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Fig. 1 location map of the study area
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Table1 Unmanned aerial vehicle (UAV) imaging

system parameters
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Fig. 2 The validation area in Block 13
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Fig. 3 Seaweed distribution in validation area (20 m, photo by UAV)
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Fig. 4 Vector data of seagrass distribution at validation area

ArcGIS B 1Y O 1 BHE T 26 4R U X ) i w4 op
S THAR, FR VR B3 A TR i DT FR = L AR T
B [T AR RS IX A I R 55
24 MBEBEZERAEMNEISEE

] P Vi B B A U A 7 1 — FROR FH S A AE 1
Nl R S ke 1, R AL I v B A A 3l 67 T
B, 38 Iso ISR M 3 2 U7 i R R SR B R
T B335 3 T AF 22 KR A 45 R B T ek 22 | AR
2R
241 WIGFEHEE

L 100 m Sy 5] B, 7687 5 X A5 15 4 A~ Wi, 74 Wt
T2 Al a5, Ho 34> BT T 3 A4S ol i, 3 A il
LLAS, B A0 EAEHE R /N 5 mox 5 m, #F 114>
i R ) AR RS 50 m, BE S 4K 22 16 R
50 m, 5 5 5 FNREAE GICE UL IE] Sa. ARPEEIELAY 11 3
Y 3 FiAs 0 43 i R R R T

2.4.2 SRR

TEWFSE KA AT D1, D2, D3 3 /N i, Bl
SYEEFIN 50 m x 150 m, BLIE Sb, A3 5 BB 50 m
WE 3 AR, B AL MR By 50 m, K B
SRR 2 90 1 R OF- B2 10 m, 20 m, 30 m, JE A 4 F
AN )7 8 A A 1l e 7 2, AR PR S I 3 3 Al
SRR EL 3 A RELRAE 4 AR TR &, ] ArcGIS #k
v RO L v i | AR R B, TR Y

3 4

31 TAHMBEER

AU 50 m CAT AL A AR AT I 4G 1 3 922 5k
i PIX4D A P42 b B 5 A il — 2 5k s Ak bR A5 B
F8 v G B T R A A0 % B B AR (IR 6), e T



TR BEE AT ST IO LTI B A A AR SR M A A I T R 55 B ST 187

110°51'54" 110°52'00" 110°52'06" E

N
19°31728" | b }\
N D2 D3

. . .

wigtege | D1
_REkI
L #210m
FELkr

19°31'24"

19°3120" |}

Pl 5 AEHDLIA Al i A st

Fig. 5 Simulatively location of investigation station
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a. Enclosing-square method; b. line transect method
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Fig. 6 Image map photed by UVA
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Table 2 Concentrated distribution feature of seagrass at research area
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Table 3 Calculation results of seagrass coverage rate

X4 XHS [XEe X7 X8 XH9 [XE10 XBel2 X3 X4 XEs o B

X He X1 X2 X3
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BRI/ % 277 715 816 585 149 1171 2056

1521 1273 394 283 1950 2982 2251 16 423
1 1 1 0.1661 0.8895 1 1 13.055 6
1521 1273 3.94 17.03 21.92 29.82 22.51 12.58
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Table 4 Seagrass coverage ratio at simulative investigation stations enclosing-square
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B 1] R 17 B 50 m T A/m? - 291 1361 189 088 - - - - - 19.29
5 /% - 11.64 5444 756 3.52 - - - - - 7.01

ST Y 11.03

TE: " FR AR R IR



190 WPE2ER 4546
T a FERIREHE 307 b [EETVERS
20 I TsoZE KA K [ I TsoZE KA
25
. 15+ = 20|
i B 5]
s 10 &
10|
St 5
g Iy 0 e -
W & @
ARSI g RUSROUITOUIS g
_$’%° %@9 R ,5‘5{)’ K g\’& Ry Ry R B K
I SF VP 5P R
LR KK h
%;é&
I N v R N 1 S R N 5
Fig. 9 Seagrass coverage ratio under different conditions at research area
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Table 5 Property sheet of simulated cross-section cable survey
Wi D1 i D2 ¥ D3
FELL Vg R T /N
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Study on inverting seagrass coverage ratio at Dongjiao Coconut Forest
based on UAYV aerial survey technology

Cai Shaomeng', Chen Chunhua®?, Liu Jianbo*®, Song Changwei’

(1. College of Ecology and Environment, Hainan Tropical Ocean University, Sanya 572022, China; 2. Hainan Academy of Ocean and Fish-
eries Sciences, Haikou 571126, China; 3. Faculty of Information Science and Engineering, Ocean University of China, Qingdao 266100,
China)

Abstract: Seagrass coverage ratio is an important indicator reflecting the ecological status of seagrass beds. In this
paper, through the design of aerial photography scheme and flight condition test, the high-resolution seagrass im-
age map of the Dongjiao Coconut Forest sea area was obtained by using UAV aerial photography. Combined with
the image classification tools of ArcGIS software and 3D tools, a new method for calculating the coverage ratio of
seagrass were obtained and the coverage of seagrass was calculated. The station location of simulating survey meth-
od of the traditional seagrass coverage ratio was compared and discussed. Seagrasses in the coastal sea bed of the
Dongjiao Coconut Forest are distributed on the coral reefs within 300 m from the shore with patches and intervals.
Using the new method, the concentrated distribution area of seagrass at sea bed of the Dongjiao Coconut Forest is

about 23 221 m’, and average concentration distribution ratio is 17.79%. The distribution area of seagrass in this
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study area is about 16 423 m?, and the coverage ratio of seagrass is 12.58%. The coverage ratio of seagrass is high-
er, and the ecological condition of seagrass bed is good. Sargassum is densely distributed in the southeast area of
the study area, with a distribution area of 755.6 m*> and a coverage of 0.5%, and grows as a single cylinder floating.
By simulating the investigation station location of the sample frame method and sample line method of traditional
seagrass coverage survey, seagrass coverage ratio changes with different stations, sample frame, and sample line
positions changing randomly, which is the reason for the representativeness and comparability of the traditional sur-
vey results. The research results of this project have the promotion and application value in the investigation of
seagrass ecological monitoring area.

Key words: UAV aerial photography; Dongjiao Coconut Forest; seagrass coverage ratio; maximum likelihood method; in-

teractive self-organization
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