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Quality Evaluation of Soil Fluorine on Hangjiahu Plain Based on GIS

XIE Zheng-miao"?, LI Jing"?, XU Jiarming®>, WU Werhong'

(1. Department of Environmental Science and Engineering, Hangzhou University of Electronics Science and T echnology, Hangzhou
310018, China; 2. College of Environmental Science and Natural Resources, Zhejiang University, Hangzhou 310029, China)
Abstract: Contents of fluorine in the plough layer( 0~ 20em) of paddy soils from Hangjiahu Plain were investigated to evaluate quality
of fluorine using total fluorine index method. Kriging method was applied to study the spatial variability of soil total fluorine in relation
to their influential factors and their distribution maps were obtained based on GIS. The results showed that the range of total {luorine
(TF) contents in the soils from central and eastern parts of Hangjiahu Plain was higher than that from the western part. The
concentrations of TF in soil had a close relationship with parent material, pH value, organic matter, cation exchange capacity content

and soil texture. The main range of TF was 200~ 300mg/ kg, while TF contents accounting for 23.7% of the area were less than

200mg/ kg in the studied area. In which TF contents in soil in Yuhang County were the lowest, less than 100mg/ kg.

Key words: GIS; fluorine; local fluoride epidemic; evaluation; Kriging method

H( Fluorine) J 55 N A fdk 5 2 D) AH 5G 1) 26 5 5
I HE, MEBE G IT 2 A 2 50 735 4 % e 7~
A NIEHO PR P AT 2 R AT I,
BRI, M, AESAEH. T ERR i, HaE
TR A AT . 48 1A= B 8 3 1) LA T 905 2 1) £
5, SRR 0 WK W R AP A
i, e SCCAAR K 2R o A U 3 LA (R E Y
A TR R o 75 5 1) R R 2R, S gl
TRPFFHOER D, RS K 2 H KA Y
HR I ORI, HIER P S RS S T
KRN E b S R S =, AT 33k — 25 5 i 1)\ R
KEND A W A K AR I R A [RZ, M H AT
rh g fe, e (S n S e b 2 KR b R K g
PR i, T A 5 R B 1, A S MR £ R SR K
SRS U A B, 3 T £ M B A 5 B B BN
A i ads B S rb BT IR e, B0 b R e R O &
ke k37 B AT .

AR SC UL b A AT VA T 55 O s 13 AN ELTi ok
WFFEIX R, SRFE S 7 4 3 b 14 e oe & B L e i
%, R Tz M X e AR . 7

GIS A& F, 1L v A% 4 {70 A 1 43 18] 43 A
FFAIE, [ IS - S 950 110 el B 5 B BEAT T VP IR i
TR R, Dy o3 1 35, 75 il A7 R 9L b R
Db, DRAE IS S A i R AR b ) W] R 48 e e 3l S )

1 #MR57A%

1.1 BRI

U SE I WA B K I Jgt, A BABT M
2 TN g e 1R K P P T, T A VT = A 3
4%, 30 P95 52 X6 T IX FABIX G736 B i 2 1 g
TS AR ELAE T, 0 A X R X A% B
A S L, AU T 3 DR AT DX KB 20 (AL H6 R LX)
RN 22 T 8 20 B0 5 W90 1 J5 o - M 4 3 3 = AU
fi%, 4E 1 ¥ ik 16~ 19°C, V34 B ¥ & 4 1200~
1 300mm. B 523811 Ji2 b I e 2%, A T
Y#5 B #3: 2005-05-08: 21T B #: 2005-07-13
BB E: H ST L REWE 5T R BRI (973) 3T H (G 1999011809) ;

BUHIL PR S RHIE S ) 3G 00 H

TEBE I ENT(1956~ ). 95, S0, 1 2B, 2 SR 1A O
b M B4 75 S S RUER BT T ik VP A7



5 7

Bt #* 1027

BRI 2 8], IR AR e, KT BRIETT
JEVL PR SRR, U RS
T 8 SR R AT, B %
SRR R4, — MR AL 3~ Tm, JEFBRIAE, 76 6
ATCPH 5 90 s . 1 D P 7K P A A 40
1.2 H3ERE SRR AE K o it

ARUERER ] GPS % 0, KA w1 38 A7 bt 55 38 7
J 13 ANELTT, B A a7 4 - B TR A 1R A DG A A
JES U0 A 3P SRA: (S SR B AT, (W) I % RS T
IR 7 X0 - e, I HLE B 0% FC) 45 975 YL di,
—JRAE 459 AN L HERE L. FIHT GIS HAR ¥ 13 1=
Wi A P A, AR A A Y L K 2 0~ 20em
IR BEORE, 22 B G vt 23 A 1) L 38 020 A Pl
1) . B TBUSET J5 v 3 22 3 i 2 Al A5 LKL
FeF o A48 2, WORKE 53,53 A AH O FR A

1 THRESSHE

|"ig. 1 Distribution pattern of collected soil :-iillllplr.*.-i

e 0 H A HE 435 pH AP BH B 728 i
TIERORE AL A RAUKE S pH 175 LKL
foi e oy 32 00 2 LSy A ML (OMY) JH HE R R B A0 n 4
05 B B T AS #e (CEC) AT 0. 5mol/ L
NH A ¢ 305 0y - S5 50k 20 1 5% I s 1 16 8 45
W sE s A5 (TF) K NaOH B4 3= 9 85 1 %
AR e K A W-F) SR K 52 42,
ARG BB 1 A B st
1.3 L EEmNE

e, FELAR e 9 2 0 X Sk AR 1 AT UG (e e A A1 (R
[ FRha 52 7R SR GIS 8 AT 6 ArcGISS. |
rhE I g HURR, FEZY R & T AT AR HE SR A S
oA AT A T WA A, A
B ) 0 A B KRR — o A 3 0 A bR L)
R0 R T, IR LR R, it L

