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Estimations of the soil surface water contents and distributions play a key role in the ecological, environmental,1 ReSUItS

and topographical investigations for intertidal mudflats. However, existing techniques have limitations. Long-range | . . . . . A

terrestrial laser scanners (TLSs) can record the co-located intensity value which refers to a measure of the PonnomlaI Parameters Esﬂmanonfor TLS Intensity Correction

backscattered laser from each scanned point. Most long-range TLSs emit near-infrared lasers that can be strongly A B ﬂ'} * = : == P— I_--m-l

absorbed by water. Thus, the intensity values can be used as proxies for water contents. In this study, the intensity [ et 5 oo @ T T ] Mﬂ:%“, ’“r"e‘:ﬁnm.&zgé ”Mng;,.: d

data of long-range TLSs are corrected for the incidence angle and distance effects to quantitatively estimate the soil 5 2 D0 @0 aw aw wo o W an s o e 0 W6 0 @5 48 o

surface water contents of intertidal mudflats. A case study for a mudflat in Chongming Island, Shanghai, China, is b= b v vy IRIETIR] X .5152 [ R ‘ ' -

conducted. Results indicate that compared with traditional techniques, the corrected intensity data of long-range TLSs =1 P i g8 d Gl B b ff! I z ”M il

are extremely effective data sources for a quick, accurate, and detailed estimation of water contents for large-area § " E B [ N T ——

mudflats. The estimation root mean square error is approximately 3%. Furthermore, the 3D distributions of the water -8 B o ey © el — ——

contents can be accurately mapped by combining the point cloud of the mudflats to potentially analyze the intrinsic 50 T T ﬁo R R JJMWW P 4[: -..,,q,.-.wfi»;._,.-- baeisea 806, ¢ ¢
L association among water contents and topography, vegetation coverage, and habitation of creatures in mudflats. y Incidence angle (degree) Incidence angle (degree) e B T T . 'm w J
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(A) Point cloud of the study mudflat colored by
original intensity(left figure); Point cloud colored
by elevation(right figure); Histogram of the
original intensity data and the
elevation(following figure).

(B) Point cloud of the study mudflat colored by
corrected intensity data(left figure); Point cloud
colored by water content(right figure); Histogram
of the corrected intensity data and the water
contents(following figure).

(B) Mudflat point cloud collection by Riegl VZ-4000. (C) Trimble R8 GPS RTK base station. The base station was
\ positioned nearby Riegl VZ-4000. (D) Samples collection. The positions of the samples were measured by the RTK. y

Methods
ﬁntensity Correction \
1=1(p) £,(0) fi(d
J;(p) f(o)sf,( ) W PPN ACATACAD I CTAD IRV D
~ a 2 CULOA@ Y @)Y (Bd) | -
=\/(x'x°)z oy ez)’ Equatjon(4) was used Yo Corr,eCt the incidence angle (C) Wz;mtmer content m12%—25%(|ov;; 25%- 40%(m|ddle) (D) Local low-lying areas wﬁh hig_I: water contents.
and distance effect af intensity data. The above 40%-65%(high) estimated by corrected intensity data, Left: RGB images taken on site; right: Estimated
. . 1, =/(p)x £,(0.)% £(d,) (3) méthads were used in Tan et al. and water contents segmented into 10 sections. water contents.
Estimation of Polynomial Parameters - - N .
Conclusions Error Calculation
1. Incidence angle and distance significantly E ol F W
affect the intensity data of long-range TLSs. %,O = w =
2. The relationship between water contents §35 '
and corrected intensity data can be modelled 2w "
by an exponential model where the 8
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3. Regions with high level water contents lie (E) Relationship between the measured water
at the edges between mudflat and sea water, contents by gravimetric method and calculated water
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