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An Exploratory Study on Method of Updating Historical Soil Maps Based on Typical Soil

Pseudo-points

GUO Wenrong'?, ZHAO Zhidong®?, QIU Jiangheng®*, XU Shengxiang®’, ZENG Rong'", LIU Feng>*"

(1 School of Geographical Sciences, Nanjing University of Information Science and Technology, Nanjing 210044, China; 2 State
Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 211135, China,
3 College of Land Science and Technology, China Agricultural University, Beijing 100083, China; 4 College of Forestry, Henan
Agricultural University, Zhengzhou 450046, China; 5 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Extracting pseudo points by mining soil-landscape relationships embedded in historical soil maps is an important
method for updating these maps. However, existing pseudo-point selection strategies suffer from limited representativeness and
spatial coverage. To address this, this study developed a soil-typical landscape-position identification algorithm, grounded in
pedogenetic environmental characteristics, to extract representative typical pseudo-points. A total of 860 samples were used for
training and 172 independent validation samples for validation (60 field-verification samples and 112 randomly selected typical
pseudo-points), with the polygon-centroid and random-point methods serving as baselines. Elevation, short-wave infrared, parent
material, soil organic matter content, topographic wetness index, and normalized difference vegetation index were selected as key
environmental covariates to construct the typical pseudo-point extraction scheme; predictive mapping under different
pseudo-point selection methods was performed using a multi-layer random forest. Results showed that, relative to the
polygon-centroid and random-point methods, the typical pseudo-point approach markedly improved historical soil map updating
accuracy (overall accuracy increased by 18% and 8%, respectively; Kappa by 0.20 and 0.10; and CI decreased by 0.12 and 0.04,
respectively). By optimizing pseudo-point selection, this study enhanced the representativeness and quality of pseudo points,
offering a methodological reference for updating historical soil maps.

Key words: Soil map updating; Soil-environment relationships; Digital soil mapping; Typical landscape positions; Typical

pseudo-points

OHETE: EEARPIIEST FUTE (42571077)%0 0 ERE 2 B R 50 - EpF5 BT+ 0 TR0 1) 3 5058 551 B (ISSASIP2202) % Bl .
* Sl {5 E# (rzeng@nuist.edu.cn; fliu@issas.ac.cn)
TEF R B 1999—), 2, WARMEA, W-H0rsd, EEE AT R3S K . E-mail: guowenrong23@mails.ucas.ac.cn

http://soils.issas.ac.cn



5 4 19

SRICHAE : F L S R MR kg SR P S SRR AR R 997

20 thad 80 4FAY, FRETFE 75 — k4 L1k
BT =N, Rggmbl T E SN+
HE I, AT E R L Rl AR D A AR
BRI S R A EELE . SR, 32 M) &
FOAR | Bl B i BRI, D sk 39 PRI 2 AU B S e
B 5 TR L 4 T sz e 224 iy 3 R Y S Btk o Bl
U387 GEEL. MIE B RGEMAEERE N RG)HAR
P K R, B M P A T e A
KRR, 56 ZMECF LMz M ik, SE
TR R S O AEAT LA L IR
K R A B AR 2 )7z P A AR SRR 1
§7 VRS 6 e e 3 NS B NCER S P e wez S IR =R 97
SR, AR SEBR N FH AT T G — Lk iR, P REAR
B O FRECS A0 A e Y 4 ) T

T - R P BRI AT P, 24 i 2R FH 1)
TR GRS S R, W R RY,
AT X A 60 DX 35 g - M2 A 4 2 () 4 D A0 T o)
o ARIORE s 07 X B PR . —Jalad A T #7451
KRR SRR s P % vk B IRk | v
LA, RBUSHA CRAE s 1Y TSR RIAR Pk, (HLSE
it i R T B AR A1 T o RT3
P B HR  RE PR s AR B0 B “RASIR .
SRR TE B Z ST SR AR DI, A4 D7 5 - R 1)
25 (8143 A1V B PEARFAE , 38 2 R0 249 SR ol B AR A o
RERIRE B8 o % R AT R R IR, 45 A
BARIZIRELA , 7 B A5 DXk P 4 Bk e B0 A il 2L AR
FEMERORE S, PN . s A E A 1
Dy s - R, el % SRR AR, B AR
i RCRE I, e TF R s -+ 1 P W
TAERS, B A3 BRI AR 7 SRR,
AR SR BF A RAEME LA 23X — 52K o R, MAPr sl £
g PRI SR — AT S AR R 05 2, BERELRIIE
BEAKCR, REAERFREA IR RS,