2 FMAERIRE
S P 1 S A B ST RE AR VP 5 2 A R H i

SR 6 J e — B T A o S
U1 Bt SR SR 5 VOB O, S S
AT R A

o

P; = S,

AT, Py g I b A T i R A o D RO
(ISR S, O b3 v I VAR A, SRJE T K
e B A RN ST 2 B A R A S,
] DU BR A e R 4 - 8 e p s & B T PR BT,
NS DRI 6T A A A 0 A 905 224 43 v BT 2
T BRI, A2 PR it it e 2 ) il R A 1 S0 2 i
PEFRE I, DA S R 52 51 T R G G
AU 120 DU 22 A 11 B SRR 11 75 05 X
(AL FE SRR RO BB X)) |38 5 SR 1R P8 S
S -1 1 S TR 5% 1) B AR AE g B A L, I
TERRTE 2 AF T, 09 X - 37K v P R v J2 b R 7K
TR R R N, 12 DX R SRR 9 A1 R BAK U5 2R A
N RS T, LA 5 S . o kv
BARARE 7 A2 10 TR A R 38 A 2 ORI BT 3 T
e, %M DX 1) Hb 55099 95 R L £ R AR AR b Ok
F BB TR AR BT R SR bR, VIS E T
JRUIH g ek e i b 1 R BRI e PR, JE R IR
LK E S VE O FR b

(1) FERRPESAE T LA 1 A Gl 75 K ol e

P A v s SR 3[R b 3003 74 X 1 358 4 G 1)
SEEAE 800mg/ kel ' az - KT U AN TG Y S5 L.
op ] b R TS S B 478mg/ kg (50 ~
3467mg/ kg 0 ) 13, 5 4 R T S 0T 244
200mg/ kgl 131

A B R, T BN RS N ¢ < 200mg/ kg,
Pi< 0.25

EH 135 200 <c;< 800mg/ kg, 0.25 <Pi< 1

Vg b, G E RS ¢ 2800mg/ kg,
P; 21

(2) FEBRYE £ A T LA 38 10 A ¥ 1 G 7 1ok
R

VP b v SR 38 1t S 2 A= DX e o
ST 2. Smg/ kg "2t SRS Y 1R 2
KR G B IE 5 RN 0. 50mg/ kg .

ARG, 3 EONAREE L ¢, < 0.50mg/ kg,
Pi< 0.2

W - 4: 0. 50 ei< 2. 5Smg/ kg, 0.2 <Pi< |

G, EO IR o 22 Smg/ kg,
P; 21



1028 7

W
25

F 27 %

g

3 Z#R51R

3.1 BESEAHALER MG o b
HIFFUDE - B 2 i FE A B AL A 0 52 45 R 11
FRPEGEVE S AT R 1) R oA ILE 2)
1 REMTR IR EAT IR

asic properties of the soil samples on Hangjiahu Plain
B propert [l 1 pl Hangjiahu P1

T able 1

" SR AL G
W Bl T TR

HiH . T A 0.002 0.0
H,0 1 . - :
[ ) ) femolrkg ™! < 0.002mm ~ 0.05mm ~ 2mm

SFFl 5.8 3.4 14.8 14.2 69.0 16.7
bRdERZE 0.7 9.1 3.9 2.8 7.0 7.6
Ml 4.1 1.1 5.3 4.9 36.4 5.1
A 8.3 6.1 24.8 23.5 80.2 51.4
CVI%  12.0  26.7 26.3 19.9 10. 1 45.2

2 1B S, RS X H SRR S pH A T 401
~ 8.3 2], I A 5.8, Hrh pH< 6.0 [ 31T
9 691km?, 4 [X [ 76.9%, pH Jj 6.0~ 7.0 {1

3 6.0~6.5
B8 >65

14~18
18~22
B3 >22

472 588km?, A X ) 20. 5%, pH> 7.0 [ 1 4%
17 316km?, 5 A X 1) 2. 5%, WS X A 55 DL R
PELIE D, W 2(a): AV EEAT 1. 1% ~
6. 1% , VMK 3.4% , WA E&, A5 WLT AR5
BB AGLEW 5C X R B K oG AR, WP 2(b); BH
B TAZ i ( CEC) S B - 3 v g 1y — AN FE
ZH1010 LW X 3 CEC A+ T 5.3~ 24.8
emol/ kg Z 0], “V-HI{H K 14. 8emol/ kg, H 1, CEC<
10cmol/ kg (1)1 3472 798km?, 542X (1] 22. 2%, 1)
rARAERE X B P8 A6, CEC> 15emol/ kg (1) 1 4
174 201km?>, 541X 1) 33. 4%, 343 6 76 HF 57 X ¥
ARACTE, WP 2( c) 5 HR B URLZH 1 119 1 40 bE nT i
X 33 T LUK 38 2 21O, e b 8 - 3 R
Muds A, REPES R, WP 2(d) . A8 S REUR IR T A
PEA oh 5 SR AE ST 3848 5 R, 1% IR b
(0.05~ 2mm) 28 5 R K, 15 F 45. 2% ; 1fi B ki
FrE(0.002~ 0. 05mm) f2/, 4 10. 1%.

=

<2
583 2~3
=3 34
A 4~5
XY 5-6
BR >6

S Clay(<0.002mm)/%
<6

#3] 6-9

B3 9~12
12~15
15~18

B3 >18

2 MESHTERIDREAELERBTESHE

Fig. 2 Spatial variation of basic properties of the soil samples produced by ordinary Kriging
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Table 2 Correlation coefficients among pH, organic matter, clay and F contents
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