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1 SAMPLA &Y 75 % JE B

R A5 T 132 P B B8 AR A SR A S b U TR A A )
A1 B b R B B — RE S SR A A B L, SAMPLA 55 A
FERHT WA R

(1) 5 A= 2 JE B % N 2 1) B 2 B R 3R B
N B OBUHR B 301 - 1 W £ AR B Ry 10° ~ 20°, 3% 1] 5 B
MIRLER ff1 B2 Sl 5° ~ 30°, 1 TA 132 R BE ¥ [ 7E 38 ~
76 emzZ[a], DA HE B BE AT 3 I, MLEF O H AR Y
6.4 ~25.8cm MMHIRDE . HDANFE LK BT, 2 1#26. 4 ~
25.8 cm BYMRIEE X BFE A+ e AE 5 4 A R T
B IX Ak

(2) B 3 188 - IRAR P61 438 DL AR Ry =98 1 33
BRI LS AT YN DA E RO O I 52 2D, A
VA PRI I A7 A B 2 ok, AR A AR A i 1 ) 52 )
R 2 132 AL DX ) i 4 R DU RRAE SSCHE s B0

2 SAMPLA 557 fi%) ¥ 4

SAMPLA t = A>T IR il . — e Hb &1 1) 32 1A
PR IX ) 43 A5 AR BT 9 52 T R DX gt 2 s [T i T o 5 X
IR AT YU ] 6. 4 ~25.8 cm R/NAH Y Y HEIE A%, &
L R i 22 )2 G A% R 43 5 R e IR )2
&, - L ] b SR R U HE i B AR BT
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BT 53 8 5 T FE (M 06 2 80 e Ho ke i L3k
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4! n=2734 HFrifERITE
SgN=laxbx4""" n=234 detriERIF
(A7 X 5k b 5

(1)

LocS < LocSD
LocS = LocSD
(2)
LatS < LatSD
LatS = LatSD
(3)

K (1) ~K(3) SgN i A EM X E 0 A2 )2
PR FIR Z A N T E, 2 4 9,1
Zoh R AL 28 AT 2 O 48 FE T 1 X, 3 )
S 2 GOy DX I AE A, 4 Pt 3 G XY U A ).
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i LW E bR, LocDis, LatDis | LocSD |
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[ETFENNG 3 S RS /A SN A O SRR (< B/ NG B 2
LocS LatS 43 5| 2y 28 16) (26 1) 43 XI5 0 980 4 28 26 B2 30
FEAA, LA il e 10 A SR ) 4 o 2 o 380 4% IX B0 5
B, A F B 34 2 LocS < LocSD 1% LatS <
LatSD 5, 4% (4938 73 73 550 VA & T e A7 340 IX 3 i 5
BT HHMAEEI; 24 LocS = LocSD &, LatS =
LatSD 10§, F) 4% 78 43 W) B0k 44 S oB A9 PO A ZEJE o a b
4390 Sk 48 1a) RN 1) ) 4E JE Ui . TopLoc , TopLat |
DownLoc . DownLat W{E , F 16 &2 43 TR K £/ 5 AL b A
SRR A

Xof i P A 352 T AL DX ) 4 1) 32 B R R TRD R
AN O IR M ) RS 2R, 7E SAMPLA A58 A
gl AT LA B2 R X RE AR 4 O 3R
BOE R T H P AR 4 b 1) T AR A, O Bk
VT T A R R IX 3 I T 2 (LR 1)

55 D BRI A B AL X AR A bR, R
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P X R AR 08 2 80T, HOE 2% 90 B IX 32 8]
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] o o 53 W L) 13 LR DX AR AR AR P (X, L, Y, ) T
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X, = DownlLoc + A x ( TopLoc — DownlLoc) /2"~

