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Net Radiation and Soil Heat Fluxes Measured on Coastal
Wetland Covered with Reeds
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In the coastal wetland the mud is consist of fine particles, which means that it is characterized by small gap,
and heat transfer is obstructed since moisture is found between the gaps. The relationship between net radiation
(R,) and soil heat flux(H,) shows a counterclockwise hysteresis cycle, which refer to a time lag behind in the
maximal soil heat fluxes. The albedo is independent of seasonal variation of the vegetation canopy which plays
very important roles to store and control the heat in the atmospheric surface layer.
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Fig. 1. Observation site at Goheung bay
(http://www.congnamul.com).
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Table 1. Specification of CNR 1

iE
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Table. 3. Intensive observation periods

Shortwave sensor

Longwave sensor

Response
time 95% 18 sec 18 sec
0, 0,
Non-stability < 1% change < 1% change
per year per year
Non-li . Max. dev. 25% | Max. dev. 2.5%
on~
MY 0~1000 W) | (0~1000 Win?)
Operating _ N AT
temperature 40C ~80TC 40C ~80C
Spectral range 03 ~28 ¢ 5 ~50 gm
Sensitivity  |10~35 WV/(Wm™)| 5~35 &/ (Wm™)
Expected
accuracy for + 10% + 10%
daily sums

Table 2. Specifications of soil heat flux plate (HFP-01)

Plate thickness

Plate diameter
Measurement Range

Accuracy

Operation temperature

range

-100

5 mm

80 mm

~ 100 Wm™

+ 3% of reading
Thermopile and plate

heater
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01~02 Apr. Migratory
0
2005(Spring)  anticyclone W, SE 22 08 150 85

08~10 Aug. North Pacific
2006(Summer) anticyclone

11~13 Oct.  Migratory
2005(Autumn)  anticyclone

23~24 Febh. Siberian
2006(Winter) anticyclone

W, N 27 08 325 247
SE 34 23 218 163

NW 24 17 69 23
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Fig. 3. Time series of down and upward shortwave
radiation during IOP.
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Fig. 4. Variations of albedo in the daytime.
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Fig. 5. Net radiation and soil heat flux during IOP.
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Fig. 6. Soil heat flux with and without the vegetation
canopy.
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Fig. 7. Diurnal hysteresis pattern between the net radiation and the soil heat flux.
0.5 ZA71=, 9, pp. 2-10.
B'Sering 2) Park, S. U, and 1. H. Yoon, 1987, Diurnal
0.4 © Summer o T
0.3 | aAutumn and seasonal variations of radiative fluxes on
£o2 X Winter inclined surface, J. Korean Meteor. Soc.,
= o mmnmwwﬂ‘*ﬁ 23(3), 40-53.
0 o000 #88880,20322R0RR RERRRRAR 3) Pan, H. L, and L. Mahrt, 1987, Interaction
-0.1 between soil hydrology and boundary-layer

10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
Time (L8T)

Fig. 8. Normalized soil heat flux by net radiation

(Hg/R,).
1—/\].0 =
o] A7 7133 718A71€ W EAd (CATER
2006-210D)9) Adez FHHJFY

ﬁé}—"!

SRl
1 A, 2000, AE, o19A & A7, HdE

gt

238

development, Boundary-Layer Meteorol.,, 38,
185-202.

4) Deardorff, J. W., 1978, Efficient prediction of
ground surface temperature and moisture,
with inclusion of a layer of vegetation, ].
Geophys, Res., 83, 1889-1903.

5) Santanello Jr. J. A., and M. A. Friedl, 2003,
Diurnal covariation in soil heat flux and net
radiation, J. Appl. Meteor., 42, pp. 851-862.

6) Loon, W. K. P., H. M. H. Bastings, and E. ].
Moors, 1998, Calibration of soil heat flux



2o A4

sensors, Agric. For. Meteorol,, 92, 1-8.

7) Woodward, F. I, and J. E. Sheehy, 1983,
Principles and Measurements in Environmen-
tal Biology, Butterworths, London, UK, 263.

8) Kustas, W. P, C. S. T. Daughtry, and P. J.
van Qevelen, 1993, Analytical treatment of
the relationships between soil heat flux/net
radiation ratio and vegetation indices, Remote
Sens. Environ., 46, 319-330.

9) Arya, P. A, 2001, Introduction to micro-
meteorology, Academic press.

10) Meyers, T. P., and S. E. Hollinger, 2004, An
assessment of storage terms in the surface
energy balance of maize and soybean, Agric.
For. Meteorol., 125, 105-115.

11) Vernekar, K. G., S. Sinha, L. K. Sadani, S.
Sivaramakrishnan, S. S. Parasnis, Brij Mohan,
S. Sazena, T. Dharmaraj, M. N. Patil, J. S.
Pillai, B. S. Murthy, S. B. Debaje and A.

QAAEANAY A 2FY FY2

Bagavathsingh, 2003, An overview of the land
surface processes experiment (LASPEX) over
a semi-arid region of India, Boundary-Layer
Meteorol., 106, 561-572.

12) Verhoef, A., 2004, Remote estimation of ther-
mal inertia and soil heat flux for bare soil,
Agric. For. Meteorol.,, 123, 221-236.

13) Camuffo, D. and A. Bernardi, 1982, An ob-
servational study of heat fluxes and their re-
lationship with net radiation, Boundary-Layer
Meteorol., 23, 359-368.

14) Asaeda, T., V. T. Ca, and A. Wake, 1996,
Heat storage of pavement and its effect on
the lower atmosphere, Atmospheric Environ-
ment, 30(3), pp. 413-427.

15) Ogée, ]. E. Lamanud, Y. Brunet, P. Berbigier,
and J. M. Bonnefond, 2001, A long-term
study of soil heat flux under a forest canopy,
Agric. For. Meteorol,, 106, 173-186.

239



