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Impact of agricultural shelterbelt on soil erosion and sediment deposition

at catchment scale in the black soil region, northeastern China
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Abstract: Two radionuclide tracers (i. e., ***Cs and ?"°Pb,,) were used in combined with GIS
technique to investigate the impact of shelterbelts on soil erosion and sediment deposition at a
catchment with area of 28. 5 hm? in the typical black soil region, northeastern China, and some
meaningful conclusions were drawn. The two shelterbelts in the catchment could reduce soil loss
at a certain degree, and sediment deposition usually occurred before and behind the shelterbelts,

leading to less erosion intensity before the shelterbelts. Inversely, erosion became severe behind
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the shelterbelts at a certain distance. In comparison to the lower shelterbelt, the upper
shelterbelt with local gentle topography and less angle between the shelterbelt and the contours
had higher sediment trap efficiency. Impacted by the two lines of shelterbelts and the earth bank
at the catchment outlet, the catchment presented an erosion-deposition-erosion-deposition
pattern. In recent 50 and 100 years, the sediment amounts annually deposited along the
shelterbelts at distances of 30 and 60 meters occupied 18. 8% and 7% of the total deposited
sediment in the catchment, respectively. The sediment delivery ratios derived by "*"Cs and ?°Pb,,
methods were 53% and 78%, respectively. Factors influencing sediment trap efficiency of
shelterbelts are multiple, further study is urgently required to further discuss the impact of

shelterbelts on soil erosion which affected by multiple factors,

Keywords: black soil region of northeastern China; agricultural field shelterbelt; radionuclides;

soil erosion; sediment deposition

ARUEBRLEX A THRORBKER.H L AR
mE ), RERAEAW=ZREBELHZ—, BEK
EREEEMNEMRED ,HARFRUR,ZA
EAGENEFEERSRARFHERENE
i, L ERWTE., CTENBREIERRCAEFINE
ZHRIUREESMYHHNEFTRE.

RAKBEP P AT RR R TEHZ 20 e
50 EARM,BEJE7E 1978 FE F Br M MER L =L
b X B B R BB 47 AR A R B9 51 S 3 X B B 4 AR
WERRAET CHEAREY . BEXRAGPRER
RIGEKLBEN— I EERRZ, ALK LR KL
HREE =" HIFARBEPH - ETEHEFY.
AEBEXFEEER, WERRAK, MERE—ER
BE £ A% R Bl 47 bR e 38 T R 4 DA R [ A b R R
TG W XK X R PO A R R

B, EWANE IR T B 374K 7 3 8 B R TR
BESE, AR B B AR 3T A RECRS I ER
EHAMBERMKEES . REGETELIRR
B R B R R R B E WA RME
Lazarev'™ 4§ i B 37 s 2 UG T B> R AR I 4~
5 £%; Rukhovich %5 & B 75 Bt A& [ By 47 ki 1%
FEXE R MTTARAE MR R E R R RILR +
X MMERE T SREG PR KA RA
KO A B SN KR H B IR R R T B E
7 1) TR WL /D A Y . T R R Y
5525 6} R [ 25 U0 AR 5, BT B B B 3 pROHT X 3 4
20 AR 9 23 (8] 3 WA R AE 38 78 TR R I B 47 AR
P20 RE SRR A 9 AR B I/

TS HE R L R 7 Cs F17'° P, S %€ B BF 58 - 3
REHERFE.Cs B—MATHEHER, E
TE B AR 70 5 89 R ¥R 5 00 Pbe & — Fh K 4R B A
BEENYEBERBE RG] AT ESRE

AN B 254 T HERR R S B R S = U i A .
WA, % E " Cs 7 Ph. 7 BE#E SR it iT 249 50 £/
100 ERE F M L HEMWMASE" . BaT . ER 1K
FIABRLRC TR T L E R TAE, 33
BwA T &Y B MR 2 REE F 38 B 3 6k
WXL EEMNEE RN EES. Hi,
AW T AT Ay /N EUAR E B 3P ORR T B TG B R X AR
UHEmPLE RER %S %,

1 HARXKERARFE

1.1 HREHER

WREMTRETENLZRBESRBILRGE
P (E125. 2°, N48.9%) , &b F B Ip VT4 B i L B 47
BEEN,. B THRARE X, RZXIEEHTFERE L,
TR/ T SBIBOIT., P T AL BROT IR s B LA B
R MR AR IR E B R 250~383 m, R , 3
KAk 1 000~2 000 m, S HFHEB L H 1~3" F R
E /N E KRG MERK, 7 20 g 70 R, £
T _ BN T % SR A B RO R, B b S Dy 9E A D
B, RAPHES B BHE T 10 5 AT .

MR AIER TFRAMNES, ERHFENLH
HHRIHEYEF LEEmMR. EFAERTH. L=
JEBE AT ik 80~100 cm, 32 AR A3 TE 3h F1 + 3 &
AR, H AT R b R BE 2 7E 40 e LUF , A HY D
FHERBHELER. HHRXETERTXEESE
REM, WES A FRELEBRK  EEERARKE
EW.EFRNBER EHKBE.4CEL, KRB
110~120 d,4E /K & K 534 mm, B 6—8 HBI%
KE HEEKER 6% E. FEHRRXEFEN/DIR
BER R 28.5 hm®, + #bF F A8 ob, VR 9 2 R/
FHEX, E/DRBAHRE R EART KT REY



100 B JF 3 K 3 RCA A )

% 46 %

15 m. S BIAb 7N E 3R R 3 (B DL fE/Nik
S A7 OI8O 1 SRV B S

— &ma [ #fighaR
B1 #RX/MRSTERERRRERFRE

Fig. 1 The sampling points and farmland shelterbelts
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Tab. 1 Statistical characteristics of the erosion and deposition rates derived from *’ Cs and *° Pb,, methods in the catchment
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Fig. 2 The rates of soil erosion for the typical sampling points before and after the upper slope

shelterbelt (belt one) and the lower slope shelterbelt( belt two)
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Tab. 2 Statistical characteristics of soil erosion and sediment deposition derived from the interpolated sampling points in the catchment

R RE
ik BB/ BB/t o RV BB L/ %
(tehm2s2a™)
137Cs 8 236 111 —4.4 53.0
HOpy, B 304 67 —8.3 78.0




108 B IR K F A A A FI)

% 46 %

a.""Cs¥k

b.2°Ph_3k

3 REAPGH AT/ E L 5 TR AR

Fig. 3

Impacts of the farmland shelterbelts on the patterns of soil erasion and sediment

deposition derived from the '* Cs and *'° Pb,, methods
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Tab.3 The rates of soil erosion and annual amounts of sediment deposition before and after the shelterbelts
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