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Abstract: Surveying urban tributary vegetation is based mainly on field sampling at present. The
tributary vegetation survey integrating UAV NIR (Unmanned Aerial Vehicle Near Infrared Radiance)
imagery and in-situ point photo has received only limited attentions from the field ecologist. The
reason for this could be the largely undemonstrated applicability of UAV NIR imagery by the field
ecologist as a monitoring tool for urban tributary vegetation. The principal advantage of UAV NIR
imagery as a remote sensor is to provide, in a cost-effective manner, information required for a very
narrow swath target such as urban tributary (10m width or so), utilizing very low altitude flight, real-
time geo-referencing and stereo imaging. An exhaustive and realistic comparison of the two techniques
was conducted, based on operational customer requirement of urban tributary vegetation survey:
synoptic information, ground detail and quantitative data collection. UAV NIR imagery made it
possible to identify area-wide patterns of the major plant communities subject to many different
influences (e.g. artificial land use pattern), which cannot be acquired by traditional field sampling.
Although field survey has already gained worldwide recognition by plant ecologists as a typical
method of urban tributary vegetation monitoring, this approach did not provide a level of information
that is either scientifically reliable or economically feasible in terms of urban tributary vegetation (e.g.
remedial field works). It is anticipated that this research output could be used as a valuable reference
for area-wide information obtained by UAV NIR imagery in urban tributary vegetation survey.

Keywords : Urban tributary; Vegetation survey, UAV remote sensing, Ground point photo
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II. Study area, materials and methods

1. Study area

2 AFAYS s AYEE B HiE
of #1213t 3 drjoltk(Figure 1). FAHAIE i+
FAA ] QYA O AR T Al 9] A He
A 7] wzoll UAV B|3o] thgh Ajefo] §lct,
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Figure 1. The Google Earth imagery of study area (taken at 03.12.2016).
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2. Materials and methods
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Table 1. Specification of UAV & Camera

UAV UAV Camera Digital camera
. Zenmuse X3 Blue, Green,
DJI Inspire 1 Red, NIR (800-900nm) Samsung Galaxy Camera 2
Weight 2935¢g Resolution 4000x3000 Weight 285g
Flight Altitude Max: 4500m Pixel size 1.56x1.56um Resolution 1280%720
Flight Time Max: 18min FOV 97 degree Optical zoom 21x
. Vertical: 0.5m
Hovering accuracy Horizontal: 2.5m 100-3200 ISO 100-3200
Speed Max: 22m/s Focal Length 3.6lmm Focal Length 4.1lmm
Maximum wind resistance 10m/s F-Stop F2.8 F-Stop F/2.8
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3. Data processing

UAVY] go]¥] A2l Agisoft AF2] Photoscan
S AHEst] A 2lskeitt, Photoscans 529
ARIE o] 88t 32+ point cloud Hlo|E & T|A}F
AE HFA5H= SEM(Structure from Motion)7]
W& o] &stqlet, o] 712 ARxloll AE 1=
HE 24AY, 7heSR, 47 Y AEE
58 27] ghez o]gsto], 7huete] 9|A| e} A
A& SRR Y45 YEstA] gote A
wA0] 7hedt AN S gHE 4=
(Lee et al, 2015), E#lold &S 143
S FFE7PHONA T AAR =
ﬂié}@l o715, &, I, ofulky
oof| A HEof| theh T
e ddE AR SE A Abg A

(Carex sp.), Z-%(Phalaris arudinacea), A4

2 0]
2]

ox MK
mrﬁLm
[T

[¢)

2

ES
=

1> o

milmm

(Humulus scandens(Lour,) Merr), S4HS(Salix
pseudo—lasiogyne), A E(Salix gracilistyla), 3F
U (Juniperus chinensis) 5 62539 A& Al
Aoto] MEHYS 435} th(Korean Ministry of
Environment 2017)(Figure 2). SfM(Structure
from Motion)7|®H-& o|-§ske] AZE YA LS
7IREo 2 ME dlolHE RAstA A A
Egloj¢l ERDAS IMAGINEY, 18 AH-3F3itt,
AR 8] Eglolyd MES EAs] flote] 9 &

I“N

ZHregion growing) 7| 4319 E o, o= =
L B FHAEES AT Q= UAV GAo A GAL
ot gA 78 7 ATS 3sksle] AlE o) oo
I AR)3}A] o= P AL FREl] A o|al A

=
=)
N
ok
N
o
_?L
=5
AN
ot
(i
)
]
N
N
=
[ell
o
RS
52
N



480 EFIFEIL M7 M5

[0l

Metres
g 10 5 0

Figure 2. VIS and NIR Imagery of study area, A: VIS B: NIR.

a: Carex sp., b: Phalaris arundinacea, c: Humulus scandens (Lour.) Merr, d: Salix pseudo-lasiogyne, e: Salix gracilistyla, f: Juniperus

chinensis

*Representative location (*) for individual vegetation species is indicated as a, b, ¢ etc in VIS imagery while identical points are presented
asa’,b’, ¢’ etc. in NIR imagery.

s i
v

Py e ‘. »
Figure 3. Examples of sampling using Region Growing technique.
a: UAV VIS imagery sample vegetation, b: UAV NIR imagery with training sample using Region Growing technique
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Figure 4. Field survey point photos for sampled spots.

a: Carex sp., b: Phalaris arundinacea, c: Humulus scandens (Lour.) Merr,
d: Salix pseudo-lasiogyne, e: Salix gracilistyla, f: Juniperus chinensis
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Figure 5. UAV point photo for sampled spots.

