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X 25)IHHEY R A, j=1, 2, -, A
0.8146(b—a). -
0.569 0(b-a),
0.456 0(b-a)
0.386 0(b-a),
0.336 2(b-a), ;
0.298 6(b-a), 7=10;
2.6851(b-a)/(7-1), v=11,

max%x,ﬂ , @ = min %x,ﬂo

I<sisr Isis

SIST

(24)

Q
)]

(25)

N=RNeIEN Be

E I T

A

%,
2
(xéf - u//fj)

Suy = 3 [ewl -0 (26)
BB BT T REAS X A0 UEH A u A 0B R B

AT B BUSTR, A5 3058 B P A
Sklkzlv-k/\ L (xy - u,'A»»)2
lekzmh =(1- f) ZI HeXp[ - e —1s
(27)

T, ARG T4 U, x U, x U, 1,
KT X B B

0= { lekz«--k/\,]k)\ )l mxmx e xmO (28)
Vje {1, 2, -, A}, ke {1, 2, -,
m| , /7\
HA»J» = 1g,asxm1 lekz-nh } ’ (29)
1]
Al
L (30)

H,

SRSt 7 0 — {5 R 1 T 2
SLAEFE N

o)
B =11,

(31)
mXmX--Xm
A

FeATal i X F i A R A S O R A
ZIE PR AR

R=R, AR, AR, (32)
RO R AR P TR N
Thykyhy =r1(£,]132~-k/\ r}ilzlzzmk)‘/\'“/\ rIE?k)z»~~kA (33)

(29) - (32) W R AMMFLINE, KAT
B2 & BHE, 1Tl /ANVEEAR A R, B BB
R E SRR Q (X (28)) o WRFEAER,
O MTREZEI I —E WG, TR R,
VERRZRFEREAE o X B A U3 — A £ B B A7
BUNESE, BAIEBMER, e Rk iR

(34) K5 b 2 MIBIR U, x Uy U, -, ER—BREE
H N (35) BEATIH—fLAb 3

A-1

b -y,
;L(b,u/\,l) = HGXP[ _Jizjj]o (34)
=1 2h;
‘h,/;z'”k).-l
Dhphybyy = s
LT el (35)
! (b_,' - ujk-)z
Dby .y = jl:!exp[ - 2th !
IROIEEIC A Sy, B
a a A gk
A=u (u ):111 112 1k ok -1 +
Hat B Uppeqp Uppeg Wi hyeeoky _
Ay (36)

(36) AR AU LAEIT . AR ROR AL LI

AR, LR RER A (37), Hat(32) 1
DRSS 2R AR B, FRATTTT LA 3] — A B S8 iR %

pe () BB C
,ch(”AkA) = max min%“klkz«-h,l , l'klkzu.k/\i]k)\)l ° (37)

R, R (38) 15 B Refilgk
T A -

ZMC(%LA e ( Upgey ) Uk,

sl (38)

w =

ZH’(,‘( WUy e ( uu)l)
=1

MR, ATLIE N RAERE I, O
BREEE DL, HETRE,

HAT(24) - 2 (38) A AL, FRob H &
2B 8 Ial 19 ( Self — Learning Discrete Regression,
SLDR) 50, & — Fh i B 2 (0] {5 B9 B AR, 38
(38) iy w BB, s FERIT Y S8
P& b FOMBEI T2 > B RRE R R, Xa5H
PATT YA E

—AHCANAT Ay GDP” R ik K AH X 2
oA (1] M 7 6 R 1 R = 5 K =R g1 Y B €
LA K I, SLDR #iRE L T GWR F1 BP -
ANN, P20 BIKEAR T 60% 1 33% Z2 47, %t=zs
2R B G Pk K 4 287 g N, SLDR Al BP -
ANN G 5F 7728 56 M R 25 /N T 7 2 T iR 22 1Y K
5%, WEH] T SLDR 1 BP — ANN 4 {EL () 2 P, 1M
GWR I ™ . ke, R, AEr
AR — A D 55 AR g 34 R 25 S 1%
2ededs, D A0y S PR (5 A T B =2 1] Y 3R 2%
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FEAR T B B — A 5 B AT — I ST 55, Bk
RS- 4158 22 FH TG 000 47 {8 A9 A 50k, i Be T
F B AR FEAE ) [R]85

