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ABSTRACT

CarboKorea and HydroKorea are the domestic projects aiming to improve our understanding of
carbon and water cycles in a typical Korean forest located in a complex terrain with a watershed
connected to large rivers. The ultimate goal is to provide a nowcasting of these cycles for the whole
Peninsula. The basic strategy to achieve such goal is through the inter- and multi-disciplinary studies
that synthesize the in-situ field observation, modeling and remote sensing technology. The challenge is
the fact that natural ecosystems are nonlinear and heterogeneous with a wide range of spatio-
temporal scales causing the variations of mass and energy exchanges from a leaf to landscape scales.
Our paradigm now shifts from temporal variation at a point to spatial patterns and from spatial
homogeneity to complexity of water and carbon at multiple scales. Yet, a large portion of our
knowledge about land-atmosphere interactions has been established based on tower observations,
indicating that the development of scaling logics holds the key to the success of CarboKorea and
HydroKorea. Here, we review the pioneering work of FIFE (First ISLSCP Field Experiment) on
scaling issues in a temperate grassland and discuss the lessons from it for the application to
Gwangneung forest site,
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Fig. 1. Location of the unit grid, intensive observation grid
and MODIS grid in Gwangneung forest supersite.

Table 1. Spatiotemporal characteristics of in-situ observa-
tion, modeling, and satellite image (G: Good, S: So-so, P:
Poor).

_in-situ  numerical  satellite
observation modeling  image
temporal coverage S G P
spatial coverage P S G
accuracy G S S
cost efficiency P S S
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o] =4, AGE BH, GISE SHe &
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Fig. 2. Location of the main flux tower in deciduous trees and the second flux tower in coniferous trees at Gwangneung

catchment area.
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= AR HeHE A9 5 e =7 B
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3tA) ggkond, HZol GISOIAM AMEEHI Qe
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Ak Sellers et al., 1995). ¢]EF O 2 Sellers er
al (1995, 1997y AH ZAA}L 24 o™ aart
A1, BoF R 7t Wort BEgke] xS w}
2} Zasld vdy gapt AEES BYoEA e
T AERE e S 23 | 3y &
2 EAP} gk B 889 § e 7R Es
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9 o] F7K8 B3] Yol %
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WA ol Aol A ARE FF 2
Z73 73] B3I} Figs. 3-5= 78] 9 &
el 32 0% ) DEM S 94 POz
3 doln A8 A=, A4 U EF ¥H A2
%7 2402 R 7|43 ARPS(Advanced
Regional Prediction System)E AM8-3l] 42 vl
o] 4] BA} AFjelth, EHX BRY 2ol A5 7
T/t EABAT, 59 steie] 5 A e B2
oA B A nigo] i) FEp F29 il
P& w dhEos 2E o] dident. 9
BEA t7] ARS B35S T 2ot @A) 2
7@} A 228 ARSSPE Bk B2 ARE o]

1.0 -
()

Min=-182 Max=1.63

Fig. 3. Spatial distribution of vertical wind speed around
Gwangneung forest sites simulated by ARPS.
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Fig. 4. longitude-vertical cross section of vertical wind
speed simulated by ARPS.
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Fig. 6. Relation of field observations, satellite image pro-
cessing algorithm, and modeling.
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