a,a": Carex sp., b, b": Phalaris arundinacea, c, c': Humulus scandens (Lour.) Merr, d, d": Salix pseudo-lasiogyne,

e, ¢ Salix gracilistyla, £, f: Juniperus chinensis
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Table 2. Spectral reflectances of individual species from sampled spots

Category Green (%) Red (%) NIR (%)

Carex sp. 42.6 30.3 61.2

Phalaris arundinacea 30.2 187 50.3

Humulus scandens (Lour.) Merr 31.1 194 523

Salix pseudo-lasiogyne 33.7 213 523

Salix gracilistyla 36.0 23.7 54.0

Juniperus chinensis 273 16.5 45.6
ol fl3l ¥, T4 & HUR AlHoIA A= 7F e P(shurb) o] A9 7 EXo| & S
& 50T 5 QAT 2] GeEsel g 4 e ASh AR ol ekt 4 Alrk(Figure 41),
W BRI SRAol A ST Al B S ATAele] 49 FuETe A4 944
Aol wdE 5 ok, AMER 7120 BET S Tgsto] A4 Ml Alej mobg Sae 4 9lo.
PR o] UE BEUATL 48E S gk, w914 A olng sjefslart, ST AR
ARA L AR 0] W g 2o G4 oM HEE AFsE|of a7k &2 A - Al
& 53 stef 73] (canopy) B7toll A<l & Ak toz sho] Hij A 9 1914 A
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& 3 =S THAAL ARG A 2”& 2 AP GAEEE ASsh] dieel A4
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om(Figure 5d—e), 7H:=3] NIR &35 (55 Figure 5f). ¥4t o2t UAV NIR 9/ 224 ¢4
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Reflectance(%)

—s— Carex sp.
—=— Phalaris arundinacea
—a— Humulus scandens(Lour.)Memr

—v— Salix pseudo-lasiogyne
—e— Salix gracilistyla
—— Juniperus chinensis
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Figure 6. Spectral characteristics of individual species from sampled sptots.
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29 Al o) tist BAlAQl AR A7 oJul7} Qlout, i 2O R Qlsto] FAFARXI A
© 7 wolst 4= 9l ook (Figure 51). e 2= At Ao A Y AF(ZHERE L
Gt EG FEE A4 8 91X 4R} Jeket ), 2
. . TR o] AMHEZ "l LA E =0] 715X} &
IV.DISCUSSIOH L_'ﬂl“—loL.ixil\:l’lH\_EEI FSO IL\_
Axibs 2A RS Aol ofelE --(Figure
AIARIT UAV G B LA 33000 S 1) g2 2o] of2fg) A 91210 that Hn2

SAAES 53l ARE EA5H7] wiol, YATA 5] =3} 2 919t}
N ARGl SQts7|9} SR A AL ARE-E UAV GARS. AE T} 722 u]3)al7 o] ZofEo] 9l
€ Z2APIEE o183kl B4, L, Alx, ui 2AdH, a0 7F S3} 7o) 9 Zau|o] Ao Al 1]E)
oA, AL AR, ASl digt UAV 9443 & TEE Ao 3o| 23 4 9t UAVAALL H2
HEAL ol FEE= AR AlolE Blwg 7} k3 o] o8& A9 Ao & em w9 GSDE A
th(Table 3), A2 Q1 A 25HH O] Az Aol A d AT PA HES S8 EAAsH) gk A
AR Y] & sk, BlsRt A ek A HhA 0] sLHEA o] g3t AR H 0| 7psaich B4
(physiognomy)o] ¥&o]ste] Uthte= ot Aok A& A8} L 7o) 10m 0|5t EAAG | sl
(stand) FoA T A& tiimahs AAS 2ARE AL 2 Bxjo1ga AF, 4, 5 AME 5
FRoR AU BN TE TS B 32 37e9la 2L el ngteic, S
(photo grid analysis)?} EHME Z& A& of tigt FgANS AT} T4, 24 AE 54
(Transect Photo Sampling) 4] &8l E44s} off Fgsto] A FHY SHHA =T EA0]E
A AEA A ZATE SRS AAS A of thak shxoh BRI Aol Uk HAkE 914
o Exo] & et AE AWM BYEY) o Birol2 Bl el Febeol hg AldAel

Table 3. Comparison of in-situ point photo vs UAV VIS/NIR imagery
Division In-situ point photo Unmanned Aerial Vehicle

a. Shape Horizontal view (cannot acquire area-wide information) | Vertical view (area-wide information can be acquired)

b. Size /height

Hard to compare the relative size of vegetation community
due to the horizontal view

Possible to calculate size and height quantitatively

c. Tone (spectral
reflectance)

Impossible to calculate spectral reflectance quantitatively at
various wavelengths

Possible to calculate spectral reflectance quantitatively
at various wavelengths

d. Pattern

Difficult to identify area-wide distribution pattern

Possible to identify area-wide distribution pattern

e. Correlation

Limited detections of correlation between environmental
factors and vegetation distributions due to horizontal view

Possible to observe correlations between environmental
factors (land cover, water body) and vegetation distribution
characteristics

f. Location / . . Possible to obtain real time coordinate and terrain
Restricted to access survey points due to water and plant | . . .
Topography information even in non-accessible areas
g. Community | Possible to identify vegetation community through subjective | Possible to monitor vegetation community by radiometric
classification | visual analysis digital values

a-¢: based on remote sensing visual analysis keys b, f-g: based on river vegetation survey guideline
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V. Conclusion
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