ASCK LA 2018 AEFN 2020 4F L AETEDUINAE =&
B R R PEIK B K 9 R AF M B, SRR 5 Hh B
A UE BY B AR B S, Sy B T ) SR,
AT E R

3 HIREMR

2 5 s et W 0 £ e ST S B 3 =
By, EEAAAAERIL, B, EWR L, M, B
YL FAREYT . 3L 7 UL T Ui AR p U g b X
LRIk A 7K 9, FHAP A A /N BB T b, K
TER R BMEAR &, B ST K B A s, 3R
PRI A e K RAG B i 5E . i, 3K
e H/ANE R N 22 BRI UITE =5 B BT
WAL B XAENSEM R Xk, B FAEEY
MK B — o — i R, B RIE A,
It LAAR SC R 5 3 7K 0 3 A ) At

VU AR 4 FE T = & B A U1 st 3w L,
30°42'34" ~31°26'35"N, 104°43'04" ~105°18'13"E; J& T
WA R IX, AR K &R 876.2 mm, [
IKTEFE N RAEPRE LR, AEREKE T TEE K2,
Horf6—9 AR R ROK R 72. 4% 5 ML
JERE R B, 40 PR R AR i AL, TCHB T2,
R E 307 m £ 672 m, Jg@)I|Fh R X, b
R, BB R/ IR 46 45, YR TRKITZ
TR &R, Hpmim, UL, 7, 3T iy
KRR WL ER TR X FE A A =6 B8
W, 2okl PR, B2 XE, B R0
{9 L BN 82710 o = = U s

= H 8Dk G2 WOK K F R, Y D7 s B R
0E, ME DT VAR (644) 2R E =+ VAR
1 3004F 9, = & A& A= 7™ A9 2 RN It 7 O E T 38
W, HAH 19 BB # . 1949 4 10 H FrH [
LR, et EK R E 31 Ik, R R
6 ., M 2018 47, i1 30% 1) h5 VLT e i B ik 2
FRAETCIEBTIRAE T o

= H g R A 2 659 km®, [t BE AL
94.39% , 2021 44 31 M. 2 NS, BN
139. 12 J5, Horalk A0 123 J5, 2020 48, ‘7=
MME407.45 400, & RRBERE, RIRER
KERHB R, =R EERPEELZ SN
RKE, FLA WA ESD TARE, KHE, 25
B OERIEEE. XIE B, R, BIEE S S M,
S, B, RIS AEAAK, A 500 Z4ER
A, HU g7 el E L4 i,
HAT =& 4 B W R 4 & ALk 3 333 hm®, 4
PIrsE 12 5, HAEN 0% DL, FEAWOE
H4ER 80% L) E,

2018 4F7 HFI2020 48 H, —HEEAE T K
K, R K A, BT, XEE, R
ARG, Y M R AR A A2 A B
SR, FATTHE BT X DU A B AR R SR 5 XK
HI PR S A E 1 s,

99° 0'F 102° O'E  105° O'E  108° O'E z

104° 50'E 55'E 105° 0'F

104

30° 0'N 33° 0'N
330
31° 20'N 31° 25'N

30°70"
15'N
315N

31

0N

s fl
— K&
s | 0 10
=68 . . N [ EiEA

99° 0" 102°0E 105" OE 108" O'F 104°50E 104" 55°E  105° O'F

() KRR (b) WL Y BF 5T X
BT SEUEAIFZE DX A il B A

(FET F SRR b3t P A 55 I i o 4152 GS(2019) 1821 S
PRI 1, R GO

31° 10'N
=

31° 10'N

100 km

21° O'N

4 IEEFIRKEEKEESR

4.1 2018 F£“7 - 11745k Ek

2018 47 H 9 — 11 H RV L B i X )
55 [ T I J) M B R W AR AR RSV BILYL, ARV
BRI, VL A7 T DA OR B Rk g R e .
NHRE=E BRI YUK BGE K E Rk, W
N 7 B R

oK IR, 7k BAECRNAE Fel 25 (2019 4F-% )5 25
)40 MAS 2K, ZRANTIK25.1 TN, &
Wi X AR 21 562 N, P E 1612 N, 4
HUZ2E 19 950 N, B FUTTLAYEEL £ 58 B F B A
BB B A RO, JE N BRAET

