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Climate-induced changes at the land surface may in turn feed back on the climate itself 
through changes in soil moisture, vegetation, radiative characteristics, and surface-atmosphere 
exchanges of water vapor. Thresholding based on biophysical variables derived from time 
trajectories of satellite data is a new approach to classifying forest land cover via remote 
sensing The input data are composite values of the Normalized Difference Vegetation Index 
(NDV1), Classification accuracies are function of the class, comparison method and season of 
the year. The aim of the paper is forest biomass assessment and land-cover changes analysis 
due to climatic effects. 
Keywords: climatic changes, spectral vegetation indices, atmospheric effects, satellite remote 
sensing data 

1. INTRODUCTION 

Environmental pollution and its consequences such as climate change, ozone depletion, 
land, vegetation cover degradation , provides a framework for future research strategies in the 
frame of international cooperation, involving scientists, research agencies and policy-makers 
on the necessary measures to be taken at the interface of the Kyoto Protocol and the Montreal 
Protocol.Forest protection represents one of the most important aim involving practical 
aspects of pest prevention and control, as well as aspects of fundamental and applicative 
scientific research to find the best solutions for maintaining the appropriate fitosanitary 
condition of the national public forest area in Romania. . 

Multifunctional role of forest is revealed by : short and long:term responses and 
reactions to a fast changing environment; forest must be able to provide ecological and social 
services; to assure a forest-wood chain that meet the needs for forest based goods and 
products.forest and trees are long-lived organisms exposed to an evolving environment. 
Demonstrated global environmental changes have already taken place and will continue with 
a degree of uncertainty.' Predicting how forests will be affected, determining how their 
management can help them to adapt to this involving environment and how they can 
contribute to mitigate greenhouse effect are the main aims of the research the combination of 
new sensors, information technology and modeling techniques is paving the way for 
optimization of the forest -wood chain and for the design of decision support systems. Long-
term monitoring systems of ecosystems and landscapes is developing {as a combination of 
intensive and tn-situ observations and more global techniques , e.g. Remote sensing).The 
climate 'system responds in complex ways to changes in forcing that may be natural (e.g.. 
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variations in the magnitude of solar radiation reaching the top of the atmosphere) or human-
induced (e.g., changing atmospheric concentrations of greenhouse gases).Climate-induced 
changes at the land surface (eg., through more intense and higher frequency droughts) may in 
turn feed back on the climate itself, for example, through changes in soil moisture, vegetation, 
radiative characteristics, and surface-atmosphere exchanges of water vapor. 

Climate changes can be initiated by external factors forcing the climate system. These 
climate forcing include natural factors such as changes in energy flux from the Sun, variations 
in the Earth's orbit, and volcanic eruptions, as well as human activities, such as production of 
greenhouse gases and aerosols and modification of the land surface. Over the next century it 
is likely that forcing of the climate system by human activities will greatly exceed changes in 
forcing caused by natural events.Processes in the climate system that can either amplify or 
damp the system's response to changed forcing are known as feedbacks. According to 
estimates generated by current climate models, more than half of the warming expected in 
response to human activities will arise from feedback mechanisms internal to the climate 
system, and less than half will be a direct response to external factors that directly force 
changes in the climate system [I].Moreover, a substantial part of the uncertainty in 
projections of future climates is attributed to inadequate understanding of feedback processes 
internal to the natural climate system I2J.Therefore( it is of central importance to understand, 
model, and monitor climate feedback processes. 

Changes in climatic conditions, land use practices and soil and air and water pollution 
have large-scale adverse impacts on forest biomass quantity and quality. The current 
knowledge base in forest system management is not adequate to deal with these impacts. The 
proper functioning of forest system is linked to key biogeochemical processes determining the 
changes. Austere aims at a better understanding of the system as a whole by identifying 
relevant processes, quantifying the associated parameters and developing numerical models to 
identify adverse trends in forest functioning, of soil and air quality. 

