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Abstract: Nanling mountain area of northern Guangdong province is an important ecological shelter
and water conservation area. The unique landform of red-sand ridges in Nanxiong county, under natu-
ral and anthropogenic disturbances, its ecological risks are increasingly prominent. And the monito-
ring of ecological restoration of red-sand ridges is of great significance for the ecological protection in
mountainous areas in northern Guangdong province. This paper, using high-resolution aerial images
taken by an Unmanned Aerial Vehicle (UAV) , interpreted ecological elements based on U-Net conv-
olutional neural network model. We analyzed historical changes based on satellite images obtained in
2017 and monitor the aforementioned ecological restoration. The results indicated: (1) grass is a typi-
cal ecological element coexisting with the red-sand landform. Compared with grass, forests need a bet-

ter ecological environment. The closer to red-sand landforms, the harder it is for forests to survive,
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and vice versa; (2) the current ecological restoration in the study area is in the early stage, but its pos-

itive effect has been observed in this study. In subsequent work, it is necessary to implement compre-

hensive treatment measures according to the surrounding vegetation situation in red-sand landforms.
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Fig.2 High-resolution aerial images of the study areas
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Fig.3 Photos of field investigations

I3 B RlR AR 1) 2021 4R 7 § EAMI8 A 1
) PR A ORI B, 3R 8 R BE 29 0 200 m,
J& TARE A4 T8I KR DL R A, B 1 JE £ 45
KGR 3 ke, w880 i 2 RRIR R
MM, GG IEA L BB AR L 2
Uk 3 BB ZE BRI 0.1 m

2 AT

2.1 R

LS S VN RE SIS SR £ S TN U EAR U s i)
SAKAE AW G DA Ry LA R IR

(1) ZLE0We A0« A S A R A 2 R, )
LLRPUR S DX R A, BT IX AR S R TR
JE 2 o) JE R AR I U ALK T 100 m? 21D
U DX S DAy AR 2531 DX 3o

(2) A H R P28 I U-Net £ R 22 R 28 A5 AL
ZEAVNGREARN TE A DL DOM S48 43 S L1 by | 3
i KR A AE TR AR 5 2

(3) GEit I - /X BT 2L R0 U8 b A5 B 5 DX WA 8 58 1Y
ZE [ ARRAE , X L R0 I Mo 55 F 58 IX 19 A S PR R AR R A7
AR

(4) XFELAIHT 6F 2017 4K 2.5 m 3 BER 1 T8 RS
AT AR A BER YOI, R ) 8L SVM 732805 1
By, G HARNGEIA TR IEG135) 2017 424
SERDREN, 5 EIRIITE R IEATR Lo, B
LLRDIR AR SE X I AR RS B R s ) R B L
2.2 ETF U-Net HRAMEZ W EIE B IGEFEER

Ronneberger 2510 #5 2015 4F X} 4> % B b 45 W) %
(Fully Convolution Net-work, FCN) 47k, 21 T U
TP 25 2% (U-type neural networks, U-Net) , [ HA 4 1)
Sy BVRCRBE) 2 T R R R I T

P M TEG PO R P RHE L 2 R 2 B 2 T R
P B F R GDE ARG, X, FON 4@ i BkER
PERERY RV B R R 5 TR B RAE AR & &, (i A5 1
DG H IR . U-Net (% HI% T FCN SRR 2
FHEFMRAERRIEARSS & i AR (18 4) 72 HREAt E AT P
b et : OFFAE B R AR B AT 2 2 B, U-Net 22
XNGHRHEE T 2 H B PRAE RS e BT
SCRHIESE 10 2 )26 B AP R 7 Rl 5, 27 > 31T Ol S
R A 5 3 TR T PO 2% A R, R A T 2% B 818 2
> BT 2 Z. W RFAE ; @itk — 25 ST 1T SCRHERL &



90 JUINR AR CH AR AR

2%

AR AT FON 3] 1/8 {IR4ERFE L, U-Net
A BT SCRFIE R 3 1 REVB S — 20 5L, — B4 IR
—JRPFIEIE, PRAE e 2 ()RR AL R AT R4 35 S g A%
ARIZRPFHIE , (7% U-Net (9181 o BIRSREHE— 45 o

image
patch

128 x128 §
128 x128 §
128 x 128§
128 x 128§
128 x 128 )

128 x 128
128 x 128

128 128 256 128

g el o N oy
o B S 5 s e
e 2 R 12
¥ 256 256 512 256 @
L i I I = conv 3 x 3, RelL.U
M 2 3 512 * "™ o concal tenate
& max pool 2x2
- -
- 4 wpoom 3%
= - - = conv 1 x 1, softmax

P4 U-Net (&2t n e

Fig.4 Schematic diagram of U-Net network structure
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Fig.5 Configuration of training samples
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Table 1  Accuracy evaluation of different methods
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Table 2 Extraction results of red-sand ridges in the study areas
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Fig.6 The extracted ecological elements in the study areas
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Table 3 Statistics of ecological element in the four study areas
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Fig. 8 Maps of changes of ecological elements
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Table 4  Statistics and changes of ecological elements in 2017 %
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