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Fig. 1 Geographical position of study area and distribution of sampling points
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Tab.1 Statistical characteristics of organic matter content in acid purple soil

SOM & # /(g kg )

HEA R FEAEL /A~ 5 R E Y%
I KME fe/ME -1 1 bRt 22

PER VNN 61 31. 49 7.68 16. 69 5.28 31. 65

AR A 42 31.49 7.68 16. 59 5.22 31.45

o B AL A 19 28. 29 8.53 16. 90 5.41 32. 04
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FMZ LR i SOM 5 i 48 90 1Y 34 5 0 FE AR, X 5 SCERL29-30 1M 45 2R — 3. A IRl 4 2 SOM 5t 46 St 3% il 2k
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WK A B A 1 A ) 8 B 1 7K 23 W e o ABL DL B 6 5 il 2 rh ol 8 AN BT R L i 282 CCRO AR 3RS (B 2b) 5638 W i e
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2.2 £+ SOM ik kG RMHE XK
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Y5 R 7E 350~2 500 nm E RN GAHSE 5 & L il o A 2 2 SOAH DGR 3 (p <Z0. 01) P B - BEAL P fE 736 ~ 889
nm;log,, (1/R) 5 SOM & &M 7E 350 ~2 500 nm F R IEMEXR, MELHIESS IRIEAMF:;C(R)YH
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Fig. 2 Soil spectral reflectance with different levels of organic matter content
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Fig. 3 Correlation between the different transformation forms of reflectivity and soil organic matter content
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%2 SOM &8 MLSR #&38

Tab.2 MLSR of soil organic matter content

U AR I E 4k
BRI [ 04 )5 2 . .
RERB RMSE/(g-kg ') RERF RMSE/(g-kg D
R Y= —65.554X 5, +36. 273 0.128 4.87 0. 090 5.17
C(R) Y=—10 285. 761X, ;s +44. 674 0. 440 3. 90 0. 491 3. 88
logy, (1/R) Y=27.862X.,, +39. 712 0. 124 4.88 0.092 5.16
R’ Y=163 705. 088X, ,os +31. 635 0.343 4.23 0.297 4.59

Y =273 912. 320X, 75 + 68 464. 949X, -, —
R" 287 943. 140X, 155 — 187 927. 010X, 45, + 0.734 2. 69 0.328 4.81
188 150. 392X 1,0 +160 299. 916X 1,0, +19. 285

. Y=—130 132. 608X, ;,; —81 920. 026X, 5, +
[log,, (1/R)] 0.598 3.31 0. 245 4.74
88 880. 489X, 110 +57 894 171X, o5, +18. 642

%3 SOM&E PLSR &3

Tab. 3 PLSR of soil organic matter content

fe3 S LioaTE S
AT K Il Y51 J5 .. RMSE/ = RMSE/
P AL CORERBK ,
(g kg ) (g kg
Y=—75 619. 262X 15, +274 775. 626X 15, +80 837. 630X 155 —
160 188. 773X 175 — 370 886. 143X 155 +202 894. 602X 195 +
0.614 3.24 0.043 5. 84

29 698. 193X 05 128 846. 269X 407 +12 505. 021X 45 — 19 146. 193X 5 —
242 568. 886 X 57 + 150 803. 833X 50 — 11 900. 596X 45, +24. 204

Y=531. 147X 0o — 1 918. 657X, 157 +642. 295X 55, +3 193. 206X, 557 —
C(R) 2 806. 091X, 117 —789. 594X, 57y — 262. 099X, 70, — 650. 062X, g0 = 0. 671 2.99 0.532 4.03
3 725. 265X, 030 — 45 023. 701X, 115 +40 029. 689X, ,,, +55. 788

Y=—795.815X,,, — 203. 355X 1oy +226. 777X 1, +418. 329X 55 +
log,, (1/R) 428. 738X 1 +413. 440X 4y, +340. 363X 4, — 107. 587X gor — 0. 319 4.31 0. 290 4.57
314. 623X 4, —415. 875X 47, +26. 350

