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AGE AND CIRCULATION CHARACTERISTICS OF THE GROUNDWATER IN
SHENYANG-FUSHUN SECTION OF HUNHE RIVER BASIN

SHI Xu-fei, LI Xiao, CHENG Long, LIU Qiang
Shenyang Center of China Geological Survey, Shenyang 110034, China

Abstract: The age of shallow groundwater in Shenyang-Fushun section of Hunhe River Basin is calculated with *H
isotopic method. Through the age zoning of groundwater and analysis of its circulation characteristics, the paper
provides a scientific basis for the rational development and utilization of groundwater resources and study on carrying
capacity of urban resources and environment. The results show that the groundwater in the Shenyang-Fushun section is
mainly the modern water replenished in the past 60 years, and the age of groundwater flow increases gradually from the
eastern mountainous area to the western plain. The distribution area of groundwater aged less than 30 a, 30-60 a and
more than 60 a account for 34%, 31% and 35% of the total of the study area, respectively. The upper reaches of the
basin are hilly and mountainous area, with single aquifer structure, coarse particles, groundwater age less than 30 a
and strong groundwater circulation. The aquifer in the middle reaches thickens gradually, the alternation of groundwater
circulation weakens gradually, and the groundwater age increases to 30-60 a. The aquifer in the lower reaches gradually
changes from single layer to double layer and multilayer, with fine particles and slow water circulation, and the
groundwater age increases to more than 60 a.

Key words: tritium; groundwater age; groundwater circulation; aquifer; Hunhe River Basin

%5 B H#A3:2023-03-17; f&[5] B #7 : 2023-04-14. 4R35 k35

EETE =T R R 350 B P K SCHb 5 5 KO8 IR R A 7 (DD20221753 ).

PEE B AT (1986—), 55 1+ B g T REIN , 35 52 K SO T 5 R84t RO A S0P 58 T4 A bk 30 74 DR BH T 2 405 X BT JE K A7 280
5, E-mail//shixufeil986@163.com


http://www.fineprint.cn

366 W 5 % W 2024 4
0 5l§F 1 MARXHES KR &G

T PH - B A A2 Tl BE b g A% 0
WX, NV RER, Tl R Gk, i A K B .
KA T A A AR K E KR
PR AR, T BB A MR A T A R
BT HEK A A FTE X T K R GEIE R AL A5
KT WA, R R TR KB IR A A AR
T KGR AR R 25U, A5 B R KT
C 2T TSk RGBT S — R IR
JR IR, PRI , T s R K R AL iR R AT

[F] 137 2R 52 AR 72 23 A b R K O B0 ML A ) o T
Belo2 AR R AR R > T ARG 02 5 R K
ATEPRE AL, S d A0 L T KB ER AR 0 BAE R
FR L ACKIE S MR K AR Y R )22 5 I R ALK
FORIZE AR K B AR AR SR CH) R 28 044
R X Y8 ] A S BH - T M BE P J2= M T AR AR i A7
S I M T KPR AL BEA T 00T, B 7E %L IX
KBTI BT KM AT B IR R AR B AR
PR,

T B P BE A7 F1L 7248 R, 45 M 1
H | FrbE SR, VA R A B T2 6 049.2 km?,
VEW AR AC I P R g I AL (&L 1), s N i
VU Ze i 2 R R AR 1L b | B X e DA
IR ) R A R R AR s 32, IF B A LA
LTRSS o (O e | N L RS G P B N
AT S B — o RS,

VI L 38 A BH - B 565 DU 20 1l )23 K T ROy
PO 5 X, T B 5 2 e Fg i iR, 2
PRRUZ opE A ERZ L RUZ K koK ERZ 4
B FAR [ P T RSR[5 85 BRAD | O A e T2 AP
BEANAS RS s KRS B+ BBk Bh
WGt 20 R)E B2 E 22, H)2 R % 5
B, FLA AR5 U RARECA S S KZ i i R oK
FARRFFEXT A

T IR BH - Bt R K R KRR
ANBEN, TEZRIBIL X IR AR /D S L UK A ] )
FRWANG . AR B BFSEIX R K 4338 1L | B 3

BT BRI 2 T AR AF R 2k B BORAE s A

Fig. 1 Water level contour map of shallow groundwater with distribution of sampling points in the study area
1—KHE 15 S %5 (sampling point and number) ; 2—255 /K7 2k (contour of water table); 3—HbF 7K 18] (direction of groundwater flow ); 4— K SCHbETH
T (hydrogeologic profile); S—HiF /K (surface water); 6—MF5T X715 (boundary of the study area)
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Table 1 Test results of water samples

