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Abstract

Serious soil erosion was occurred in the lower reaches of the Yangtze River of China due to land
cover destroyed by frequent human activities. Taking the Langchuan catchment of Shuiyangjiang
River, a tributary in the lower Reaches of Yangtze River as the study area, the objects of this study
were to determine the 137Cs reference inventory in a 70-year old paddy field, to estimate the soil
erosion rates in uncultivated/cultivated lands, and to interpret the land cover changes based on the
remote sensing images of 1985~2015. Results indicated that soil erosion rates in cultivated land
dominated by paddy were lower than that in uncultivated land. Soil erosion rates in uncultivated
land were in order: Woodland > Pinus massoniana > Camphor trees > Castanea mollissima > Bam-
boo > Sparse trees. In the past 30 years, the changed area of constructed land showed an increasing
trend, but a decreasing trend in cultivated land. At the meanwhile, the area of forest and grassland
was transformed from decrease to increase in late 1990s, which is in accordance with the policy of
returning farmland to forest. Compared with soil erosion rates of new and old tea-trees, soil erosion
was accelerated by frequent human disturbance. To reduce soil erosion in the study area, it is very
necessary to maintain the current land use types in the long run.
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A2 ) B R 25 SRV [8] . A T 78 36 B ST 2006~2013 45 [ R 4% 78 75 8 T 5 5.5%, S ) 35843 e
N 13.14% [9]s AWATIL 2002~2011 48]+ 320 2 DR R A 3, H R AR ZUZ SR,
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120l K - 78 A I T AT 4008 o A FE DAY R i X SRR BAYE - BRI som i Foxd 4, Jik
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Figure 1. Distribution of sampling points in the study area
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2.2, TEHESRES SR

2015 4 11 A, 4ie A LA R 7 AR SE S, A28 - 2RI 2 (8 1 17 R
AR HITFE (K] 1(b)o HIRFERCRED N EREM D R R AL SRR 8L, BEREE L
M EFTN 30~40 cm IR Z, ARG RIRBOIRI Y, FIMRZHER L e B e . 202 FEEHT 15 em x 15 em [+
R, HINGT I8 3 em (8] BG H R R AR 2 R L IEREGL, —BEREIRIE 36 cm, HUABRHBIXCREE
RIEIE 50 ecmo 4% 1.5 m S0 =M =AW BRER G — i . R3O AR a8 1B E KA
o FEBH)AAERHE (SRR IR O SRIESE). HIERER AT RIS E, S ERNT, BRI
BRUNAT, FESIFE Q0 H). LI RTE 105 CAA AR I E, WHSH 0.01 g #RE
IRFFRI 300 T2 HCEE Al — MRS IR b, B SIR

B ERER YCs VEEERA y AW DIERE S SO SARHER IR RS 1 R R g b, SR
EG & GORTEC 2 ® A/ i)l y AT INE, Ho AR gt v et R0 & Ay Aeil A &% 2 Jl3E 7 #r
ARG R T IERE S BUR A 2R 52 1 B TV R A s BB 222 B S8 B BN i U B 8] 2y 40,000 s
(B, MR ZEAE10% (90%BASE). FEf 'Cs MILLIHEH 661.6 Kev 4bf y SIS HBGRS, H
PRAERE it b o [ R RERE T SR (4

2.3, ERBITERIFER AR

I 1985, 1990, 1997, 2000 2005, 2006 2011 A1 2015 4 8 AMHFBE,  XHZHF 7T X ) - Hu A FH 43
Kt AT b . LHW BRI RIE T o1 A2 B F ) Landsat Copernicus )57 #1% Google Earth 1%, &
H 14 9, 773% 09 8.19 me. HSEFIH 91 AL EI BTNk O W7t X R B8R, W& ARL AT XI55
KGR miE RAAR AN ENVI 5.2 it iR FH 4 SR AT 0 o AR 18 B AR 0 s ) i R FH 2 R ) 4
KIS AR S B B S R R D RS AY, LRI BRiE LR 1.

Table 1. Classification and basis of land use types in the lower reaches of Langchuan River
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b RS st PP
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HRk, @ T SRR A1) 23 B R () I 2R A3 AT VA, Af7 Jeffries-Matusita A1 Transformed
Divergence XN SHIMELE 0 2| 2 2 (8], DAL#IR D REA R o5t WRSHMEKRT 1.9, W
VEHETIUREAR 5 T8, FEARRIE; RSEUE/DNT 1.8, WIUEBIREARTT DLy, &5 28 3 R B
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N PTCs AR BERAAG S ARk, S ) UG R PTCs BN IR i R . N A
L T ZHHE L AEHERHE LAY, Fodh N A R B R HE L E PR (MBM2) [17] [18]FI4ERHE
T HH AT (PDM) [19] [20].

