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Table 1 F value of multiple regression models based on different bands combination of soil degradation spectral indices and evaluation
results
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Linear model Logarithmic model model Exponential model
[255-%(B1+B2+B3))/[255+X(B1+B2+B3)] 2160.717 1756.361 1822.931 2253.769
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[255-%(B1+ B3)]/[255+Z(B1+ B3)] 2075.161 1511.589 1568.308 2167.312
[255-%(B2+B3)]/[255+X(B2+B3)] 2115.071 1429.568 1474.268 2197.66
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Fig.3 Comparison map between soil degradation inversion results
and evaluation results of 2008 in study area
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Table 2 Inversion grades area of soil degradation during 2008-2013 in study area
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[ A Area/hm® L8 Proportion/% i Area/hm? Lt.5 Proportion/% [ 4 Area/hm’ e8] Proportion/%
—2 First class 14527.92 6.262 18409.3 7.935 18611.14 8.022
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Fig.4 Grades distribution maps of soil degradation in different period in study area

4.2 TIBRWWEHESH

3 WX 3 AR S HER R B T, AT
F i, 2008—2013 FRBFFTIX TR BB SR
K, BRI 5 R 23% 4540, T EEIRALZ) by 40%
ki, BB Y 37% A 4. H 2008—2013 4, /¥
IR AV SRS N T 4 704.98 hm?, AL I RUR,
/b 3760.74 hm?, B4 P R A G R R L, B
PB4k - S A R Rk D (R IR A ST

I SEAERT ST X EREAT ) B BRI, 53 4h, REHERCE
BEME KPP ME Kt A KR BRI A L HE SR X 1R A1
BAE, HAAA TR SRR, e bR, i
FORACRDUG RIS . AES AL b, AR RIEIR AR
VU R AT I A, DX TR A R D
Hh P M DT PR R T BB A D R AR R R
IR B AR b P L X R SR A - S AR AL FU . S AR
oy WX R R 3B L g

%3 WRKX2008—2013 FLIFRUIZE ST
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Remote sensing inversion of soil degradation in typical vulnerable
ecological region of Yellow River Delta

Chang Chunyan', Zhao Gengxing™®, Li Jin?, Wang Ling", Wang Zhuoran®
(1. College of Resources and Environment, Shandong Agricultural University, Tai’an 271018, China;
2. Agriculture Bureau of Laixi City, Laixi 266600, China)

Abstract: The Yellow River Delta is a typical eco-environmental fragile region where soil quality is not high and
salinization is universal, and it is of great significance for the rehabilitation and reconstruction of degraded soil to know
the situation of degradation soil quickly and accurately in the region. This research chose Kenli County in the Yellow
River Delta as the research area and the measured data in 2008 as the basis, and the comprehensive evaluation of soil
degradation was carried out based on soil degradation composite index, which was built by weighted combination of soil
degradation evaluation index weight and membership value. Using TM image that was at the same time as the measured
data, the spectral characteristics of different soil degradation levels were researched, and the correlations between soil
degradation composite index and the bands’ gray values were analyzed; with the combination of qualitative and
quantitative methods, the sensitive bands were screened. Then the sensitive spectral indices of soil degradation were
built, based on which the remote sensing inversion model of soil degradation was established, and the exponential model
was selected ultimately which had the highest fitting precision. Verified on the accuracy and the inversion results, the
model was applied to the remote sensing images in 2011 and 2013, and the soil degradation dynamics were analyzed
during 2008-2013 at last. The results showed the lower-degree degradation soil in the study area was far away from the
ocean, and degradation degree of soil in close distance from ocean was relatively high; taken altogether, the extent of soil
degradation from the coast to the inland in the study area showed a trend from high to low. The sensitive bands were
TM1, TM2 and TM3, and the spectral indices of soil degradation based on the combination of these 3 sensitive bands
were characteristic spectral indices of soil degradation. The regression function models were built by soil degradation
spectral indices and soil degradation composite index, and the exponential model was the best, which had the highest F
value and the best fitting. The remote sensing inversion model of exponential form based on the characteristic spectral
indices of soil degradation had more higher accuracy, whose R? was 0.7182, and validation RMSE, relative error and
determination coefficient were 0.0241, 3.66% and 0.6724, respectively. By contrast, the inversion results were consistent
with the comprehensive evaluation results based on the measured data in the same year; in particular, the inversion
results were more ideal in the area where the land types were relatively simple and the spectral information was
relatively clear. The condition of soil degradation changed little in the study area during 2008-2013, and the specific
performances were that the area of mild degradation soil increased and degradation soil at other grades decreased, a
small amount of moderate degradation soil turned into mild, and there was a gradual improvement in the trend as a
whole. This study provides technical support for monitoring the degradation soil in the Yellow River Delta, and provides
decision-making basis for the sustainable utilization and protection of land resources in this area.

Key words: remote sensing; soils; spectrum analysis; salinization; vulnerable ecological region; inversion; Yellow River
Delta



