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Hydrochemical compositions characteristics of runoff in Dinghushan forest region

under the background of acid deposition
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Abstract: In order to understand hydrochemical compositions characteristics of different runoffs in the source region of
humid subtropical basin under the background of acid deposition, hydrochemical compositions of the stream water, soil
water and groundwater were analyzed in the Dinghushan forest region on a seasonal basis from 2019 to 2020. The results
showed that the pH value and acid neutralization capacity ( ANC) of stream water, soil water and groundwater in
Dinghushan forest region were low, which were between 3.45—6.77 and —545.51—302.09 wmol H*/L, respectively. The
stream water, soil water and groundwater were all weakly acidic. Under the influence of long-term acid deposition and
natural acidification process, soil, vegetation and dust particles in the Dinghushan forest region had low buffering capacity
of acid deposition, and had little effect on slowing down water acidification. The concentrations of chemical components in

different water bodies were different, which were related to soil nitrification, soil adsorption, mineral chemical weathering,
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etc. There were little difference in the ratios of cation molar concentrations between stream water and groundwater. The
cation of soil water was mainly Ca”", and the molar concentrations of K*+Na® and Mg” were relatively low. NO; +SO7
predominated in the molar concentration ratios of anions and DSi in the three kinds of water bodies, the molar concentration
ratios of DSi and Cl~ were relatively small. The concentrations of K", Ca®, NO; and SO in soil water were significantly
higher than those in groundwater and stream water. Except for NO; concentration, there were no significant differences in
K", Ca™ and SO concentrations between groundwater and stream water. The concentrations of Na*, Mg®, Cl” and DSi in
groundwater were significantly higher than those in soil water and stream water. There was no significant difference in Cl°
concentration between soil water and stream water, but there were significant differences in Na', Mg” and DSi
concentrations. The hydrochemical compositions type of stream water was NO;- SO -Ca®- Mg®, and the hydrochemical
compositions types of soil water and groundwater were NO;-Ca™* - Mg”*. The cationic of stream water were mainly from the
chemical weathering of silicate minerals and atmospheric input, which contributed 85.76% and 14.24% , respectively. The
content of SO? in stream water was not much higher from that of rainwater, but the content of NOJ in stream water was much
higher than that of rainwater, indicating that more nitrate nitrogen was leached from forest ecosystem. This study can provide
basic data for study of the influence of acid deposition on hydrochemistry compositions of water bodies in source region of

basin, and also provide reference for the management of Dinghushan forest region.

Key Words: acid deposition; water chemistry; chemical weathering; water acidification; Dinghushan forest region
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P AR e A, HE DT R 2R ol 1980—2018 AR B4RV 1Tl 23°C , ZARF- K& 1650 mm, 1
F(4—9 1) Bk G R AEROK R 78.91% A LLAR DXHERTE 14.1—1000.3 m 2 [, HuJE Sk L0 s il E B
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B 1 MRS I Sl R AR (31.26% ) EF TR ZCHR (48.16% ) L S FRARR(1.89% ) | L3t ¢
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Fig.1 Geographical location and sampling sites distribution in Dinghushan forest region
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BEOK AN R KRR BOR AR (R 1), RAE R ALE AT AN 1 7R o B b 4R A5 4 [ S 2 1 4°C 454
VR, PR A R AR AR
X1 BIFENTREHRYE
Table 1 The number of seasonally collected samples

FRAEEL Number of samples/ 4™

i

Season K (T 30 T4k LR IK
Stream water ( main/tributary) Soil water Groundwater
#72%(2019 4F 3 H ) Spring( March 2019) 7(3/4) — 1
HZ2(2019 4F 7 H ) Summer( July 2019) 34(11/23) — 3
#Z%(2019 4F 10 H ) Autumn ( October 2019) 35(11/24) 6 3
2752020 4F 1 A ) Winter( January 2020) 29(11/18) — 3

BF AR TIRIEAT TRBERSE , —AURBA RERIRE R,

2.2 KA

B4 Bl R AR X 2 S HOK BN (6P %Y, 95 [ Myron L 23 w1 4E7=) M E LK -5 K i T 7KK
R(T) SR (EC) FEALR AL (mV) Fl pH B, B A IET, %6 H pH B8 4.01£0.02,7.00+0.02,10.01 +
0.0219 2% MW ( 32 E HACH A R ) AT AR HE | 45 S50 50/ B2 4301 2 £0.1°C . £1 pS/em 1 mV |
+0.01,