2. REMOTE SENSING TECHNIQUES 

Satellite remote sensing represents an important investigation tool of forest cover 
monitoring at regional, national, and global scales, being an integrated part of the advanced 
Information Technology and Telecommunication infrastructure. Is based on building spectral 
databases, global large datasets, refining validation, calibration procedures in multi-source, 
multi-temporal environment. Atmospheric influences on satellite data also increase the 
difficulty of comparing broadband remote sensing data with laboratory or field spectra. Major 
improvements are especially in the hyperspectral opportunities, data fusion experiences, 
storage, management and retrieval of large datasets. The accelerating impact of the available 
enabling technologies is very important in Earth's features extraction, interpretation by digital 
image processing, pattern recognition and features identification. The practical value of 
remotely-sensed data has increased significantly in this context with the advent of new, very 
high spatial resolution optical sensors {e.g. the current Indian IRS-IC and forthcoming US 
Space Imaging IKONOS, QuickBird and OrbView systems) and huerferometric Synthetic 
Aperture Radar (InSAR). 

However, these new sensors demand new information-extraction methods. Techniques 
required inferring land use and land-use change from the raw spectral signals that are 
recorded. This can be achieved most effectively when the image data are analyzed, in 
conjunction with ancillary spatial data, within a geographical information system (GIS) 
environment. Digital rnap data products can provide information on various aspects of the of 
forested areas.Vegetation cover can be mapped directly at these scales from the apparent 
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brightness measured in several spectral bands .There are some difficulties in assessing trends 
of vegetation condition and biomass estimation .because apparent brightness depends on 
different geophysical parameters that are independent of the vegetation and varying with time 
[3] .The transmission of light through the atmosphere to the satellite is affected by atmospheric 
conditions, which can vary by the hour. 

The equation to calculate the reflectance (p) from satellite images is: 

P = k ^ a r -t-d)Jtv \A(EQ)CO^8TZ +Ed] (1) 

where: Lsat = spectral radiance at satellite, Ld = upwelling atmospheric radiance, rv = 
atmospheric transmittance along the target-sensor path, r z = atmospheric transmittairce along 
the sun-target path, Eo - exoatmospheric solar spectral irradiance, cos 8 = cosine of the solar 
zenith angle, and Ed = scattered downweliing spectral irradiance. Some of these variables can 
be derived from satellite images themselves or from published data [4]. 

A more realistic interpretation of path rransmittances would be to assume a Rayieigh 
scattering atmosphere [5], with Tz and zv defined as: 

Tz = e~~Tr /CQ&9Z and r v =e~Tr /cosflv (2) 

Optical thickness for such an atmosphere is defined [6] as: 

rr = 0.008569/T4 (1 + 0.0113X~2 + 0.00013A~4) (3) 

where A is wavelength in mm or micrometers. Ed is calculated for a Rayieigh atmosphere 
from the radiative transfer code (RTC) 6S. 

While optical bands of satellite sensors are very useful for assessment of forest cover 
health and seasonal changes, thermal infrared bands are providing information regarding 
forest system dynamics .Some limits to more extensive utilization of thermal IR data are due 
to the high complexity of structural and spectral parameters of forest canopy. Satellite remote 
sensing data are applied for vegetation species differentiating, to detect changes in the 
structure and condition of vegetation resulting from water stress, insect infestation, or disease 
damage. One of the most important utility of remote sensing data is forest classes and stand 
conditions distinguishing. Spectroradiometric ground truth measurements are providing useful 
data for a better interpretation of satellite imagery, to identify vegetation and to extract 
relevant data which permit the use of remote sensing to determine forest vegetation properties 
over the spatial and temporal scales needed for regional process planning. 

