201748 f Z?ﬂ[im‘ *jﬂﬁ%iﬂi 55 48 % 55 8 1

doi:10.6041/j. issn. 1000-1298.2017. 08. 027

#F QuickBird RRH% + E R EH 0B MEEH:

K & ERE EAL Kk
(el SRl K25 K G 61l T4 56 0 % 5 100083)

R LIPRTT 4 R £ 2 b B v AR X B AR (A 18/ k) O BF 7k 4, i i B A S A 60 AR A IB S S
B, HE ST VRV K S BRI R A ] 2007 45 R0 2013 4F 2 B[] I A QuickBird 5244, $REX 245 Z5 IRV MK EE i1
FEE R MR G5 R K] TE 2007—2013 4E(19 6 a N, T I A9 Bt S AN AR B BE M 2007 AE 19 13,74 km 3 K
1 2013 4F Y 14,12 km , 7R 74 % 2 36. 21 km/km” o P98 K BE AR b 43 S 45060 5 40 4G 2 28 A DK R V) o 46. 94 % , 1K
H 2 %05 V030 0 S ARG i T U090 W D4R I R i TRV IR B R, S O K R A IR R A R K
ORI AR 5 5 QR PR 245 ZR VA AE 6 a ]G R I AL AL 1 889.97 m® AN 1 961. 49 m” , 35 A% LB 1K B
W/ TR P AR TR B AR R K 0. 20 m” |, BEAS 5 11 16TV VA T 2 4R s R 2 0 215 v/ (km?ea)

KGR BERM; BB HAWE; Wi kX

FESZES: S157 XEkFRIRAD: A NEHHS: 1000-1298(2017)08-0239-06

Investigation on Ephemeral Gully Erosion Rate Based on
QuickBird Images in Loess Hilly Region

ZHANG Yan FAN Conghui GONG Yinghua ZHANG Jiahua
(Key Laboratory of State Forestry Administration on Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract; Ephemeral gully is a common erosion process and represents one of the significant watershed
sediment resources in the hilly region on the Loess Plateau of China. A watershed with closure measures
implement in Wuqi County, Shaanxi Province was taken as case study to quantify the relationship between
the lengths of ephemeral gullies and eroded volume and assess the erosion rate in six years period. A total
of 60 ephemeral gullies were surveyed under field conditions, and lengths of 245 ephemeral gullies were
identified by two QuickBird images with the same time phase in years of 2007 and 2013. Results revealed
that ephemeral gully density was 36.21 km/km® in 2013 and the total length of ephemeral gullies was
changed from 13. 74 km in 2007 to 14. 12 km in 2013. Among 245 ephemeral gullies interpreted from
images, the lengths of 46.94% gullies were decreased owing to connecting with gully heads with larger
erosion rate or measurement error. Assuming that the cross section of an ephemeral gully is quadrangular
frustum pyramid, the volume of 60 investigated ephemeral gullies was ranged from 0.4 m’ to 15.43 m’,
which was 4. 06 m’ on average. Based on the built regression model, the volume change of 245 ephemeral
gullies from 2007 to 2013 was 71.52 m’. For 53.06% of ephemeral gullies with longer length than
previous conditions, the average increasing rate was 0. 2 m’ per year for each growing ephemeral gully and
the total increased volume was 157.51 m’. The estimated erosion rate of ephemeral gullies was
67.31 m’/(km’-a) on the 12 slope units with area of 0.39 km’. The total eroded volume was about
100.97 t/(km*-a) if the average soil bulk density was taken as 1.5 g/cm’. Assuming that the average erosion
rate of the other 46. 94% ephemeral gullies was similar to those with increased length, the average erosion rate
on the slope covered by herbal could be 215t/ (km®+a). The results showed that ephemeral gully erosion rate
could be estimated using very high resolution remote sensing such as QuickBird images, which could
provide reference for the soil and water conservation on hilly Loess Plateau.

Key words: ephemeral gully erosion; high resolution remote sensing; blockading watershed; loess hilly

region
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