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Abstract: [ Background ] Shallow gully erosion is a very common and important type of erosion in the
Loess Plateau, and the amount of shallow gully accounts for a large proportion of the total erosion on the
slope. Shallow gully erosion is not only the main source of sand production, but also the main cause of
low agricultural output and land degradation. Shallow gully is widely distributed, but the measure of it is
inefficient. Therefore, there is an urgent need for a quick and easy way to complete this work.
[ Methods ] Google Earth can provide information such as path length, elevation and area for public, so

the erosion amount of a shallow gully can be measured by it without GIS software or other tools for
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secondary processing. As for channel volume measurement, the “Triangular prism method” is feasible,
means that the erosion gully can be simplified into a triangular prism whose bottom surface is a triangle
with a vertex facing down, the volume of “triangular prism” is the volume of the gully roughly, the
resulting value is the amount of erosion. Specifically, the erosion gully surface on the digital map can be
divided into rectangular blocks by using terrain tools of Google Earth. We can view each rectangular
block as the base of a “triangular prism” , then base on the traditional “Triangular prism method” erosion
measurement method and use the relevant parameters the Google Earth provides for public, the volume of
each “triangular prism” is measured. Finally, superimpose every volume of “triangular prism” all, the
total amount of shallow gully erosion can be measured quickly and accurately. [ Results ] Although Google
Earth is deviant in eroded region, but this error can be regarded as a systematic error which can be
eliminated mathematically, as for the minuteness error values that still exist after the elimination can be
ignored. And the random error of this study is mainly derived from the slight differences in the operation
of shadow analysis under Google Earth, for the nature of random error, it can be corrected through
repeated calculations. The following is the actual test validation, after the extreme rainfall in Yan'an,
2013, a representative shallow gully erosion in terraces occurred in the Majiagou basin. The relative error
of elevation is 23. 2% , the relative error of area is 2. 7% , the relative error of gully depth is 14. 8% and
the relative error of shallow gully erosion amount is 4.8 % compared with the measured. It shows the
accuracy of shallow gully erosion amount measurement method based on Google Earth is meets the
requirements of erosion amount measurements in soil and water conservation. [ Conclusions ] Shallow
gully erosion amount measurement method based on Google Earth is a new method of shallow trench
erosion measurement, which can provide a technical reference for the investigation and control of soil
erosion on slope surface in the Loess Plateau.
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Tab.1 Differential value comparison of GE data and the measured relative elevation

N dR 2 152 253 3814 4%5
Measuring sequence 1to2 2t03 3t04 4t05
2:{H Difference/m 1.4 0.6 0.9 0.7

5%l6 637 738 336 237 138
5106 6 to7 7 to 8 3106 2t07 1t08
0.5 2.8 -0.2 4.4 5.5 6.7

{1 R 2 BPFE A AT A 1 Bkh FHENSE 2 BB FH LA 2ETR] . Notes:1 to 2 refers to from the upper to lower 1st terrace to the 2nd terrace. The

same below.
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Pl B JiE () K L5
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1 3.28 0. 80 4.32 5.67
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3 0.99 3.10 13.30 20. 41
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e EIR T AR, BIVAT B 5 IR Y56
Ve Rk 77. 84 m

6 BESHEMNERIE

6.1 TEEDW

5052 A2l A B S L BEAILIE R 1.2 .8 S A
M, %F sk oo A2 CIissik VAR A X 7K A DR B 4
Jiti g 7 AFE ST ) (2014 ) S A |, T AT T BURS B 46
UE,3 B dh A X 12 22 43 5 h 2.61% 0. 18%
4.88% ,H 2B FE Rk A X GE H A2 2 5t 3k B m)
LT 2. 66% MR 2 TEAN RS A= il 2 T35 A 1K
OUT, AT Z0ms s DR, A T AR U BED R 4 GE 2 U
OIS

DT I, B85 K D AR A X K A PR R
it % i A 5 ) < T TR A T L TR BT I S, b S
FIrNEE 3 B R, BV S« Wi 27 S RIR B, S
“WrTHr 27 IR EE S 2.7 m, i GE &4 3 EHeg
JER 3.1 m,iRZEH 0.4 m, 5IMAEL,40 cm (iR
ZEETE R HIE RN,