2. SPECTRAL VEGETATION INDICES 

Vegetation can be distinguished using remote sensing data from most other (mainly 
inorganic) materials by virtue of its notable absorption in the red and blue segments of the 
visible spectrum, its higher green reflectance and, especially, its very strong reflectance in the 
near-IR. Different types of vegetation show often distinctive variability from one another 
owing to such parameters as leaf shape and size, overall plant shape, water content, and 
associated background (e.g., soil types and spacing of the plants {density of vegetative cover 
within the scene). Use of remote sensing to monitor the forest changes due to climatic or 
anthropogenic stress is an excellent example of the value of multispectral and multitemporal 
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observations. As figure 1 shows , typical visible and N1R vegetation reflectance, spectral 
features at 500 run, 550 nm, 675 nm and the red edge {about 690 to 750 nm) are controlled by 
chlorophyll concentration, while reflectance at 970 nm is related to water concentration. 
Water concentration is often estimated in remote sensing by examining shortwave infrared 
reflectance of tree vegetation leaves. The bulk of plant water concentration research has 
focused around the water bands, spectral water absorption features centered at 970 nra, 1240 
nm, 1400 nm, and 1900 run. As plant water concentration decreases, these bands become less 
dominant, a feature that is identified with water stress. To improve forest cover condition is 
necessary a proper management based on scientific knowledge. Considerable efforts have 
been conducted to study the state and dynamics of forest cover by means of vegetation indices 
(Vis) [7]. Different Vegetation Indices (Vis) have been developed based on combinations of 
two or more spectral bands, assuming that multiband analysis would provide more 
information than a single one. Most Vis use radiance, surface reflectance (r), or apparent 
reflectance (measured at the top of the atmosphere) values in the red (R), and the near infrared 
(NIR) spectral bands and can be collected by any field, airborne, or spacebome spectrometer 
or radiometer that covers these spectral regions. Was established that these indices are 
correlated with various vegetation parameters such as green biomass, chlorophyll 
concentradon, leaf area index, foliar loss and damage, pbotosymhetic activity, carbon fluxes 
and more. Also, are useful for different image analyses like crop classification, phenology, 
green coverage, and change detection. 
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Figure 1. Typical visible asd NIR vegetation reflectance. Spectral features at 500 nm, 550 run, 675 
nm and the red edge (about 690 to 750 tun) are controlled by chlorophyll concentration, while 
reflectance at 970 ntn is related to water concentration. 

Normalized Difference Vegetation Index (NDV1) is the most widely used for forestry, 
agricultural, rangeland, and ecological applications. It is expressed by the next relationship 
[8]: 

NDVl = {pNlR -pg)t{pm +PR) (4) 

This expression like a its several other modifications, is based on the difference between 
the maximum absorption of radiation in the red due to the chlorophyll pigments and the 
maximum reflection of radiation in the NIR due to the leaf cellular structure .Also, it is 
assumed that soil spectra, lacking these mechanisms, typically do not show such a dramatic 
spectral difference. Some limitations of the index are the sensitivity for soil (especially dark 
and/or wet) background, saturation of the index values in case of dense and muttilayered 
canopy, and sensitivity for atmospheric influence [9]. Aerosol increases the apparent 
reflectance in the red band by scattering sunlight directly to the sensor and decreases to a 
lesser degree the reflectance in the NIR by absorption of sunlight. Improvements of the NIR 
and red-based indices provide new Vis as follows: 
Soil-Adjusted Vegetation Index (SAVI) .minimize the background influence: 

Typicol 
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SAVl = (pN!R -pR)(l + L)f(pNm +pR + F) (5) 

where F is a canopy background adjustment factor that accounts for differential red and MIR 
extinction trough the canopy. Usually F = 0.5 is used for semivegetated areas. 

Other modifications are the transformed SAVl. Soil-Adjusted Ratio Vegetation Index 
(SAVE), and Modified SAVl (MSAVI).MSAVI is defined by equation (6) as follows: 

M5AVI - 2pMR+H<.2PNlR +U 2~^PNIR~PRED> ( 6 ) 

2 

Atmospheric resistant vegetation index (ARV1; Eq. (4a)) and the soiladjusted and 
atmospheric resistant vegetation index (SARVI; Eq. (8)), that directly correct the red radiance 
for aerosol effect by incorporating the blue <B) band. These are the 

ARVI = {pm - PRBWPNIR + PRB) <7a> 

in which the subscript RB denotes the red and blue bands, defined as {Eq. (4b)): 

PHB=PR-r(PB-pR) <7b> 

where g is recommended by the authors to have a value of 1. It must be noticed that in ARVI, 
r stands for surface reflectance or apparent reflectance after correction for molecular 
scattering. 