BV 7. 117 R Rk, B =/ EIEN
RIER . BT, KE. BR. B, ik, E1E.
AEVR AR LR A, K rpES T 2 000 m £
1Y SR e, A 50 km Z2 iY AU RE 4E A& N
EoEH, H 3 AENABH W, 3 8 KPrIG 32
LR, SRKFI TR 2 324 bz, HiEd
KA. 24070, LR THBEPP T 9 4b IR TR
B 145 Ab, A 14 K RS T AR R . 2 4%
T2, SE19 M S RREH . JEak
iS5 5 A0 4Tt Hidr, PR Tl KB RIS |
AC PEVEELRS SRS B3 L FLRR AL [ s ) 3R B R X A
U 3 7 Wk (R P S R EOOK K OB L,
BT XK e, Yk, HLas. ek
HoKIRHL, BB, w24 P E S Tkl 5
WL EE, HETIAIS 6.3 27T,

IO PRI Bt 22 05 T 18 42T, Hirp,
RMIKFEZ 9 19 442 b, HohZalk 2 077 hm®, 46l
(Ertadl) B 198 hm?, ok B #1453, 8 12T,
4.2 2020 &£48 - 127 Kkitk

2020 4E8 A 11—I12 H, RT3  f& ok 3] 52



96 e

&

37 %

%

W, LR ZeM . Jenl, PR R R R R,
HIRE T INZ GRS, A=a8ERT
70 4EKE IR K

=HHT 8 A 11 HISshft i #2 5 = % by
IR, 16 HJE sl 11285 2Ry, 10,
BT AR R I ARIE KA 1.8 m, 13 000 m®/s [l kig
il SO G X R B A HT E EE B it SR
Btk #25 100 m 247, HELT 560 m K ¢

TR, AEERITE SN E ., A ARIE T
W ST 1oL 5%

M T N R 22 B s, iite AT sh 24,
B RIF TN AT Ol o FAR 3 3 K
B 738 B B, T A BB N I AR
B KRR R, B 1 433 Kb RSN,
Hr. [EIE 16 4b, HE 199 b, HE 75 4. SE
193 Kb 438 950 4b. H Sz ok BB A A BE 2 K
RO, . REARIATZ M. PR B %

THAARETEE . KBy, itz 5
ANTE LU PRk

REBE=HEMRIFHE

N T =6 B B BRI = O 2R UK
2017 QLR R 5 = B Ba i dar 17 %2k

5

TR #eoe 9L, 2018 4R A1 2020 4F, I
ST - TR RHE R A8« 127 KPR AT T —
SEEBE, 2021 4F 6 A 17—20 HE, A SC/E#H i
AWFTEIX, XHAIFSE XA 25 SR FEEDT T B4 % 42
FIAFAE, ARAF T 50— F B0k AR R TR
(TR S5 K SCRAAIE (1] 2a) | ORI B0 (P 2b)
LB RAER (K 2¢) , Gl B M Hr, Al
FEE TN B 2 A {5 BT RLEOR R AT SEUE B 5 T
it T A (3R 2) MRS B (R 3) o B— M
HUIE ¢ A5 3 D S EE SR T
“GDP” I E™, Hor, “BE” (bs), RAMSE

% i AreGIS - AL

. "
i X 5 4 E55N
A ” R e (}“‘,’"i o e
W v R ik y 5% mo0-4 -z
" ey AM‘ s o]
4y ?,':, 1
R A 3

(c) PBESBTE R

(a) HFHR 5 /K SCRFAE (b) &b H B
B2 JRBIE XK TS S A3 BT Bk B R A R A i B A6
T WEHORIETF ASTER GDEM V2 4BRES B0 ; /K 2800 B
4 1:25 J7 B B B A 5 BRI R T K 2857 T 1 4% A )
+- o TR R IR T Esri 4241504 2020 4F 10 m 43385 + b A
g (https: //www. geoscene. cn/) ,