Y =288 772. 967X, —136 097. 740X ,,, +53 268. 341X ,,, +
91 188. 439X ,5, —159 296. 451X, 45, +255 894. 223X | 405 +

R' 0. 604 3.28 0.291 5.01
235 899. 828X, ;5o —41 270. 263X, 0, — 76 279. 180X | 430 —

221 781. 420X, p5, — 65 284. 606X, ,,; — 48 474. 475X, 4,- +38.510

Y=—3 300.872X s +188 735.675X,,, —92 030. 110X, ,,, +

) 92 091. 924X, 4, +214 188. 360X, ;s +132 072. 517X, o0y —
R" 0.751 2.63 0.414 4.25

149 861. 920X, 45, —109 190. 079X, o5, +21 640. 477X, 5o —

215 566. 357X, 75 15 640. 365X, 55, +19. 893

Y=—70 360. 840X, +55 882. 904X, ,;, —22 007. 247X, 16 —
, 46 298. 672X, 10r —83 751. 791X, 501 — 25 450. 676X, -, —
[log, (1/R)] 0.722 2.75 0.433 4.11
78 974. 353X, 765 — 17 118. 216X, 415 +80 936. 626X, 005 +

40 914. 553X, 45, 30 572. 577X 051 — 23 967. 701X 5505 +20. 488
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Fig. 4 Measured and predicted values of SOM content with the PLLSR model based on C (R) transformation
*F 4 SOM & £ BPNN &
Tab.4 BPNN of SOM content

TR jeig i gS AN
i erE R RMSE/ (g + kg ) ik R A RMSE/(g « kg )

R 0.113 11. 26 0.188 6. 40
C(R) 0.211 3. 84 0. 250 4.72
log,, (1/R) 0.328 3.45 0.008 5. 80
R’ 0.180 4. 99 0.171 5. 06
R" 0.511 5.48 0. 169 6.59
[log,, (1/R)]" 0. 406 5.21 0. 269 5.12
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EREE 0.671,RMSE J 2.99 g » kg ', %@+ SOM 4 & 19 i Bl LA, 3% 5 F 55 28 A2 BF9E 45 B 0L AR
— B (H A LS NS S G B — B oy (CRY) Tt 57 1 PLSR A5 50 EL A fi 4 14 1000 fE A7, & 1 ok E R
B RMSE 435154 0. 91 F1 5. 62 g » kg "o SR B4R « LIS A58 o % MLSR.PLSR 1 BPNN 3 fifi
B 5k & B, LA [logy, (1/R) 1"k [ 78 B 9 BPNN BRIk 10 5% 3 X SOM 55 5 1 e B L, &2 0 e s R B
0.864,RMSE Jy 1.86 g » kg ' f1AMAEE AN x4 B A H SOM & JE A7 A 55 45 & 0d Z 0 U I 5 — By
T 53 A 285 4 1 B2 A8 46 9T A ST 1) PLSR 578 30K 2 o s - A R 406K 0. 91, RMSE 35 0. 72 g » kg ' AL, R
[vi] = 288 1 i ‘B D % A 4 T 2RI X A [) 335 5 6 A5 T8 1) i 7 0 SR A7 A R 22 S L i & C(R) il 4 A8 e 1Y
PLSR HBEAIE B F R 4 56 1 KR £ 55 SOM & & i 100, 1 41 X 57 5 XA+ B E + TE P 48 SOM % &
D) BE 3 7 FH G 28 45 806 BRI 43 b B Y BPNIN A5 Y 47 303000

AR BIF 58 ) FH w25 638 A AR o 0 B A2 B 9T IX 28 45+ SOM & &, gl 7 28 65+ SOM %38 1 w1 6 3% Sz 5 4
RUFTR T LA B 48 5 = X5 6+ AR A M A A EEE L., HE. A TEA LA 3L
N Z FhbE BT A, B 7 R AR R A g ] T DR A 2R s RO A TR P Y. A, RIEK A S
SOM HY W Wi iple B A7 2 L K 3 — s FEHE b T34 SOM 4 56 18 0 37 » 32 85 SOM. i 1% 151 I A5 0 85 15 . F 2%
i NN S 1 8 3 I A R R T RT . ML S KR 5% ~20 % I, B 1 300~2 400 nm P Bt