SARVI - {pm - PRB XI + Q l{Pm + pRB + L) (8) 

where the value L is expected to be similar to that of Eq, (5). Another modification of this 
approach is the modified SARV1: use of the shortwave infrared (SWIR) spectral bands for 
remote sensing of surface cover in the absence of aerosol effect [10] and construction of Vis 
that are independent of the aerosol loading. 

In contrast to the wide use of the visible and NIR spectral bands, a limited use has been 
done with the SWIR spectra! bands (1.6 and 2.1 um) in vegetation studies. Was showed that 
the l,6um band is the most sensitive to liquid water content of leaves. Was found that the 
2.1um band is also very sensitive to liquid water content, but due to its lower reflectance, it is 
more similar to the Q.66um band in its dependence on surface cover than the 1.24 um or 
1.6(im bands, and therefore has potential to better mimic the NDVI without the aerosol 
interference [11] .Also , Vis based on the ratio SWIR/NIR <1.6um/0.83 pm and 2.1um/0.83 
um) provide improved results in the state of deciduous and coniferous forests monitoring and 
different stages of the forest damage discriminating. Band of the 2.1-um is very useful for 
remote sensing of aerosol over land as well as for atmospheric correction of the Earth 
imagery. 

The 2.1 um band is located in one of the atmospheric windows and, therefore, less 
influenced by atmospheric gasses such as O;, Oj, HiO. COj. etc. It is rather far from the 
Earth's peak emission at about 10 um. and thus, in contrast to the 3.75 pm band is not 
affected uncertainties in the correction of emitted radiation. As the wavelength of this band is 
much larger than size of the most common types of aerosols, it penetrates the atmospheric 
column even if these aerosols exist. Biophysiologically speaking, as chlorophyll absorption 
by healthy vegetation tends to reduce the reflectivity in visible portion of the electromagnetic 
spectrum, liquid water in the plants, associated with the presence of chlorophyll, absorbs 
radiation in the 2.1 pm region. High correlation exists also between the surface reflectance in 
the blue (0.469 pm), red (0,645 pm), and 2.1 pm. 
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Quantification of biophysical parameters of forested areas is needed by terrestrial 
process modeling and other applications.A fundamental variable affecting carbon uptake by 
ecosystems is the amount of photosynthetically active radiation (PAR) - not only the total 
amount, but also its spectral distribution, as well as its partitioning between direct and diffuse 
components. These aspects of PAR are strongly affected by both clouds and aerosols. Clouds 
and aerosols may enhance diffuse PAR. or. in the case of optically thick clouds, they may 
reflect most irradiance into the atmosphere. Forest biophysical parameters [leaf area index 
(LAI), fraction of absorbed photosynthetically active radiation (f PAR), and biomass] are 
related by normalized difference vegetation index (NDVI) with different relationships. 

For separation of forested areas into vegetation classes is used an NDVI and surface 
temperature-based thresholding algorithm for different forest classification scheme including: 
evergreen needleleaf. evergreen broadleaf. deciduous needleleaf (larix). deciduous broadleaf 
(including shrubs): broadleaf annual vegetation (crops), grasses as well as water and barren 
areas. These broad categories were further divided based on growing season NDVI and NIR 
statistics. For each pixel, the growing season was defined as the subset of the full lime-series 
where surface temperature exceeded a specifed growing season temperature minimum in the 
corresponding ground resolution cell. 

