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Abstract

In this study, we selected data sets as the sample which was related to the distribution of the site;
the factors included height, gradient, slope aspect, the distance from the river, and the distance
from village etc. This is based on a back-propagation (BP) neural net work to establish forecasting
model to analyze the predicting results on Bohai kingdom site in Yanbian Korean Autonomous
Prefecture. The results suggest that the accuracy of the prediction model gets to 88.7%, the high
probability region of the whole study area is 17.6%. The elevation value of model prediction re-
sults of the high probability area concentrates in 270 - 570 meters, the slope is concentrated in O -
3 degree, the slope direction is concentrated in the flat ground and the Northeast. The high proba-
bility region of the river buffer is distributed from 0 to 1000 meters. The site areas of road buffer
are distributed within 0 - 1500 meters and the site areas of the village buffer are distributed
within 500 - 1500 meters. These results provide the scientific foundations for excavation and pro-
tection of the sites.
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T 44°30'42", R 127°27'43"% 131°18'33" 2 0], AL 4.27 77 km?®, 2014 4EAR N1D#) 217 5. HEQH
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X K BIRE R, WL, WRKIE, N EERRAE BT, $EFHL @280, 55 ALK
IKF 8 4 E VLI A 487 25 K/NATA[10].

ML IX NEEAE T . BT R, b, MR, Bk 6 MRS 2B 2 AR wEil X s
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Figure 1. The distribution of Bohai Kingdom sites of Yanbian area
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3) KR 7 I A& 4% 32 (Back-Propagation Algorithm)#E472% > . 1€ BP (W&, ¥k MW\ Z 4k
TEZRE N ELRE, IGRMNSEUER, WVEAE AR ZE D7, Wit Z 20 8] % 2 28 = A TS E
CEIERAUE . BEE Y I IAKIEAT, BRANRZE R o

3.2. FEAIEEL
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TEREAS AN A RE A R i/ R B R 702 o i AR SR A R P T A s bk 2 A MR (1] 2) 0 23
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2 0.9~1.0 X [a] (T AR o 2t X S TR 7.0%, EI477E 61.9%1)5Etht; 5% 0.8~1.0 [X [a] (1 THI AN (5 4E
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Table 1. The total number of modeling samples and validation samples

L BREEAMBIERAR(D)

Btk E[S0:8715
FEAR A
Rygh: ik CPEMREE O EZEER SREHE HEsE HiMh At it
AR A 49 11 21 22 4 9 3 119 (52.7%) 119 (52.7%)
BAFREAR 48 6 23 17 2 9 2 107 (47.3%) 107 (47.3%)

Table 2. The sites prediction accuracy of modeling samples and validation samples

T 2. EARMEAMIGIEAEAE TN E R EE

AL T
EAEREA WA
=B Uil =S (Budila P (Supia
% %
3k = 3 =
5 100 19 84.0 90 14 86.5
2 7 112 94.1 10 91 90.1
% 89.1 88.3
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Figure 2. The probability diagram of Bohai Kingdom sites in Yanbian
area
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Table 3. The distribution of height, gradient, slope aspect in the high probability region and low probability region (%)
73 EMEXSEBEXNSE. WKE. KRS HER(%)

T R mERX &t B OEERX S#EERX & B EERX SEERX &t

<90 m 0.42 1.18 159  0°~3° 21.10 10.10 31.20
90~150 m 0.21 0.65 087  3~6° 8.76 1.89 10.66 FHi  7.38 5.72 13.10
150~210 m 0.43 1.66 209  6°~9° 9.70 1.54 1124 41t 9.97 1.43 11.40
210~270 m 0.78 1.69 246  9°~12° 10.67 1.12 1179 %k 10.02 2.00 12.02
270~330m 1.66 2.69 435 12°~15°  10.33 0.84 1117 & 9.64 1.90 11.54
330~390 m 2.07 2.34 441  15°~18° 8.28 0.66 894 ZKF 9.0 1.63 10.64
390~450 m 468 2.96 764 18°~21° 557 0.50 6.07 5§ 8.41 1.39 9.80
450~510 m 4.72 1.32 6.03 21°~24° 3.33 0.35 368 ip 897 1.31 10.27
510~570 m 853 221 10.74  24°~21° 1.85 0.22 207 7 9.18 1.18 10.36
>570 m 58.85 0.96 50.81  >27° 2.74 0.44 3.18 ik 9.76 1.10 10.86
feann 82.40 17.60  100.00 A&t 82.40 17.60  100.00 Ait 8240 17.60  100.00