£2 MRR25AHNENESSHIE
S IES B 5 IEE/ m GDP/(Jit/km?)  HEBEE"/(°)

KT 1 159. 15 299 3.09

. SRR 2 57. 61 301 4.07
,7;? TR 3 405. 89 336 11.98
i ST X 4 38.36 338 7.07
TRAS 5 71. 64 299 3.37

ZLEIR) 6 27.45 334 4.38
SR 7 197.93 304 6.52

pNGEE VT 8 333.33 337 3.51

X1 ESERGIE T 9 251.91 252 8. 02
v T 10 520.75 337 6.19
HH R 11 1 323.07 303 10. 16
Je vkt 12 141.37 311 6. 63

+ bk 13 36. 49 302 3.68

Atk 14 179.22 307 2.73

Ikt 15 47. 48 276 14.96

i ARy 16 90. 20 307 7. 41
%ﬁ Vet 17 251.38 367 2.68
‘ SN 18 1001. 76 342 2.76
RO 19 449. 09 348 4.24

2 et 20 146. 24 305 3.88

WA TFA 21 18.32 338 5.93

€ MR 2 247,61 302 4.65
;T; SEAERT 23 247.99 338 8.49
a HRLR 24 47.87 305 4. 40
EpA5) 25 264.92 365 2.84

300 m x300 m yEFEN, L30 m oy BERGOTE AR ERDE, H ArcGIS TSR, A,
20l https: //help. arcgis. com/zh — cn/arcgisdesktop/10. 0/help/index. html#/na/0092000000vz000000 ,



21 ES TR B IS €5 SOSTIRT i 97
£3 FRXHEKHRIEHSE
A TT 2018 4E7 - 117 R K 2020 4E“8 - 127 KK
%' BREEUR/IE ARWHR/IT R/ BEBVR/ T RIEBR/IT ERHE/ hn’
1 0.00 52 500. 00 0.13 0.00 22 000. 00 0. 06
2 4 000. 00 20 000. 00 0.09 0.00 0.00 0.00
3 1 666. 67 4 333.33 0.23 10 000. 00 14 500. 00 0.52
4 911. 11 444. 44 0. 06 2 855.56 444. 44 0.02
5 11 100. 00 9 583.33 0.23 29 000. 00 11 012. 50 0.31
6 6 683.33 4 816. 67 0.19 47 600. 00 14 218.75 0.16
7 63 333.33 119 666. 67 0.24 0.00 0.00 0.00
8 110 000. 00 105 000. 00 0.30 10 000. 00 160 000. 00 0.33
9 0.00 1 000. 00 0.27 0.00 1 300. 00 0. 08
10 0.00 27 500. 00 0.10 0.00 16 500. 00 0.05
11 0.00 3 666. 67 0.16 0.00 4 333.33 0.29
12 200. 00 3 000. 00 0.29 233.33 3 000. 00 0.09
13 0.00 0.00 0.03 1 000. 00 3 000. 00 0.20
14 0. 00 14 000. 00 0. 09 0.00 7 666. 67 0.10
15 750. 00 2 500. 00 0.13 750. 00 1 600. 00 0.17
16 0. 00 875. 00 0.18 375.00 1 750. 00 0.07
17 0. 00 2 600. 00 0.00 0.00 6 800. 00 0.09
18 0. 00 1233.33 0.08 0.00 866. 67 0.05
19 27 500. 00 24 250. 00 0.05 0.00 2 500. 00 0.02
20 4 000. 00 2033.33 0.14 4 600. 00 0.00 0.09
21 250. 00 4 650. 00 0.15 2 750. 00 5 025.00 0.18
22 0. 00 750. 00 0.27 0.00 1 716. 67 0.13
23 0.00 0. 00 0.00 0.00 375.00 0.03
24 6 666. 67 45 555. 56 0.26 2 888.89 34 888. 89 0.13
25 61 666. 67 126 666. 67 0.43 833.33 69 000. 00 0.40

