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Distribution of Soil Available Copper in Small Typical
Watershed of Danjiang River

YAO Jingwei', LI Zhanbin"?, XU Guoce', ZHANG Tiegang', LIU Xiaojun®*, YANG Yuanyuan'
(1. State Key Laboratory Base of Eco-hydraulic Engineering in Arid Area; Xi’an University
of Technology, Xi’an, Shaanxi 710048, China; 2. Institite of Soil and Water Conservation ,
Chinese Academy of Sciences and Ministry of Water Resources, Yangling , Shaanxi 712100, China)

Abstract: [ Objective ] Distribution characteristics of soil available copper under different depths, land use
patterns and topography factors at Danjiang River basin were studied for watershed land management.
[ Methods] Spatial analysis method of geostatistics was used to analyze the basin field data. [ Results ]
(1) The mean value of soil available copper content was 0. 743 mg/kg and decreased with the soil depth in
whole research area. (2) The value of soil available copper content was comparatively in an overall low level,
ranged from 0. 289~2. 043 mg/kg for all land use patterns. (3) Soil available copper content had negative
correlation with elevation, no obvious correlation was found with slope gradient. [ Conclusion] It is structur-
al factors that led to the strong spatial dependence of soil available copper, and human activity, like fertiliza-
tion, cultivation and planting, etc, was the stochastic factor. Both of them make the soil available copper
content distributed in a zonal pattern.

Keywords: soil available copper; land use; landform; small watershed; Danjiang River
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PR A B e 2 Tl B AR A 0 1 7 DL BB M 1 T
SeM . ETA RO BT R BN R TR
A RO e S H S 18] 23 A A 4 AT 98 B O 2 ok L
SR UM R RE A L 45 A GIS B ig 25 ) 3 AR ¢
PEHLIE A 7 22 s BB RUIEAT 20 . A I BF ST
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A S eSS S A A T DL R BT A AR AR OG
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A B S A L R B A O SG
ZoM SR ERMHEERT, AR 22 -
J2 T3 Ml 25 A LA R b A T 28 B — 7 ) = T SR A
DUVEHE VR AR o A RO B AU b 5 B HOIR S
A, XA 2 S v B R W T A A OGSk, R
PRI TG 48 A7 ZCH 1 F 5 X 380 22 4R v T Bk b B L v
M X At T 19 P i XA G P T 3 ) A5 o HLRE
3 SR g SRV M SRR T 2 SR FH AT RS e —
DX I A 0 J50 53 A A B AR VR SR A . M T AT
ST LARK V45 B i T 7 g £ PV S8 R 3 /NI Ok X 4R
i 3 RS VR A3 2R A ds HI e DL =S 18] 23 B
T35« VA HUIE 550 A0 - s ) P 28 08 U 6. R
BN TR) LR TR VIR 310 L9 4R LA B 3t A 55X
T b AT SR B o3 A 0 A R BURRAE L X H 23 A AR
TE A B R AT 45 AR 23T e 2 T 32 i ek ) - S
AT RO 19 73 A1 AR B R IR g 03P 1) ALl A= 7 M -
AR B AL e A3

1 W IXHES

RS X 3 g 8 s 30 /N 3 o o2 T o G 48 R 9% T
B R 2 km Ab A9 30 56 8 LA AT (110°527167—
110°55"30"E, 33°29'55"—33°33'50"N) ., &8 1 /N i
BRI AR 1. 86 km® , K4 DA L Fr b H 5 b 3
WA 400~800 m Z 8], % Wit 3 A7 T b #4H7 f
M T Ao O DX, PRI B g R L AR TR R L R e
Mo . BEKEAEAE N TR, B2 LIEWIE
WL AR B B K B 803, 2 mm, i 7—9 F iR K
A AEREK R 50 %0 A2 A L Ay R
FRA L) S R VD 3 4 2, R Ml B R b A %
B A R, RAEW LN AR R R OK
pENY,