112 TR AFFRCEAFF B http://cqnuj. cqnu. edu. en % 39 %

g PLSR A5 L 9000 A5 RS B v o 10 ) V9 26 N 0 9 36 T S8 L SRS - A0 iy b 4 XU e i O A S
SOM & Al BN B 5 At 5 K 3K F CHET 0500 ~ 40 90) #EST ( AE RURE B2 45 8 » S K B R TS T 25 VoA
T8 A DB TS 2EAT SOM 5 =4 5 &lﬁtﬁfﬂ,ﬁlﬂiﬁé%@ﬂ& JK R G AL S SOM & 48 AR i BIL R 1 JC
— B . AR SCPO M5 £ SOM 35 2 BN AL R R AT T 4R 50 Ja SR T BT 5 K 5 0 £ SOM ik
RIE A TR IROR T

4 518

) 2+ SOM & i SR F i Z K. SOM &5 806 R R 2R LR 5 log, (1/R)
iﬂ‘%ﬂﬂi‘%ﬂjﬂﬂz*ﬁa@é% AR SOM 9 S5 30035 i 2008 B8 — B0 B R R 22 R,

2) B logy, (1/R) AN, 61k 58 F ) JoAt 4 R 2 4B 205 SOM & B AHSC PR R A W B 48 . i KA
KAEBGE 0. 676, A[EGIE AL I8 20T 09 e fE B35 e B 2 2 b 78 534 ~889 nm, 1 450 ~1 976 nm #
2 281~2 328 nm W B,

3) %f it MLSR,PLSR il BPNN % 3 ffi £ {5 + SOM [z i 45 78 7] %01, C (R ) &b 35 1) fft £ /N — 3¢ 52 %0 ( PLSR-
C(R)) & T = i X %5 8, = SOM 5 i 19 f D0 455 780, 322 55 7 A 4 1 6 UE 4 19 o a8 R 2043 0l o 0. 671 Al
0.532,RMSE 43328y 2. 99 F1 4. 03 g » kg ', A5 TR 3 A X 458 i FL R e MR A0t