FFRHEL, FEP SR (MBM2) % 8 T #HE 2 AT BRI S 800 7Cs 3 B 5 R 3R 2 LR ki
Rev AR FE 3 1 WKL RLAR 2 A 5 T 5 22 S LA RO IR AR I R0 PTCs SR st E R, B
PRTT AR 40 R [17] [18]:

dA(t R
dE )=(1—F)I(t)—(A+PEjA(t) 1)
Hop R 2R kg m 2 yr ), A(r) RN V'Cs RIMEEBqm ), d 2RI ERERET
BZEEE (kg m?), A7 Vs HERM(yr ), 1(¢) 2 VCs ETHVIEEEBq m Pyr . TR
(1) 7Cs fEIRABHE Z W MR B R 3R, WIHERA, PR IER T,

SEFAERHE L, 3T VTCs TEARBEVE £ LI P 0 200 BEIR P R IR B4R, PDM B! AT LLROR

R[19] [20]:

A(x)= A4, (1-e7") )

o A’ (x) 7EERBE x LB PTCs BB Bqm ), A, 7 BCs W EEEBqm ), x £ ERE (kgm?),
ho & TH 53 A A (kg m ).

USRS PCs YUBR E TR AAE 1963 4E, H 7Cs 7F 35 P (IR FE 43 A AS 52 i TR AR R0, ARk ps
PR 2 Y v A R i & 5 19] [20]:
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Y__(t—1963)Pln[(l_ﬁﬂh" ®

Hoep y AR S R E R ha ' yr ), ESRREEG (yr), X R 1VCs AR T SRR 2k L
(A —4) /4, ¥100), A EREELR VCs B RMBqm?), PRKERIER T

3. BRI
3.1.YCs T REMHRE

A M E R R IE H TCs R LR R R TAE . — O, SUE AR E 20 i
20 50 FEARRLR BE B 1R Tt th 35T DURUR A B3 s LD TR P48 (1 S AR AR 2 BRAE I SHE /L H A2,
AT FE X AL T e T e A X, v 5 P IO N SR Bl el A8 1 L TS AL (1 -3t R O 2K, 2 HOmDe 1 4211
W TR AR TF R R it 2R 4%, 5 O AT FEEEL, (L TEERHE £ A B AR A8 SAE 00 B A %
HER21]. ik, SbTEARENEE, He T DUT P SR R 1 o A (1 — B KRS AR N AT TE I
FAERE 1) 1) KEEKSERARHE B TRACKE, KAWEIRT— K EHEL . B 5 KRS B
HEN T BT, R 7K 1At P ST AR v R AT T )N K B AR I R R K A B
IREN AT TS, B AL i LB AS AT LAE AN T 2) s — L K Z AR B IRz g B & [F
A — B KA. BRIk, FRATHE 2K RS H B A R AR B B R AR VTR, AT B EAR T Cs
GRS

AHH LD 3 x 3 AT BERE R, BL 9 AN R AU EAE Dy TCs TR L IX T SHE . Hordr, o
O g BI-S AR FE S VTCs 7R SUE ST E AR . WIS 2 BT, KRS 2K IRHE I R
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PICs A e AERMERZ N, MRERZU T RAE T EE N FiERE[22], 208508 I8 1 5
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Figure 2. Vertical distribution of *’Cs background value point in the study area
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NI ZT SAE RIS B, FRATTR X LR R R AT 70 X (15 S B AT A . R B AT 78 X
R 60 km VT IR B Y4 TTIHIAEE 2002 4EMRT P7Cs T 5E 5 808 2200 Bq m® [23], &J8URTE— R
TG —KIEZE 2015 FEHA TN 1594 Bq m*, ST HBS i T AR 7T 45 (1275 Bq m ). — 71, "'Cs
{14 - T 98 2 i 5% T 2 PO 084 00 T 189 0 [24] o 52 SR AT IR b X 7R B 2 XUAFL X BB IR e, O AT 7 IX (R4 24 %
K (1385 mm) & T A 55 X I R AR 24 B K (1168 mm), #hH: 57Cs 15 e qf i T AT 78 X Sl 70 3RV [ 2
Mo W—J7M, Z5&48k PCs 1 FHEMIMEEIE[18], BRIZMIX M S48 1322 Bgm?, 54
TSI &5 R A T . Bk, ASHEFAE Y P7Cs I HE (1275 Bq m?) R AER, TR B
1 (1) 3R TR