(TopLoc — downlLoc) /LocDis
- { (TopLoc — downLoc) /LocDis + 1

(TopLat — downlLat) /LatDis
{ (TopLat — downlLat) /LatDis + 1

A=0.12-2"" n=1234 (4)
Y, = TopLat — B x ( TopLat — DownlLat) /2"~
B=0.172-2" n=1234 (5)
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Table 1 Scheme for map reading vision zone division of maps
72 X % | [B] FE A XY 72 X 2 1 & F XY B> 72 XT3 X R
25 [n] |H,
R 2 A Meridional spacing Enlarged ) Enlarged distance on Number of
) ) ) Zonal spacing ) )
Map types between 72 distance in the right side levels of
between Z2 zones
zones bottom of the map of the map subdivision under Z2
AT R A iR 0
bR 2

1) dog 1 DA™ 2 4 228 1) 41 1 2 o [ R R AT 2 0 U, S 0 TR A ) 22 o 2 () U1 O DX 4% B P — D S8
2) A XA B R 4 2 1) e B o) ] BE R AT 43 BT S 0 R A 0 26 1 S (] U 4 T B Y — D S8
3)ATHL IS W 22 DX G IR 45 4 AN SR P R A T I TR S B E L G2 150 R 2 BCR 20
4) o o 20 e 52 PR A0 DX SR PR I 45 2, A U B O ORI, RORE 6 IXICEE K L2 SRR o B 22

A IR DX s 3 PRT RT TR 69 35 TR DX A A i B
AR 2 R AR SRR (8T X)) 1 i AR AR T 53, O 1%
e

DownlLoc + A % ( TopLoc — Downloc — LocS) /a
A=0.172-a-1 LocS < LocSD
X, =< DownlLoc + A % (TopLoc — DownLoc — LocS) /a
A=0.172--a LocS=LocSD
S

>N

TopLoc
(6)
TopLat — B * ( TopLat — DownlLat — LatS) /b
B=0.12--b-1 Lat<LatSD
Y, =< ToplLat — B * ( TopLat — DownLat — LatS) /b
B=0.12--b LatS=LatSD
DownlLat HiAth
(7)
H(6) (7)) HW X, Y, A B EXIE 3, K(6)
Hh s A A B S i A I T DR A R 22 8 X
(7) rp = HoAl” 45 19 2 de T 4% P IR R 301 9 AR Y
S
AR 35 1 A X8 3 23 R DU, T 2R 52 R 1 4 4 90
B o>, 3 2 1R XY A R A bR a3 0 Dy 2 2R BT IX A
AR LR 22 A R 25 A0S AR5 3 TR X R A
KARARII 0 N 3 G XA B M A b ) 2 4 22
BFIME . A AR AR T B T ik i 2 IR (4) At
(5) #AT
22 TEXERUAREZERAXHEERE
PRI Ty BE R AR AR R AR S () B AL L
P IX AR R b R R U1 s 9 132 A DX A R
P DX, SR TP A AT o SR A U i 152 BT L
DX b PRI IX 2 de 5 TR 8 i) O 25 B T o O 5
e SR R AE A G P XA | PR DA

2.3 REAIRFIRIZESR

AR DI RE R AE PR Y LAl b 58 R
FE T AR H o AR 13 A0 X R P XA L, SR A
NG F A 43 SR SR o PR DX A5 A L SR R A5 AR TS A
VIR 8

R AE R DR AR TR S — 25, 2D BR DL s
XA BT, TR 5 18 HE PN B9 il A 4 38 SR A PR X )
PRl QR — A2 B X AT — > SR A AT, T
RAE R E A RAE S XA H R R — A A
XA AT 2 AR A, W (8) 43 il 3 58
A S T YON S A X AL b AR 9 FE S (SptDisn)
M PR 2 K J AR T 7 SR A s WL DX B, SpeDisn fie /)y
R FE B S ARG SRR UL XA , SpeDisn e KAH 1Y)
KA R IR S5 AR AR SR A R XA

SptDisn = /(SptX —=X,)* + (SptY =Y,)> (8)