S
L1 SRMTAR SRR I AE 2, 55, 51 I AR 0 L I Bl b 398 L B0 e S A R [ ). ROk T 241, 2018, 34.(4) : 143-150.
ZHANG X L, DOU X, XIE Y H, et al. Remote sensing inversion model of soil organic matter in farmland by introducing
temporal information [J]. Transactions of the Chinese Society of Agricultural Engineering,2018,34 (4):143-150.
(2] WIS K H 3R, R 08 4, 45 VLR LI LT & 0 I 25 A8 SR AR X B g W9 [0 ], - 3982 4% . 2014, 51(3) : 448-458.
ZHAO M S.ZHANG G L.WU Y J.et al. Temporal and spatial variability of soil organic organic matter and its driving force in
Jiangsu province,China[ J]. Acta Pedologica Sinica,2014,51(3) :448-458.
[3] BCEIRK AL . A [ ARl A A7 W bk 38 5% 2 A AR i T 5 L0 1. vl B B AR 7 i, 2011.(11) 2 233,
WU J Q,ZHU X ]. Study on soil nutrient changes in different forest forests[ J ]. China New Technologies and Products, 2011
(11):233.
[4] FRma e s ok AS R 0RO X A DL & it 0 s 06 % S [T . 76 g Aol 24 412, 2020, 33(2) 1 369-373.
XU L H,XIE D B. Inversion of soil organic matter content in different land use types using hyperspectral datal J]. Southwest
China Journal of Agricultural Sciences,2020,33(2):369-373.
[5] ROSSEL R A V,WEBSTER R. Predicting soil properties from the Australian soil visible-near infrared spectroscopic databases
[J]. European Journal of Soil Science,2012,63(6) :848-860.
[6] ZEim i , 2ok, X, 45 2 F i il ik C ea ML & st agE L) . H 3@ 4k, 2014,45(6) :1313-1318.
LIY Y.LI W,LIU Y,et al. Study on the prediction of soil organic matter content based on hyperspectral remote sensing[]J].
Chinese Journal of Soil Science,2014,45(6):1313-1318.
(7] B, B /N FRBR L 45 J5F PLSR-BP & & 5881 (1 2T 386 LT & & SO 52 [J ], £ 3844 . 2020,57(3) : 636-645.
GUO J X,ZHAO X M,GUO X,et al. Inversion of organic matter content in red soil based on PLSR-BP composite model[ J].
Acta Pedologica Sinica,2020,57(3) :636-645.
[8] BOWERS S A,HANKS R J. Reflection of radiant energy from soils[J]. Soil Science,1965,100(2) :130-138.
LOJ X o0 FEBE . 55, A HUBT 06 1% S 45 PERIF ST ok J LT . 1 7 A& 0lk Bk 2%, 2009(2) < 67-70.
LIU J,ZHOU Q.,TANG K,et al. Advance in spectral reflectance characteristics of soil organic matter[J]. Hunan Agricultural
Sciences,2009(2) :67-70.
L10] SR B B, BE . 5. AR BEFTUR B 1R A 2D /MR OGS R AE [T ], RIiE e, 2016,47(1) : 1-7.
SONG D S,SHENG H,ZHOU Q,et al. Characteristics of middle-infrared absorption spectrum of soils derived from different
parent materials[ J]. Chinese Journal of Soil Science,2016,47(1):1-7.
1] A8 ek, B 5. RERA HLBOM - 3O0 i FetEngsg m[J]. +5€,2006,38(4) :453-458,
PENG J,ZHANG Y Z,ZHOU Q,et al. Spectral characteristics of soils in Hunan province as affected by removal of soil organic
matter[J]. Soils,2006,38(4) :453-458.
L12] PR, TR E  BE R, . BT AT M2 0 8RBT & i w6 S (], R 3241 2009, 46(3) :391-397.



% 3 H BoOAEETE LB = 0k E XK E & A LR S E TR

PLE R AL R X B Ak R 113

SHEN R P,DING G X,WEI G S,et al. Retrieval of soil organic matter content from hyper-spectrum based on ANN[]J]. Acta
Pedologica Sinica,2009,46(3) :391-397.

(13 y5HE M o 1 E B A RS L 45 ZRAE T SRS TR 288 B 0 3 LB &5 ok vy Dl 3% S s A B () B PE A 9 LD ). A 9 8 37 S5 IE k244 . 2011,
17(2) :456-463.

LU Y L.,BATIY L,YANG L P,et al. Homogeneity of retrieval models for soil organic matter of different soil types in Northeast
plain using hyperspectral data[ J]. Plant Nutrition and Fertilizer Science,2011,17(2) :456-463.

(14] 2% m /DAL B L 4. =700 KON IR) 1338 28 BUA AL BT & 1 Dol et L) . 38 8 R 5 015 2015,30(1) : 186-198.

YANG Y,GAO X H,JIA W, et al. Hyperspectral retrieval of soil organic matter for different soil types in the Three-River
headwaters region[J]. Remote Sensing Technology and Application,2015,30(1):186-198.

(157 A=, mi/NEL S 1 BESC. 5. FRAE AR 1 Pe B A0 [ 5 J7 W AH 45 5 1 L3 LT & = Al 33 L0 0. D24 %4 . 2019,39(9) : 361-371.

LI G W,GAO X H,XIAO N W,et al. Estimation of soil organic matter content based on characteristic variable selection and
regression methods[J]. Acta Optica Sinica,2019,39(9):361-371.

(167 7 23k, R, 7 1l . BRI 28 6 b LA B H 6 & AR 43 26 2 SCLT ). P g K2 (A AR 0D, 2019,41(9) 2 32-
39.

