#8543 3R 2022, 37 (10): 1362-1370 http://www.finyxb.cn
Fujian Journal of Agricultural Sciences doi: 10.19303/j.issn.1008-0384.2022.010.016

MR, HIR, AR, A BRI E A KA 2 I S S AR B R R [ AR A AE i, 2022, 37 (10): 1362-1370.
YE H M, GAN J, LI G P, et al. Temporal and Spatial Distributions and Controlling Factors of Hydrochemistry at Wuyishan National Park Water
Body [J]. Fujian Journal of Agricultural Sciences, 2022, 37 (10): 1362-1370.

R L E R A EKUFER T 5B EITHI E R

SRS, H 4, FEE, ARM, Fmet, msd, Epe’

(1 RFVERES SRR T REG/AREE A5G O AR AR E, fd R 3543005 2. RFEREPBIE,
e REW 3543005 3. THEKSOKEIHEEI R ZRM AR, TH Z=M 225300)

B Z: (8] R ER AR LR KR FEZ . BHEF& 2, 8% KSR AR 58 010
FRAE . MEFIALEI R A Yt 2R, (7535 SRAERIRIK ST B o) it B i) 30 43 MRk A6, I 2 Ak~ 8 -4 4
Sk, FIUHEAHTE . = A B R 7T B AT K A AR LS AL 288 8, I DL 8 B 4 Fr RS A 1 55 kK
e R R Tk, (R JUMZE KRS ME, SIEMEIR (TDS) FHI(E N 2530 mg L CLAL T (i i
TR EIH 100.00 mg L), FEE T4 R/FF N Ca® >Na'>K'>Mg™, FEIE T & FHCO; >Cl >
NOj; >S03 o ARSI E , % BUK& TDS Kok 22 %50 B8 1 e B 52 B A K0 > Sk 30 > Fok 3015 AR
VT BEAT L, TDS R FE & Tk &M IR Tk 28 T, [Fie] SRR EZR AR JLME K E 2
FIJHCOS -Ca” +Na B, VEFIHLHI LA G XL 32, — @R 2 KRR FCKIG S . b, A0 )Ue st b
TEIAT B 1A 7K Ak 2 2 R /N T R U 5 R RR KO 2 7K B A K A 2 AR PR T At K ST o TRTEE, W5 XK A2 1
PEF T2 T LURR R 2 AR IR A A9 AR FI A =, T 38 % K b 2 0 B 1Y) BTk 58.82%.

KRR AKALERRE; A0 A AR UE s RERIER AR Julng

FESES: X53 XEKARERS: A XEHS: 1008-0384 (2022) 10-1362—-09

Temporal and Spatial Distributions and Controlling Factors of Hydrochemistry at
Wuyishan National Park Water Body
YE Hongmengl, GAN Juan', LI Guopingl *, HU Jiapengl, SU Liman', WU Jinpingz, WANG Shengyan3
(1. Fujian Provincial Key Laboratory of Eco-Industrial Green Technology, College of Ecology and Resources Engineering, Wuyi
University, Wuyishan, Fujian 354300, China; 2. Library of Wuyi University, Wuyi University, Wuyishan, Fujian 354300, China;
3. Taizhou Hydrology and Water Resources Investigation Bureau of Jiangsu Province, Taizhou, Jiangsu 225300, China)
Abstract: [ Objective] Contents of major anions and cations in the Jiuquxi River at the Wuyishan National Park were
analyzed to unveil the spatial and temporal distributions, action mechanism, and lithological control of the surface water.
[ Method] Thirty water samples from different river sections were collected at different hydrological periods for chemical
determination. Gibbs, triangle, and endmember diagrams were applied to analyze the hydrochemical mechanism and
lithological control. Principal component analysis and model calculation were applied to quantify the hydrochemical
contributions. [Result] The river water was weakly acidic with an average total dissolved solids (TDS) of 25.30 mg'Lil,
which was well below the world average of 100.00 mg~L71. The contents of major cations in the water ranked in the order of
Ca”">Na">K">Mg"", while that of anions HCO; >Cl >NO; >80,”". In different hydrological periods, TDS and most
of the ions were dry period>> normal period>> wet period and increased from upstream to downstream of the river.
[ Conclusion] The hydrochemistry of Jiuquxi water in the national park was HCO3 -Ca’+Na" type and, basically, of a rock

weathering action mechanism that affected by precipitation, and to a certain extent, human activities. The rock weathering

WrEs EEA: 2021-10-31 HIf: 2022-06-13 {5k

EE R : MR (1984, o, Wid:, RIBIR, FENGFREFAERI ARG IR ZPIF (E-mail: hongmengye@sina.com)
EEIERE: BET (1966-), 5, Wi, #IR, FENFHEWZFEERY SRR (E-mail: ptlgp@126.com)

E2WE: PEMLEREELSTIE (2019M661874) ; RAH HARIHIEETE (2020005218) ; FTFHAHEIE (2022ZXHZ002) 5 K24 Q15T
ZATRIWH (202010397014)



5510 3

PRHF: K RLE RN BRI E 5 RIS B E 1363

altered the hydrochemistry more on the upper reach than the middle or lower reach of the river. Precipitation affected the

hydrochemistry most greatly in wet season. The lithological control on the area waters was largely weathering of carbonate and

silicate rocks that contributed 58.82% of the controlling factors of the hydrochemistry.