A (8) th, SptDisn by R #E 553 52 B AL X A2 A i
FRE

55 TP R AT SR AR AP IR AR R e B AR A B
P T DX g2 P A0 DX R SR AR R DX I A
WK HEAT 2R AE R 5 3

3 RIS

3.1 17 X33 3 = P TR b 3 SR ARG AR IR

BT 2 125 T BIR PN =6 8 LHERAE S
P2 B R AR IR EE IR I B AT R L 201 A, iy
Tl T HES (T 22, SMHE SRy A58 B 3 53 )
B NN SEERI S 2l R KR R A
T B B — A SR R R L N 75 2 X8 4 1R i AT SR R A
YA — b, fE 9% i (B #2220 ] SAMPLA 57
G PELR ] 9 W% 3l 3 7 X &l D 63 A 3 AL IX
(% 18cm x 18cm) , BEAT A P bn il , f T3 ¥ 4% b
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ZE N AP JE RS 3 P A0 DX A A XA SR R A
RT3 s T D A 81 SR AR 7
BERIN a0 R W . [ AR = 5 By £ R AE
S T R AT B A ROAS [R] S B0 M 1 R /N e AR R
o, RT3 0 21 352 1 A0 X R0 73 J7 SE Rk H L PR 2
Bl A b HER AR SUAR RS B — E R L 1

b, RV 2 ] — 5 M P, R 9% U5 3 T R IX A B [
UNTFELHER AT 2 9 AR T AR o 152 1R IE DX A 3 4 90 A
FEIATE i AL X, r T 3 1 A XA b — 2 iy P X
Bt AN TR, BT R AR AL T A RS IR T
A fi T BOR AR SR AR R 4 2R B RO
ZE5to

197 :
l? v
A B ;mﬁwﬂn E ?é G A B }4“
a 1 Al
/ 173 i '1 P2 ER-£F 166 i_ 4
1937 128 198 “;71&%1:{'325 : 135 {12 125
Ad . 98 40 )
H T Tl L k72 [ L 427 g N H %}' s 1
124 | g7 .88 | 133 3 i E N PV
8 § 99189 .156 N 26 71 142 14 190 - . dg 1199 9 ‘155
A1 157 134 {70 1 e )
10p, 108 g0 |4 -30 925 B geefs A
A N SAMPLAZMT 21 (H4MEIIX) : IR AEACHRIR
T 187 AT HES
A 11 178 ’ L83 2o Soil sampling point distribution map, random in label-
12d 1550°  ofgg -3)(193' - Y103 1792 ing arrangement prior to application of the SAMPLA
] 37 154 116 1 2 57 - : model (partical map)
56 . 102 .
<%mw1m for A% 2oL
AC AD1go | T AF 5gAG
o | 1P 1s
10 105 44 T8% 19
1
AJ 195AL 54 Ay 4 §5A-N . "
17 b 1o b3 e s & B 5
a5 = é
A W\ 1 64 A 15 d
) AR AS 16507 AU” Al 16
6 53 i A3 1
7 - 12 J4 17
e 52 0| aala6 19
AX AY AZ B. a7 48 BB .
il 15F  JeL B SO SAMPLAZMTZ )& (HS4HEIIX) + FIX R A UbR ARG
“%?,,Q% 169 147 g3 AR 2 ZH MR AR E XN E A AL E
BE BF BG BH BI T yhg 195BK " M5t +E51)
46 ~ Soil sampling point distribution map with the soil sam-
pling points labeled in order after application of the
=Z=HETHCRASE (2F) SAMPLA model (partial map)

Santai County soil sampling point distribution map (Whole map)

1
Fig. 1

Tl 1 4 L I T AR 22 0 A A, T B 4 UK
FVA X 25 B 25 19°107, 2 ¥ 2% 26°, T B A 1. 66 x
10° km?® 5 1ff G463 22 1°137, & 9% 1°137, i fH
6.3 x 10° km® 3 B3 v 4057 3 48 B R E A X A
JEEL 4 i 95 50237, £ i 9% T, W M 2.223 x
10° km® JTFR A #% h H o4 300 km® 5 H G4 4% .
b T 28 S8 B0 AT B X3, 75 1 52 B o B R ) fE
o B0 () — i i PR 5 A B X IR O, X R OIR T 25
T3 50 5 PR B AT R X P A S )y e B R
R — i M P (%) EL AR I O S Tl Pl A R 1