A B A2 ()57 R X T B R e AR it
FOCELL, FERESBCE RIS T, FREN TR T —
vk fin, XIS FRFAEC 5 TR R
BEEIBUNM AN Grai e PR EH, 1M Heung 251"Vl
- 3 B T R IAS A i 2 11 e i 9 B o A AR A
23[R B R, AFEIFSE AR T 2Rk,
P AEAET R geate U T AU AL S
R RS 1T, (H AT REZBENLMEE K, Toik
F053 7% S8 A ST A 23 (8] 3 A R AE R PR B AR S (Y 52
M) o e oy S U VTR R e AR 3 2 I PRI 2
BT, BRI IR X S A 5, (HAfE—5E

FREE I 2200 1 PR AE Sk L S R (i), ) e 451
BT MR BOREAREREDTIE, dlad HTARER
BEAR MR RS R AU AR, (A = APy 4
FFEME. EF SR e de i, @b
5 HARZER A R M IS At 25 (8] 504, T A
LI RAREL, B XS 73 A R S A9, EAK
AN R 15 4 B . Qi A Zhu T Sk SRR B B
J7 A PSR A (AT R PRI 72 2 45 X
EMFERIRM, AR SRR A AR O A
AT B AL LG S R R AR A R BRI OC &, AT
REANIE T RENLARMAF B sl 25 b i,
BUAT AR A L B R DT A AR | 25 (e B S P55 5
TFFAE— 5 SR R A

P, AHFFEATLIRE AR T R HFFE X, Tl
TUPRBERAE A HE AR BOT 1, il 85 1y o 3
EIE ATV A2 N o [ S 0= S e SRt RS
PREEIN 7 BRI BT [, R GE U SRR S 2 5
IR, JF0 28 EATRERIERYRE R 12071 BTE A
B0 A RE SR TR AR, AT e g ot - 3 ]
ORI

1 HREH%

1.1 THRXEER
AAETT AL LA s, RIEFHMTi, &
YT, b5 Z8E RKTTEEE D, J& T

T K

E1 fIRX#BEMEESHETEE
Fig. 1 Geographical location and topographic map of study area

http://soils.issas.ac.cn



998 +

e 558 &

WERAE, EWIRA 157 C, FHEKEN
1058.9 mm, HJE A PEILIM AR B st Hugn2eAl
FEALRE B |« AR B B KU R
G328 /I N 1) w1 1N e w1 20,7/ BN R A R 15287/ 8
FRAEE 2 w0, AAE T B 3R 0k 4 A28 64
W2, 10 EJE . 15 A 2Fh, A 890 A~ L FhEIBE
ARFFEIET RGN, 75 1 3 I BE AT AP 35 U i E
15T

1.2 #HEkIR

121 i R A 5T R G B il B e £
Fi: 1250000 B RO SRS Rk 4 e+ HERAI R, L
K 2022 FER B —5 DA 2 m PERE AR .
TE R B B AR S Nl B, AL AR
THER B, S5 BRI 4 MR R R B AR
AR X3

122 FREEAR & Y 23 1] 73 A1 2 R H SR
TRZREE B, BB IR R FIA A 3
KM A VER 5T, JEF SCORPAN + 45 UL
RPN AR T 23 DERAR (R 1), LISRBUY

AET -3 FOW A

TEHUIYE )71 , 3T SAGA GIS #44, fif 12.5m
S PR ECT M AR AT T S 0o IX A A
FHOC Y MU AR Gt 3 26 1 TR RRAE BB A5 1R 0L/ IN S A X
THEEB R, I EXEEA SO K 38 dhad
RAEAEGER. b, BB aE SHEEs R
— ANy 2 A AR A T R AR, B R R AR
TSR X I PG AL ) 2R R AR A R AR e R
BERT5 I, R T A M B PoRHE R LAY 11 250 000
Ho T PR AERE AL, UAh, AT R AE 2 KT
R S 0 (R B RY, H T RS IX 5 KT
RRECHEES . [RIAF, T8 T 50 LR R G HE 5,
FH DAz B35 R R Ry 46 B 5 1) 225 8] 53 A 41
TERE B R AR S, FIH GEE =P 6, BT
T 5 4ERY Landsat 8 BF[E]FF24%, 15 T HERR
JE RRRUE 22 , DA B 396 K 4332 sl i Bl P2 TR
TR 3 4ERY Sentinel-2 BRI FHI#EA4L, HE T 3
ASHEYEFE B R, DL A A 7R K %
5o JE I R M A R X BT AT PR AR A AT 4 (]