WENG H L, CI E, LIAN M S, et al. The origin of acidic purple soil in Chongqing and its significance for soil genetic
classification[ ] ]. Journal of Southwest University (Natural Science Edition),2019,41(9) :32-39.

L1770 A TR o AR o it o 1) B S 55 A T A A A IR P A T 00 3 B 56 8 - 0 S84 D - S8 A L BT g s e [0 ). = e A 2 B 8
2016,1(1) :36-45.

HE B H,CHEN J J,XIANG M H,et al. Effects of Vetiveria zizanioides and Leucaena leucocephala hedgerows in different
life-phases on soil erosion and organic matter of purple soil[J]. Ecology and Environmental Monitoring of Three Gorges,2016,
1(1):36-45.

(187 K223, I SCEE  JE AR5 5. TR 1 48 €8 /K A - UKL A HLJTTXT 67 1 W B e LT 0. op [ BR324 4%, 2020, 40(6) : 2588-2597.

ZHANG L P,MIN W H,FAN Z Q.et al. Characteristics of cadmium adsorption on particulate organic matter isolated from an
acidic purple paddy soil[J]. China Environmental Science,2020,40(6) :2588-2597.

(197 Bl P, s £ 0. =008 X - 3EH HUBT X353 16 B s m (R 3R [T, 7K AR $52% 4%, 2006, 4(5) : 73-76.

ZHONG Y P, TANG G, WANG L. Distribution characteristic of soil organic carbon in Three Gorges reservoir district[ J].
Journal of Soil and Water Conservation,2006,4(5) :73-76.

[20] S A 2K, B AL . Brigeige, L34 BB 5 75 23R 0 5 e B2 ). 198 ,2015,47(3) :453-460.

WU C W,XIA ] X,DUAN Z R. Review on detection methods of soil organic matter(SOM)[J]. Soils,2015,47(3) :453-460.

[21] sk $8, F 0, KARNIELT A, 58, JLF 04 [u] 5 09 - 58 5 7K 22 8 0% 1% RO gx L], Aok MU 24 41 - 2018,49(5) : 240-248.
ZHANG Z T,WANG H F,KARNIELI A, et al. Inversion of soil moisture content from hyperspectra based on ridge regression
[J]. Transactions of the Chinese Society for Agricultural Machinery,2018,49(5) :240-248.

[22] T8, Pk e Bk A, 45 5 T i doe /> — 3 [ 09 1) 1 A LB &5 & s G is A S LD . R0l AR 224 . 2015,31(14) : 103-109.

YU L,HONG Y S,GENG L, et al. Hyperspectral estimation of soil organic matter content based on partial least squares
regression[ J ]. Transactions of the Chinese Society of Agricultural Engineering,2015,31(14):103-109.

(23] EWIL, 5KATY AT 55 BT 8 0% Sk 1 - K ER R B0 B0 AL B 52 L) 0. Al HLA 2= 412, 2014, 45(7) : 133-138.
WANG H J, ZHANG H L, REN S T, et al. Prediction model of soil water-salt based on hyper-spectral reflectance
characteristics[ ] ]. Transactions of the Chinese Society for Agricultural Machinery,2014,45(7) :133-138.

(241 XU ZE, 5KBT IR A 0, 46 BB A LI & o B A v S i B A R LT 1. i 2% 50635 4347, 2010, 30(12) : 3355-3358.

LIU H J.,ZHANG X L,ZHENG S F,et al. Black soil organic matter predicting model based on field hyperspectral reflectance
[J]. Spectroscopy and Spectral Analysis,2010,30(12):3355-3358.

[25] EHIL, XML, YUNGER J A, %5 R [6] R AR AL Ay A 58 42 %08 b i 6 3% 47 AE 380 & 8 B LT 1. &l BLAK %% 45 2019, 50 (2)
195-204.

WANG H J,LIU F, YUNGER ] A, et al. Fitting model of soil total nitrogen content in different soil particle sizes using
hyperspectral analysis[J]. Transactions of the Chinese Society for Agricultural Machinery,2019,50(2) :195-204.