=B E R A SRR A KPR B IR Z BT S SAMPLA U AR RS HEER

Comparison between the Santai County soil sampling point distribution maps before and after the application of the SAMPLA model

o S RO AT M R . EAS AR R
PR XA 3 23 5 5 5 1R RN B R SR R A
K, SRR I G 0 AT I A S R R R A Y
U 8
3.2 tRESTRE LR 5 R F SR FARIR

2 & 1:50 000 #r #fE 73 iR Mo P (IR S
HS0E006003 ) ) - 4& i) Tfi i 7 bR PR 25 28, % 14T i
A 22 Al A, 4 D E X (4 24em x
18em) o RAE L FALMR LUK I J7 205 SR ke 5 BE A
R TR L RO, BB M 0 R RE AR L R
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FE RS IR, BAR R A K, SRR B A (H il T
5 0y HES (B 2 2, i HE D BT R 52 P 3l

X B LI 24 5 i — 3, 1 ] SAMPLA FRiRU5 (18] 2
AL HMIE D 455 AL TSR] DX, N HE Dy R I S B i
HE ), 152 PR DX PN ) ) TS B0 e A 3 2 AR
i H R332 T B, BE 68 LU A By M A A A [
AR F) H AR R AR AL

HISCE 2248 K, 12 P A X2 R AT b 8 R A It

T DR B R 2 () TR % e R I TR
TR R 5 8 (B AT R

[E 1:50 000 #5438 K /NE & > 40 ~50 em x
40 ~50 em  HRHE A R SUHR B EF S /N B 4R 1 2
G SR PR B 5 I % (5 0 B S P LK) L A B
Hi PRI 3 20 022 0 50 R 43380 2 0 7 200 52 1
FEI A 00 - 6 5% BE S5 BR IR S B o TR B 3 2 1
1:10 000 ,1: 250 000 2 [ 57 ot P4 B, ] 20 g e
B RS 1512 501000 i i P IS 24 s 4 R )

JF AR UG BE A B TT S SR A 0 AR TR T 4R TR 2 WIZ KGR 5 Tr B R R AT R B SN
FE M, SR A A DR 2 v R R A A B 2 A i
2 7
16 . 1 4 .
13 . . A ¢ B
¢ .10 019 .2 06
4 20 .18 3 5 .8
. 1 . .
8 2 13 )Y
8 15 o
* U 14° 15
- E ' 18 oA
2 3 S . S ¢ n - Ds
11 7 i .20,19
T A FRR IR RS AR RS R SAMPLARIR 5 45 52

Profile points labeling with original codes

Profile points Labeling with SAMPLA

P2 X 1 ASPRAEST BB 105 J7 A 380 1A 3 43 A P B4 3] 17 5 47 SAMPLA REY 23 B 45 R L HS0E006003 Sy 4]
Fig.2 SAMPLA labeling of a 1:50 000 standard soil profile site distribution map-with HSOE006003 as an example

4 Z i

SR IEAT R AE AL R RE S A F bR IR, SAMP-
LA A7 SR T 0 A 2 B, 43 RN (%) 0 B %o R A A
by P13 A7 52 PR DX R 3, 52 T L DX A7 e BT R A
SR AR P FE A BT, 7y 7 &1 T A 332 1A
PR IX PR R &R ) A 3 SR AR AR AR IUT b R 4R AL T
ARG o FEXT RAE I BEAT 32 B A0 X 4 F B, SAM-
PLA BERRH] T 2 )2 R MA& 0 B 5B E AT A
D A% S i, AR A 2 AT R R T A AR o I T b A
R 52 PRI B, 5 T 2 3 4 BAR D) i 20 6T, 7 4 TR i A
FET N E A7 T 4% B 2 R AR a5 Ab
FEEEILIX . SAMPLA BEAUR H T AHLAC B 5 =tk
17 BT 22 2 20 A% ) 3 2 B0 (8 T R A [ 26 AR
W TET R AR AT BT SR AT DR A L, SR P AT AR Ak
AL B BHE, P BE TSR R G BN S8R R 5