FESCER S R TK R OK R T KK FERRYE EC H/NEIARKHEF J5 , LR R 0.45 pm MRS L4 R
BRUEMELT U8, 2L U8 Bl ) 4 B O R A s S U Ry, — 1 FH Ak B AR B AR R R S G AN
(Optima 8300, 3% [ PerkinElmer 23 742 77) ik K* Na®  Ca™ Mg™ FIAEM# Si(DSi) MM EE , 59— B T (%
L (1CS-5000, 3% [ Dionex 23 w42 7%) ik C17 SO \NO; MK ,

AN R AKFNHE T 7KK AR I 56 [ e A (HACH) 22 W) A2 7 19 H 3l LA 17 7€ X ( Titralab—TIM865 ) 4% 4% 2%
( Gran) Vi 8 LA TR FE T A2 , A ARR 2 2 ) pH (20 310 4.5 4.2 3.8 F1 3.5, [l A BARERFR MR B2 0.02
mol/L, BFAIKAEZR/DRE 3 I, A FIE.,

2.3 BRALEES 53y
iR ORI Z 8 ( ANC ) S e K AR BEIR I 5 28 vh B 1 A F AR 2 ANC BB A R
ANC=Ca’ +Mg* +Na"+K*-S02 -Cl"-NO; (1)
A ANC 54 8PS 347 pmol H' /L,

P R K BREE | K AREREE £ E  HCO; M COY 4, Horf LA HCO; 3=, Bf LIAE Z B 58 i
Wi A2 OB & YA HCO, S ) FERR KR P, BRIR R 0 EEAF AL AN H,CO; (W #AS CO, Al
H,CO,) ,H,CO; ANFz52 i F MM GTRR AR R >, 25 ELEE K 0 OB & 5 47 HCO; &2 5 = AR kiR
% A SORA3HT HCOS AN M

KAV PR B 36 % e A AR R MRS TSR JR AR i 1] LA Gibbs BESRFE /R 20 Hir R 0E
R A2 3 PH S 1 A BTk T LASE 2 1 Vg R A 1E 28 ZORN A o ¥ K BH B 7 3 2 LU A A Al 3 2 3B ot
LU

(CI") . =(P/R)x(CI") (2)
(€l),/(Na*) = 1.15 (3)
(K"),/(Na") ,=0.023 (4)
(Ca®) ../ (Na') ,=0.02 (5)
(Mg*) ./ (Na*) ,=0.11 (6)
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K, (C17) A CUEERAIEME (wmol/L) , P oA IRAE B K i (mm) | R W TAE AR IR R BE (mm ) , (C17) A
RAREKE CIHREE (wmol/L) , (Na" ) (K") . (Ca®™) . (Mg™) 7354 Na® (K" Ca® Mg HYEER I IE
(pmol/L)

JK b R LA (TDS ) BT A L A= (7) s,

TDS=K*+Na*+Ca’* +Mg** +Cl"+NO; +SO; +HCO; (7)

X, TDS 548 TR AN mg/ L, ORI HCOS S REBIE, 7EH R R & 1 0,

R HT SPSS 19.0 B AF X EHEHEAT Pearson FHICHEIHT 22 57 BT, WA I 7 ¥ N BN R 5 2505
H1 Duncan K556 , 535K 58 0.05 56 H Origin X251 B W5 IX bR 5 FRAE &40 45 BR H
ArcGIS 10.3 Bf2iil A B A IR A E A SR80 oo BRI S I 55 F & (http ://www. cnern. org. cn/
index.jsp) , M AE ( DEM 085 ) 75T SRTM 90m DEM 40 7 5 FEE0HE 22 ( http ; //srtm. csi. cgiar.org/ ) . B
RGBT E AL EEE M (hitp - // data.cma.en/) | HEPRTTRIERYT = M T #F SO, \NO, 5 K05 4

BRI 53 )RR T4 PR A A IR Ry K AT W PR AR DL A ) (hittp < // eeb. zhaogin g.gov.en/) FllJ T AR A8
BE T B A MR B — A DX s A M0 X 24 A T 235 SR AR 5 (hittp - // gdee. g d.gov.en/kgje/index.html)

