B0 K H2m WA 5N IR Vol.32 No.2
2010 5 6 A Journal of Earth Sciences and Environment Jun.2010

RS GIS

R F, EHR], TR, £ oA

(1. 130026; 2. , 510080)
RS GIS , 198 TM 2000 ETM ,
54 989 92 km?, ; 1986~ 2001 ,
3765 21 km?2, 251 01 km? a . ;
, 2016 1 411.0 km*/ a .
X87; X833; P208 . A . 1672-6561(2010)02-0189-06

Study on Black Soil Loss in Songliao Plain Based on RS and GIS
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Abstract: Based on RS and GIS, current distribution and dynamic changes of black soil were analyzed, the spatial
temporal characteristics of black soil loss were discussed with TM data in 1986 and ETM data in 2001, the gully
linear density to quantify the trend of black soil loss was introduced in Songliao Plain. The results show that the
area of typical black soil in Songliao Plain is 54 989. 92 km?, the distribution appears arc-shaped banded along the
line of railway from Beijing to Harbin; the area of black soil reduces by 3 765.21 km? from 1986 to 2001 with an
average decrease of 251.01 km?% a and mainly distributes in both sides of river, or near large construction sites,
or in the peripheral of saline-alkali soil; if only considering the effective effect of gully, it is estimated that the
black soil could transform into gully with a velocity of 1 411.0 km>/ ain 2016 and the black soil loss is serious.
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Tab.2 Change of Black Soil Loss Area in Songliao Plain
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Fig.2 Distribution of Typical Black Soil Zone in 1986
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Fig. 3 Distribution of Black Soil Area Decrease
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Fig. 4 Classification of Black Soil Decrease Density

(A4 )

5 . Aq < 4%,
4% A 4<8%; U< AA<12 %
12 % AA<<16%; AL>16%.

( ) ;
9 ( Al ) H
. ) .

3.3

. 15

2 602. 66 km®, 3 765.21 km?,



%24 i

F, ¥ A F RS AGISHRITFRE AL R 193

) ,
1514
i 2L
Line — A
s Diine (m/ m2 s
s A
5

m<Diine<<0. 15 m/m’;

Diin0.05 m/mz;
Q 05 m/m<Diine<<0.10 m/ m’;

DL

° DLine

5 2001
Fig. 5 Classification of Gully Linear Density in 2001

0 10 nv/

K

0 15 m/ m* << Diin <<

0 20 m/m’; Drinc>0.20 m/m”, ,

15,1986

@) 3 765.21 km?,
251.01 km*/a.
C 3. , . . .
1986 3)
63 135 91 km, 2001 15 642. 63 km. .15
4202 67 km’ . ,
Q017 9 km*/ (km ° a). , 2016
> 2001 1411.00 km*/a ,
. 2016 1411 00 km’/a .

’ @ ETM

4 15 m, 15mX15 m
(D 54 989.92 km’,

K ° .
?1994-2014 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



194 WA 5 IREE R %32 %

[ 9] s s . .20
(- » 2007, 15(1); 19-24.
[ 1] [ 10 , . RS GIS [y
(1. . 2008, 22(6): 99-103. » 2009, 29(5): 54-58.
[ 2] [11] ) ; . GIS
(7. . 2006, 13(3): 50-54. LJ- » 2007, 20(2); 45-50.
1 ’ ’ ’
[ 3] . (. [12
, 2004, 18(1); 99-103. [J- » 2008, 28(1): 86-90.
[ 4] [ [ 13 . . s . RS/ GIS
, 2006, 26(6): 687-692. (- , 2008,
[ 5] [ 30(1D): 87-93.
14] .
. 2004 18(3); 38 43. (14 [
[ 6] ] 2005 , 2003, 17(4); 63-65.
14(2); 287-293. [ 13 ’ , ;
[ 7] [ [J]. , 2002, 57(3): 284-292.
, 2000, 15(3); 280-284. (16 . . (1.
[ 8] , 1994, 49(3). 258-265.
[J- , 2005, 37(4); 439-446.
L% il [38] Ohmoto H, Kakegawa T, Lowe D R. 3. 4-billion-year-old Bio-
(L3 182 ) . ,
[31] Ono S H, Wing B Rumble D, et al. High Precision Analysis genic Pyrites from Barberton, South Africa: Sulfur Isotope
of All Four Stable Isotopes of Sulfur(32S,33S, S and 36S) at Evidence[ J] . Science, 1993, 262: 555-557.
Nanomole Levels Using a Laser Fluorination Isotope ratio- [39 Ohmoto H. Archaean Atmosphere, Hydrosphere and Bio-
monitoring Gas Chromatography-mass Spectrometry [ J]. sphere[ C] //Eriksson P G, Altermann W, Nelson D R, et al.
Chemical Geology, 2006, 225(1/2); 30-39. The Precambrian Earth: Tempos and Events. Amsterdam:
(32 Elsevier, 2004: 361-388.
[M]. . , 1992, [40] Huston D L, Logan G A. Barite, BIFs and Bugs: Evidence for
[33]  Puchelt H, Sabels B R, Hoering T C. Preparation of Sulfur the Evolution of the Earth’s Eady Hydrosphere[ J] . Earth
Hexafluoride for Isotope Geochemical Analysig J] . Geochi- and Planetary Science Letters, 2004, 220(1/2); 41-55.
mica et Cosmochimica Acta 1971, 35(6): 625-628. [41] Kakegawa T, Ohmoto H. Sulfur Isotope Evidence for the Ort
[34 Thode H G, Rees C E. Measurement of Sulphur Concentra- gin of 3.4 to 3. 1 Ga Pyrite at the Princeton Gold Mine Bar-
tions and the Isotope Ratios 33/ 28, #S/328 and ¥S/32S in berton Greenstone Belt, South Africa[ J]. Precambrian Re-
Apollo 12 Sampleq J] . Earth and Planetary Science Letters, search, 1999, 96(3): 209-224.
1971, 12(4); 434-438. [42 : , -
[35 Rees C E. Sulphur Isotope Measurements Using SO, and SFg
[J] . Geochimica et Cosmochimica Acta, 1978, 42(4). 383 (- (D ), 2007, 37(8): 997 1003.
389. [43] Pavlov A A, Mills M J, Toon O B. Mystery of the Volcanic
[36] Savarino J, Alexander B, Damohusodo V, et al. Sulfur and Mass-independent Sulfur Isotope Fractionation Signature in
Oxygen Isotope Analysis of Sulfate at Micromole Levels the Antarctic Ice Core[ J]. Geophysical Research Letters
Using a Py wlysis Technique in a Continuous Flow System[ J]. 2005, 32: 112816/ 1- L12816/ 4.
[ 44] Savanno J, Bekki S, Cole-Dai J, et al. Evidence from Sulfate

Analy tical Chemistry, 2001, 73(18): 4457-4462.

[37] Grassineau NV, Mattey D P, Low1y D. Sulfur Isotope Ana-
lysis of Sulfide and Sulfate Minerals by Continuous Flow-iso-
tope Ratio Mass Spectrometry [ J] . Analytical Chemistuy,
2001, 73(2): 220-225.

Mass Independent Oxygen Isotopic Compositions of Dramatic
Changes in A tmospheric Oxidation Following Massive Vol-
canic Eruptiong J] . Journal of Geophysical Research, 2003,
108(D21): 4671-4676.



