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A case study of topographic survey in the wide-area of mangrove forest at Urauchi

River in Iriomote Island using UAV with LiDAR

Katsumi KASAI", Kazuhisa GOTOY, Hideaki YANAGISAWA?

Abstract: Mangrove forests only inhabit an elevation range above mean tide in the intertidal zone, which reflects
the constraints imposed by tide and topography on mangrove forest habitats. For this study, topographic data
of mangrove forest at Urauchi River on Iriomote Island were acquired using an RTK GNSS-controlled UAV
with LiDAR equipment. Then DEM and DCHM were created from the obtained point cloud data. Although the
acquired data must be validated further, our dataset is useful to clarify the overall relations among topography,
mangrove distribution, and tree heights over a wide area. Furthermore, combined datasets obtained using Airborne
LiDAR Scanning (ALS) and Mobile LiDAR Scanning (MLS) are expected to be useful to create a comprehensive
dataset of the 3D point cloud of mangrove forests that is applicable to additional detailed analyses such as the

distributions of individual tree species.
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Fig.1 (a) Survey area. (b) Aerial view of the area (data from GSI
Tiles). Red frame denotes the survey area. (c) Specifications of UAV
and LiDAR System.
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Fig.2 (a) Original point clouds obtained from LiDAR survey (EDL
display, colored by height). (b) Processed point clouds determined
to be the ground surface by CSF filtering (EDL display, colored
by height). Although some area displayed black because of lack of
ground points, the laser beam generally reaches the ground surface
well.
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Fig.3 (a) Ortho image synthesized from aerial photographs. Point clouds obtained by LiDAR survey: (b) Digital Elevation Model (DEM), (c)
Digital Surface Model (DSM), and (d) Digital Canopy Height Model (DCHM). The line b-b’ in the DEM is corresponds to the line of Fujimoto

and Ohnuki (1995) in Fig.4.

AR IESEL I ETHARN IS ik
THTETH D, 512, LML SENBE D720,
LiDAR360 (GreenValley International ) % f#iH L
FHEOIE ST — % % Inverse Distance Weighted (IDW)
HAZXoTHIBIL, 50 cm A v ¥ 2 3l 5 £ 7 )V (DEM)
AERL L7z IDW #:&id, il ifir Eh L
LCMEPS TR TA TR0 LT, A5
ERBNREL D T/ EELILIRETL720, AR
B L COWARWEEETFT = 95 7)) v FNO s i % i
L,50 cm A v Y2 fEFRBEETIV (DSM) ZIER L7,
ZLT, #5172 DSM 75 DEM % #8535 F it
WEETIV (DCHM) DR A To72. 512, M4
A CRIBISH CE 2 B G A AR L TR T 2

T, ERCTH R, FEEES S DNIEAEICRBLS L Ly
Mg (g, 2009) OIEKHITo720 2B OIS
1% Metashape Professional (Agisoft #.) # v, % E
TV AR O MR IE A AR 2011 128155
STATHI A AR R EE X VIR A L 72

3. R

UAV OFRATIZ 2 B TERHY 45 04T, #he
NOFHNT— % 2 lAE LS ETH 30 ha DFFHO
ST — ¥ iU L7 LIDAR IS XS bt
T—=rk, ZFIZ,5 CSFEICLYH E A Lzb 0
2217, 2 () TIE, HEAFELATVLRN

11



Katsumi KASAI Kazuhisa GOTO, Hideaki YANAGISAWA

EHWF SN AT S RIEE LT R e ()
WCERENDD, FABEBEORTPHLLOD, KED
TIEHEMICETL—F A FHEL, M EEA% N
BTETWD, ThE, BAROIERLH O AT T
FCTHALEOL - —REHPEEL, SESELATY
HIEERLT WD, UGS LR BEEL T %1
VR L 72V v, s €7V (DEM), %
fliZEE7 )V (DSM), KUOEEEE &€ (DCHM)
X 312”7,