[26] 4T, 2555, B KR %, RACI BB 4+ KR 2 - HOE DL & & moGis s iF st [J]. L 3GE R .2019,50(6) :1285-1293.

NIE Z,LI X F,LU J X, et al. Hyperspectral retrieval of surface soil organic matter content in a typical black soil region of
northeast Chinal[J]. Chinese Journal of Soil Science,2019,50(6):1285-1293.

(277 4 2B, OB AR » XM 42 55 T Dl 3i5 W AT AR A 1) - 98 5 /K U A U P 5[ ). - 38241, 2016, 53(3) : 627-635.

JIN H N,ZHANG X L,LIU H J,et al. Soil moisture predicting model based on spectral absorption characteristics of the soil



114 ERFEAEFRCEARZMB  http://cqnuyj. cgnu. edu. cn % 39 %

[J]. Acta Pedologica Sinica,2016,53(3) :627-635.

[28] 42 LigEf & A, PE S ASARIMI Abat: Ol iRt 1992,
The National Soil Census Office. China Soil Census Technology[ M]. Beijing : Agricultural Press,1992.

(2971 X BIAS 0B Bl e Ik o 56 B T 8 G SRR AIE 18 Y - 30 BIL BT % it AL ], B4R, 2021,58(1) :42-54,
ZHAO M S.XIE Y,LU L M,et al. Modeling for soil organic matter content based on hyperspectral feature indices[ J]. Acta
Pedologica Sinica,2021,58(1) ;42-54.

[30] F K4 « KHY, F T M. 85 BUR G AL G5 0 1 3 A HILIBE & 1 00 3 DG 3 A 00 LT 1. v | 338 S5 I8k}, 2021(4) - 318-326.
YUMITI MAIMING, WANG X M. Hyper-spectral estimation of desert soil organic matter content in the northern margin of
Tarim basin[J]. Soil and Fertilizer Sciences in China,2021(4) :318-326.

[31] N, o5 £ WiVL4E 3252 L83l S5 5 4 14 B2 AT 4 2 78 - 38 43 2 b i o B 58 L0 1. W VL AR Ml K 2% 2 4, 1986, 12(4)
464-471.
WANG R C, SU W, Studies on spectral reflectance of typical soils and its fuzzy category in soil classification in Zhejiang
province[ J]. Acta Agriculturae Universitatis Zhejiangensis,1986,12(4) :464-471.

[32] STENBERG B, VISCARRA R R A,Mouazen A M, et al. Visible and near infrared spectroscopy in soil science[ J]. Advances in
Agronomy,2010,107.:163-215.

[33] s, Fowp e 2, 5. i E £ 8 LI SOEE R R 2 5 A PLBOG RS BRI [T ], v B B 24 HsRRE 2%, 2014, 44 (5)
978-988.
SHI Z,WANG Q L,PENG J,et al. Development of a national VNIR soil-spectral library for soil classification and prediction of
organic matter concentrations| J |. Science China:Earth Sciences,2014,44(5):978-988.

[34] SRABIE » FH K EE S AR HG L 45 N [R) 28 B 4 38 1) S i 4R AiE B2 A BB &% e T L) 1. o el A4 2, 2009, 42(9) : 3154-3163.
ZHANG ] J, TIAN Y C,ZHU Y,et al. Spectral characteristics and estimation of organic matter content of different soil types
[J]. Scientia Agricultura Sinica,2009,42(9):3154-3163.

[35] 240 3CH 20, 20 5. T 235 B 42 48 TR 19 - 3 L BT 5 D 3% 00 el BB 5 LT 1. D i 24 5 0% % 43, 2012, 32(9)
2393-2398.
JIW J,LI X,LI C X,et al. Using different data mining algorithms to predict soil organic matter based on visible near infared
spectroscopy [J]. Spectroscopy and Spectroscopic Analysis,2012,32(9):2393-2398.

