKUEIRAS & i, R KRR /N SRS/ T 10 SEAIHE R /KA TRIFR L o5 FEAR AR T AR 1 51%.

SRR N 10~20 a fOHh R K B A T HERR S ST HA . AT, BER . FBRAL BRA
e, B IX R BT, SAKEN A EE AT . ML, SILarhIX AR, EKE
I RBORAR AN, MRS SR LR, T LLK I3 AR /N8 1/2000~1/3000), R EH F/AKZRABARSS, H R
IKEERE IR . 6 10~20 a frth /K /3 A AR £ o5 FE AR 2 Hh S THTAR 1) 42%

SR KT 20 a M FAK BB AN PR T . N\KFH . RS, B THERER
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Figure 4. Tritium output curve of the shallow groundwater in Hunchun basin
E 4. mHR MR BT KR L thik

il
Fdeht AR

il

Moty R KHRIEIX o R X E KR FUE VR RO L MRS £ SOR AR A, ORI, MU 2E,
FFF LK 3305 B2 /IN(Z 2 1/3500~1/4500), /B T KR5S, HFAKER MR K. Fi AT 20 a i T
RGP ATHRR L) o5 2 A T AR P 7%

5.2. MTKEHR KERETEIFFHE

VR G IR 2 R /K BN R R BN KA K. BRIk 4h, LIRS et FFAr . Briess .
LR, HZN. SOONSEM SR ANER RS L. S DL SR F 2 AR A
e, W EEEZ LS & A RLBEK I [F) AR IR AN 25 AN BRI A R B VR IR, RIS
HREH N OKIIFA G X, E7KERURECH , MR EEEOR, R KBRS B iR A, At DA R /KR
/N, AT 10 a (W0 SG25. SG28. SG39. SG62. SG64 %5 ).

SR b, BRI AT R B KSR, B KRR, FLBRIE KR EY, H T AR R K
BIX (PR BIEA B KA SCHA B S ) B 02 RS 7K 2 B0k e AR 4,
MBS REAR /N, K TIHEBENRDS, R T KPR BRI S . Rk, SAMEIXAHLL, HEEAHEREH T
JKAR X I R K ARG K, 9 10~20 a (21 SG35. SG59. SG44. SGA4T).

B 7N LHRANE K ZE R AL, AR 7 38 2 T K I e & HE A 1 g AT VL . AE SR AT IV A AR
TA . TR TR SEHR PR 2 R 2 T KX, S E R, Mot W2
R KIEAAZ B 55, BT LA RKFERER, AKT 20a.
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6. &t

1. Mk b, FERHRE R KER /N T 30a, ML AT m S A . AR AL pa R gy
[ iy KA S E T /N T 10 @ 3K EK T 20 a.

2. RN 10 a U K A TR R, 20 5 AR S H S T AR 1 51%; FLUCONAERS Sy 10~20 a [k
TK, LRI AT 42%; KT 20 a FIH R K AR RN, 20 R B AR 7%,

3. BHEBMN-C TR PR FER L R REA . AN SOUREERE T KRN X
HRKFERNT 10 a, M RKIEHAZ B oREL HAER . BEMN. HRA. KRN LN ERERAE
EIZH T KRR N 10~20 @, i F/KPEFRZ B ks : I\ AT o SR R R R KX, iR
JEH R KIS B 55, Hh R KRR KT 20 a.

ELmAB
HEH R ERDE K E BRSNS X RS ZE S0 5T 7 (1212011140027).
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