eSS SHITU ||BESS SHITU ||BESRS BHITU | |RESS HITU

T01 11.6 T16 10.9 T31 11.0 T46 1.0

T02 10.1 T17 12.6 T32 9.8 T47 5.0

T03 10.5 T18 2.1 T33 15.7 T48 8.8

T04 10.8 T19 12.6 T34 55 T49 8.0

TO5 2.8 T20 11.6 T35 10.7 T50 6.6

T06 9.4 T21 29 T36 7.5 T51 7.2

T07 10.6 T22 9.0 T37 9.7 T52 4.7

T08 4.2 T23 1.0 T38 1.0 T53 6.9

T09 11.0 T24 7.4 T39 10.8 T54 6.6

T10 115 T25 1.0 T40 10.9 T55 2.7

T11 10.1 T26 10 T41 12.3 T56 17

T12 11.0 T27 8.1 T42 10.3 T57 52

T13 10.4 T28 8.7 T43 8.6 T58 77

T14 3.9 T29 9.0 T44 3.6 T59 1.6

T15 4.8 T30 9.6 T45 9.9 T60 18

3 /K CH E£#8iTE
3.1 HEFHE

AMFFERG T K R GE H R A i ¢ R R &k
FN, AN K R M M E T S ER S
FERE AT, MR K H o iy g A R g ¢ = AT
A FUA KR

CulV)= || Cultore g(r)ar (1)

o ¢ I T K CH AR SR SREERT ] Coult) 2 ¢ B Z
HUR ZKRE S R OCH AU BE BRI 2K AR ARG B R
7 R °H IALE B K2 i R s TE] B R 7K A AR
C(t=7) R t—7 B Z 0 T KRR R IR 1Y *H W B B -7
IHZI AR T H MR s e MR EFEAZ R T, A
H AR EEG (1) /K2 P KA 1 2 L R 2
RIHE T AKRE i FP AR [ A bR 7K T 5 7 B ).

WF5E DX HL T 7K & 7K 20 i R 2 bR A b T
455, KARERKANB AN H T K G o] LI AL A 115 2E
issl, BIURAR B AT, SRR R KA kA
KR A, NIRRT B mEA /K2 R A% AR
SN SN NG DR o

Cou()=Cip(t-7 )™ (2)

AT LAE Y, [ R B s A AT
JKCH A T TR EESHONH I OK RGN °H i
APREL, B -7 B2 A RS K O H MR
32 HARRAEKRSEK H RENHE

1953 4EZ 0, ABERRAEK SH WS {54
10 TU, ZAZMRRIE 52, 1953 422 J5 1Y KR
K CH MR RGN, B RIS X e = K ) AR
K 3H R EE WEIEERL , BT LARR B [ B I RE LA 7E 4 Bk
BEE B RAREIK SH R W I3 43 A e JEL W ek i) 17
{90, S T Bt i 4 LR B T DX 1 Ay,
i L B HEAIGE X 1953—2018 4R RS %K *H He
R,

DA 1970—1978 1y E A dsul  H A A 5k
FURZ W B R ZE e Tl | W B8 R sl 22 [ 4
B AR X7 B AR K SH M R A PERE, it o £
JC R FA B AT 5 A (3) e AR BB 5T X 1970—
1978 4F KK *H MR B =471,

Ti(x,y)=Ax+By+C; (3)
KA iy RS W (2 E R 5 T(w,y) NFE


http://www.fineprint.cn

368 Hh,

=

2024 4F

(o, y VAR5 i AR RAREK *H MR BE s A B .C, N5 i 4R
KA HHEE 5 Wik 28 4 B R G 5 PR A 2R 4K

2) FIIH 1979—1983 4 1y v [ 45 u A 2 1 i)
FRORPE R Sy (I LB R vy T RHR B 2kl R
IR vty | 4 L3l 22 [ 118 2 ] AE X7 R SRR K
R R AN ERE, i 7 200 MR B A m e
(3)HAEEFNFIFEIX 1979—1983 4ERYRSEK H ez
R4

AR N S A S A YR T [ B i REMLAA B

W 3 Chttp://www.naweb.iaea.org/napc/ih/IHS_resources_

gnip.html).
A R B E VRS, PR B4R A E
TR BAT B AR IE (R 2).
*2 HMRRAKEKHREEEEHREREE

Table 2 Trend surface equation coefficients of °H
concentration of precipitation in the study area

Ay A B c LEPS '
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 5.50 120.49 0.99
1976 -1.54 4.40 84.11 0.99
1977 -1.52 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 4.25 156.41 0.98
1981 -1.92 4.28 130.09 0.97
1982 -0.95 1.92 72.79 0.97
1983 -2.04 2.46 201.91 0.98
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Table 3 °H age calculation results of groundwater samples
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Fig. 3 Zoning map of groundwater age in the study area

I—&4(town); 2—HbF/K (surface water); 3—H5E XA boundary of the study area); 4—<30a; 5—30-60a; 6—>60a
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