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Table 1 The parent material and sample distribution of experimental soils
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Soi%;téype Patentiﬁﬁrial No. of Profiles N:(;i?fs:::;l?e No. ;’afmsplitsm]
, TR 5. 3 3
o ZEA 3 3 3
ETRE 4 4 4
ZRE 5 5 5
oo BIXE 3 3 3
A 2 2 2
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" EEHE 4 4 4
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KiEL 0+ 4 4 4
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The spectral reflectance curves of subsoil samples
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Table 2 Coefficients of discriminant functions of soils in different groups
/e H OB AR ¥ Discriminant coefficients
Group
No. {log4+C,| C, C, c, c, C, c, c, C, ¢, | ¢y
1 —63.7541 [29.1473 1.2219] 5.4743 |—1.9497|—1.8061] 5.4816] 3.9669 2.5860{—6.5205|—5.0094
2 —15.2776 (19.2245 | 10.6932| 0.9931 1.4180/ 0.0241|—2.7393/—1.4565/—1.1302 -;1.5899 3.5148
3 |—34.2422 |14.4275 7.4253) 1.9779 0.3824] ©0.84211—2.3184 1.9008] 0.5193] 0.2054|—4.1625
4 [—31.8027 |30.7462 | 18.9399| 1.3246 2.4306 4.4893|—3.7879—6.1285/—1.3036/--5.2498| 12.1300
5 —32.3293 (11.2281 |—1.4962 0.7940 |—2.3035 0.0776/—0.5488/ 0.9100/—0.8961| 0.0283(—0.0117
6 —25.2870 | 5.1013 2.0395; 2.8993 1.9608| 4.8050{—1.9188 —0.0278/ 2.5246/--3.2107|—1.7096
#F3 NARKERENFEITE
Table 3 F statisical values of six groups in pairs
2 3 4 5 6
1 7.732%% 6.094%% 8.954%* 7.038%* 9.286%*
2 3.341%* 1.791 4.416%% 4.526%*
3 4.422%% 2.394% 6.553%*
4 6.378%* 5.276%*
5 4.834%x
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BT EMEEENE 215 MREL A REETEPBEE 215 MR, ainER
WX 4L BERMUX S, AOGTEEE, i B WA ERHEX 5. ME L H T, +3#
FOEIR R E R B B RV E., R TR R TER R AHEE S, HnRilE
FAE BRI EBRERE ERAUT ZF I E#T, B, MRERNGE R HEMEHET
ST, EMBIRE A T RALHEERZBDAIGELER, RRERBIRHIEE
B, REROZENREASBEESNIEFE; HRRESHFGSARERIOBEFE, M
215 M S REREREERRERIGETE, HFENEREET AT ERIR/DN
WIS, 2D b E R, B 22 MEEEN 215 MERERRE, BE—-SHES
257 5 HB 53 ¥

A KM Bayes W FAGHIBI AT, T8 thoe i =L U 88 1IN W R 5T
& BB B, WELERER,M 22 MR ] 780,1000,1660, 2490nm 4t
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BEUFRIEBENS MR SRE GR4) 10 ST EREE IEN A< HH B
HEE:

f:(z) = lng;, + Cy; + 21*_‘_‘ xp e Cp (G=1,2,-+-,6)

Kb g, % ¢ BRSNS, Cy I AT, o, RS E, A TAEHI B RAHE A
HHNFHE 20 MABRANATMEEERRPERBEE (Bartlerr ZiHE X' = 156),
ENWARZERERRTITE 3, FRERVLES 1 AXREXTROLIBNE 2 AXRE
KB MEES 015 P EEF,HREH (F > Fosww = 2.25) HEREE,

R MRRE 10 MERE AT E S BNER, SR SA & RS ERIREETT
% 4k 5, HREF, 2S5 38 MEAR, R 2 MEERSBR-BI, HRBHEE,
PR DL B Y AR A RS R E R LA B R Y. 5 2 M ERDERA
— B, T 4 oh 304 SRBEAL T LRSS, BEE TR IR T80 K, Y
136 e , B ST R T4 R £ RO T R B, BB RIS R RO A R ITR AL, R
S ERERIE, EX MR EE L8, R R R R T8, et
% FEEE—B R, EYTRERRE LB ERLLE, C5TRRA - EFRI,
FEMEE E RIS LN R R, S EREWE AT KIS R, RREREE
F e+ MR A B S BT A AT RE RO B TR X IR 501 SRR T T QA
S+ AR A R E AR H, R R B R L L R R AR b, IR, IR
AT O 3071 38 T R A SR R T FT AR IR ,