1%
iE

A

FHEX

)
o WPSMIRA X
KiT AT T
A& (impax
+% [ W% +R +7h
E | HEE L R ML :
WL
mr+ |
awtmmsit | mot | IS
Wt | gt
mwrommt | et | [
WIEHL 5
B IR I
wHE 6
s Rt st | [
“g 7(*§i
vt | N8I
i B et | SN
JKAE
vt | G
payiaay | | |
AR
WKL o+ | 2
Ve Bkt 13
wekmt|  womren | wes | RN
M| ma | RemEmaEt | wat |
0 5 10
i km

B2 MHREXAETEE

Fig. 2 Historical soil map of the study area

http://soils.issas.ac.cn



5 4 19

SRICHAE : F L S R MR kg SR P S SRR AR R

999

#1 NREE

Frfefhb 3, g8 —FRAE R 30 m 2 [A] 73 HEE, LA

Table 1 Environmental covariates (R BORAE 25 ) R | — Bk
5 e R A A R IR R AA] 1.3 BEIE AL

e s r ST MR FARAS T EUA M AR g
i ) R LN, ABFSE B SRR R KA L
i . M A7 T X5 TR, T LR SRR A%
e ‘ R A1 D BT PR, 2y ELAT I 25— BOPE R -

B gLEs P IRy P A S SERIHCAR
s X M+ ST  RR AT
e ’ ARSI B i AL BT, e
. \ HE SR I B R 6 - PR R R L ST
H ek Bk A Ho B A2 e s Gh RERCRAL B S OB IRERE R H—1fk
Ghay, RECREA 00 T R R - R 5 SR PR B 2 )
MR IRV ©p BT IR, SN 4% i b FRERARAF O 2 HE A, A
EEEJi?QZ o BFFEth, SR P BERZ He 49 B, 9 (e 2
. ) EI R, B T A AR |
F— oH . A - BRIl MR OB R 4 £ 441 5
o ik S HIT, ASERAE S B T ik, B OGRS A
e o i s U 145 100 MBI 3), ATbeAR T
e : PRI BRI A A S R MRS T B

PG Z TS T
K b H ] R a TEMAEUE X RIS 5 T, DAOC PR A8 1 i 4K

s FRtHE; o FRAME; o BalEY; r FriiE; p

TR a R A BN

E7 I BT 50% VR0 BIME , AR

T 50% RPRSETE FlE SO I IXTR] . RS, Gl

TRIATEISEX R

Vo7
L

Vo 577,77

Voo

TRAR R ST T R

VAVAVAVAVAAA A

510 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
: L .
R (TR X ]

B3 BATERANMBERIWXE
Fig. 3 Typical landscape area based on single variable identification

http://soils.issas.ac.cn



1000 +

e 2 58 %

P (RS HEA , SCELSAY IX ) Al BEAL 23k (18 3).
ITEAMAT R8> T RS T4, i s T
TSI B BB A R 2 [ S AR

BT LRIIER R, B TT R R 3R 5
AUA BRI . 5, BEXTA AR SR
X R S B BRI A i IR AR R s o, Tl s
(] S5 2 A S B AR o A ML B 0 A R 5 e, R

AP

T RS EL

I — AL gl £

El4 HAEZF

JH 725 18 3 53 BT 7 VR 0 4% P58 748 i ) ML 0 A ) 2=
PEATZEIRIRET, AR A 45 1 TR B OC B P 5T AR
TSR G X E] o A0IET 4 P, sz E R
OO R - o g LR SO, e RO 8 X IR N 1%
A PSS AT TR, T DX I e R S T R R AR
RO e B A LR UL . BT S R T e S
TR L B4 SR SO ER A

P LA A
R S

SR ERL 7 f51

Fig. 4 Example of typical landscape position

o JHEL
i/ A
KT

iRt
et

—E—

>z

B 5 BAfktigs

B SR F AR AL

Fig. 5 Typical landscape positions of specific soil types

BRI (RSN, ABIFIIE R R B0 )
FUBERL A A X IR 5 12 S P 7 12 R A A T AT
AT 1 AL A R 2 RIS R P
HLRE I 58 e REALAY 7 e BURE AL, B R s 18] 23
A A BERLYE 5 FIBE AP 35 2 T SR IR BE A LT o