FZ— AL DEM F I ], HAEE 0 L3 Rl (-1) . 6(0°~22.5°F11 337.5°~360°) « 4 1L(22.5°~67.5)
N7 (67.5°~112.5°). %F5(112.5°~157.5°). F§(157.5°~202.5°). ViE§(202.5°~247.5°). PG(247.5°~292.5°). ¥
16(292.5°~337.5°). Stk MR EISE, Sit @R AR L 3a o AL 3). HiEkn]
A1, P EAS X 13.1%, HE RN B S . A XA BT LU R R S, 5.72%,
HREZRATTH, 5 2.0%.

4) . EEE . AR X

ANBEEFERKBEAEETINRR, RHEE KPR T RRBIR AR, fEiEf B ERR, K& E
B RN 2K . ACIR R T B N SR AP AR VR S DA DG, AR SCHEAR ME SR HU A i 1)l e 6] i 19 22 168 B 215
BHPRE T, DIREGE R A EZN S IR 82 047, 0 Bolle ik gese ft — e Mz H M E. 5ok,
N T BRI IR TR [F B AR I 2 g, SR T sk R BB e (R BE B o AR SO DRI B B
578 37 0~500 m. 500~1000 m. 1000~1500 m. 1500~2000 m. AT 2000 m [ LR ZEmM X, 3 Hr mtE
DX FMEME R X e 8 A G X At s R X AR X L FE B 4G 4E 0~500 m.
500~1000 m ZZH XA, HHFFTIX I 12.87%1 3.39%. M (X £E 18 % 22 v [X_E 1 B0 A #E 0~500 m.
500~1000 m. 1000~1500 m ZEyH[X, 437 50 58 X 35k ) 9.76%+ 5.03%. 2.08%. =yt X 7EAT g ph X
b F B A fE 500~1000 m. 1000~1500 m £ X, 43 A 7T X IR 6.12%. 4.96% (L5 4). IXLL
Y RS LA B SR A R AT AR Uk, R R T A AR S

5) &L T s X A3 A A

FRAE ) 2 Fp i 2R X RMEAE 2 X AT Ge v B T, AN LT s M3 DX BT o Ll 81 B K /M Ik
NEUITTE 47.9%. JBHETT 41.3%. FEF T 36.5%. HEEHTT 26.2%. LT 14.9%. FiEE 14.6%. FET
10.7%. ‘I E 8.2%. XULHIEIMT. KH. @i HENHT ARG FEERAAVN, F DR X 5 m
F AT A P LGB A s, TR % B BT 0 R IS HE R R AR . RN B X RS, m R
X AL X T AR ) 17.6%, H &S i b L EAR PO AT 4.1%, HEHET 3.1%. EES
3.0%. BF 2.1%. ZEFHET 1.4%. LEE 1.4%. FIRTH 1.3%. BT 1.2%. XU A GEDH X KE,
FrE AR AR KIS Tl . FER T . VRS S Bt hk o0 A X o A MR T AR B B AR o I X B
BEf AT REPE A . BRIk, W EORE,  AEid M X R B i s AR i X O AT . T
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Table 4. The buffer distribution of the river, the road and the village in the high probability region and low probability region (%)
4 EEXSRBERXAAR. B HEEMNXSHER(%)