3. STUDY AREA AND DATA USED 

In this paper the investigations were focused on estimating of forest bio-optical 
parameters from satellite multispectral data based on satellite images from : Landsai TM data 
acquired : 27/03/1989, 21/08/1990;, Landsai ETM 18/05/2002 ; Landsat ETM 20/08/2002; 
and SAR ERS-1 sets of data acquired: 30/07/1992, 25/11/1992, 30/12/1992 ; and 30/04/1993 
; 09/06/1993 and 13/08/1993, in PR1 (Precision Image | formal . All SAR images have been 
taken in descending mode. Radial direction is almost East-West. In PR1 format the speckle is 
slightly decreased by a multilook processing The pixel size is 12.5 meter in both directions. 
The images were geometrically corrected to fit a topographic map with a scale of 1:100 000, 
on which vectors were digitized for the subsequent gcocoding of the satellite images. 

Figure 2. Test area site. 

Cemica. investigated area is located in the Eastern part of Bucharest as in presented in 
the Figure 2. 

It is characterized by a land Sandy area, with a diversity of forest types which contains 
hardwoods like maple tree (Acer tataricumi) and oak tree (Quercus pedunculiflora) and 
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different crops and secundary lawn with Festuca valesiaca, Andropogon ischaemum, 
characteristic for sylvosteppe region,Soils are of chernozem types, 

4. METHODOLOGY 

Data were digitally processed and classifieds on a supergraphyic station , with ENVI 
4.1 .E.WIS 3 and PCI's EAS1/PACE software . Data processing techniques consisted in the 
following steps: (1) reading the satellite data and including these in PC1DSK databases ; (2) 
atmospheric corrections; (3) geometrical correction and geocoding the images by using 
topographic map and 20 ground control points selected and second order polynomials to 
perform the image -map registration (the total RMS error was of 0.535 pixels); (4) de-
speckling of the SAR ERS-1 images with 7x7 Frost filter, and Lee filter for a better 
discrimination of different cover units as well as for more efficient textural features 
extraction; (5) data conversion from 16 bits radar data to 8 bits images using AVS 
(Application Visualization System) ; (6) the registration-synergism between the Landsat 
TM, ETM, SPOT geocoded images and SAR ERS-1 images. 

Image pairs of the same vegetation index, for subsequent years, were subtracted 
producing continuous maps indicating areas of change.Two change maps i.e. one for NDVI 
and another one for MSAVI resulted after the above analysis. Statistical analysis was carried 
out to see if there is a correlation between the two sets of output. 

5. RESULTS 

Traditionally, forest vegetation changes monitoring by remotely sensed data has been 
carried out using vegetation indices, which are mainly derived from mathematical 
transformations of reflectance data in red (R) and near-infrared (NIR) channels. One of the 
most widely used indices is the well-known normalized difference vegetation index (NDVI). 
Vegetation monitoring demands high temporal frequency information to follow the rapid 
vegetation phenologies! change. As indicated by GMES (Global Monitoring for Environment 
and Security [12], the guidelines needed in order to obtain the best information from remote 
sensing data for environmental purposes consider as die first step the identification of the 
forested areas that are most vulnerable to environmental stress and changes and the 
identification of time periods in which they occur. 

Romanian forest system is under continuous influence of characteristic meteorological-
climatic fluctuations of continental climate. Periodically, are registered dry or excessive dry 
seasons during summer with serious impact on existent forests vitality and more over new 
plantations and forest regeneration process in progress. For long dry seasons there are several 
high risks like :forest fire and insects mass multiplication . Is necessary as local si I vie unities 
to benefit of medium and long term assessment of changes due to pollution or climatic effects 
for forecasting the trends or degrading forest vegetation risks. Classical methods coupled with 
new modem data processing and visualization techniques as well as integrating systems like 
as Geographic Information Systems offers new perspectives. Vegetation reflectance and 
image characteristics have been used for many years to determine ground cover, water status, 
yield, and other vegetation growth parameters. 

