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Using Sunshine Duration to Estimate
Photosynthetic Photon Flux Density at Taegu, Korea
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Department of Biology, Taegu University

ABSTRACT

The daily photosynthetic photon flux density incident on a horizontal surface was estimated
with sunshine duration through daily global radiation at Taegu in Korea. The constant and coef-
fiqient of x&ngstrom equation for global radiation were calculated as 0.1763 and 0.5012, respect-
i\fely. The conversion factor from daily global radiation to daily photosynthetic photon flux den-
sity was determined as 2.2359,
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ation (I,) and that of actual sunshine duration
(Ty) to potential sunshine duration (Ty). I /I,

= 0.1763 + 0.5012 x T/T, (r*=0.8908,
n—364)

PPFD, = 1 /1,-2.2359 - C - sin{a) ceoveereevrmereommniinniii e A (8)
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Fig. 3. The relationship between global radiation (I) and daily photosynthetic
photon flux density (PPFDy). PPFDy = 2.2359 x 1 (r2=0,9948, n=156)

A7) @AAS 2.2350% obsle] B Yol e FYARE ol Gote] AFW Aolme 57
B3 ool R 2 e upie] Azl tated o AsE 8T Yo

o

Fol 7|4 BAOIN Ao £ 19 B AIE e B BAASAE)
A

] = %‘\_. 5] =] '7;:
o ARAGE AL, 20l ARUEE Y BAAEUES B B
Aol A5g ARtk A=A B SRS L] A 4F AR Aol uheh 4

uation2 1 /1, = 0.1763 4+ 0.5012 x T /T, 35

5t A3} Angstrom eq Qon, FmmA}
FE B BANELER Agste AlS5E 223592 AR )

—

o g g

71747, 1989, 71348

Anderson, M.C. 1971. Radiation and crop structure. In Z. Sestak, J. Catsky and P.G.
Jarvis (eds.), Plant Photosynthetic Production: Manual and Methods. Dr W. Junk N.
V. Publishers, The Hague. pp.412-466.

De Wit, C.T., J. Goudriaan, H.H. Van Laar, F.W.T. Penning de Vries, R. Rabbingge and
H. van Keulen, 1978. Simulation of Assimilation, Respiration and Transpiration of
Crops. PUDOC, Wageningen, The Netherlands.

Detling, J.K., W.J. Parton and H.W. Hunt. 1979. A simulated model of Bouteloua gracilis
biomass dynamics on the North American shortgrass prairie, Oecologia 38:167-191.
Goudriaan, J., H.H, van Laar, H. van Keulen and W, Louwerse. 1984. Simulation of the
effect of increased atmospheric CO, on asssimilation and transpiration of a closed crop
canopy. Wissenschaftliche Zeitschrift der Humbolt Universitat zu Berlin. Mathe-



70 Korean J. Ecol. Vol. 19 No. 1

matisch-Naturwissenschaftliche Reihe XXXII. pp.352-356.

Jones, H.J. 1992. Plant and Microclimate. Cambridge University Press, Cambridge. 428p.

McMurtrie, R.E., D.A. Rook and F.M. Kelliher. 1990a. Modelling the yield of Pinus
radiata on a site limited by water and nitrogen. Forest Ecology and Management
30:381-413.

McMurtrie, R.E., ML, Benson, S.W. Running, T. Talsma, W.J.B. Crane and B.J. Myers.
1990b., Water /nutrient interactions affecting productivity of stands of Pinus radiata.
Forest Ecology and Management 30:415-423.

Mohren, G.M.J., C.P, Van Gerwen and C.J.T. Spitters. 1984. Simulation of primary pro-
duction in even-aged stands of Douglas-fir, Forest Ecology and Manegement 9:27-49.

Pearcy, R.W, 1989. Radiation and light measurements, In R.W. Pearcy, J. Ehleringer, H.
A, Mooney and P.W. Rundel (eds.), Plant Physiological Ecology. Chapman and Hall
Ltd., London. pp.97-116.

Robinson, N, 1966. Solar Radiation. Elsevier, New York. 339p.

Running, S.W. and J.C. Coughlan, 1988. A general model of forest ecosystem processes for
regional applications, I. Hydrologic balance, canopy gas exchange and primary pro-
duction processes. Ecological Modelling 42:125-154.

Thompson, N., J.A. Barrie and M. Ayles. 1982. The Meteorological Office Rainfall and
Evaporation Calculation System: MORECS (July 1981). Hydrological Memorandum
45, Meteorological Office. Bracknell: Meteorological Office, Great Britain.

Wang, Y.P. 1988. Crown Structure, Radiation Absorption, Photosynthesis and Transpi-
ration. Dissertation. University of Edinburgh. Edinburgh,

(1995 12¢ 159 )