Key words: Hydrochemical characteristics; spatial and temporal distributions; rock weathering; Wuyishan National Park;
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Fig. 1 Water sampling points at Wuyishan National Park
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Table | Composition of major ions in Jiuquxi River water CHfir: mgL™
Charajiiiisii value pH DS ca Mg2+ Na' X HCOg NOg SOE’ cr
He/ME Min. 5.42 15.00 0.70 0.08 0.45 0.37 6.10 0.71 0.60 1.26
FEME Avg. 5.92 25.30 1.66 0.35 1.16 0.69 13.41 1.89 1.29 1.93
K1 Max. 6.71 41.00 4.05 1.26 2.59 1.35 26.15 4.77 3.04 3.20
FrifEZE SD 0.34 723 0.89 0.29 0.46 0.27 4.66 0.95 0.55 0.54
AR RECVI% 5.72 28.57 53.90 82.28 39.24 39.01 34.76 50.14 42.39 27.97
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Table 2 Component loadings of principal components Jiuquxi
hydrochemistry

A F¥1 72 H13 AT %=
Variate Factor 1 Factor 2 Factor 3 Publicity of variance
Ca” 0.386 0.448 0.774 0.912
K’ 0.084 0.388 0.902 0.958
Mg 0.312 0.776 0.423 0.847
Na’ 0.104 0.854 0.372 0.876
Si —0.191 0.923 0.126 0.854
HCO3 0.852 0.407 0.100 0.897
cr 0.901 —-0.144 0.242 0.883
NO3 0.307 0.584 0.609 0.764
SO%‘ 0.380 0.574 0.729 0.963
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Table 3 Comparison on hydrochemistry of Jiuquxi River and
AL %)
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T B AT UGB R CO, XIS IX K Ak 2 ) I3 ok
TR TTHR AR N 22.76%, (K T S pgF 3™, 5
g™ s R . A, IR T
BHAH Cl o Cl o= FXCI ., Hih Cl L, Rk
CL¥FE (pmol'L'), FZE/R K 4325 & 28 B 1 2k
i, F=P/ (P-E), P F£/RMBAEYFKE (mm),
E R FRAE 78 &/ (mm) A5 R K T K
VR B TR, 2 O X T K CLVR E 5.44
wumol- LY, 45 7 I [ T 4t 1 4R S 19 26 & 42 5 K
1960 mm F1 1000 mm"™, 75 HBFFEIX F=2.04, CI =
11.10 pmol-L ™' ZEMLIERE |, 45438 g Eh A 1E 1
Jr P BB I XA R K AL 2 8 Tk, 15 BT
FEX R RIS KAL) S5 BT R 2.45%, BEAKT
H LT A E M (3.00% ) LRI, i il P
(BT AMMKA CO REZ A ) FEAMHE TR
SRR (2.45%) R RGBS, BT LAHES R I 3h
XA XK AR A ) B BTk 2 R 1.13% .
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(1) WFoE XK b2 3 2 B S BB L D 15.00~
41.00 mg-L', KAk2ZEMHHCO;-Ca’ +Na Y, F %
BT B S ) A A A s AR e, P
KR, FARWIERAR, FEZBEWEAZN,; =
[ A B AR LB N . R liF > il > Blie, SR
B0 bW 1 550 M2 N Ry 1 Bl B A G

(2) A WAL 5 7R F 53 XK Ak 25 14 1 AL )
PLA A RAAE R £, JOF B2 — e B I R AR K
FNRAVERTE W o o, 5 AR i B i 7k
M 20 U e /N T R i s R KON SR K g K
A7 28 LR T R T A K SO

(3) =S Mmum A, W5 KoK=
P B AR LIBR R 5 B R, RERAEIRZ, R E
B/l o, RER R A28 R 0 4R R FIAE K
TEGEH, B R ER B A 1 A ) A A A 8 B R
FERRA B PR T TT B A 2N R il

(4) FRor e SRR, W90 DX B R o A ik
W H T YW RACVE R & S hr, WH TR SN
58.82%, Z&EKEAH A H 14.85%; [N, BRIL AR E S Hr
T KA COp AT L TR 7K A 2 ) 5 oK 8 BT iR 3 ] 3k
22.76%; WA, KA FIN 1 35 w53 50
2.45% F11.13%.
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