3.2, THEMERMEE

ity PR ARORIBHECHR[25], AR TP HHE LBR A S MO DARIE R IR Ny (P7Cs #EUTR4
WA LEBIME R 0.6, H (PCs 18 5 T A ha st s SR ) 4 kg m 2, d (RITHF IR W T P38 ALHk
JREYVE N 240 kg m > (BHZEEE 020 m x +3EZE 1200 kg m ™), P (HIERAKIERTHEN 1.

ST AERHEL, 28 Bk aAR@ M 3), S P7Cs HITH AR (PDM) 5 IR R i, B 5HHE
TR R EASHUEAAFE S, by FEFHE LRSS B TR A RBNE T ik, AT b fH
HBEAT VEAHTTE 1 BB [26] -

BTk, K TCs AERARE A RN LR R R, $RAF TR A X AR R (R 2)
R IR O R K N33 3 tha yr !, B/ MEA24 thayr !, SFIMEAN-135tha yr . XTHE
A RIE 11% X 382 4R T4 AR R 85.9 tha ' yr ! [27], 3T 20 £EAAZIIBIRAR P18 1R i R A
TR, AR LIRS AIRATLE, KRR TAR AR 2%
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Table 2. Summary of soil erosion rate in Langchuan River Basin

= 2. BRI DR R MR R

TIRE HHE+ AEHHEL
He/ME(tha yr ) 2.4 2.7 2.4
BAME{ha yrh) -33.3 -33.3 -28.8
Pt ha yr ") -13.5 -14.8 -11.6
FrEfiZ(tha ' yr") 9.0 8.8 9.7
FE RN 17 10 7

3.3.YCs S EMTIRE iR RS2 8) 9 HHE

FTF ArcGIS, FIFH A A B s BH 254 E IDW (Inverse Distance Weighted)#fi{i 755 *'Cs 1
(2 B AE R 7T X I 23 A) 0 AR AR 3)e AR 3(a) il DU, P7Cs FE 25 18] B3R5 S 5 — 4y
TfFIE. Bk b, SEEMRN V'Cs EEN AL LMK f g X, SREEN P'Cs FENGLE
TS SRR N X o AH I, AET ey 11 AR o 2t R AR A LD TR PR AL 3(b)), sl Al
D EE T MR S X L TR AN B AE N PTCs (T A e AN, FEARHEHR M X AT 7 Bt R AR T -3
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Figure 3. Spatial distribution characteristics of '*’Cs content and soil erosion modulus in Langchuan River Basin

3. BRJIGATAE, Cs & B A TR R AR B 25 18] 43 A HHE

3.4. LB T (1985~2015)

BT R R JRAT BB AN B RTE ) R FSRA  O TK I B R 5 O DL R
VU, 1985~2015 4 8 JH 4 W vl AR AR MR B 70 SR ] 4 oo P AN [ B S AN [) = b R F T AR
ATV, H5 2R AR AT L rT D4R % Fh b iR R BT AR & Ee (] 5),

MR R R, 1985~2006 4F10], % R SRR AT o5 Le B R BMRUOGR B > bl 5
il > Kdk > @A, K, B S E AR R Z, SN 50.69%; AR RS, S
4 13.00%. 2006~1015 4, A EAR 5 B T7K AR, W98 X P % LR A AR KN R RS R T
P > bRib 5 > B > KiK. REBH 5B AR, HE2F 2015 FH S REA
47.80%. ZEEIEIRGB I R R 4), WULE AW XA Z — N PR X, FE A7 55 384
& AT A AT R
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Figure 4. Schematic diagram of unsupervised classification of land use remote sensing images in the Langchuan River Basin
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Figure 5. Land use changes in different periods of the Langchuan River Basin

