31 4 Vol 31 No. 4
2009 12 Journal of Earth Sciences and Environment Dec. 2009

( s 200062)
: , SET RSET . . PEEP
PEEP-3T .ALTUS ADV » 35
P731.23 : A : 1672-6561(2009) 04-0437-05

Tidal Flat Erosion-deposition Observation Methods and
Research of Real-time Observation System

ZHAO Min
(School of Resources and Environment Sciences East China Normal University, Shanghai 200062, China)

Abstract: The methods to monitor the erosion-deposition of tidal flat are analyzed, and they can be classified into
two groups, one is those on bed level change on a particular site and/ or a profile, and the other is those on an
area change. For the former, it includes marked poles, sedimentation erosion table (SET) and rod SET (RSET),
sedimentation plates, artificial tracer sand photo-electronic erosion pins (PEEP) and PEEP-3T, autonomous bed
elevation monitor (ALTUS) and acoustic doppler velocimeter ( ADV ); For the latter 3S technology in
combination with relief maps or charts is commonly used. Based on the principle and practice of existing ocean and
coastal real time observation system, this paper provides a design plan for reaktime tidal falts erosion-deposition
observation system. The data collection subsystem is designed to wllect the information of tidal flat bed level
change, landscape image, reflectance spectroscopy as well as meteorological and hydrodynamic data. The data are
transmitted into the laboratory by internet. The system can realize the synchronous acquisition of information
related to geomorphic change and its driving factors in a real-time w ay.

Key words; tidal flat; erosion and deposition; reaktimes; observation system

(3]

[

: 2008-12-28
(2006BACO1A 14) )
(1982-), , , s . E-mail: zhaomin0616 @163. com



438 31
[4] , R , ;
, 9 ( S5mm.1.52m )
Bl 5 em . 9
(
, ),
el , 8 )
, 8 s
8
, . Donald "
1 SET RSET (Rod Surface Ele-
1.1 vation Table), .
, (rod bench marks) 1m)
) , ( YO 1b. o), 15 mm
I m o, ,
Mo, . RSET +1.3 mm,
, +4 3mm'"”,
( ) My, Mo
M. , a SET b HITSET ¢ &HITSET
| | P
T ) g
~ ’ ’ 0.35m|
’ ’ ;4m i17m
[§
° [10]
N 1 m 1 SET RSET
. . Fig.1 SET and RSET Methods
, 1.3
Mo .
My, Mo ) , (
M . ) (
, 30 cm ) s
1.2 SET RSET : L
Boumans SET (Sedimentation-Ero- 1.4
sion Table, — )
) +1 5 mm. e
(benchmark pipe) . (horizontal arm ) .
(measuring rod)3 C la).
,  SET
( 76 ~101 mm. I mm ) ,
; 120 em H

30 ~70 cm )



439

4
2.2 ALTUS ADV
, Jestin 1" ALTUS
. ALTUS .
2 02~2m (
2.1 PEEP PEEP-3T ) .
) 2 MHZ
Lawler PEEP
PEEP-3T . Lt . . 2 min
PEEP (Photo-Electronic Erosion Pins, s , 1h
) 10 . ALTUS
, , . ADV (Acoustic Doppler Velocime-
s s ter, ) 10 MHz
15 ~30 min , +1 mm, Q1 mm",
3 3S
,  PEEP . .SET RSET
PEEP-3T (3—Mark 3; T—Thermal) .PEEP PEEP-3T ALTUS
, PEEP-3T ADV s
(T hermal Consonance Timing) ) ,
. , GIS ,
2 « 2 (119
s 68 mm
, [ 20
(TD, —30 < yr<03 0O .
MHRARETE EHRARATE [21]°
g y ]
;B§ Som | | ) =
= / \ 'I’ . . .
W S s B W@%ﬁ;ﬁi% R RTK (Real Time Kinematic) GPS
[ 14 . RTK
2 PEEP-3T ( 1 ecm). RTK
[23]

Fig.2 PEEP-3T Automatic Erosion and
Deposition Monitoring Se
eposition Monitoring Sensor . RTK



440 31

4
= ]
i 0854 b2 3
K I ' 3 i 13
’ KL P LA R X
, HEAX J
b
4

Fig. 4 Subsystem of Data Collection for Tidal Flat

Erosion and Deposition Monitoring

b

» GPS
s
’ Al ” '
[24] ’
(2526
, s
3.
N . N ,
R M| | BB L& 15 B
T T ﬂ Internet ( 1h)
Ko |BE| | [Eaftm e snzhm |
IR B TR E ,
3
Fig.3 Logic Diagram of the Real time Observation System
for Tidal Flat Erosion and Deposition Monitoring . . Internet
, WebGIS
s s
s
, Internet
, GIS ) 3
WebGIS , N
. s
( 4)0 ’ :
, D) SET RSET
, . + PEEP PEEP-3T . ALTUS

VGPS ADV » 35



441

[ 1]

[2]

[ 3]

[ 4]

[ 5]

[ 6]

[7]

[ 8]

[9]

[10

(1

[12

@ . ,

, . ) (.
. 2003, 21(4); 539-546.