TE GE rh A7 1 RO 545 th 9 45 2R DL BN L
mr,
6.2 EBHMENELIE

(R b A IIE B A GE A48 8 58 FH Y
Rk SR ph AT X b, 55 8 B H EELA
2 A RBYR IR K 2 Ab = ih e 45 ik £ 10 A 1Y

1 AbAR5h

VIR \ TN o
O\
T \ \ ST Fof)

T }_7 T \—A =
o A
,, g \\ e
: TN N e
N AV
,44 54 \__.\ “ ﬁLL& \_\
C GQA( i ‘\‘..- \ ’)QA' ,\\ ) :
WA B
LN \ N

L2229 0.5 m, Contour elevation difference is 0. 5 m
5 JEAS SR E

Fig.5 Typical cross sections of the prototype
o5 8 B MR M R 77,84 m® +251.53 m* Bl N
329.37 m’, 5N FT IS AR 314. 26 m® A Lb K
H95.2% A & K AR Iy T 6 ARl v I R

R3  GEMESIIMEHER
Tab.3 Comparison of the measured data by GE and

the measured data

. GE M5 iR S E s
Area measured by Measured data/
Terrace
GE/m? m?
45 1 B H First terrace 3408 3499.3
%5 2 B M Second terrace 1989 1979.5
58 B Eighth terrace 6098 5814.3
7 ik

P i R B I AR X, U A 1
HHBIX , HE T Google Earth 3 il 3445t 4] 4= ol 2 10
Jr SR B TTRE , T L2 B i s
R 2E , FE 2013 4% 90 22 A% v B T R A< 19 48 €
o LR AR R TR s IO v 5 SR
FHEL , T 16 pe AR A A 22 23. 2% , T i ARURE X 2
%2.7% ,ﬁmfﬁﬁf"*?{‘ﬁﬁﬁe% 14.8% , 55 8 Bk H
SRRy 329. 37 m?, 5 S A A dE 314. 26 m?
*Httjﬁi@‘b%%%4.8%o PRI, 7 42 ok 00 5 v ol
H Google Earth RE 5% 4= 2 i 5 223K, #& = 11308k
R PREE R B SE I

8 itit

1) BAL5 M 5 |, Google Earth 7] AEE i fd
i&iﬁﬁﬁ:ﬁ’fﬁl?’? W P, B 2R R XA IE
iz i A e I H AR e I i TR T ARG Tk



54 4

5% . HT Google Earth 19— VA = b i (0 0 07 122 143

R B, PN BT il S b s B T S n 32 5
A REE

2) RIT X Google Earth R R g
11, M H. Google Earth 9= F2 {5 B AT FF i, JLHE
T e R BRI R0 AR, 7 S 28 IX A AR R
(W& Gk 22, H T H BEl SER #E TR 22 B 0E (B2
Bt Google Earth AN A% B 8T Fl LA IS i A2 15 B A0 FF
W, HE T Google Earth {2005 2 H sh#2 L K H A
AL PRIG 2 T —ATE E A

9 SEuk

(1] 2=k, Rukvk, 2208, 3Rk 5K + (R R 5T
JE[1]. 3Rk, 2008,45(5) :802.

LI Zhanbin, ZHU Bingbing, LI Peng. Advancement in
study on soil erosion and soil and water conservation[ J].
Acta Pedologica Sinica, 2008, 45(5) :802.

(2] XA, B, Tk E, 55, W L BESRER PR A
KE g [T]. R, 2006,26(4) :438.
ZHENG Fenli, WU Min, ZHANG Yubing, et al. Ephemeral
gully development process at loess steep hillslope[ J]. Sci-
entia Geographica Sinica, 2006, 26(4) :438.

[3] POESEN J, NACHTERGAELE J, VERSTRAETEN G et
al. Gully erosion and environmental change: importance
and research needs[ J]. Catena, 2003,50:91.