DT RFE, REE B2 AR, I ArcGIS
10.8 FA4 A B A B AL o PN S 28 5 5 T LR
14 JYIEHERIZE

FEVNGRBE S5 B T, AR E X 2 gy 2 )
it 008 5 T - 9 2 AR PR T AR S DI e s AR B

http://soils.issas.ac.cn



5 4 19

SRICHAE : F L S R MR kg SR P S SRR AR R 1001

VLR 1 32X T ] P B PR £ T L
FR4390, ARIERE A SL IR 2 1A A 50 43

L =(int(R—1g(Np/N)))* (1)
R L Fe7 4% B T 1 S5 00 R 1| 2R 4 L
{5 Np FoRSEEBERTEAL; N Feom 5 P i 4
WA R RSB, HAR M 5 (i e NG 1 T
XL HLE N 1,

S P RE 15,25 16175 ) I B (R REA R e , A B
P ML T 9 S SO R, AR L RE RS
0 2 Bt L K A ) R RRAE IR, T
R 2 R (R /NI S O 500 m, LA 12 ] 43
AR50 L 22 2 R T Y254 R I AR 1 EL A2 B
Tl STEAEALHE 60 DEFAMSTIIREA RN 112 ANHEHL
PR T80 K 45 2T A B E 1 S B U B v
SEVEROSERN 1, 5 A BRI, R T
25 6] 0 2 B R AR e, BT 4 T DT A RS 1072 AL
e,

F2 BIMilGEMBIEERE

Table 2 Training and validation sample sizes of soil species

+-F WZRsE BEAE
A 40 7
[ AS R 90 39
WK+ 40 3
iR - 40 3
fit 10 2
HA+ 160 18
LIRS 40 16
A+ 10 7
wet 160 24
K+ 10 3
R+ 40 4
HF+ 160 17
Hesk 10 4
biiN 40 11
Sl 10 14
B 860 172

1.5 TilRs

R FH 2225 BEHL AR MR (MRF) J7 2 27 AT 4 20
AR, MRF LT FEHLARPR(RF) A 4E il )
AR O 2R A L R S5 AR 2 ot kT
1155 o 43 A S Bt AL AR RS 78 0000 46 - S AU %) S A
MRS R, I3 2ok i KA R A A o R IMBOT I B A28
A AR LT R 15 WY randomForest £, ntree
WE 500, mtry BN 7.

1.6 EEREEITH

R T W uE 4R 5 A [A] ki 45 By ik ) Ay 1 1 2k
TP 2 [6] (VR VA AR B , 15 AKS B Al Kappa 28K 2
FPEMFE RS, T HOBA TR i A U Bk A e bk
SACRS B P8 T A IR 20 S A0 B0 E o5 8K B IR IE A
B ], Kappa Z 50 T VEAL T 4325 45 5 5 52 R
Oy IRl — SRR

K FHR B 2 B0(CI)A AL T 25 S 0 AN e M
CI Jsz e 1% 2 T v i P B ) S RN AT B S A 2 []
(22 AL T R A R AR E . %
RHOTAART

Cl =ty / Uy (2)
s ey 27 FAGTC TN A H A9 B 1] RE 2 AN A MR
{83 thmax 2SN ATRESSAAUMESRAE . CT 2T 0,
Ui BH T A R R B A, 2 i R CI
R 1, WIS 2RISR A -y, s
WHOAE . B, CI{ES 25 5 A AN M A%
.

2 HERESH

21 ARERBRAENERHESSH

wniE 6 s, ANl R B i A LB 4
HOTETR R PR B W S 0 0 SRR AR 5 R
I 4 AR S AR R 0 A A T, S B AR AR
s, SR, AP it 5 I B e 5 T
HIFFAE B 22 57 o P 22 57 00 X 3K P b - S AU 42
T EEARE RS+ 5 AR S B 2T A i i
JERR R E B — bk, (R PR S 0 — kAl
PR B m R A LRI I AR . AR R
B, AR R — R AR A X 4 HAT AR K AR AR Y £
BRI AR R R, LS8 4 i i X 43, (HE i
AR R R G AT, RS Ak R AR
S HER T