[36] 7, i . kA Bk . 5. A WL - 3O6I Rt i 2 ma i 52 [T ], 13244 . 2013,50(3) :517-524.
PENG J,ZHOU Q,ZHANG Y Z,et al. Effect of soil organic matter on spectral characteristics of soil[ J]. Acta Pedologica
Sinica,2013,50(3):517-524.

[37] 2B, KW AR R RO TGS S HEE S A IR E R CRTIEL] LR, 2021,58(2) : 1-9.
YAN Z M,YUAN D G,YU X X,et al. Quantitative relationship of colormetric parameters with forms of iron and manganese
and organic matter in purplish soil[ J]. Acta Pedologica Sinica,2021,58(2) :1-9.

(380 #ha . PR XA = & R YT 1 5 540 OB R AE AT S LT 1. PU b Aoy e 2 4l . 2011, 26 (1) : 56-60.
SUN N,CHANG Q R,LIU M Y,et al. Spectral characteristics of calcic kastanozem and chestnut soil[J]. Journal of Northwest
Foresty University,2011,26(1) :56-60.

[39] J5 /b3, it AL - B/ 55 203 X - A WL BOG RS RFAE 5 58 s AR5 LIV A &2 B Bl [T ], 3% 2#Hz, 2014,51(5) : 1003-
1010.
FANG S W,YANG M H,ZHAO X M,et al. Spectral characteristics and quantitative estimation of SOM in red soil typical of
Ji’an county,Jiangxi province[ J]. Acta Pedologica Sinica,2014,51(5):1003-1010.

[40] B, T, o 25, 45, W 01/ I Al s R AR A I - A WL BT % = [T ). D 2% 50635 43 7, 2019, 39(10) - 3217-3222.
ZHANG T,YU L,YI J,et al. Determination of soil organic matter content based on hyperspectral wavelet energy features[]].
Spectroscopy and Spectroscopic Analysis,2019,39(10):3217-3222.

CALT SRAk 120 0B 2. A7 HLJ5E 89 D3 A ik S HL S BT 7 L ). b 1 S0 R 22 4l RO B 27 D 5 2019, 37 (4) 1 37-44.
WU Y,.SHEN G R.LIU L,et al. Hyperspectral characteristics of soil organic matter and its inversion methods[ J]. Journal of
Shanghai Jiaotong University (Agricultural Science) ,2019,37(4) :37-44.

L42] XU ZE, 5l Xk W L 46 A B80T T 32 B R R iR AE 20 BT LT 1. o R 2 B T 90 AR Bt 2 4R 2007 (4) £ 439-445.
LIU H J,ZHANG B,LIU Z M, et al. Spectral analysis of soils in Songnen plain,northeastern China[J]. Journal of the Graduate
School of the Chinese Academy of Sciences,2007(4) :439-445.

[43] FEME, 2 RN, BRRUER 55 FA L - IS0 A HL BT 0B O B WY L) 1. /K R ATSE 2011, 18(1) - 264-267.
CHENG B,JIANG Q G,CHEN F Z, et al. Study of surface soil organic matter using remotely sensed imagery in northeast



Vol. 39 No. 3 Journal of Chongqing Normal University (Natural Science) http://cqnuj. cqnu. edu. cn 115

China[J]. Research of Soil and Water Conservation,2011,18(1) ;:264-267.

(447 FFME. B = 1 Ui 2 M 34 B A 15 DG 8 S X LD ). R 3% « R IE G 55 K2, 2014,
WANG X P. Study on the Yellow river delta wetland typical vegetation using by perspectral remote sensing[ D]. Dalian: Dalian
Maritime University,2014.

(451 2R, E R/, TEVE S5 O ) 0t 4% 10 00 R 38 B B0l 145 01 D00 A5 BORS J2 9 5 g L) 1. 33858 4% . 2020,51(6) : 1359-1365.
LI H X,WANG X,YU Z Y,et al. Effect of different testing conditions on the accuracy of soil organic matter spectral prediction
model[ J]. Chinese Journal of Soil Science,2020,51(6):1359-1365.