L1 » 2001, 10(4); 20-25.
Kuipers B R Wilde P A, Creutzberg F. Energy Flow in a
Tidal Flat Ecosystem[ J] . Marine Ecology Progress Series,
1981, 5: 215-221.
- [J]-

» 2003, 25(5): 83-91.

. . [J]. .
1995, 50(2): 117-127.

’ s

GEOSS[ J] .
, 2005, 20(12): 1327-1333.
Bally G, Mesnage V, Deloffre J, et al. Chemical Characteriza-
tion of Porewaters in an Intertidal Mudflat of the Seine E stu-
ary: Relationship to Erosiondeposition Cycles[ J] . M arine
Pollution Bulletin, 2004, 49 (3): 163-173.
Quaresma V S, Bastos A C; Amos C L. Sedimentary Processes
over an Intertidal Flat: a Field Investigation at Hythe Flats
Southampton Water ( UK)[]J] . Marine Geology, 2007, 241. 117~
136.
Boumans R M J, Day J W. High Precision Measurements of
Sediment Elevation in Shallow Coastal Areas Using a Sedi-
mentatiomrerosion T abld J] . Estuaries, 1993, 16. 375-380.
Donald R C, James C L Philippe H. High-precision M easure-
ments of Wetland Sediment Elevation: I. Recent Improve-
ments to the Sedim entation-erosion Tabld J] . Journal of Sed-
imentary Research, 2002, 72(5).730-733.
Allen J R L, Duffy M J. Medium-term Sedim entation on High
Intertidal Mudflats and Salt Marshes in the Severn Estuary,
SW Britain: the Role of Wind and Tide[ J] . Marine Geologys
1998, 1501/ 4): 1-27.
, , . [J-
, 2000, 19(2). 80-89.

[ 13]

[14]

[ 15

[ 16]

[ 17

[18

[ 19]

[ 20]

[21]

[ 22]

[ 25

[ 26]

Lawler D M. A New Technique for the Automatic M onito-
ring of Erosion and Deposition Rates[ J] . Water Resources
Research, 1991, 27: 2125-2128.

Lawler D M. Advances in the Continuous Monitoring of Erosion
and Deposition Dynamics: Developments and A pplications of the
New PEEP-3T System[ J].
Methods and Techniques, 2007 93(1/2): 17-39.

Jestin H, Bassoullet P, Hir P, et al. Development of ALTUS,

Challenges in Geomorphological

a High Frequency Acoustic Subm ersible Recording Altimeter
to Accurately Monitor Bed Elevation and Quantify Deposition
or Erwsion of Sedimenty] (] //0 ceans 98 IEEC/ OFS Conference.
OCEANS98 Conference Proeedings. Nice: Oceans 98 IEEC/
OES Conference 1998 189-194.
Andersen T J, Fredsoe J, Pejrup M. In Situ Estimation of E-
rosion and Deposition Thresholds by Acoustic Doppler Velo-
cimeter CADV) [ ]J] . Estuarine Coastal and Shelf Science,
2007, 75(3): 327-336.
Yang S L, Li H, Ysebaert T. Spatial and Temporal Variations
in Sediment Grain Size in Tidal Wetland, Yangtze Delta: on
the Role of Physical and Biotic Controly J| . Estuarine Coast-
al and Shelf Science, 2008, 77(4). 657-671.
Fan H, Huang H J. Spatial-temporal Changes of Tidal Flats in
the Huanghe River Delta Using Landsat TM/ETM + Images
[J] . Joumal of Geographical Sciences, 2004, 14(3): 365-374.
Lunetta RS, Balogh M E. Integration of GPS, Remote Sens-
ing and GIS T echniques for Coastal Resource Management
[J]. Photogrammetric Engineering and Remote Sensing,
1999, 58(11): 1571-1578.
ZhaoB GuoH Q, YanY, et al. A Simple Waterline Appro-
ach for Tidelands Using Multitemporal Satellite Images: a
Case Study in the Yangtze Delta[ J] . Estuarine Coastal and
Shelf Science 2008, 77(1): 134-142.

DEM [J.
Regnauld H, Pirazzoli P A,

, 2007, 22(1): 35-38.
Morvan G, et al. Impacts of
Storms and Evolution of the Coastlinein Western Francd J] .
Marine Geology, 2004, 210(1/4). 325-337.

. ) GPs 7.

: , 2000, 28(1): 37-40.
Ruberg S, Brandt S, Muzzi R et al. A Wireless Real-time
Coastal Network[ ] .
Satelite 2007, 88(28): 1-3.
Roemmich D, Owens W B. The Argo Project: Global Ocean

Observation Earth Observation

Observations for Understanding and Prediction of Climate
Variability[ J] . Oceanography, 2000, 13(2): 45-50.

Vorthman R, Linn J W, Klein F. Managing I00S Regional
Association Development with Today’ s Systems Engineering

Approach[ J] . Oceans, 2006, 9: 1-5.



