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Impacts of Different Vegetation Types and Soil Properties on Runoff Chemical

Characteristics
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of Resource and Environment Engineering. Guizhou University. Guiyvang 550025, China)

Abstract: Chemical characteristics of surface runoff and groundwater in different vegetation types on Jinyunshan located in suburb of

Chongqing were studied, and the relationship between runoff chemical characteristics and soil properties were analyzed. The

vegetation Lypes include coniferous broad-leaved mixed forest. evergreen broad-leaved forest, bamboo forest, shrubbery and bare soil.

Results showed as follows: Chemical characteristics in surface runoff and groundwater were similar to that in rainfall, which Ca™ was

*s> K'> Na' > Mg™ > NH}:

; : i
the dominant cation, Ca

in groundwater were higher than that in surface runoff. pH of groundwater was obviously influenced by soil pH. Ca’

and SOT

: .2 5% 1 B - 2 g £ >
concentration of Ca™ Mg~ | K* ,Na", 803 ., CI" in runoff were higher than that in rainfall, meanwhile Ca™

was the dominant anion, SO3” > NO3 > CI'. The
. Mg* ., s07 ., Cr
. Mt R,

Na* in groundwater showed a negative correlation to those properties in soil profile because cations were alw ays absorbed by colloids in

. i & i i B
soils. Moreover. since anions were easy to be leaching. SO3™ |

soil profile.

3, CI' in groundwater displayed a positive correlation to that in
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Table 1 Outline of the sites of variable vegetations

TR it R X

o J%/ em 14 5 9%
X1 fFpiRAcH Exmle 7700 2.5 120 13.4
X2 HEEREEHR ke 825 3.4 177 4.5
X3 BITHK A Pi-f I 800 1.6 78 19. 8
X4 AR EARK 700 3.0 153 < 1.0
X5 #Hih fZAE 700 0.0 150 < 1.0

1.2 RHsm 0w EARRUKRE R S R 4R

7 Lb A5 1 7R (R B 2 A X B 8 AR i 3, TR
Jy Sm x 20m, Hb R AR AL T-12 08 T s MR A
A R G 2 m R LR AT K AL, 7ERE LR,
by AR 00 2 K FLIC A7 b A SRR, R o ()
B S ART S NWI 5. A IKBE S S B R AR
FRWAHE, TEAN[R) B My I B H 3 IR FEAE D AL, M
BEAT 3 Al 5 . 70 AR M 5% B0 B SO, IR AE MY
IKFESh. 7E 2003-06~ 2003-07, 13 5 ¥ LGB B R
ORI Waste o 1 B b TS L N G T 0 B S N
K M AR VAN AR TRE ShEEAT SR

TEA5 A2 I3 BT ) B 34 0 B N SR AR TR & 14, IR
Wi R AR R R B RTE(A) JERZ(B) FIBE
JZ(C) 43 AR R i, 76 & BEVE AN A X IR 4K 4
MR EHEVE N TR, 4 Carter 2 10 9 23 5014
SE R OB, BRI 95% Kl B, REAN IR A
FESR Y 26 NFE ALK
1.3 JKFERALRE I H K 8 ik

JKFE: pH (B35 FLA 12z, GB6920-86) , S8 ALY ( Hil
FR AL & 5, GB11896-89) , Fili /iR &h ( My — il 2 40 )6

JeIE:, GB7840-87) , HL FC (MR OR AR Y - e i 4 Lb
k), BB (B MR EL 73 66Tk, GB11893-89), &
S HEMY I LL (A7), BRAR Sk (EDTA M) 324% & i
i), 85 BEE T (EDTA €7k, GB 7476-87), # .
A KIECEETHE) , B SRR P

L#E: L HE PH (KB &R HX, GB 7859
87) , 4% Wil FE- TR & In o 7 v %- 2517, GB 7848
87) , A=l (S A AL 44 44 - B B P LE £ 325, GB 7852-
87) , A (Sl k A A - KA DG BETH I, GB 7854
87) , Bl A L ( B AR 9 80i%, GB7849-87) , S T (/K
B, TR ), (R R, EDTA
R4 A0 s 3% , ATk 3k I B ( NH4O0A e 22t
%, GB7863-87), A8 A ( NH40Ac 2 - K If
J6IEI%, GBT866-87), 28 # £ Bk ( NH40Ac AC 4
JE T3 6 6 E i, GB7865-87) , A (KCl 13-
HERDY W LE €0 32%) , SR ER (MR CaSO4 ¥R 3, 1)
TREIR 466 1T, GB7840-87) 191,