Understanding interactions between vegetated surfaces and the atmosphere is critical for 
modeling and predicting the earth's climate on local, regional, and global scales. Some 
irhpdrtant hydrologieal' variables, such as soil moisture, vegetation water content, and 
vegetation coverage, affect the depth of the planetary boundary layer, mesoscale circulation. 
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and energy, carbon, and hydrological cycles. Consequently, they represent the response of the 
land surface to atmospheric water flux, solar radiation, temperature, and other atmospheric 
forcing. On the other hand, ecosystems affect both cloud formation, through the process of 
evapotranspiration, and cloud properties, by influencing aerosol and water vapor 
concentrations. Certainly, aerosols play an important role in perturbing the radiative balance 
through both direct and indirect interactions with solar radiation. Characterizing a regional 
climatology of aerosols and clouds and their relationships to forest cover is important to 
understanding the interaction of ecosystems and the atmosphere. 

By digital processing was generated composite color image for Landsat TM and ETM 
bands (4/5/7) corresponding to spectral ranges (4 from 0.76-0.90 jim; 5 from 1.55-1.75 um; 7 
from 2.08 - 2.35 p.m). Supervised classification was done for several spectral bands 
combinations as is shown by figure 3. The best bands combinations are: 3/4/5, 2/3/4 and 
2/4/5. Single band 5 yielded the best overall results, but band 4 seems to be the most useful, 
as it appeared in all of the three bands combinations.The two band analysis indicated that 
bands 4 and 5 yielded in many cases the best results. The second best combination was bands 
3 and 4. Vegetation indices such as NDV1 are commonly used with imagery collected in few 
(<10) spectral bands. The use of only two bands does not adequately account for the complex 
of signals making up most surface reflectance. Influences from background spectral variations 
and spatial heterogeneity may confound the direct relationship with biological and biophysical 
variables. 

The basic remote sensing information tool may be considered to be the three -band 
combination (colour composites). It was considered thai a comparison between the recorded 
accuracies of six band and three band combinations for each individual category will provide 
useful information. 

Figure3. Landsai TM (21/08/1990) PCA 4/5/3 for Cernicn urea without atmospheric correction (left 
side imagei : with atmospheric correction (right side imag 

NDVI and MSAV1 pixel values were extracted fot Lundsat ETM 18/05/2002 ; Landsat 
ETM 20/08/2002 images and compared statistically.When each vegetation index's plot values 
for the 2002 image were tested against other known plot variables, MSAVI consistently gave 
slightly stronger correlations. Tresholding based on biophysical variables derived from time 
trajectories of satellite data is a new approach to classifying forest land cover via remote 
sensing at coarse resolutions 113.14). This approach is attractive because it is much simpler 
than conventi.onal alternatives. Further, it operates on biophysical variables and thus should be 
more robust than more data dependent techniques. The input duta are composite values of the 
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Normalized Difference Vegetation Index (NDVI). Associated with these values are radiances 
in three thermal bands that are used to estimate surface temperature. The classification 
algorithm, accepts mean growing-season NDVI, mean growing-season near-infrared radiance, 
NDVI amplitude and surface temperature as input parameters for the composite NDVI and 
surface temperature data. The units recognized are broad life-form vegetation classes, such as 
evergreen needle leaf forest, evergreen broadleaf forest, shrubs, etc. They are compared to a 
ground truth map of an area using Landsat Thematic Mapper (TM) and Enhanced Thematic 
Mapper (ETM) as well as SAR ERS-1 imagery for test area. Classification accuracies are 
variable, depending on the class and the comparison method as well as function of season of 
the year. Our analysis indicates a potentially application of threshold techniques to land-cover 
classification and changes anaysis due to climatic effects as well as for forest biomass 
assessment.Clmatic changes and excessive exposure to atmospheric pollutants has harmful 
effects for a variety of vegetation. Critical levels are different for different pollutants, 
including mean concentrations, cumulative exposures and fluxes through plant stomata. The 
effects considered significant include growth changes, forest biomass losses, visible injury 
and reduced production. The receptors are generally divided into five major categories: 
agricultural crops, horticultural crops, semi-natural vegetation, natural vegetation and forest 
trees. From spectral point of view atmospheric effects on vegetation are changing the spectral 
fingerprints of "pure (clean) vegetation", which is registered in remote sensing spectral 
libraries.Causal relations between spectral reflectance/absorption and vegetation/soil 
constituents are apparent within the solar spectrum, mainly in VIS and NIR regions-Spectrai 
reflection measurements contain information on above-ground biomass, features variability 
and distribution (soil/vegetation biophysical/biogeochemical properties).The processing and 
statistical analysis of these measurements provides an estimation of factors that indicate the 
differences in forest (vegetation) cover and biomass. Use of satellite images is of great help 
for forested zone monitoring and management. Synergetic use of in situ measurements with 
multisensors satellite data could provide a complex assessment of spatio-temporal changes. 

