5542 5 1 FEREMBEXRLHFR Vol.42 No.1
2024 1 H Agricultural Research in the Arid Areas Jan. 2024

XS . 1000-7601 (2024) 01-0261-09 doi: 10.7606/].issn. 1000-7601.2024.01.27
B F 1 IR S AE S B A0 41 4
F RIS N5
TRE RXFLVE KL R LERALE OB

(L=l KK R 2R, =5 B 6502015222 FH T 2% B R S ES T R4 6%, RG24 FH 455000)

W OE N RELTE A AR A B A T B R AR AL R A RS R AE A R Y 4R T B AR T
AT, A3 ) B R X 4, P B A B AR A K B 4038 B 9 A /L 35 (FDS) K B, 3R BUA B R AE o & R, 2 AT A
A ERESREEREKENHIE, F0ER(R LT ESFIVIERBE TN M ERES RN LET ET
Wrighr, BEREW IENBERERENHEE N ERENEATEHRN, B S5BREAEHEEH
KRB N AR EBEAELCEAR Y, EERRERER DN ERE SERERBRRDNEH ANZS R
WD ZRENCBINEFRELFTESHERREKENELXR, RAAE RS L EW e R EA R4, W4
BEMAT 09, AT AR ERMSRETUET EHRFTINER  FNESFEAZ AN REER V1DEAL, %
BWAGHYRIFN LR T ERE TN OB R Y T EHE FEHATERESE IR,

KR AN RSB R R A KE,; TR

hES#EE.5152;58155.25 XERERERS:A

Evaluation of red soil drought index based on dielectric
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Abstract: The purpose of this study was to obtain the response characteristics of red soil moisture content to
the dielectric spectrum of electromagnetic wave and discuss the feasibility of dielectric spectrum characteristic pa-
rameters as the evaluation red soil drought index. The frequency domain dielectric spectroscopy (FDS) test of red
soil with different volume water content was finished, and the integral value of the dielectric spectrum characteristic
curves was extracted to analyze the correlation between the dielectric spectrum characteristic parameters and the vol-
ume water content. Combined with the national agricultural drought grade standard, the red soil drought evaluation
indexes based on dielectric spectrum characteristic parameters were proposed. The results showed that the real and
imaginary parts of the dielectric constant of red soil gradually decrease with the increase of the frequency of the die-
lectric spectrum, and both were positively correlated with the volumetric water content. The dielectric loss factor
fluctuates with the increasing frequencies, the smaller the volumetric water content, the stronger the fluctuation,
and a trend of decreasing first and then increasing was showed. The quantitative relationship between the character-
istic parameters of the dielectric spectrum and the volumetric water content was given by the least square method.
The bacterial foraging algorithm was used to determine the optimal model coefficients, and the fitting accuracy was
greater than 0.95. Finally, the evaluation model of red soil drought index was established based on the characteristic

parameters of dielectric spectroscopy. The error between the predicted value and the standard value was between +
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1%. The model could effectively evaluate the degree of red soil drought degree to provide the reference indicators

for regional agricultural drought investigation, assessment, and early warning in red soil.

Keywords: red soil; frequency domain dielectric spectroscopy; characteristic parameter; volumetric water

content; drought index
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Table 2  Classification of red soil drought index

sty P3| FEXTBE - ' 8 " 8 8
Grade Type Relative humidity K (X107) K (x107) A (x107%)
1 %5 Light drought 50% < r < 60% 0.71 = k' < 0.82 0.31 < k" < 0.37 0.053 = A < 0.059
2 H1 5 Mid-drought 40% < r < 50% 0.61 < k' < 0.71 0.25 < k" < 0.31 0.047 <= A < 0.053
3 5 Heavy drought 30% < r < 40% 0.50 < k' < 0.61 0.20 < k" < 0.25 0.041 < A < 0.047
4 ¢4 Extraordinary drought r < 30% k' < 0.50 k" < 0.20 A < 0.041
R3 AETERERRESN
Table 3 Error analysis of red soil drought index
FE Bz FRUEFAXTIRBE » AHXIRSE r| AAXSIRIE ry FAXPREE ry
Grade Type Standard relative humidity Relative humidity Relative humidity Relative humidity
=\
1 . B 50% < r < 60% 49.7% < r; < 59.95% 50.90% < r, < 59.74% 49.25% < ry; < 60.20%
Light drought ‘
=
2 R i 40% < r < 50% 40.40% <= r; < 49.71% 40.14% < r, < 50.90% 39.47% < ry; < 49.25%
Mid—-drought
=
3 5 30% <r < 40% 30.16% < r; < 40.40% 28.99% < r, < 40.14% 30.54% < ry; < 39.47%
Heavy drought
2

Extraordinary drought

r < 30% r; < 30.16%

r, < 28.99% ry < 30.54%
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