2 BRI Br i ik
2.1 HEHERESUE

XS AT 5T X HEAT 52 4 1B ¢ A R Ak b L 255 iP5 IX
I SE BRI IE | 4 M 05 2, T 2013 4F 12 H 18 6F

FE XL 100 m X100 m % 47 4 3 RE 5 R4 LR
FE R DL GPS 2 7 2R AE 190 A (B DL 40 A T4
DB, SRR Y 3RS Y L 0%~ 457, 1) 43y R
e I DL K TE 1) L i AR A 480—800 m, SR A TR BE
40 ecm, % 0—10 ¢cm,10—20 cm A1 20—40 cm X
SAWE A RESLZH HEFES . BEH 1.0
kg, B HARRE T TG 1Y 1 58 3817 0 B, 28 3 i
FLFLAE SN 0. 15 mm A9 = 8 0 O 1k J5 %6 A 4L48
#H

PRI 25.0 g KT HAEGA 180 ml #RHi L i
A 50.00 ml #) DTPA B2 . 7F 25 CHf HZEH L
By 2 h, iR EE R . RS AR A
Al AR TAS-990 G Y J 7 W US43 0 BE T F 2k 47
ARG S & . TAS-990 G B J5 1 W i 43 % 0%
JETFRYRHE S R 4. 01077 g K i FRA 5. 0X107 7
g NG E<3%,

1 HARXLIHWAARRESSTH
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K H SPSS 16. 0 A4 X #F A% #E 17 4 38 1 43 17
FFHK-S K 50 4 2 & A7 5 B A4 A ST R AR (B A
FEPE e KE e /ME L E R R, R GST
7.0 TR Y 2 R R ArceGIS 9.3 il £ %8 [8] 43
i
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3.1 AATERETIEARRSEN S HIFIM
FRAEAS ] 4 )2 B8 BT A R0 7 1 0 G T
fIECFR D] LU Y 38380 T A 250 1 7 o 3 Rk e 3
4:0—10 cm>10—20 em>20—40 cm, B i & + 3
TR FE 3G, b A 2800 1 7 2 228 W sk /b o 10—
20 cm 1 20—40 cm EAH H LA K., AL
] 5 e KAE R AR AR 10—20 em 35 BN, T 45 /ML
BAE 20—40 e BHEZ Y. H1 R 1 AT, BURE X 4 1
AR E D 0. 743 mg/kg. & TBEVE A + A RO
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BeZ (I SHE 0.5 mg/kg™™ R F B VE 4 A 250
FBIME 0. 966 mg/kg Fl R I M X A &K T B (E
1.167 mg/kg""™ . 454 &M & B AE + TR B O m
FEREEAE X FE SRR R R LT
(53 A A G, TR R Bl AR ) Bk AR S A AR AE T R IR
AT 5 B T 88 4 0 T 320 ek 2, - M 3R 2 Bl A ) B R
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AN 2, WOOR] IR J2 1338 b oA 2508 9 fig 0
T 1 5 K AR AU B i B R 2 TR B 1 0 2
A, N [a) 4 SR BE b A R0 1 A8 = &R B0 0
77%,59% 1 84 % ., ¥ Biggar 1 Nielson'" f#) 4 2
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FBRERE. FBI20—40 cm AL TFRPIEZ . %
N AN T LS 5 R /N .

F1 TETEXREAIEENSFITEE

o 1 7 i
A ATV VN Y PN T
(mg+kg ') (mge+kg ') (mg+kg ) EE/%
0—10 0.792 0. 140 3. 648 77
10—20 0.722 0. 084 2. 864 59
20—40 0.718 0. 056 2. 634 84
WIECEME 0.743 0.056 3. 648 73

Xf e 23,3 i b R O 2T A RO &
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MR T 4 B R R R A s A s
R B B s AR b ) PN A B e S G By, T
SRR SR G TN TR/ N | D N = S i Bl WA o S e
KASAE IR T 38 R A R R FESR Y

3 FRANTR] - bl R T A 3808 3 A R s AR
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HHh 0.313~1. 734 mg/kg, M KAHFl 5/ ME Y 25
BT LR H L A Hi > bk i > 55 L, R b A B 22 e KOk
) 1,754 g, X JE i T B AR A 7R B — R B
N R HEZE W, T T 8500 800 1 F 350 i . AR
Hh 22 3 A A TR b X, R A AL B R TR K R TR
YERTR R W 0 R ) I 1 35 b S B 3 % L Bl 2
T A AL A O ) i 2 R OR . MR
M5 - B2 N R sh BN s #GR AR AR, T
BB ERER,