BT H—FRIT LR SRR, BIET MERERBNRLIR. T ERE
R ERE I, — B IRE R B R — MEN SR BRI L IER R,
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Table 5 Average and standard deviations of variables for
’ discriminan discriminant analysis
x B &H = Variable
Group No. 1 2 -3 4 5 6
650—630 2.431+0.1528] 0.974-0.0577 1.654+0.3382 1.164+0.2702 1.634-0,2928 0.794-0.4293%
770790 —0.174-0.4163] 0.10+40.2000 —6.02i0.2891 0,3440.2881 {—0.494-0,3076]—0.16--0.2820
780 56.8744,1968(25.27-42.7970 | 55.56--7.978841.42--4.4382 | 56.86--7.2248|45.34416.3808
2 14.834-1.2662) 3.104-1.3000 9.354-3,.9500. 4.8442.0256 8.44-4-4.1263| 4.70+2.0833
A, 15.40-4+0,4359) 2.374+0.7506 9.484-3.2347| 6€.22-+2.7179 8.97+3.3340] 6.10+3.0011
1660 72.5743.262524.4345.1926 | 61.52+6.3453/40.784-7.5768 | 65.351-8.2396/51.41+18.6397
2490 33.23-2,2854/18.272.5027 | 39.234-6.7379/27.54--7.1153 | 44.87-4-6.6608/40.83+16.9770
A 13.73-1-0.8963] 1.454-0.6062 | 6.83--4.4285 3.24-1,8770 | 6.26-44.0271| 2.6741.3413
2000 58.6044.3555/24.9743.4313 | 56.884-5.8930/39.38+6.0586 | 59.77--6.5900[45.96-17.2462
a 53.872.8745(21.634+3.7448 | 50.98-44.5970[35.26--5.7483 | 54.83--6,2053/44.41-16.6075
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LR T REE L 5 R R (LA E, T G T 5 0 4y 25 70 - 8
BT RIS E B, R MR A IR BERE T, SR ERR T BN
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SOIL SPECTRAL CHARACTERISTICS AND ITS QUANTITA-
TIVE ANALYSIS IN SOIL CLASSIFICATION

Wu Haoxiang and Wang Renchao
(Zhejiong Agriculinral University)

Summary

A wide range of natural soils in southern China were collected to study the characteristic
variation and to develop a quantitative approch of soil spectral reflectance which are related
to soil classification and some soil properties. A total of 81 soil samples was collected from
A or B horizon in 42 soil profiles which involve five main soil great groups, i.e, latesol, red
earth, yellow earth, paddy soil and purplish soil. The reflectance of air-dried soils over range
of 0.36—2.5 um wavelength by using a HIACTHI 340 model spectrophotometer in the libora-
tory.

The analytic results of characteristic variations in the refectance of the soils demonstrated
that soil type and parent material of natural soils have significiant effect on the variations in
the reflectance of the soils. Two distinct reflectance curve patterns were identified according
to curve shape and character of spectral absorption bands. The first pattern exhibited a low re-
flectance with weak absorption bands at 1.4, 1.9 and 2.2 um, including latosols and red earths
derived from basalts, purplish soils from purplish sandstones and some paddy seils developed
from basaltic soils; and the second pattern had a higher reflectance and strong absorption
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bands at 1.4, 1.9 and 2.2 pm, including latosol red earths and yellow earths derived from gr-
anites, tuff etc. and the paddy soils. All of soils except purple soil showed stronger absorption
bands in the range of 0.8 to 1.1 um, and these bands are related with allitic enrichment and iron
oxide content which may directly affect soil refectance. However, the reflectance of purple
soil is influenced by some special properties of parant material, and has been fount to exhibit
two characteristic variations: stronger reflectance bands at 1.0um and continual reflectance
“bands from 2.3 to 2.41 pm. ) ‘

The quantitative approch of the reflectance characteristic variations of B horizon soils
were used to explain various types of soils in southern China. At first characteristic variations
were chosen subjectively and extracted by mathematic method, and then many sorted stepwise
discriminant analysis were conducted. The result have demonstrated that six groups of discri-
minant equations could be established only by 10 spectral variables. chosen from the reflectance

as follows:
10

fi(x) = lngi+ Coi+ Dy Cpp (i=1,2,--6)

k=1
Where g;,Cy; "and Cy; are coefficients of the discriminant equations- Ten variables are:
reflectances at 0.78, 1.0, 1.66 and 2.49 um; differences between 0.65 and 0.63um; 0.77 and
0.79 um; average of the overall refectances; intensity of the absorption valley at 1.4, 1.9 and
2.2 pm. The discriminant equations could differentiate six soil groups availably. The variables
could be used as quantitative indices in the research of soil gensis and classification.



