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Hyperspectral Inversion of Arsenic Content in Vineyard Soil Based on
Geographically Weighted Regression Model

MATNURI Aynur', EZIZ Mamattursun' " | LI Xin-guol
(1. College of Geographical Science and Tourism, Xinjiang Normal University, Urumqi,
Xinjiang 830054, China ;2. College of Chemistry and Chemical Engineering ,
Xinjiang University, Urumqi, Xinjiang 830046, China)

Abstract; Taking arsenic( As) in vineyard soil in Turpan Basin as the research object, the correlation be-
tween soil spectral reflectance data and As content in soil was analyzed under 15 spectral transformations, partial
least squares regression( PLSR) model and geography-weighted regression (GWR) model for As content predic-
tion were established. The results showed that the original spectral rate of vineyard soil transformed by the first
order differential ( FD ), square root first order differential ( SRFD ), square root second order differential
(SRSD) , reciprocal second order differential ( RTSD ) , logarithmic first order differential (LTFD) and inverse
logarithmic first order differential( ATFD) had a significant enhancement effect on the spectral characteristics of
As. According to model prediction, GWR model based on LTFD transformation could effectively improve the pre-
diction accuracy of As content in vineyard soil.
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Table 1 ~ Concentrations of As in vineyard soil
B S {E 1:/ T 1fl/ P v 22 Tf]/ RSD/%
(mg-kg™) (mg-kg™') (mg-kg
S 6.86~12.9 9.67 1.73 17.9
RiFfgE  7.82~13.4 9.77 1.51 15.5
BREAR 6.86~13.4 9.70 1.65 17.0

2.2 HABELE AL ZE5ABASFMXRE
RN A RDEIEZHIE XS As & 4 Z 8] 1 5
0 7 el 3 As SEUNE 5 4 50 0635 I
FRIEN I 15 Bt A8 e B 2547 Pearson A1 5C 43
Mr, Il a2 0.01 F10.05 B PR, 76 0] W% T
ZLANFN R 21 A1 i B3 L P 0 326 1R dn 2 R DG B R AR
BBt S5RRW], A e 3% As SEIE 5 15 g
I 2 GG S 3R 2 18] (9 A0 OC &R #1435 3 0. 01
AR 2 PR KT o SEIIE 5 4 5 0k R 4T 30 i
FD 28 #1495 555 nm .2 197 nm 55 1 125 nm &b, SRFD
AR 529 nm 2 179 nm 5 1 125 nm 4, SRSD 4%
¥y 533 nm,1 712 nm .2 376 nm 5931 nm 4t
RTSD 253 () 528 nm 477 nm .2 376 nm 5 447 nm
b, LTFD 7% # f) 449 nm., 529 nm.2 197 nm 5
1 125 nm &b, DL B ATFD Z8#t ) 449 nm .2 197 nm
5 1125 nm &b 09 5615 (A 2Z (8] AH OC PR e i, HAth 22
Wl A B E MDA As F it T 35 A OC I FRAE I
Bto S FOGIE AR H X As STk RFAE B 34 3R AE AN S
FH IR, HH FD SRFD SRSD .RTSD ,LTFD Fl ATFD
AT As JGTERRAE Y SR AR R 2 M . B R IEAH

K BLAE SRFD 75 #: (1 529 nm 4b, #H ¢ R EH
0.569 , {37 - 38 48 1 4k 1) 1k 55 W MAC U . e K B A
Kt BAE FD A5 4 92 197 nm Kb, #H C R £
-0.531 L T LW h 4 s —OH g 3h & 4 ™
A g g e T L R As S8R AL
Y B EEA -2 NRAL AR R, 26
R A S 1) YT (B A 2 - g As SN A 22 A) A
R F B KA = T i B A 23 55 SB[ 1Y) AH
KRB KAE
2.3 FHHELE As &3 PLSR Rigsi A sk 5

AN TR G AR e A A e R As i
PLSR 5 AN B2 A 0 25 R WL 3R 2,

x2 AERELZIHRT As &2 PLSR . GWR ERBEERE
Table 2 PLSR model of As concentration under

different spectral transformation
ik PLSR #i#)  GWR FAI (K fESE) CWR BRI (KIELE)
M R? RMSE R’ RMSE R’ RMSE

FD 0.510 1.201 0.928 0.462 0.704 0.832
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RTSD 0.406 .325 0.456 1.491 0.736 0.913
LTFD 0.553 .150 0.954 0.373 0.935 0.402
ATFD 0.548 .156 0.950 0.383 0.800 0.670
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