6 RERYBHARENRE

FRATLA 2018 4F7 « 117 R Rtk sl 2 2k
o, R e AR ST B R R R S R
B, HS AR ICNS SRR, 3 AR X 4

T 3 G Y TN R 22 0 M, DGR SR E R A
RH o
6.1 HMEERRXRER

M 2% 2 TP Ts S ECE A2 3 i Es 3 B B,
WAVSRNASE N 7=25, 4EF A =4 WA X:
X=1{(xy, %p, %5, x4)|i=1, 2, =, 25} = {(159.15,
299, 3.09, 52 500), (57.61, 301, 4.07, 20 000),
(264.92, 365, 2.84, 126 666.67)} (39)

AR 2 HREEE] . GDP, SR 3 ik

AR A R /ML, FFIRAEAEA 28 4 KD,
FATAAEL KT, U 20 SA e AT Y 525
&, Rp:

Uy = funys s oy ] = 11832, 86.99, -, 132307

Uy =iy iy s | = 1252, 258.05, -, 367},

Uy =tugy, gy, v, Uy | =12.68, 3.33, -, 14.96};

Uy =tug, wy, =y Uyl =10, 60666.67, - 126 666.65]

(40)

BATLAS(39) HWEE 1 AFEAS B
X, =0y, %y, d, a4} = (159,15, 299, 3.09, 52 500)
(41)
), R AR AR BT A 4 4R R R A (]
Uy xU, x Uy x Uy W, 5 HPEESHGE A A5
Ui = (U, Uy, Uy, uy) = (155.66, 288.32,
2.68, 40 000) ;

il

Uigaos = (U, Wy, uy, ug) = (155.66, 288.32,
2.68, 46 666.67),

WRREE AN g, 2B TENT S
HEE s Bk, Fhfﬁ(25)ifﬁﬁ(39)l§"lﬁzl—‘ﬁ

i, TSR R, by, by, hy 535
S 145.974, 12.866, 1.374 f114 171. 362O :Pfg,
2

w(xy Uiy ) = I expl - (x]jz_h;jkj) ]

= exp[ - (% _2ul3)2 _ (%), _21427)2 _

2h; 2h;
(% - 1‘31)2 _ (% - u47)2]
2h3 2h;
= 1.000 x 0.708 x 0.956 x 0. 678
= 0.459; (42)
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¥ 37 %

(xlj - u]A-,)Z
2h;
(% - u]3)2 _ (%, - u27)2
2h; 2h;
(25 = uz])z _ (214 = u48)2]
2K} 2}
= 1.000 x 0.708 x 0.956 x 0.919

=0.622; (43)

el (39) YA 25 MEEA KL, 18 U, x U, x

Uy x U, ESEAIAY 10T R, JAR 2] —4

WP B S = | Sk1k2-~~k4 faoxa0x20x20, 1120

Uy Rl U0 1 3R A5 B9 00 S5 2 TR & 20 0l 2

53,7_,’7 =0. 841, 53,77,,8 =0.868, A= (37) HiTE

PLPES L, AT B — A B E B Q =

{ Qk]k2~-~k4 {20 %20 x20 x20 T A1 805407 FV 1405 B FRAG: 14365 7

PP R = ) 2 03,7,1,7 = 0.813, 03,7,1,8 =

0.838, Xf X W5 S Q, FATAE 1 04 326

4 gyin, AT A —Aeab B, AR BRI H— 1k

FREME. flan, XEE 4 orE, RECREHRT,
ky =7 Fky, =8 F, FA1254

(X, Uy ) = HeXp[— ]

J

= CXp[ -

H, = lg}[asxz()] Q"l’fzkz7 f=1.739, Hy = lgl},asXZ(] { 04»14»24»38 f =1.637,
I<i<3 Ist<3
(44)
TR,
@ _Wi5a5_0.813
I‘3,7,],7 - H7 _1'739—0.467,
@ Q705 0.838 4
3718~ H, =1 637 =0.512, (45)