TR TE R HIX R gz kX
ZZ X (m)
RMRX  EMEX A XX &EEEX A BERX EMRX 4
0~500 37.22 12.87 50.08 17.45 9.76 27.21 1.14 2.63 3.77
500~1000 25.62 3.39 29.01 16.85 5.03 21.88 3.31 6.12 9.43
1000~1500 11.71 0.88 12.59 14.01 2.08 16.09 5.76 4.96 10.72
1500~2000 453 0.30 4.83 10.54 0.41 10.95 7.23 2.09 9.32
>2000 3.32 0.17 3.48 23.55 0.32 23.87 64.96 1.8 66.76
At 82.40 17.60 100.00 82.40 17.60 100.00 82.40 17.60 100.00

IEFHT . HRT . FUe . S, ESL R BT R AR 2 B R R XA T AT 1 2 R AT
MIALEL, KSR TR S RS, B B e, Rl i REIRIE. KE 3E
HBHHN=FXT2. T2, Blle. KA. SEE;, BUTRERE. PDREEE. TR BHE
W Bz, WEEENARWE, EEE. M. AFOUEG MW RERES. s 2B RYA
B AT KM 2. edeiss,

5. it 5i1ie

AICHEET BP A M2 F ArcGIS (18 N4 AT« G2 X 43 A1 75 2%, e B FE X 38 452 DM FEA ) =A%
PR Whin . GEESER RS H AR TR Z, LTINS, e SR 4G SR A4S A SRR

1) FIH BP e X 2 i 57 (1 SIS A 1) Tl v 1 32 IR 3] 88.7%,  JR4S 1 A b X ph i [ i bk R
A < PO s 7 3 VAN 2 W £ 1 o L2173 7 K E S RO 7 A R BB | R e iy e Y iR

2) NTIZERAE, BB 7 B0k T X 3 AT i b B A i B i AT 47.9%. bl 41.3%.,
LT 36.5%. HEFT 26.2%. bk T DX i AR o5 A 20 X S AR B R i B e Bk T 4.1%, B
1T 3.1%. EIHE 3.0%. Rk, ZE0 ok, fEih X Ok B B R m i DO AT ek, Gk
TR B EESEHIX .

3) AR S B bk 43 AT AN [ 52 0 D] 2 64T T 43 AT PR 4 S, 38k 0 X3k v B AR R AE 270~330
m. 330~390 m. 390~450 m. 510~570 m & VY™ R X 8], 38 3k Tt X Jg o g 3 B2 AR v 7E 0°~3° X JR], 3
) R A AE TR AT ZR I 7 1), 8 bk F00 XS AE ST R 2 v X | E 2253 A #E 0~500 m. 500~1000 m ZZ#[X [A],
FEIE 25 P (X _E FE A #E 0~500 m. 500~1000 m. 1000~1500 m Zzyi X [d], FEAStEZE X b3 8 Ai
7£ 500~1000 m. 1000~1500 m & ' [X [f] .

4) JEHEFN S5 R A AL PR RA AR B TAERERENU A IIUKENTT. Bk, %
1 AR 7 B BRI o AHE T AR s Bk TR B R A8 Dy 12 e 2 v v R AN 1) o R R AR SR
P o ANFRATTEEARAE SE 10 DX PR AT il R i 2 o (0, 1 S A o 0 B A X e AE R 0.9~1.0 [X (]
(T A R O X . EREE AR Y. B, RS X SRR T, #2515 Hstht o A i
R X, X NH Wl TR RIR 2R &, B MHIe 55N TEM M. araetk. 7
PR RN HER P, TR TAE AR, fm TAERCR. Hk, WIS KEMW . . A
FTES [A]

TSR, A SO B RE A FOAIRS B 43 HER (120 m x 120 myisANig i, Wi S e TAEF, #3k—
PR MR B R . SR 2 RPN A ELEDIE . 00 22 AR AR B R N SC IR R A 2 1 v

S5 R HERATE o
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