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Fig. 1  Gully head photos of different active degree type
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Table 1  Backward step of gully head of different active degree /m
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KM G5 EE WAl mME R
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5-2 1.4
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Fig.4 Average of gully head’ s furrow bank slope in different

active degree type
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Table 2 Furrow bank slope of gully head of different active degree

TR BEYY AR AR/ © R

Wk Wk WHME Pl

KM g/ /° WK oME BB
4-3 85.5
5-1 90.0"
5-2 87.0
% 5-5 86.2
g 5-6 87.3 88.0 90.0 " 85.5 2.0%
BR 6-2 87.3
6 -4 90.0*
7-6 90.0*
7-7 88.7
4-2 87.9
3 6-6 90.0" .
s 7-1 90.0* 89.5 90.0 87.9 1.2%
7-5 90.0*
4 -4 89.7
5-3 83.6
i 5-4 87.2
b 6-1 86.2 87.4 90.0" 83.6 2.6%
R 6-5 90.0"
6-7 86.6
7-4 88.5
3-2 88.7
3-4 52.8
i 3-5 87.9
fa 4-1 78.8 82.2 90.0 " 52.8 16.5%
i .
4 -5 90.0
7-2 87.3
7-3 90.0*
1-1 38.0
2-1 41.1
2-2 64.0
2-3 58.0
E 3-1 31.0 57.0 87.3 31.0 33.6%
3-3 87.3
6-3 79.0
8 -1 47.4
8§-2 67.1
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Fig.5 Average of gully head’ s gully bed slope in different

active degree type
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Table 3 Gully bed slope of different active degree
WREEERAL

Wk Wk VAIKILE PE

K &S /0 % Wk oMy R
4 -3 67.7
5-1 64.1
5-2 47.1
0 5-5 13.0
g 5-6 48. 4 44.9 67.7 13.0 38.0%
B 6-2 47.0
6 -4 30.5
7-6 53.0
7-17 33.3
4 -2 44.0
g 6-6  40.3
i 7.1 36.0 7.6 44.0 30.0 16.0%
7-5 30.0
4 -4 18.0
5-3 24.0
P 5-4 22.0
i 6-1 30.0 28.9 46.0 18.0 36.7%
BX 6-5 40.7
6-7 21.8
7-4 46.0
3-2 34.0
3-4 4.0
I 3-5 8.0
=i 4 -1 31.3 22.7 34.0 4.0 52.2%
SE
4 -5 30.0
7-2 26.8
7-3 24.7
1-1 18.0
2-1 19.6
2-2 19.0
2-3 15.3
E 3-1 8.0 20.2 27.4 8.0 30.6%
3-3 22.0
6-3 27.4
8 -1 26.1
8 -2 26.2
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Table 4 Width-deep ration of gully head of different active degree

Wk Wk SRR MW %o oWk B R
R OGS /mo Wom W PME ok mh B

4-3 5.1 2.8 1.8
5-1 33 1.3 2.6
5-2 4.1 1.3 3.2
g S5 31 L7 L8
W 5-6 3.5 25 1.4 2.1 3.2 1.4 27.1%
K620 40 1.8 22
6-4 29 1.9 1.6
7-6 2.3 1.3 1.7
7-7 7.3 3.2 2.3
4-2 56 2.0 2.8
o 6-6 2.6 1.1 23
Tl a4 L2 a4 2.8 3.7 2.2 24.6%
7-5 4.7 2.1 2.2
4-4 40 0.5 1.5
5-3 57 1.7 3.4
g 54 32 10 32
wo6-1 4.5 1.4 3.2 3.6 7.5 1.9 50.8%
K 6.5 30 1.3 2.3
6-7 3.9 1.1 3.6
7-4 5.1 2.7 1.9
3-2 3.9 1.1 3.4
3-4 7.0 0.7 10.1
g 35 39 12 33
B o4-1 3.4 0.7 4.7 4.7  10.1 2.8 54.9%
P
Eogos 31 1.0 3.1
7-2 3.9 0.7 5.7
7-3 2.6 0.9 2.8
1-1 45 0.7 6.1
2-1 83 0.7 12.8
2-2 4.4 0.6 1.5
2-3 7.1 0.6 11.1
=
*% 3-1 7.3 0.5 155 89 155 3.5 43.0%
3-3 4.4 1.3 3.5
6-3 7.6 1.5 5.1
8-1 7.6 0.8 9.6
8-2 6.1 0.7 8.7
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Fig.6  Average of gully head’ s width-deep ration in different
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Table 5 Vegetation coverage of gully head’ s catchments and gully bed

of different active degree /%
W3k W3 Hak X IR
KA WY mBGRE P RBEEE
4-3 45.0 3.0
5-1 55.0 1.0
5-2 45.0 5.0
W 5-5 85.0 8.0
i 5-6 90.0 59.2 3.0 4.3
S 6-2 85.0 6.0
6-4 90.0 10.0
7-6 3.0 2.0
7-17 35.0 1.0
4-2 90.0 30.0
W 6-6 92.0 25.0
R 7-1 93.0 2.0 20.0 20
7-5 85.0 25.0
4 -4 90.0 40.0
5-3 75.0 50.0
P 5-4 30.0 50.0
i 6-1 90.0 78.6 40.0 53.6
S 6-5 80.0 40.0
6-7 95.0 85.0
7-4 90.0 70.0
3-2 80.0 65.0
3-4 92.0 66.0
% 3-5 90.0 85.0
fa 4 -1 90.0 89.7 70.0 71.6
i 4-5 93.0 60.0
7-2 93.0 90.0
7-3 90.0 65.0
1-1 40.0 90.0
2-1 1.0 95.0
2-2 88.0 92.0
2-3 2.0 90.0
E 3-1 90.0 57.2 93.0 92.6
3-3 75.0 90.0
6-3 92.0 95.0
8 -1 97.0 95.0
8-2 30.0 93.0
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RETT VR AL AR S 5 R 75 R 13RI