2 HR5IE
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MR ZK I Ak 2245 AE K A, BH B 7 LA Ca™ b 3,
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TLLSOF 4,803 > NO3 > CI . A7 %
AT MR AR A2 B3 1V 23 AT HEAE 5 R KA [+,
R ARt LA, AR/ 22 57, Wi ki
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St o T 7K A 2 FR 4 PR S 0 28001 AR — 3L
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Table 2 Mean value and standard deviation of concentrations of chemical compositions in rainfall surface runoff and groundw ater

: NHS Ca™ Mg K* Na*
IiH pH N 1 g "
Img L™ Img L™

fmg*l.” ! fmg*L” !

fmg*L~

ALK N TP
fmg*L" ! fmg*L” !

GIGE NO3 cr S03

ISrem™ ' fmgel”! Jmgel ! gl

FiZK 5.8910.450.12£0.05 6.38 23,02 0.6330.29 1.34£0.95 0.73 £0.82 40.8£19.4 2.41 £2.31 0.50£0.70 6.28 £1.78 0.38 0. 18 0.02 £0.03
i X16.7240.330.31 20.43 14. 8 £4.70 0.89£0.32 7.98£3.29 1.56 £1. 12 79.9%34.9 1.91 £1.87 0.00%0.00 8.07 *4.08 0.46 0. 18 0.02 £0.02
6 X26.8210.38 0.51 20.53 15.0F4.84 1.04£0.51 8. 18£2.55 1.88 £0.48 91.2+26.7 1.76 £1.78 1. 17£1.78 7.59%9.16 0.74 £0.21 0.01 20.01

# X36.95 20.40 0.09 20. 13 21. 0 4. 14 0.96£0.81 6.20£5.20 1.04 £0. 82
641,96 82.4£39.3 1.53 £1.35 0.6020.99 8.24X10.40 0. 40 0. 40 0. 00 £0.00
.34 £1.56
i X16.46 20.48 0.0020.01 35.3£16.20 2. 15£0.67 5. 18 14,34 3.28 12,93
.3210.73
& X36.9620.35 0.01 20.01 35.3%6.32 3.18£4.542.4020.75 1.64 E1. 16
i X46.6920.42 0.0220.04 43.6 £9.48 1.76 £0.68 4. 63 £4.55 1.68 20.95
.36 10.99

il X46.78 20.28 0.01 20,02 9.46 £3.73 0.64£0.25 10. 1 16. 13
X56.86 £0.33 0.06 £0.04 10.2£2.40 0.5520.30 10.3 £4.24

(] (=]

F X26.50%0.33 0.01 20.00 24. 6 £2.83 2.05£0.47 2.28 £0.74

X56.59 20.39 0.02 £0.03 18.535.50 2.16%1.05 2.61 £0.72

14£19.1 1.75%1.45 0.89%1.40 12.9£10.550.49 0. 15 0.02 £0.02
90.9423.7 2.18%2.16 0.1430.31 4.3714.12 0.31 £0.27 0.02 %0.02
157 £34.20 7.36 £5.53 0.58 20.54 22.6%19.99 0. 19 £0. 12 0.01 Z0.01
130212, 14 4.80 £2.97 1.26%1.20 17.838.74 0.2020.12 0.00 %0.00
16317.58 2.77 £2.89 2.0113.54 14.7%14.74 0.37 20.07 0.01 20.01
195 £39.97 2.91 £2.85 0.92 £1.31 23.1%22.940.20 %0. 14 0.00 £0. 00
121 £40.21 1.81 23,19 0.90%1.28 11.2£8.29 0.24 20.21 0.03 £0.06

R3 MRER BTERRAUFHSBEXRACREMIBENTIB ALY

Table 3 Migration amount and coefficient of surface runoff and groundwater compared with rainfall