H1 20 (32) X 4 AN IH— A f5 B FE AT BN
b7y = NI E 5730 v R @71 = ol SO & | S\ T 7
RKEC WM GIEE" “GDP” | ‘P ET R XRN
—AAk T R 4N, e i PR YOG &R AR B e 3R
fitfi:

(1) (2) (3) (4)

T3717 = 737207 T3017 N T30 N Taqa00 N = 0.236 A
0.384 A 0.285 A0.467 =0.236; (46)
3718 = r§17)18 A r;,z7),1,x A r;?,l,x A r;i‘;,l,s A =0.244 A
0.396 A 0.294 A0.512 =0. 244, (47)

LA AT R ME T A, M u = (uy,
Uy, Uz ) HTJ-, “quﬁéﬁgi”ﬂf u47( =40 000 fl:) E@ﬂ
REPE L wys ( =46 666. 67 I0) [/,

6.2 FESHIEENRE

AT FE M b = (b, by, by) =(159.15,
299, 3.09) K5, FH 6.1 1 rpy it py RO ¢ R R
Wi, e G 2 AT S8 2 X (41) p
x, [HT 3 A4r k. M A& K YT AT 2018 4F47 -
117 R K b Al i % o

whE, RATH 6.1 Wy st RmE by, hy,
hy, HF(42)%% b Z R U, x U, x Uy FH—A>

BWISE B
(bl_uli)z (bz_uz])z (bs—u3k)2
w e om (48)

q; =exp| -

> qin | G2 Grihoks 420,20,20
B=py(u) ="+ 4+ 4 Fo . (49)
Uy Ui W hohs Ur0,20,20

=K uh/ﬁz/fs% U x U, x U, qj/'g—:_'x(ulk, s Uy s u3k3)
S o 1.

_ (x“—uB)Z (xIZ_u27)2 (%3‘”31)2
e YRR

=1.000 x0.708 x0. 956

=0.677, (50)

H g B KRB 0.979 F B HEATIH—fk Ak B,
RO A A

a
A = + b 4 b g 20200 (51)

@mmm:amwawymﬁﬁ;ﬁmﬁMﬁ
HAI(3T), FMIA 2R i i -

-~ Cy | Cp €420
C =—+—+-+——

Uy Uy Uy 20
0.885 0.952 0.161
=70 T666.67 7 T12666.65° (52)

R I AR P BOR A, i AR £ A L
T IR B RIS AY . RN 0 L, 6
666.67 G, -+, 126 666.65 JT i) AT G 4 B &
0.885, 0.952, -+, 0.161, ffijHj=X (38 ) X LA 4]
AT R B AR T Ab B, AR B 7 5 B
(159.15, 299, 3.09) HfEM AL HR S -

Z/‘Li’(u4k)u4k
=

= T2
ZME'(MM,\)
i1

2 2
_ Cqlly Tt CylUy + o

w

2
+ Cqliy

szu + szu Tt szu
0.885" x0 +0.952> x6666.67 +--- +0.161> x 126 666.65
0.885 +0.952° +--- +0.161°
=22053.27(7C) . (53)

6.3 FiMliRZESS

i 580E (159.15, 299, 3.09), FHHbpzs
[ B HEH R 1Y SLDR BERUHEI 1), K VTAT 2018
AECT - 17 RRR IR R ROl 2k, J2 22 053.27
JC, 5K 2 PG 52 500 AR, X
H1 T 25 AMFEAS S5 O b 1 22 i ik 37 448. 98 fi
o, W, RATHHITRIRE, K MR
PEHEET SR 22, EEE AR MBI, R
—EEA T A LMY, R S LAY I
MR, A kIR ™

NI KO FEA b i A2 R AR o, AT
¥ (20) rhIREA S

X={(ay, w0y m, y0li=1, 2, o 7, (54)
K x, =y, ¥, =0, 0 XA y, (A5 THED
By, BIOTRRZEE LR
o= LY o5 (55)

T

E=11, 2, -, 7}, (56)
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XL,,,:{(x,‘]’ xi29 R xit’ yl)‘lzlv 2’ T, 77_1, Y&m\u H: ‘T[Zﬁjﬁm”iﬂ%ﬁﬁ/]\, 6@%*%@[3/‘]
{ et (5T) .
an{(xnl’ xn2’ T xn/’ yn)fo ﬁn%%rﬁi%%jt?ﬁ?ﬂmi%%’ FJE*H‘:J!I:.F{/}E,

