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Abstract

In order to determine the relationship and transformation amount between the main stream of the
Naoli River and groundwater in Sanjiang Plain, the hydrochemistry and 8180 isotope samples of river
water and surrounding groundwater in different sections and periods of the Naoli River main stream
were calculated and analyzed quantitatively. The results show that the main stream of the river is sim-
ilar to the groundwater. The isotope data of both are distributed near the local precipitation line,
which is one of the main replenishment sources. In April, the upstream and middle reaches of the river
were replenished with groundwater, accounting for 77.27% and 66.67%, while the downstream
groundwater was replenished with river, accounting for 38.43%. In July, the upstream groundwater
replenished the river; the upstream and downstream rivers replenished the groundwater; the propor-
tion of replenishment was 15.04% and 11.82%; while the Naoli River was replenished by the Qixing
River; the proportion of replenishment was 32.50%. In October, the upstream and middle and upper
reaches of the river were replenished by groundwater with 15.95%; the middle and lower reaches of
the river replenished groundwater with 16.18%; and the Qixinghe River was replenished by Naoli
River with 18.99%. The results of this study can provide scientific basis for rational utilization of wa-
ter resources in the river basin.
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1. 5|8

IR B N LA AR AR R T 75 B 50, AR A h K 5 N /AK 2 [ B UIE, B4 S ERE 1
AN, T NRETE A SR A Rk, HR/AKSH R K2 [ A BAEH — B2 R /K5
A — AN E B 1], RGEHIT A RIK SH R K Z [ AR R, K BEIE G HF AR . /K SRR 4%
IR GRS GBS A BT HEAEH .

IR R TS KA B O TE LB . R JERE S . AR SR SRR it T R A B FB . HARIRES
AR R EE R R B RRE AT, R A RIS T K S B AR R ERRI[2] . HERAK E HL R K
FHEAE F 520055 %5 E KA 22 5073 10 20 A REE AR A DL R SR e A R BUE AR A, TR E A 2 2238 LA
TRAEET7 V5 AN RIS 28 H AR Tt 38 N 3R 7K S5 b R 7K 22 () A0 00 2R [31-[9], FF R [RIAL 25K e st S AR
[10][11].
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Figure 1. Distribution map of Naoli River basin and water
samples
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AR, KRR ARG AT IS 1 s, 2iKRE s pH S A S9IR « 99 Bk vl ,
TDS #J/hT 1 g/l HE/MTIHNR R SKEEEZ MDA MAR ALK, E&EZ 10 m FERBFREE[19], itk
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Table 1. Statistics of chemical and isotopic data of samples from Naoli River

F 1. B’IAKE LK FEFIR R RIRER T

KAk meq- L & 437 25 /%o
B3] ZiiH{i pH  TDS/mgL’’
K*  Na" Ca¥ Mg" HCO; cr SOy 5"%0 3D

K B/ME 611 101.30 0.06 052 053 025 1.02 020  0.19 -13.32 -100.66
(SW) WK 796 239.98 0.17 154 208 111 3.14 0.80  0.66 —6.05 -58.45
EHE 724 153.92 0.10 088 128  0.69 1.89 0.56 038 -9.88 -78.91
EEHTK  E/AME 645 108.05 001 062 079 044 1.74 0.05  0.00 -14.36 -105.00
(NGW) B 787 443.74 082 200 3356 297 6.11 2,60  1.46 -10.52 -81.32
THME 691 213.09 0.11 111 194 1.15 3.20 0.56 027 -12.13 -91.03
mRETIK  RAME S 6.45 101.52 0.01 068 080 038 1.93 0.05  0.00 -16.79 -121.06
(FGW) wAKE 730 698.57 029 373 864 434 7.20 510  1.67 -5.15 —60.29
THME 684 317.34 007 146 325 1.77 4.16 137 040 -11.76 —89.85

H Piper F(1¥ 2 fizR)E i, HCO; KA FRKBIIHAE T, S E 1 40.23%~50%LL F; BHEF
P Ca®" . B HCO; Ml Ca®*obh, JAIK/KFE S SOT Al Na'+K & S i, LR /K CUAI Mg™ & A
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Figure 2. Piper diagram of all water samples
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Figure 3. 3'*0-3D diagram of all water sample points
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Figure 4. TDS and3'®0 curves of river and inshore groundwater during each monitoring period
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Figure 5. 3'°0 and CI" distribution diagram of water samples in each section and monitoring period
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TERE A RN A b, AR R e, k4 87°0 #udls, R ARG)IHE, A3 & i & X B
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TN, AMELEBIDN 15.04%H1 11.82%. 10 H FERKEIGA WD, 15O T2, #lh Bt oK

DOI: 10.12677/jwrr.2020.92017 165 IK BRI T


https://doi.org/10.12677/jwrr.2020.92017

ALV JRBE SRR K S R KA R R b

KRR, MR LI 15.95%, b T ARDKAME LT KON 3, AMEELBIT Y 16.18%.

Table 2. Transformation relationship and recharge ratio of every section in every monitoring period of Naoli River

2. RIVAE MR XX R RAMAEES)

EEG: ) X B X (kb L) % AL TT )
4 1 i 71.27 H R K-k
Hhil 66.67 T R—TK
T 38.43 T 7K —Hh R K
7H b 15.04 TK—HTRK
R 11.82 K- H R K
10 A rh L 15.95 T KR—TK
T 16.18 K- K

6. &it

P T /K 5 R KK A 2R AT, DR38BA . FHEF#08 HCO; « Ca™'s [RI 3 Bidi 48 4 A /5 24 1K
SRR B o S IR A 2, I TE i A b R R AR SR, IR R R, WK S R OKAS B
PR (AN G 32 32 B2 M b 35 Tk SCH TR 26 At B s, [ B 32 BIAMG TR AT 5 B ) s, AR SRR A0 G
F A B AR SO BT 2 A g, AETRIITRI K 32 KUK S UK S K I R & Abas, KA BT, o0 T EA )
HUKRR.

1) VKSR KA R A I T RIS (a4t 4 3 DI R AKANATRIACHE, 7 H UK HE R KN
F, 10 AWEALE: LXK By RAKKMEIK, X B O R ZEHEIC, TR R RER, A
TR A H TR K

2) 4 H i K i X Bt R /K ANATT K, H R AKHMA ELBIR 77.27%F0 66.67%, R I K ANMA R K, oAb
BN 38.43%; 7 A LU R AKANARIK, H B R R R KA A L R K, KRN EEAE Y 15.04% AT
11.82%, [FIIH 79 52 B-L T AN, HAME LGN 32.50%; 10 H B3 Ko B R KA K, T KNS
LB 15.95%, R KNG R 7K, KNG LEBIA 16.18%, LAETANMEFHE 1A, #hh LLl 18.99%.
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