TiH NHj Ca™ Mg K* Na* NOj3 cr S07 YL N TP

X1 0.19 8.42 0.26 6. 64 0.83 -0.50 -0.50 1.79 0.08 0.00

o~ X2 0.39 8.58 0.41 6. 84 1.15 - 0.65 0. 67 1.31 0.36 - 0.01

“] X3 - 0.03 14.6 0.33 4.86 0.31 - 0.66 0.39 6. 62 0.11 0.00

wo MY xa o 3.08 0.01 8. 80 1.91 - 0.88 0.10  1.96 0.02  -0.02
* X5 - 0.06 3.87 - 0.08 8. 94 1.61 -0.23 -0.3 -191 -0.07 0. 00
® X1 2.58 2.32 1. 41 5.96 2. 14 0.79 0. 00 1.29 1.21 1.00
i X2 4.25 2.34 1.65 6. 10 2.58 0.73 2.34 1.21 1.95 0.50
TBAH X3 0.75 3.29 1.52 4.63 1. 42 0.73 1.78 2.05 1.29 1.00

X4 0.08 1.48 1.02 7.57 3.62 0.63 1.20 1.31 1.05 0.00

X5 0.50 1.61 0. 87 7.67 3.21 0.90 0.28 0.70 0.82 1.00

X1 - 0.12 29.0 1.52 3.84 2.55 4.95 0.08 16.4 -0.19 - 0.01

X2 - 0.11 18.2 1.42 0.94 0.59 2.39 0.76 11. 6 - 0.18 - 0.02

TEAE X3 - 0.11 29.0 2.55 1. 06 0.91 0.36 1.51 8.44 - 0.01 - 0.01

o fmgeL”' X4 -0.10 37.3 1.13 3.29 0.95 0.50 0. 42 16. 8 -0.18 - 0.02
~ X5 -0.10 12.2 1.53 1.27 0.63 - 0.60 0. 40 495  -0.14 0.01
i X1 0.00 5.54 3. 41 3.87 4. 49 3.05 1.16 3.6l 0.50 0.50
i X2  0.08 3.85 3.25 1.70 1.81 1.99 2.52 2.84 0.53 0.00
IR X3 0.08 5.54 5.05 1.79 2.25 1.15 4.02 2. 34 0.97 0.50

X4 0.17 6.84 2.79 3. 46 2.30 1.21 1. 84 3. 68 0.53 0.00

X5 0.17 2.90 3. 43 1.95 1. 86 0.75 1. 80 1.79 0. 63 1.50

AN ) A 2 R R AR rh 4 R B8 T (Ca™
Mg® K* Na') (iR 34 0 B4, b R ik 2
4y, VLI K XA A IR T e )2 XA R EL )
WA, L R AR T X R, Hh k4%
WAL 3R 0 5 A 79. 92, 91. 16, 114. 46, 82. 42 FlI
90.94 MSecem™ !, W F T KK I T % 40. 84
us* em” 'L AN [A) A A S TR R R B b B RS
(7, #2008 TR A % S Ca®t AT R &
BeHEZ ol X3> X2> X1> X5> X4, BRI &
R, BEARMEDN; K 13T R ECh X5> X4> X2
> X1> X3, LR B R ek, BATHI I B

HURNES 7 IR REAT & B 1% A

NHI 2RI T R 4 23 B 60 i s 7K A
PRI IR, S R AR R R VR A AR U i i K, B
Sy Yok, FE A NHE B2, NHE (R (0T /% &t
SRR, 0BT AR GEACPR IR AR NHE A
B IER O U, ST RACHES O X2> X1> X3>
X5> X4.

FERS W8 K T 1l b 3R A% 38 1) ok 5 v, K 44 pH
RonasaE R e, KK pH 4 5. 89, Tk
R pH 7E 6. 72~ 6.95 2 i), pH A4k 3= B 52 K 4k
Hh ER LB TR P 0 5, T Cat WY, R AR
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Fih Ca® WREE WK 2~ 3 1%, HESH T Ak
pH b7t

BT B B - 1.91 mg/ L 4b, e &
Bl SOT ML & Y, U8 W WKLY R H R 7%
PR SO 1%, IR B Bl 2, o Py 7
2y, SO T ZEFES o X3> X4> X1>
X2> X5, BB R Kkt C TB R 2
AN IEAE, 3 ANk fl, B ah R A B, 23
NO3 iLF &4 (i, 5 KA LUMMQMM'J_%
Ay, I REON X5> X1> X2> X3> X4.

KA KL R RE IR EE N 0. 36mg/ L, Hh & 12 3
9 0.40~ 0.74 mg/ L(#HJy 0.31 mg/ L), JLK %
PR 0 = B el Tl it AT L N i 25 R, 1T B
ZEHEA R X2> X3> X1> X4> X5, T # &t i
WIE YRR, 55 0 R, AP %,
AN TR R Bk, BRI A R, ST R &Y
3 ik, TR D, FLIR B /N, AT 7% B f i
BEEITRE R 0 S, #EAMIT R =2 0, 76
RV P EA B, BRI Rz gy, 1T
BARECH X1= X3= X5> X2> X4.