F 201 58 R A s PR v A 3 SR A A5 B T b AR5 Al AT
DA 4 3t 1] 8 v A /1 P T SR o 2 AT AT 1
PIALIX B4 23 o A SCHT B 80 33 R A A IRTRD 1
50 000 —f M F) Th7 i P& 05 464 80 A7 1 S5 I A0 46230 [
PRt XoF 7 4 L K B A7 R XA AN [R] 91 R R SR A
FIgEAT 1 I, 3% WA R 5 17 A [] i i 2 L A
[F L )RR AR PR ) SR R T AR i

2 % X W
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DEVELOPMENT OF SOIL SAMPLING POINT LABEING MODEL
FOR THE MATIC SOIL MAPS

Zhang Huaizhi ~ Zhang Weili' Xu Aiguo Ji Hongjie

(Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract Sampling site maps not only show intuitively distribution of the sampling sites where soil samples have
been collected, but also provide reference for researchers to determine where supplementary soil samples should be taken.
Traditionally, in soil mapping, codes were used to label each sampling point in the map for identification. However, as af-
fected by their spatial geographic locations, it is impossible to label the sampling sites in sequence, thus making it very
hard to locate a required sampling site in the map, especially when it has too many sampling sites located densely or is too
large in format. To realize orderly labeling of sampling points, a “Soil Sampling Point Labeling Model for thematic soil
maps ( SAMPLA )" was developed, consisting of three sub-models, i. e. map reading vision zone division model, soil
sampling site attribution map reading vision zone determination model and, sampling point sequential labeling model. With
the aid of ArcGIS 10.0 and Human Machine Interaction( HMI) design, SAMPLA was translated into a computer program
with the C# programming language, and tested with soil sampling points in the 1:50 000 national standard map sheets and
county-level maps. Results show that the model is applicable to maps different in type and scale, helps realize standard-
ized mass mapping, and improves map reading efficiency. But labeling was slightly affected by the map reading vision zone
division program. However, besides in soil sciences, SAMPLA can also be used in other scientific fields, such as environ-
mental science, water science, and geological science, for making sampling point distribution maps.
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34 29.4 25.1 8.73 0.018 0. 101 0.220 16
19 9. 00 15.4 3.93 0.019 0.099 0.217 20
0.7 0.2 0.672 0.170 0. 005 0.111 0.227 88
9 2.3 7.89 1.36 0.019 0. 100 0.219 31
6 1.3 5.40 0. 851 0.015 0. 104 0.223 44
1 0.2 0.96 0. 167 0.010 0. 105 0.220 60
3.2 0.56 2.96 0.412 0.012 0. 101 0.214 60
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56 2.9 44.2 1.12 0. 082 0. 066 0.214 32
3.2 0.15 2.99 0.115 0.029 0.099 0.227 89
5.1 0.2 4.70 0. 144 0.034 0.091 0.216 87
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PRINCIPLE FOR DETERMINATION OF SURFACE POTENTIAL
AND STERN PLANE POTENTIAL OF CONSTANT CHARGED PARTICLES
IN ASYMMETRIC MIXED ELECTROLYTE SOLUTIONS

Fan Huimin Zhao Yan Liu Xinmin" Li Hang Li Rui He Yunhua
( Chongqing Key Laboratory of Soil Multi-scale Interfacial Process, College of Resources and Environment, Southwest University ,

Chongqing 400715, China)

Abstract Potential in electric double layer is a principal parameter of significant importance in researches on parti-

cle-particle interactions and availability of nutrient elements in soil. In this study, a new method was designed to deter-

mine surface potential and Stern potential. This method can used to describe Stern potential by taking into account polari-

zation of the strong surface electric field and to obtain surface potential of soil particles by taking into account the effect of

coupling of ion steric hindrance and polarization. Tests of the method reveal that only point charge H" (no steric hindrance

and polarization) can be used as signal transmission to characterize charged particle surface. The surface potential deter-

mined is 5 times as high as Stern potential. In the light of distribution of the potential, the potential declines linearly in

the Stern layer, and follows the Boltzmann pattern in distribution in the diffuse layer, and the descent is much faster in the

Stern layer than in the diffuse layer.

Key words Ion exchange; Polarization; Steric effect; Surface potential
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