[46] [ L0385, M dEdy 2N 5. JE T IR 2040 2B ik i g S /K A8 1A LB & & BN . 1248, 2016,48(2) : 389-394.
XIANG H Y,LIU W Y,PENG J,et al. Predicting organic matter content in paddy soil using method of continuum removal in
southern Xinjiang,China[ J]. Soils,2016,48(2) :389-394.

C47] AAMAS AR R A & T RGBS E BARE H 3G HLR & &) ], £4¢,2018,50(3) :558-565.
SHI P J,WANG S D,ZHANG H B.et al. Estimation of SOM content in reclaimed cropland based on hyperspectral J]. Soils,
2018,50(3) :558-565.

(487 4%, 17 BF 55, A 60 o 55 . - 39 8 7K o XoF 52 S 0l 335 12 T 20 448 + M AL Y 2 ma 5 (. 14,2012, 44(4) : 645-651.
WANG M,PAN X Z,XIE X L,et al. Effects of soil moisture on determining red soil organic matter using VIS-NIR diffuse
reflectance spectroscopy[J]. Soils,2012,44(4) :645-651.

(49] BT . Wk B, £ 08E , 45, SR R HLBT & s e il S s m LT 1. el TA2 23R, 2015,31(9) : 114-120.
SIH Q,YAO Y M,WANG D Y,et al. Hyperspectral prediction of soil organic matter contents under different soil moisture
contents[ J |. Transactions of the Chinese Society of Agricultural Engineering,2015,31(9):114-120.

Resources, Environment and Ecology in Three Gorges Area

Prediction of Organic Matter Content in Purple Soil of Three Gorges Reservoir Area Based on
Hyperspectral Characteristics: Taking Baihelin, Beibei District, Chongqing City as an Example

GAOQO Dan'?®, LIU Chunhong"?, ZHAO Huanding'
(1. School of Geography and Tourism, Chongqing Normal University; 2. Chongqing Key Laboratory of Surface Process and

Environmental Remote Sensing in the Three Gorges Reservoir Area, Chongging Normal University, Chongqing 401331

3. School of Geographic Sciences, East China Normal University, Shanghai 200241, China)
Abstract: [ Purposes]It aims to explore how to rapidly predict soil organic matter (SOM) in purple soil to increase crop yields and
achieve sustainable agricultural development in the Three Gorges Reservoir Area. [ Methods | Taking purple soil which widely
distributed in the Three Gorges Reservoir area as research area, the SOM content and original reflectance (R) of purple soil were
measured. Then based on R to perform mathematical transformation (continuum-removal C(R)) , reciprocal logarithm (log;, (1/R)), first-
order differential (R'), second-order differential (R"), reciprocal-logarithmic second-order differential ([log,, (1/R)]")) . and the
prediction models of multiple linear stepwise regression (MLSR) . partial least squares regression (PLSR) and back propagation
neural network (BPNN) were established. [Findings]1) The distribution range of purple soil organic matter was 7. 68 g » kg ' ~
31.49 g » kg™ " and the coefficient of variation was 31.65% , which was of moderate variation and was generally at a deficient level.
2) The SOM was negatively associated with the R, but was positively associated with the log,, (1/R). After different mathematical
transformation, the best significant bands mainly concentrated in 534~889 nm, 1 450~1 976 nm and 2 281 ~2 328 nm. Except for
log,, (1/R), the correlation between SOM and other transformations was strengthened, the maximum correlation coefficient is
0.676. 3) PLSR model processed by C (R) is more suitable for predicting the SOM content of purple soil than the models of MLSR
and BPNN (Modeling set: R*= 0. 671, RMSE = 2. 99; Validation set; R*= 0.532, RMSE = 4.03). [Conclusions |PLSR-C(R)
model could better predict the purple soil organic matter content in Three Gorges Reservoir Area, that would provide a new
reference for fertility management of purple soil in the Three Gorges Reservoir area and rapid measurement of SOM content in
agriculture,

Keywords: hyperspectral spectrum; soil organic matter; purple soil; Three Gorges Reservoir Area
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