2.3 MR TR & ST R AL

LKA L, MR &R Ca® Mg® Al Na* 1
o, 380 R T MR AR, R KA PR KAE
T B R A2 30 1 3k A2 oot b B ep AR L B R A
FH S s g, 32 bk s 1 FH A2 S0 2000 i X e i 2 WY
R R 2 w2 (1) Ca™ (AT B8 R EUHES A X4
> X3> X1> X2> X5; Na* & X1> X4> X3> X5>
X2: Mg™ Jy X3> XS5> X1> X2> X4, K* 140 it
JEANF LR AR, 1 W B o B0 R4 S R TE )
K™ P A, i e KR 1 AR 8
99, T AEGEY 8 X1> X4> X5> X3> X2, LU
WAl VR A AR T B i dpe K, BATAR ) g5/

W R0 pH 390 (4 #3455 M R AR AR, R
TV R FEASTR), pH 384 b (6 0 J /S T M 2 48 37
Wil 41 6. 50~ 6.69 2 W], Hi F 423 pH [T s th
LKA SR 3B IR N AT K, AR Ca®t KR E
KN KR BE 1) 3~ 7 i

L RARTEAN, b N AR 0 b 2 b B A
BRHPIVE FAE R B 2, R 1S 68 25 PRI, B A2 AL I i 1 o
Zn, LA XE DB R I k. NHE T8 RECGRI N
X5> X4> X3> X2> X1, BRI B2 )

W R R SO TR &N IEAE, IFm KT
ORI, T I Rk 2 oy, SEA R AU N X4
> X1> X2> X3> X5, H -5 A7 a1 2 a5, Rk

WY SOT /b 5 R BV =, MR AR
NO3 iE® & #f /& {8, W LR RE P I
NO; RES T i, HE FRAREK, TB R
HEB ok X 1> X2> X4> X3> X5, i 4 il F bR oF - il
RAS IR R BR, P2 NO3 £, ka1l
K, BRHLF= A2 (0 NO3 7D, 3 2k B AHXT 88/ CI [T
Bt B, A5k, I8 REEES N X3> X2
> X5> X4> X1.

R ARRPYLC N T Ry 2 0AE, TB R
HEES h X3> X5> Xd= X2> X1, S B4 fh a3
AU, AT BT B B IE A, & FRVR AR EAT
PR SAAEL, i ] AR AEEARBR g 0, A2 900 Hh B AT I
BEER L, ST RECE X5> X1= X3> X2= X4.

FE RS FRIK HhZRAR WA R 2230 ACRERS I
POT™ IARK W, KA BEAT 40 o o0 4, B
EPLECRAS 1 AT L BB B T
FARTUP BRI S AL Fe (8R4 XK, —BRA
CAR] Y AR 5%, 1 2 DLRORE 25 B A7 L 8 42 ot — k2
WRs b, BRRK AP IR A & =R & &R
(R NO3 AR ). kA& RSk
S A ok, T) B g > T SRR (1 U O, T AR
NP2 R G0 A AR KR SR 1R 0 %, e 1 7K A
M E R SRWAESRGHLIL, SHREERGH
A7 A KR RN 7 1R FR B TS e 1t AR A Ty fig.

2.4 LHEAL A TR Hh R AR AL 2 B2 1R 5 R

R 5 AR WA 22 7 O 1) 38840 2 1 Jo sk
T3P, 4 R WA 4. XA [R) R 4 8 A% AL Ak A 27 1
o355 2R 3 A 2 B AT A DG . TRk R
RS A JZ(JE T UZ) A EAE R, R A
R BE 4 PR AR M L 2 iy 5 38 A )2 11
A 2EREVEREAT AH G o0, AH O RO 5.