WX, UGHEA R 7 -1 DHEARRD , KX,
AMRFEA (R — AR o BARX =X, UX
X, VIZRBEA £, I ARDREZRR N f B — 1 HEHE
W, WH o, S0y, INERE, BN fB—
AHERZE, KA e,, HI

/1 A N2
{O'Ln = ;;(9’1_9’[) H (58)

e = |y, =7, o

WK, MHEENHAX, o, Me, HZE] 9 1
. HAENS AREFEE, BIE59) FAg-F
YRR IE o) MPFEYTUNIR 22 e, A SRR RO 4E
bro FEAGLEIEELAITOL T, B CHhEAEE o, A
e TTPR A R R 22 AN 152 22

PR T WO T AN 2 AR, (B AR = A i 3
FURRUH B R, X RARE B, AR IR 22
Wl R TR R 22, UL RURAT & 25, X4
TEREAIY S IO B UG, A BRI 5 45
AIFEARAIL L. R 4, 3 AP LR 2/
THERE, 3 3 A T 2R 22 B W /)
THRAEERZE, UL SLDR T2 T HINL 6 S HEA
AN, BAEEME, =T SLDR # i i% 2
SE BN, AR G B R R PR AT LA, A e B
ok

7 5 CK, GWR #1 BP - ANN #=ZI
24273

_ 1 «

o, = T ZU'/,TIQ

[ s (59) SMIIH K, GWR Al BP ~ ANN BRI 2 i
c= 3 I IRUIEAT AL, SRS AR S, % 6FI

XHER 2 N 3 25 s, SLDR LA (375
MRURZE . FEMEDR 22 AT R 22 W3R 4

HRAESCHR 30 ] AT 5T, — 4> 28 ) 00 O 5
AR, A P A AG R

PRI T - 2 SRR M R 22 0 25/ T 7 2 T 2
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Empirical Research on Geospatial Information Diffusion Technique

Taking Flood Disaster in Santai County, Sichuan Province,
as an Example

HUANG Chongfu'* and ZHANG Xinwen

(1. Key Laboratory of Environmental Change and Natural Disaster, Ministry of Education ,
Beijing Normal University, Betjing 100875, China; 2. Academy of Disaster Risk Sciences,
Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China)

Abstract; Interpolation is an important approach to infer the earth surface phenomena where the geospatial
data is incomplete. Under the corresponding condition, classical methods such as collaborative Kriging interpolation
(CK), geographically weighted regression (GWR) and back propagation artificial neural network ( BP — ANN) all
have good performance. However, these methods are not applicable enough, especially in actual geographical sur-
vey, conditions of which are difficult to be satisfied. With fewer observation units and larger data dispersion, the
best interpolation is based on the information diffusion technique, called Self — Learning Discrete Regression
(SLDR). In June 2021, we visit and collect data from 25 villages in Santai County of Sichuan Province, tabulate
the losses of each village during two flood events in 2018 and 2020. Choosing the distance from river, GDP and
slope as the independent variable, the property damage, agricultural losses, crop inundated area separately as the
dependent variable, 6 empirical cases prove the general applicability of the SLDR interpolation with two criteria
based on the datum error and forecasting error. The forecasting error by SLDR is low, and there is no case showing
the datum error higher than the forecasting error. In all cases of the CK, the forecasting error is less than the datum
error, which illogically indicates that after learning, the prediction error is larger than the unlearned. The CK meth-
od is judged to be invalid, and the GWR model gets similar results in five cases. Although datum error of the BP -
ANN is very small, its forecasting error is about an order of magnitude larger than the datum error, much larger
than the other three models, which suggests that the BP — ANN, with a high ability to fit training samples, is not
suitable for interpolating the complex surface phenomena on the earth.

Key words: spatial interpolation; information diffusion; collaborative kriging; geographically weighted re-

gression; neural network ; datum error; forecasting error; Santai County