K7 LLE R R, 7E e 2 BT 3 Rl fida
WO GeH e, B b X sk S A X JE] (29,5~
50 m). Z5FEoN, HAE L Tk B RE A ARV
ABLAVK [N 5 BRI 26 DFEAN T X [A]
P,8 AMIKT 29.5 m (FRAIH 13 m), 6 M T 50 m (i
TR 70 m); BEALASIEEA 24 DEEATE A SR X JE] P
7TAMET 29.5 m (MK H 10m), 94E T 50 m (B
70 m). BT R ANV R X ) — Bt e
BEHL SRR, FENLA R B R 2, FH LT R

R A Y T 8 (O REAS A B T8l D B TP HAR THE A
R

http://soils.issas.ac.cn



1002 +

e 558 &

A REL
et

©
et

T

(A. WfE; BAIRLLSL; C. AHURE&;
El6 ARETMAEXBNELEETAHREXE

Fig. 6 Typical ranges of different soil species under key environmental variables

P 8 Jia 1Ty sl S PR FIAS [R] M i 4
TIE AR AR i 25 18] o0 AT o O HUAR 3 MO Ak
A, AT 3 B AR BT R R I
860 ~. HERFEW], ML ROETEDTSE X P AR I
B DX RE s A AR AR, B 2R AR T IX
Il ST PR AR By, BRISE IR
ARARE N T ZN Bz 2 HHA AR R R L BR
ST, ML R R R R R PR R AR Y 2
Ko MHLZT, EBEHO L MBEHLSE BT A

D. HEM R E. A pas %0

MRS T PR B AR 1 10 UL S, DR I A Sk X
hRE IR BN S W ZS 8] A, H AR ST R BEAR
FHEATREAE
22 AEES/ERAEFEERIER
ARWFREET A AR i, R 3 Bl LA L
T ARB N ZRAEAS , XERIFFE IX A 7 HE I ] 1&] n
%3 PR, WBLE SRS T bR T S R e
P RINASCR, HSARE B R, o 52%, WEST
PEIBRE 0> 175 (34 %) R ML 515 (44%) o 1E 32—

http://soils.issas.ac.cn



54 SRICHAE : F L S R MR kg SR P S SRR AR R 1003

100 -
751
T Honrrend
S : ; < BEALEIL
50 RE A P ZRES
= 5 : o SR Rk
25 { 1
e btol Awt 4 oS,
0 < I 1 : 1 1
0 20 40 60 80 100

fR FE(m)

7 FRERBRAEESRIT SR
Fig. 7 Statistical distribution of sample points under different
pseudo-point selection methods

PEJTT , MR K SR 1Y Kappa 22 508 [BI5E h
REHL A S T 0.2 Fl 0.1, BRI 143
B, SRR SRR CLBMERAL, H 0.62; TEIBE

fa o>

o LTk (M)

O -HiE o, 145 =

Y p Py

TS

‘ DYy S 7\»\ SR NI O
R S—hﬁ\r AN
' g&?&‘-ﬁsﬁ' vy \&W 0.5
SO [ 5h ke

, WS =7

%

)
¢
=

Ne

o FEIBETO A FiE(m)

STREE
s €8 ey
el

xS

T
N

Tl SR CL iR, 8% 0.74; FEHLSER
CI ¥{EES, N 0.66. 3 ki CI H{H F me s
TR K o575 BB A AR R A A TN (9 AN s e, 3 T
FIRTAGRE o I —2 T R B, A BEML A AN G
R RIS, (B L TUIORS B A7) & 3 v T BE
Hul ik . FEFERFET R EURE T A & B
DRGSR, FEREPA . WS R R LT
TEAS M ERIBE . BE b0 505 7™ % A0t 1] Bt )L
faf Fp HEA TSR, ME LU R B A A B 1Y) 4 ()
FRAE, DT BORE SR B AR R MR AR, Bk
Oy . M REHL AL R i 2 R 5 R B, B
FE— PR Al HR B PR A0 S b, I 3R A5
W2 AR GRREAR

AN AR O I AR A SR CL 4 AR R AE
WE 9 fin . S5HFRM, FT MR R k)
P ) 245 21 38 B R B AU A TN A i s ko TR BRE s
SOEALAEWT 5T X AR B S AR AN M, BEAIL A
T WA 5 DX g B A AU 5 R, T 2 E A
XKk CI (% e T 075, (HA MR, 78
CI{EH 0.75~1 WmAHEPESEg T, MR A

