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Characterization, validation and intercomparison of Clumping Index maps from POLDER, MODIS, MISR satellite data over reference sites
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Download the global MODIS clumping index map at 500 m resolution from here: (email me (janpisek@gmail.com) for POLDER map) 

Seasonal profiles CI product characteristics

How-

  vertical profiles of CI obtained by climbing scaffolding/flux towers and taking leveled digital hemispherical photos (DHP) along the climbed height -at each profile, several series of DHP acquired using a Nikon CoolPix 4500 digital camera with a Nikon FC-E8 fisheye lens under diffuse illumination conditions, following the protocol of Zhang et al. (2005, AFM) -extracted profiles of gap fraction from the blue channel at view zenith angle of 57°processed with the TRACWin software (v4.1.1) to obtain CLX method values (Leblanc et al., 2005, AFM) -CLX method previously shown to get the most reliable clumping estimates at our Järvselja RAMI stands (Pisek et al., 2011, AFM) -additional seasonal profiles of CI also collected over Yatir (Aleppo pine plantation), TONZI (blueoak savanna), and Järvselja RAMI Scots pine and Honghe (rice paddy field) sites -leaves in canopies generally grouped into various sub-canopy structures, such as tree crowns, branches, and shoots in forests, foliage clumps in shrubs, and rows in crops -these structures make the leaf spatial distribution non-random -the foliage clumping index is used to quantify the degree of the deviation of this distribution from the random case (Nilson, 1971, AFM; Chen and Black, 1992, AFM) -a key structural parameter of plant canopies; very useful in ecological and meteorological models (estimation of true LAI; separation of sunlit and shaded leaf groups; canopy-level GPP modeling; light availability) -recently, first ever global clumping index maps from POLDER observations (Chen et al., 2005, RSE; Pisek et al., 2010, ISPRS), with MODIS (He et al., 2012,RSE ), and over selected areas with MISR (Pisek et al., 2013, RSE) how do they compare, do they always match with field ground observations and if not, why not? The ground is unobscured by understory tree/shrub layer and clearly seen from the top of the canopy. The similar level of clumping can be thus observed from just underneath the tree crowns all the way to the ground. The original MODIS CI value (0.67) is overestimated compared to the DHP data at Hyytiälä, because the GLC2000 land cover type is wrongly identified as a broadleaf forest. If the MODIS pixel with the Hyytiälä site is classified correctly as a needleleaf forest, the retrieved MODIS CI value (0.53) agrees well with the CI measured at the ground. The POLDER CI values are underestimated (lower, closer to random case clumping) due to the coarse (~6km) resolution of the sensor. is limited by the presence of the suppressed tree layer around the Järvselja site. MODIS/MISR retrievals coincide with the field measurements taken just above the understory tree layer. understory layer present at Wombat and Whroo sites. MISR CI estimates match well with the near-ground level in situ measurements. Surrounding agricultural areas might bias the signal from the at lower spatial resolutions forest especially at Whroo, where both MODIS and POLDER CI values are

Foliage

  top of canopies, while ground measurements may be biased by the lower vegetation layers -caution should be taken regarding the misclassification in land cover maps as their errors can be propagated into the foliage clumping maps -MODIS data and MISR data with 275 m in particular can provide good quality clumping index estimates at pertinent scales for modeling local carbon and energy fluxes MODIS POLDER JP was supported by the funding from the FP7-Marie Curie Actions programme, Estonian Science Foundation Grant nos. ERMOS32 and PUT232. Financial support by the Transnational Access to Research Infrastructures activity in the 7th Framework Programme of the EC under the ExpeER project for conducting the research at Castelporziano and Hesse sites is gratefully acknowledged. The measurements at Wombat, Whroo and Warra in Australia were funded by the Terrestrial Ecosystem Research Network (TERN) Australian Supersite Network, the TERN OzFlux Network, and Australian Research Council (ARC) Grants LE0882936 and DP120101735. Data collection at the Honghe farm was supported by the National Natural Science Foundation of China (41171333).Research and access at the Castelporziano site was granted by the Scientific-Technical Commission (STC) of the Reserve. Activities at the Grotte di Piastra flux tower are partly funded by the STC and are performed in cooperation by CNR, CRA and University of Tuscia. The General Secretariat of the Presidency of the Italian Republic is greatly acknowledged. Dr. Thomas Giambelluca of University of Hawai'i kindly permitted access to the flux tower in Hawai'i Volcanoes National Park. Dr. Janne Levula of Helsinki University allowed the access to scaffolding towers in Hyytiälä. Chen, J.M., & Black, T.A. (1992). Foliage area and architecture of plant canopies from sunfleck size distributions. Agricultural and Forest Meteorology, 60, 249-266. Chen, J.M. et al. (2005). Global mapping of foliage clumping index using multi-angular satellite data. Remote Sensing of Environment, 97, 447-457. He, L. et al. (2012).Global clumping index map derived from the MODIS BRDF product. Remote sensing of Environment, 119,118-130. Leblanc, S.G. et al. (2005). Methodology comparison for canopy structure parameters extraction from digital hemispherical photography in boreal forests. Agricultural and Forest Meteorology 129, 187-207. Nilson, T. (1971). A theoretical analysis of the frequency of gaps in plant stands. Agricultural Meteorology, 8, 25-38. Nilson, T., et al. (2011). Simulation of statistical characteristics of gap distribution in forest stands. Agricultural and Forest Meteorology, 151, 895-905. Pisek, J. et al. (2010). Expanding global mapping of the foliage clumping index with multi-angular POLDER 3 measurements: Evaluation and topographic compensation. ISPRS Journal of Photogrammetry and Remote Sensing, 65, 341-346. Pisek, J. et al. (2011). Comparison of methods for measuring gap size distribution and canopy nonrandomness at Järvselja RAMI (RAdiation transfer Model Intercomparison) test sites. Agricultural and Forest Meteorology, 151, 365-377. Pisek, J. et al. (2013). Retrieving vegetation clumping index from Multi-angle Imaging SpectroRadiometer (MISR) data at 275 m resolution. Remote Sensing of Environment, 138, 326-133. Ryu, Y. et al. (2010). On the correct estimation of effective leaf area index: does it reveal information on clumping effects? Agricultural and Forest Meteorology, 150, 463-472. Zhang, Y. et al. (2005). Determining digital hemispherical photograph exposure for leaf area index estimation. Agricultural and Forest Meteorology, 133, 166-181. three cloud-free MISR observations over the RAMI pine site in 2011 (April 24, May 8, and June 11). Similar to TONZI, the RAMI pine stand has not experienced any significant change in its structure during the recent years. The compiled successful MISR observations from 2005-2011 confirm the very stable structure of the RAMI pine stand. Frequent cloud cover allowed only two successful MISR retrievals over a rice field in Honghe area, NE China. However, their comparison with in situ measurements shows MISR red band is sensitive to the structural changes of agricultural crops with time as well. occupy the full footprint of POLDER sensor, and POLDER CI value then offered the best match with the in situ measurements. Compare over LPV/VALERI sites CI values from MODIS and MISR showed the best overall agreement. This is not surprising, since the two products use the same wavelength domain (visible red) for the CI retrieval and they are also the closest in resolution scale (500 m vs. 275 m).The gradually decreasing agreement between products from A to C confirmed the importance of using CI value appropriately matched to the scale of the application in question (Ryu et al., 2010). Clumping 101 -What and Why Georges Seurat -Un dimanche après-midi à l'Île de la Grande Jatte -1884 Source image: S. Leblanc RAMI -RAdiation transfer Model Intercomparison Exercise Get free pdf. of the full 2015 ISPRS article from here!