3 ZBREHS

3.1 RUKAEELE R A

SR X IR K K T R KK IR A T 16.47—26.90°C 22 [8] , EC 75l iy 23.04—269.93 uS/cm,
ORP Ju [ A 135.00—441.67 mV , AKAARAL FAAAL IR . BRUNANIL & KB A58 b % K & pH<6.0, ANC<200
pmol H*/L VE R /KT 5 Hh BLER AL BR G (1) B, pH {E AT ANC 80N 7K IREE piRE F7 58055 , & AE B AL i mT Be 1 )
B, SR IX UK pH (A T 3.97—6.77 Z [H] , ANC fH4r T-301.01—302.09 wmol H*/L Z [, pH<
6.0 . ANC<200 pmol H*/L IR KFEIL 84.76%, +3E/KMIM T /K pH {H 5510 3.45—4.28 F14.37—4.94
ANC {84351 }9-545.51—2.41 pmol H'/L F1-190.67—68.31 umol H*/L,pH<6.0 H. ANC<200 wmol H'/L [+
HE7K R R /K KR 100% (R 2)

Bk IR S T K BT R B ANk 2 R, KA KP VR 0.92—91.28 pumol/L, Na™ ¥ i 2K
11.00—169.57 wmol/L, Ca> ¥ & 4y 12.80—350.00 wmol/L, Mg™ ¥ & A 11.71—153.75 wmol/L, R Fi/KFiHs F
K K" \Na* Ca®™ Mg™ VR EKFENMTLETN, KK SOT WEHN 6.77—131.25 pmol/L, Cl ¥k K
12.39—145.63 wmol/L,NO; N 5.97—1017.74 pwmol/L, R /K Fish T 7K B 8 7 BE il 2545 A8 b A7 A5 22
S CUMRBE R A NOS W i S H Hh BE L 2 B 5 KBRIRZ, AR B K SOT W = #k
BT LB, T K SO Y BE i (8 0 BRAE B 2 oA =1 8 Ak e/, KAK DSi R FEEA T 5.32—
176.43 pmol/L Z[H], Z= 5 AR A H/IN . ARIXIR /K R HE T /K SR AL S 115 A, Forh BRI 1 622 25 2 i KA
BUL K 24 A BREEA T 0.44—185.76 wmol H'/L Z[8] | Z%RE S 08E & BK T 100 wmol H'/L,

RIS R K R BH B EE AR M i HE A 25 R K, KT+ Nat 20 i 36.07%—42.55% ,36.96%—39.06% ,
Ca”* 439l &5 30.78%—39.75% .27.45%—28.52% ,Mg”* 439l i 24.18%—27.95% .33.36%—34.73% ; 13 /K BH &5
TP Ca™ M3 BEIRWREE (5 Ul 40.79%—71.42% ,K* +Na* (13.26%—32.28%) Mg* (15.06—26.95% ) i L4
ANCEL2) o T HEK HLTR KRR K B B 5 DSi BE SRV BE 7 L DL NOS +S07 A &, 43 il i 84.72%—
95.89% .57.85%—61.50% 1 45.79%—56.12% ; i F/K FIE /K DSi & i b KT Cl & i, 23Kz, 1R
IR RHNF 4323, B4 BEOK A 32 2 [T BH B v B KT 25% 22 3 > 1t 19 B85 1 41 6 ke i s 7K Ak 2 4 i i 7
B 7920 B LA X IR R A K AR 2 4 2Rl NOS - SO -Ca®™ - Mg™ B | 3K Flkh T 7K K Ak 27 41 i 2t A1
4 NO;-Ca™ - Mg™ # |
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Fig.2 Molality concentration ratio of anion,cation and dissolved silicon ( DSi) of water bodies in Dinghushan forest region

3.2 AR 2E R

SR LLARIX R K B BHES F LA NH; Rl Na™ 2 325 BB F LA SOT M NO; M EPY ) ok gad Moz | 8
VR B R pH (E T B, 45 85 21 50 Ve B IR 1 T, = 3K 9 BH B8 7 88 i ik 132 3 il s 1) ARk
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