4, HE

4.1. LiDAR AIE D

LiDAR Ml %47 5722 & T, HEHMOHET2FHLL
2N, 1tk SIM TIIMERTAI LD L 72,
DEM OVER A B ATH S S TR, SHUITINZ,
KE&EZRGLRBOEE (DSM) F—2Eonz2 ki
LY, GERIGREE7ZS7-BARRLEEY ZDLDODE S %
#94 DCHM OfERD, 50 cm Ay ¥ a &) Efi g E T
T EDTER. TR L - BT 7V O NG EEMGE
W3S HBLETHHLOO, DEM IZB U TIEAHI &P IC
& F N5 Fujimoto and Ohnuki (1995) Wi b-b” &
gLz, — SN T TETh RV o0,
ISR ERMEII R, HEFHR T EOECEE
BLTCHHIZEOM 2 BSHHTETWAZENPHERRTE
72 (K 4).

4.2. 7> O—-JDEE
3(b) ®DEM &[X3(d) »DCHM ZRH~2E,

Mangrove Science Vol.14

<27 a—=7HRANIEHIN 2 ) — 2 DB L TEBY,
ZORBOEFIIHX IR D0, LD BEE I
BEEOBWVEARPETSTVEZ D bh b, HMT
DHERPLETHLHLDO0, BIEOECIIHER LT B
ROENE LTV E Z 5N 5, KIS, <
VA= R A F e S VA ) B VAR ] i K 2 Y = N Y R N
AT IR S A B A TEE O 2017 ~ 2021
OS5 PO T =72 E, KT~y
ya—7p M BT AL, 016 m CESEIALm)
~ 098 m (W ENT) FHEod#ifls %, DEM 2
SIERL72 0.5 m BIFECOSEME, I mifriEH 5
LA EORPAZ X 5 1R, K5 () #RLE, P
YRS~ v 70— T O A BT RS EIIE 3L
DhoTWARWI ENbhb, Zhiud, EEstbeLlTid
HEETTRE (£7213A8HE) Z#THLLOD, ZOfh
D4 EBR RIS 10Xy, I~ ru—72%uE
H(F2035%E) LTIl E 505, HEHW
1, P ETHh AL O0HIE~Yy ra—T L
TWaWnry 7, INCHE L7255 IIcE&f L Twnb 2k
5, FEHEREW A BTG THIE S E LTk,
HRRL UKD EE L Z TR~ 7 U—T P EE LT
ETERVWIRNELE 25N L, 40, KFHHOEET—
RS NHILRIC~ 7T — 7 )5k EAT B 2 # P  oR
FTIEN TR, GHO~y7u—THROPRKTFHF
TGS I EH &L LM s NS, —F, W
SRR X ) LA OIS IR R WV E R TIE, £ <D
Wit CT %~ (Pandanus odoratissimius) 2D~ 10—
T VI ORE DB AR D HER TE 72,

Kandelia candel b
Avicennia marina
Lumnitzera racemosa

m-0 100

200 300 400 m

4 Fujimoto and Ohnuki (1995) ®Rfifi b-b’ (1) & DEM OWIHET) % i L7287 —Bi& DEM O CHERTE R o0,
IO AR SN TWAZ LR TES. bbb WIEAMD A B EOAr —)V %777, Fujimoto and Ohnuki (1995) & ¥ &1

AR CHRL.

Fig.4 Profile of DEM (lower) compared with Profile b-b’ of Fujimoto and Ohnuki (1995) (upper). Although some of the data are outside of DEM,
it can be confirmed that there is almost no significant differences between them. Reprinted from Fujimoto and Ohnuki (1995) with permission.
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Fig. 5 (a) A contour map with 0.5 m elevation interval. (b) Range of
mean tide level (blue line) and spring high tide level (red line).
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Fig.6 Profile view of point cloud at Urauchi River. (a) ALS, (b) ALS
and MLS.
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