5. BR)ISAT RIS A (B A HA - 3t ) AR 24k

SN ] R ISR ) R o A AT E BAGSL. W ARRME LS, R R
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P BB G o IRUAZAR A B R AN (B ] LY /D 35818l it AR R AT DGl S SR SR 36 i 48 5%
WK AR, ARHLRIE) BAAMORASEEFE N, A=A E 1) L3R, T B e A G e . A
Ko KAEH & SR EHE £, KRS E R R N T HEHME L, X 50X TR X L5
T R P U s EAHARA 28] 94, T SR i 7 v e P -4 Rk 7 R AR IR S T /KR AR T At )
R A BAT R K AR RRRE 772910 DRI, % XIS AR /K e B AN RT ARSI BN, 1
LA AT DAFRAR 3R il R

FHVE T OKFE DA A 12 XK AR RR S i 1 TR FH D7 5 [26]0 k25 30 A4 X I Hh ) A T
FUH IS8 s PR R s, L RS [ R 2 MR IR B DIAE DG . SO IF OV, SRR 7k A 5%
AR e AR R H R = 1 AR R R AR M, 28R BE FERAREER A . 1997 LU, #HbiA
PR, 53R E ST i St B R AR (R TREA BT A [30]. 2002 SFHFAG, Z2RUAE W 5N 4= ELR #Hd k
TAEERRTEHE, = 4E N 2 Se bR e OB HHE AR 735.03 JiRT, NIZ X IR A I ARAE “IBHREM” T
TR 5t N BT RS . SHHTAVRAARE, Mo 5 Boh AR 46 IS g (s 5). &
B REY, ZHEB AR o5 R EHRA 27.9% T8 30.3% [31], HARTE 2008 45 X EE 26.06%,
B2 JEEERD LTI, 22017 4, 2308 ARTE 55 R 28.65% (14 6).
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Figure 6. Forest coverage rate in Anhui Province [31]

6. RBERMEBEE3]

F, it bR 2 2 1) 3R o N R I, B AR I 1 2 i R (15.0 tha ™ yr i /M T
T ) I AR ko R A 1 (28.8 tha ! yr ) SULIFINE, T NAE IR 7T DX 1 Hh X b % 30 A T ) LR AR
PR L 39.1 tha ' yr ! [23]. FREEAKISRES, RIEREKRET UG, AEEH B R KA
WA LIRS, ARl R T IR k. TR, TR IEOH R R RIAETE TR R, ZHCRM
N VRS B3R T 45 THEATIR T @ 3, SR 2 RPN, I 22 HU BOR AR i A 2% el w3
M BF AR o b 78 Al A A 3R T S 1 P M T AR R 0 (65,18 k) HEPE T IR . B4R, MUK {-Frf
FEHRE, XRAREHEN . 16 E w5 X, 5B &t I E B R HHEMRAE PR T
TR TR RIER, [FE AR IEE AR RO A, A 2 BRIE AR R 1 R R T I
SER T IR 7 3420k [32] [33]. RIL, ZF T IX AR R S B RIS, ASNZE B IBBHE AR (EE
Bel), W f KA PR R 22 i ) b R FE 5 5 AR A 3R

5. &g

FEF MR TCs BRI T KL R SR B — BT ACAAR [ L b ) 228 1 L 42 b
o LA 70 A (K KRS BT SRR X IR I T X 1 TCs 195 E 0 1275 Bqm 2. JE T 0L 50
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SEA R PR SR AL IR AN [F) R O 30 R R il R i N —33.3 =24 t ha ! yr ' (1
—13.5 tha' yr'). Epk L, SHRMMAHEE, AEBHE T AR AT MR ZEAR 1R R A K. E
GEAEEE R, AEPHE b R 2R B 2 WO AR R B . SR AR L, A NTES R R
A 4545 b T AT 5

5L TEIX 1985~2015 4F ] 8 HHH /0 SR IBIBGAR , % X 35k 30 A3 4F 1) 2 3 A ML A3 I 77 65.18 k',
AR HHH AR 5 EE 50.69% F RN 47.80%, 45 A HIIE 20 R, SERENER “BEHHEMREE”
BUR R BMG. 46 LB RS TR AR ZoRE, IBHHEMR ) FFA R 1% X 1 57 A
A R a5, PREE AT R B =T DA R T M K R R

B oW
AR [ 2K B SRR 5 2 4241203087, 41573129) B o R g TGS FE 22 et PR 27 b 2 A 6

MRBFEAES HILTRE KA LRI H S f RS R b a5 A TR TR (85 Bl | IR 9 [ 1 v 26
F¥ K5 Des Walling Az 2 (B i1 5 IR R i

SE0Ek
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