Figure 4 shows a multitemporal SAR ERS-1 image for studied aiea.Correlation and 
regression techniques were used to analyse the usefulness of TM data in explaining the 
observed plot variance in forest area. Correlation analysis must be performed at each site with 
the forest stand variables (total basal area, mean Stand DBH (Diameter at Breast Height), and 
mean stem area) being correlated to the spectral, spatial and biogeographical variables. 

A range of data sources is used to gather information on forest biomass and woodlands 
at a range of scales, from the individual wee level (using field data) through to broad regional 
assessments across hundreds of kilometres using remotely sensed data. The use of an 
integrated sampling strategy allows us to extrapolate findings over a larger area with 
confidence.Foliage can account for up to 40% of the rate of change of biomass. Above ground 
vegetation biomass is difficult to estimate from any type of remote sensing observation 
because the radiation Field (at any wavelength) is not uniquely sensitive to variation in 
biomass. A combination of vegetation properties such as canopy height and shape and the 
characteristics, amount and architectural placement of foliage and wood creates non-unique 
radiative signatures that cannot be directly interpreted as biomass. Inference of any one of 
these structural parameters, let alone biomass, from remote sensing observations is an under-
determined inverse problem. Therefore, methods that employ observations most sensitive to a 
diverse array of vegetation structural properties are needed together in linking radiative 
signatures to structure and, by robust correlative linkage, to above ground biomass. 
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Figure 4. SAR ERS-1 multitcmporal image of Eastern pan of Bucharest area 

4. CONCLUSION 

Study on geosphere- biophere -atmosphere interaction depends on reliable and 
unambiguous definition of the existing terrestrial vegetation. Forest vegetation characteristics, 
including land cover and phenology, affect processes such as water cycle, absorption and re-
emission of solar radiation, momentum transfer, carbon cycle, and latent and sensible heat 
fluxes. Variations in the composition and distribution of vegetation represent one of the main 
sources of systematic change on local, regional, or global scale, and the ability to detect these 
variations using remotely sensed data is of utmost importance for both environmental 
researches and management activities.Specific aim of this paper is to assess, forecast, and 
mitigate the risks of climatic changes on forest systems and its biodiversity as well as on 
adjacent environment areas and to provide early warning strategies on the basis of spectra! 
information derived from spectral vegetation indices changes due to atmospheric effects and 
climatic changes. 

Based on satellite remote sensing data is possible to be investigated the effects of forest 
structure, including tree density, species composition, height and age on the textural and 
spectral responses of remotely sensed data, and its changing effect at a variety of mapping 
scales. NDVI is a simple and reliable measure of greenness in remotely sensed data for a 
single date. Qualitatively. NDVI generally show the proper sense of change in greenness 
Management of forest ecosystems at landscape scales means projecting and evaluating 
interactions and cumulative impacts on many resources at a time. It requires an integration of 
observational data, science, practice, management experience. Global biomass monitoring 
requires both a synoptic view of the forested areas to identify broad landcover patterns and a 
concurrent detailed view of specific locations to allow description and quantification of the 
type and extent of change occurring the local level. 
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