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Soil Salinization Monitoring Method Based on UAV — Satellite
Remote Sensing Scale-up
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Abstract; Improving the accuracy of salinization monitoring by satellite remote sensing plays a crucial
role in salinization. A synthesized model for assessment of regional soil salinity was established based on
UAV and GF —1 satellite remote sensing data. Applying the trend surface of the UAV data creation to the
GF — 1 satellite scale, through the improved TsHARP scale conversion method, after the conversion
residual correction, the up-scaling results were quantitatively and qualitatively analyzed. The results
showed that the blue band B1, the near-infrared band B5, the salt index SI, the salt index S5, and the
improved spectral index NDVI — S1 had a good correlation with the measured soil salinity data in two
remote sensing data. Correlation coefficients were more than 0.3. In the three regression models, the
best model for monitoring soil salinization by UAV data was the SR, model, the optimal model of GF —1
data was the MLR model. After up-scale conversion, the inversion accuracy of soil salinity was much
higher than that of direct satellite data inversion. The optimal model after ascending scale was obviously
improved with the optimal model by directly using GF — 1 data inversion, the former R” was 0. 338 higher
than that of the latter, R? was 0. 369 higher, but RMSE was 0. 057 percentage points lower. The research
results can provide a reference for large-scale rapid monitoring of salinization in the bare soil period of
irrigation districts.
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Fig. 1 Map of research area
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Fig.2  Soil sampling locations( one of the areas)
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Tab.1 Summary statistics of soil salinity

FEA - I5PN 52N Ty i A5 5t
<3 /% (/% (/% 2%/% ZE/ %
JEXEN 72 1.008 0.1285 0.3657 0.249  68.03
g 48 1.008 0.1285 0.3645 0.250 68.5
Liang 24 0.978 0.1315 0.3676 0.254  69.1

1.3 HRiEREBnNiItE

F 5% 22 BT, AT A S0l e B B8 22 A R ipl B i Al 4
B Y05 B A B2 0y Je BRA% , 3647 D635 48 U i iz
SRR AR A e e UL 8040 e A TR 2 ) Uk
PEU L R o L T T O SRR A A
] Py S0 A M A R AR AT
WMoY, & B F NDVI 5 SI #5 % 9 SDI ( Salinization

detection index) $5 %5 AT DL % 47 #b Sz B 3 355 A 15 0
BT, A SCEEAL G SR o F8 B T SR i b, f gt
7 NDVI = ST G345 %0, 1T A W A 3 58 Wi 4k S i o
AL
Lawicsi =/ (=D 48 (1)
He Lyw = (oxw = Pren )/ (Pxin +Pren)
S\ =Puve/Prep
Krf Ly ——H— R B 45 %L
S, o5
Iy ——NDVI = ST 63545 %%
PsLUuE \PRED \pNIR'%A*jLiFu GF -1 TLEX}
IO 11 S U8 B L 21 i B R
AR AT TS

1.4 FEARERE

TsHARP J7 18 FH T 3 J b 3% 38 B 5 R B 7 4t
DT R S R S NDVI Y 56 R AE KA
RE EAAE J@ it 5] A NDVI ) & e i, 58 3000
T A RUBE B4 o A SCGE ) R X Rh O VA R #E AT
AR A B T RO A5 S S R AMLRE B
B ER 43 5 e N ) Y o6 R 2K

So.065 = Fo.065 (Bo.0ss) (2)
P Sy g R ABLRE bR AT 5 S i
1 e 5 dh i
Booss—jﬁ}\m}i&fiﬁgﬁ@ﬁ?, El]ﬁ[f?
EEE

Fy o~ 3 I S T8 B8 %5, [l A 38 O R
FEF) GF — 1 TLA 16 m %3 1] 5 B¢
bRy 5B m e R R
i
7 [ 3 B w0 T BE 32 B L SRR E R R 15
M), i #A a7 PR AR E 5E 42 S e 33 3k 23 1 23 A 1 O
FPAETCANLEG 73 98 0. 065 m JJE | (il 5 e 5k 2
AS TEASCH, Wk O 55 T TR R b Y % 46 5% 22
AS, R
AS =8-S, .5 =AS, (3)
FUBE B 46 )5 Y b o 2 R i, B i JE AHLRUE
S B W B GF — 1 Bl Bt
AR R TR R bR ik 22 A i, 115 S Uh
Se=F(B,) +AS, =F, s (B,s) +AS, (4)
b S — RERS G L& i
B,—16 m TR L& N1
L5 FARESEENER
A X R A P E R B R ( Coefficient of
determination) 1] J5 #2 1% 22 ( Root mean square error,
RMSE) #1 ¥ 4 4 %} & 22 ( Mean absolute error,
MAE) 3 3 AR A5 R &5 4 3 A THIRUBE U5 452 A A



164 g ol Bl ¥

201094

FE o RE % U4 W A% e i J5 B0 400 A 09 RS BE v AR,
RMSE Hil MAE fE 4% S e 7H )R 45 51 5 52 0 Ko dls 2
() F) s 26 B B o R R 1, [ RMSE I MAE
/I, U5 PR TR A5 SR

2 HRHMW
2.1 gEERMAEEBSIMNESBIERXE
S

e JTE LA GF — 1 LR X I 14 O 335 I B 43 1)
55 5L A SR O K AT AR S AR AR, AR 2 R

HiZE 2 AT LUA W, JC A LIE B 4 b, BR B3 il
B4 P Beoh, HoAth 4 B g Iy B R B A
AOAH G, Horp BL A B6 i BEAE 0. 01 JKF b 2%
IS MR R B R T 0.43,B5 P B LIS
P8 AH OGP o A X B, AR 5 RO 0.367, B2 %
By A 56 R BURAR, 0 0. 2335 3% F GF — 1 TR %
BGZAZ, B A BS P B L 3EEh - A AH S HEAE 0. 01
KA BB FANR, HM SR BIEE T 0.35 DLk
Zi ERTIA E AL LA R EGE AR ) BL.BS Bty
3 R A S f A

x2 AEFEREREIERIBXREY

Tab.2 Correlation coefficient between each band data and surface soil salinity
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Tab.4 Correlation coefficient matrix of UAV data
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Tab.6 Spectral variance expansion factor VIF statistics
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Tab.7 Monitoring models of GF —1 satellite variable factor
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RRy Y =58.942X, —4.270X, —29.374X, —4. 619X, +1. 797X, —2.732 0.326 5.547 <0.001  0.323 0.243
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Tab.8 Monitoring models of soil salt and UAV variable factor

[ I A5 T 51 19 5 2 > Ll 2 el

R’ F P R? RMSE/%
MLR,, Y =2.457X, +0.071X, —2. 525X, +0. 317X, +0. 626X, —0. 246 0. 454 10.992  <0.001  0.479 0.195
SRy, Y =2.46X, —2.335X, +0. 583X, —0. 182 0. 452 18.714  <0.001  0.473 0. 202
RR, Y=1.987X, 0. 125X, — 1. 891X, +0.307X, +0. 417X, - 0. 021 0. 403 10.570  <0.001  0.369 0.237
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Fig.4  Soil salt density scatter plot before and after scaling K5 TG 0 EH o K

Fig.5 Histograms of soil salt before and after scaling
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Tab.9 Comparison of predicted and true values
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