[4] FOSTER G R. Modeling ephemeral gully erosion for con-
servation planning[ J|. International Journal of Sediment
Research, 2005,20.157.

(5] KSRy, Amaf=p A Em s (1], KB 0RE
W, 1989(4) :41.

ZHENG Fenli. A research on method of measuring rill e-
rosion amount [ J . Bulletin of Soil & Water Conserva-
tion, 1989(4) .41.

(6] &M, W&, 7, %, BOCHME AR 1%

R R BRI [T ], A EDK R AR RRREE, 2012,10
(3) :64.
YUE Peng, SHI Mingchang, DU Zhe, et al. Application
of laser scanner in soil erosion monitoring of cultivated
slope land [ J].
2012, 10(3) .64.

(71 Wi, B8, RBEE 5. =4ER0CAMITES W 1
BRI BT R[], K R EEER, 2014(3).
XIAO Hai, XIA Zhengyao, ZHU Xiaojun, et al. Appli-

cation of three-dimensional laser scanner on research of

Science of Soil & Water Conservation,

slope soil erosion[ J]. Bulletin of Soil & Water Conserva-
tion, 2014, 34(3) .198.

[8] Toxug, K6, Z50h. LR DU AT 7 3 T 1 R ik
AR IS ]. A EK R OREE, 2006(1) :49.

(9]

[10]

(11]

[12]

[13]

[14]

[15]

DING Wenfeng, ZHANG Pingcang, LI Mian. The appli-
cation of terrain measuring needle plate in the study of
soil erosion on slope [ J]. Soil and Water Conservation in
China, 2006(1) :49.
LA, AR, KOTR AF. B b R T AR OB 2
IR MR SRR ST [ D], K R ARERRFSE, 201421
(4):7.
JIA Lizhi, GAO Jianen, ZHZNAG Yuanxing, et al. A-
nalysis of rainstorm erosion disaster in terrace field in lo-
ess hilly and gully region[ J]. Research of Soil & Water
Conservation, 2014,21(4) .7.
FEHS. Google Earth AAFAEW T L B v i1 1 HI
[J]. ®E#A, 2011(19) :137.
WANG Zijian. Google Earth software application in the
design of the measuring line in geophysical prospecting
[J]. Silicon Valley, 2011(19) :137.
BRI, =ttt A ()],
2003,25(3) :49.
QIAN Shimian. Calculation of earth volume by triangular
prism method [J]. Gansu Metallurgy, 2003,25(3) :49.
HEE, WEh, BHKCE 5. TUR N vy J e K H
BEHLT]. 2z, 2002,22(1) .57
ZHAI Guojun, HUANG Motao, OUYANG Yongzhong.
Principle and application of satellite altimetry [J]. Hy-
drographic Surveying and Charting, 2002,22(1) .57.
I RL B K MR P IL K ORI TE Y. B 4 bR
DK PR RVEZS AR AT FE L M. BRpig i . R i
FRAt, 1990.36.

Institute of Soil and Water Conservation, Chinese Acad-

Hiftifi 4,

emy of Sciences and Ministry of Water Resources. Study
on soil and water conservation ecological agriculture in
loess hilly region [ M ].
Press, 1990 36.
PRI, skiveds, fHxe 55 Pdb2e 288 D500 IR
BRI 20 a e LA AR T[], K R AR A,
2011(1) ; 244.

CHEN Fengjuan, ZHANG Xiaoping, FU Yanling, et al.

Land use change of Majiagou Catchment in Ansai coun-

Yangling, Shaaxi: Tianze

ty, Northern Shaanxi province in recent 20 years[ ] ].
Bulletin of Soil & Water Conservation, 2011(1) ;244.
IR, MR, Ko AE. LA R AR
Br BB T AR R FE R [ )], K LR, 2016
(6):79.

LI Huijuan, GAO Jianen, ZHANG Yuanxing, et al. A-
nalysis of Yan'an extreme rainfall characteristics and im-
pacts of erosion disasters on terraces[ J]. Journal of Soil

& Water Conservation, 2016(6) :79.