MFE 5w, MR AR pH 5 14 pH [HAH ¢
FHCK0.551 0, L W] IR KK pH 45— 5 1 52,
MR A KA, B TR E L EEERAELIHRERE, i
PUKAR NHE FINO3 5138 NHE FINO3 Z (i 5
BUEAHRM KRR, U R R P HMEENE R
e R L2 3] LR A RS LR
Wi, AR, KR I Je SO b Y5 - HEAH Y i b 2 1)
RIFFKM KR,

KA Ca® Mg® KY 5  3E AS b
Ca®™* Mg™ K* BHRAMIKR, Kk, iR FZH A S
R A 3R B 2 (A4 OC R ol f .
MEUE BT, AR b R 3L 37 9 AR, e
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AMk b R A2 Ca® N 9.46 mg/ L, T - 398 2 6
Ca®* Jy 76 mg/ kg, LRI M ARHLR AR KT RSN
7.98 mg/ L, THEAS M KT 4 124 mg/ kg, W& 2
() AH 2 JLAE & LA, B L g Sh A e 7 8
PAAE $00 25 B PR AA B B, 7K o i 2 B 55 /D, A N 3, %
UL R TR e B A, R AR
A 5 W51 3 52 B R4 B PR35 ) 53 ik 1) B2, [
I, AR KA S A B SR DG HR AR Z 1) 1) r JEIR

B 659
BB K

2.5 A Ak A v X M R AR KA 2 A 11
Al

Mk 4 Pior, SRR L, MR 20052
R T 1 W A K. BT 6, 2K pH B2 3 L
pH IMERZISE W, 76 A )2, r 240.9357, 18 B4 & &
KV 76 B 2, r 0. 837 0, I3 B #KF; 1 C )2,
r o40.621 1, %R W 5.

£4 TMAERPHER"

Table 4 Forest soil properties in different layers

o &N &P 2K 'ﬁi‘iﬂ‘ ’W" ’M%ﬂ' "t_miﬂ WWE NG N0 o fiks b
e I ) g Y W
& 2 2% " i fmgrkg ' Jmgrke ' Tmgekg ' S mgrkg ! Ete methe Mg B e femolokg !
XI A 403 1.63 0.19 10.9 45 3.8 106 30 149. 1 27.8 4.75 5.95 15.8 4.12
X2 3.91  2.41 0.25 10.5 37 3.5 124 18 206.7 23.1 2.88 5.70 17.4 3.97
X3 4.59 1.29 0.32 10. 1 39 5.2 95 15 107.3 7.50 2.00 7.95 13.7 3.92
X4 4.41  1.86 0.22 1.6 76 3.2 89 13 190.2 14.7 2.25 3.60 17.3 5.39
X5 4.07  2.12 0.24 11.9 112 8.6 97 48 185. 1 19.7 3.25 4.25 12.5 10.7
Xl B 452 0.45 0.11 9.9 31 1.8 62 10 28.09 4.50 2.75 2.90 7.59 2.74
X2 4.34  0.71 0.16 11.2 21 1.6 75 15 69. 87 6.55 0.00 2.40 6. 64 2.03
X3 5.31  0.39 0.17 1.6 26 1.8 55 15 27.37 2.85 0.50 3.80 4.21 2.27
X4 4.58  0.33 0.13 12.2 n 1.4 70 15 23.05 3.60 0.25 2.65 7.58 2.02
X5 4.95  0.69 0.17 10. 8 78 4.7 71 49 78. 50 3.43 2.10 2.95 6.36 6.56
X1 C 48 0.1l 0.07 10. 8 n 1.2 18 15 6.90 3.00 1.50 1.65 2.07 1.90
X2 4.57  0.13 0.05 12.2 21 1.1 21 15 7.20 4.05 0.25 1.20 1.89 1.80
X3 5.65  0.09 0.06 10.2 15 1.1 39 15 5.76 2.25 0.38 1.55 1. 84 1.57
X4 4.83  0.12 0.15 12.3 12 1.0 25 10 9.36 3.00 1.00 1. 10 1.52 1.17
X5 5.67 0.13 0.15 11.9 39 1.7 16 20 10. 40 3.14 1.50 1.30 1.47 3.00

1) A CHISHUTE, B W BERR 2, C b BRI

£5 LMAEMREERKUFERBRELR

Table 5 Correlation coefficients betw een soil profile properties and runoff chemical compositions

BAKALSE RSy pH NH3 NH; NO3 o s0i Ca™* Mg K* Na* HiFE
R i pH NH} EAEE NO3 l RS idE ca® M AARPEKY ARdE Na L
ki AR 0.5510 0.6411  0.2995 0.5209 0.3384 0.0818 -0.7569 - 0.5539 - 0.2440  0.3491 - 0.1388
WFR AR 0.9357° 7 - 0.4557  0.4396 0.7633 0.7109 0.8211 - 0.3590 0.2505 - 0.3074 -0.3577 - 0.4605
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