A

§°

o BYLETL R
[ | 145

"}f!&%*\. Y

L

4

fq

i

v

W\ J

\)“A
bﬂﬂ
.Aﬁ@%

2A

(A MR RiFE; B, BBEH.Gadiks Co BELAE; D MR AERTRA s B PO RRR R Fo REHLA R R
B8 ARESBEAENERSS

Fig. 8 Distribution of sample points under different pseudo-point selection methods

http://soils.issas.ac.cn



1004 +

e 55 58 4

R3 FEERRBAEREIEREE

Table 3 Mapping accuracies of different pseudo-point selection

methods
ik BAKEE (%)  Kappa REL CI #JH
ML TR R 52 0.47 0.62
PRI BE O i i 34 0.27 0.74
REAIL A 44 0.37 0.66

HEALE N 34%, AT EIBE O 875 (55%)
FIFEHL L (40%), X —85 R 780 B T #L7Y fig 5
e B HAL A 2 18] B0 A 2 .

(A) N (B)
Ak ' A ki

AKX * AX
CI

. 0~0.25

0.25~0.5
[170.5~0.75
[710.75~1

0 5 10 0 5 10

23 EFELTERBESHIERITTLE

B 10 R A [A] R A48 B % B e ) - e s Al
2oy B o DN A B4 Jmy o3BT, 3 o 78 00 245 2R
) it I e X 3, 4 398 28 U A A 25 A oA B . i
P FRILOPBUF IR, #0482 AR
B il b B X, KR - 22 40 T DU e B o ) M A
R R PR L S 3, AR )z o A TR B
B RGO BE (9 28 (R 3k I i, AS TR 7 i A7 AE

F ISt o IR L )0 DA AT 1 BE LA AR
B, B

2E L5 7y o A SRR PR i B A ] — 20t
N (© N

A [ kik
AKX
cl

I 0~0.25

N 0.25~0.5
[0.5~0.75
[70.75~1

(A, HRIEE R7L; B, EIBE.CMH: C. BENLA )
B9 FRESBDRAZERERNIHELESH

Fig. 9 Uncertainty distribution of modeling results based on different pseudo-point selection methods

Pk R (A) N ke
Wt Rk Wt WK
| DSpR PEYiER [ DSERS PRe)iEN

1 AT
AL 1 [ st

[ B ERKAS +
[ [E1LTES -ﬁmi

st [ S
st I
R B EkRE
o I
it
e W g
*
Wk kD
e s

G ﬁwi

I it 1
kR bke
e s

B) N

kA X ©)
3R AR L
| DSnE VIR
- A+ v
FhiioR+ :lﬁi?:t = Foy
[ TR 5 Bk AS £
-EW]IH: -:mzi

>z

A

-
%ﬁggmaizlmdm
e L

(A, HBRIE 7L, B, BIBET.CRH: C. BELA )
B 10 FREESKERAZEHFHESR

Fig. 10 Digital mapping results based on different pseudo-point selection methods

http://soils.issas.ac.cn



54 3]

SRICHAE : F L S R MR kg SR P S SRR AR R 1005

(RSZBRT [ E SRR, = XIS T AR . fi
MLk BARE I B SRS i T S (R 2 (H el TR
FERLEMIBENLYE, SEPTMAS R 2 (I RER LR
X BIFSE X PG A B AT B i AS [+ j 4 B v
TS SR D N I (I R DB I A ek S
[B] 73 Ak Sy SZ M B BE R B2 . AN IR R m 4R O 1
R P A R B R P — ] T — i
. HORIRER R, B SF AR R B4 £ BN
TARREE IR Ho, SRR RE TN AR S
S-S R b — B, REAS T I L2 B 1 BT A

1;‘A

(A, BIBEHRLARTE; B MBLE G C BENLAE)

() E SRR , RIS 0T, BRI 44k
T Y, SYrP R AN R AR L X —
23 [A) 43 A RAAIE 5 DX - B 478 A R 5 B — 2
FLEZ T, BBEHO R MIBENL A I B T A5 R A%
DAL TR R L0 A, AT IX A 7KORS £ 2 22
G3AG T HUFAARXS A D, 33— TR 45 SR B X i 2
TSR AT R . MR R SR A OO PR AR A
IR A AR, 27T TR R R S AR,
T 1 ] P48 R0 s o)A S ik S5 e A Y
KiIkAEST

o R
A4 ] #E A+
[ RE[IES

X e+

IE TR AR+
d I <o+

[ ]#mt
BHRUKAEL
[ it
[ Int
o [ #et

L ERm)

=

20

500 1000
m

L A
~ P

B 11 REESISEBIT AR TR EAT

Fig. 11 Details of digital mapping based on different pseudo-point selection methods
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