3 PR TA] 4 b A 7 28R A %0 0 AR S RO
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R R Z e S 0. 5 mg/ke. (HASIR] 4 M A 26
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e SEME/ e /ME/ KME/ A S
(mg+ kg™ (mge+kg™') (mg-+kg ) RF/ %
A H 0.741 0. 289 2.043 72
PR Hl 0.822 0.331 1. 841 55
%) 0.748 0.313 1.734 56

ot AP &

KR 0—10cm 1020 cm 2040 cm  EYE
A b 9.31 7.15 6.75 7.74
P8 10. 41 8.18 7.32 8. 64
il 12.57 11. 46 6.60 10. 21
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T T AH G 23 (3% 5) W] LA L (A M 5 30
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1717 5, U] 35 1 27 b T TR 18 52 ) 4 /0N . AR b 5 0
FEI A S b B AH DG OC R LA OE R B — 0. 438(p
<<0. 01) R Hb 54K R B B 35 Hh FAAH DG OC & L A G
BN —0. 387 (p<C0. 05) . i3 W I 25 3k J3 488 I L 96 4k
T A R S > . MO B DL R S
HH I AR DG L R R A Ak T 22 4 A2 B L b A B T
b1 F VS A B N T R 7, L N7 N B SN
B R AR ) B 2 0 A K, T S e 3 1 B AT AN Y
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[= ==

x5 HERAEBLHMABTLEEUNESHEEFHEXXR

+ b A LB
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B —0. 830 —0.333 0.951
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AR ATF 5 DX S B T 7 301 K 39 B 3l 73k 5 A
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—E MR . A SR A 5 R S MV 34 1Y)
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L RIS B X AT RS T AN IXOK iR
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KRR TCY 1R > BH 3 = A3 Al AE T FH 3

W2 ZE HOCE S BEE — K i B R GR A 1
Ut BE A T e R b A LB bR o3 A L L AT S8R
0 B B B . A e A O B R T 2 R
RS F) 3 T T D6k /1 S DR T R 32 K I A AR BB
i JEE AR FROUUEEL 52 M) ) 235 58 5 B st A A0 55 4 B
JEE RV i) R 2 B — i 9 ML L 3 AT BE S TR D ARl
22 0 A 75 L A 45 25 HLBERE O M X 5 3 J8E A 3
fia) X SR JE AN, R R 3 1) R 455 M P
W1 R AT B —E A SOk A
(7] -t R I T - A 2000 35 i f) 7 S (R B 110
5 N 5 A LA AR 5 R Y A SR AN — 2K

x6 MERAELMAALBEZME

EFTHIEERRSEFHE mg/km
WY 7 ﬁ;ﬁﬁgi

A4 PR b i

0~3 1. 049 0.771 0.612

3~8 0. 685 0.529 0.522

Wi/ () 8~15 0. 666 0.756 0. 336
15~25 0.573 0. 691 0. 827

>25 0.468 0.755 0.901

3 B 0.583 0.713 0. 780

Y 18] A 3 0. 660 0. 780 0.647
ToH 1] 0. 885 0.692 1. 004

<500 1.208 0.971 0.612

5k /m 500~?30 0.781 0.955 0. 844
530~560 0.751 0.753 0. 702
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X B A A A 3 A SR A R BN b A U Y i AT
T Kriging #ifH. &% .3 NS E T REELAK
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R 1 B DA ASE TR Sy il BT A R, L g R AR 0. 924,
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RO A EAE S RN RS SR
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el

T A A < P T S R0 U B RO 3 A R R 243

AR Y % SR AE B AT E 100 m . 2 I A Yk SR A #7623 1]
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A U (1 5 A7 R AIE 28 B0 o A S Tl RO 1 . 3 T

A TR 2 LA R o A 2 22 e L
S T 3t 25 4 LA R A W 5 S R A — R A AR AR R A
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