2.2.2 {HRIEHEGEE

AN TR BRSS9y PRAT B 58 JBE 77 7 W
W25 NP 8 B — MO, 16 R i R Sk
F189 90 AR 9 8 FE ARG B, AT I 40 T 1% (A

1000r B YK KB
90.0
80.0 [
§ 700
;]Mé 60.0 -
ﬁ 50.0 -
.lé,l 40.0 |
& 300 +
20.0 |
10.0 |
0.0
BAEER %3@

7 AREREREALNEKXBEREE
Fig.7 Average vegetation coverage of gully head’ s catchments in

different active degree type

1000 - B PR

90.0
80.0 |
R 700 |
,{?‘é 60.0 -
@ 50.0 |
& 400}
= 300/}
200
10.0

o0 . B

fage KH

8 AREEREXBALMIAREREZEES
Fig. 8 Average vegetation coverage of gully bed in different

active degree type

51 598, M VA Sk 1 76 R HE B 25 3 20 = ik
95% (2 -154),

B AN E B, PLIE RAT B 25 5 e i by, 4= ok
BH 3R, XA I 2 VD RSO B b, YR VD e A B A
FH R AN 178 3k 97 T A AR, T R LR RAIG , 78 Sk st i
TRGE L ZIRR . BEAh, T8 RAE 8% 55 B 1 K/l
JEVE R 5 IR FR I 25 B AR I < VA S TR R, L
RV E FH AR Z, e W) R BN B 76 T8 PR AR ik by
FUMR 715, DR TR 4 0 AT

ZEA LA LT, V8 R 5 5 B A R AE 1 Sk
PR AU ) — A SR b o

2.3 AREREXRBGLERSESHESEHE
HIX &
2.3.1 AKX EESSILES %&E’Jﬂ‘ﬁ?‘éé}ﬁ

HIZR 6 AR, BROK XA B 72 2 5 45 10 Sk 2
TR OC AR B ORI, B 5 AR AR P i’«ﬂjﬂ;
0.05 19 12 35 /K F, DL A K DX w5 B2 5 Bk 4K vy
22 TR BESE S RAE VA 3K AR D TG BRAE JEE I 25 28



55 6 1] ZAEME, 55 FET RTK — GPS HORIY T Hin 45 i i3 S R A ReAIE 713

ZIFEAR EAFFIEA N, —H A B R, X
WA A RE 1 SR XA A AR A R (E AT SR &
TG BRIA, BEWT A5 A A h B, AN A
A FEAEHE TR DX S AR

®6 EAXEHRZESEERSSHHBXSNER

R LR . TR 5 AR S [l
75 R K thEe i W2 8 (9

RT ARERSESIHSSHHBEXRY
Table 7 Relevant analysis results between morphological parameters
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Morphological Characteristics of the Gully Head in Dry-hot Valley Based
on the RTK - GPS Technology

LI Jiajia">* ,XIONG Donghong'* , LU Xiaoning’ ,DONG Yifan'**,SU Zhengan'",
ZHAI Juan'??,YANG Dan'**

(1. Key Laboratory of Mountain Surface Process & Hazards, Chinese Academy of Sciences, Chengdu 610041 ,Sichuan ,China;
2. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041 ,Sichuan ,China;
3. Chengdu University of Information Technology, Chengdu 610225 ,Sichuan ,China;
4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract ; The Dry-hot Valley of Jinsha River has lots of gullies, and it suffers serious soil erosion. To carry out the
study of gully head, especially its morphological characteristics, is the premise and foundation of further study on
gully erosion. In this paper, the high precision real-time kinematical GPS (RTK - GPS) was used to measure the
gully morphology in Yuanmou Dry-hot Valley, and the morphological parameters of 36 gully heads were obtained.
Furthermore, this paper discussed the morphological characteristic differences of different type of active gully head,
and analyzed the relationship between the vegetation coverage of catchments area & gully bed and morphological
characteristics separately. The results showed that: (1) Among different active gully head types, both its backward
step difference and gully bed slope difference are most significant, they could be regarded as the main index of dis-
tinguishing gully head activity type; the difference of furrow bank slope and the difference of width-depth ratio are
more significant, they could also attribute the gully head activity to some extent. (2) There was a strong correlation
between the gully bed vegetation coverage and the morphological parameters, indicating that the gully bed vegeta-
tion coverage could serve as the alternative indicator of morphological parameters. Among gully heads that were in
the same activity type, its backward step and gully bed slope had a significant negative correlation with the gully
bed vegetation coverage, indicating that when the gully bed vegetation coverage increase (or decrease) ,the back-
ward step and gully bed slope values showed a decrease (or increase) trend. (3) The correlation between catch-
ments vegetation coverage and morphological parameters was not significant, indicating that catchments vegetation

coverage made a limited contribution to the development of gully head.

Key words: gully morphological characteristics; the activity of gully head; vegetation coverage; RTK — GPS tech-
nology
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