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INTRODUCTION

There are several viewpoints on developrnent of simulation
models in the field of ecology. The models can be very simple
and use only constant coefficients and linear relationships in
transfers from one state variable to another. The flows can be
dependent on or independent of external factors. More or less
of the physiology behind the processes between state
variables may be included.

In total ecosystem studies the model often begins with a
very simple flow diagram (or diagrams) between the main
components (Fig. 1). The boxes represent amounts at a
certain time and the arrows show the physical movement of
matter between compartments. This concept is developed to
more complicated compartment models (e.g., as proposed in
the “Ustaoset” diagram in the IBP Tundra Biome; Dahl and
Gore, 1968) and is increasingly used in ecology (Gore and
Olson, 1967; Kelley et al., 1969). A set of equations
concerned only with intrinsic factors of the system and with
steady-state situations is typical for these relatively simple
models. In its classical form, this type of model is purely
descriptive or empirical, based on measured compartments
at a specific site without inclusion of the physiology involved
in the changes. This type of model is usually very site-specific
although use of various values of different parameters may
make it possible to compare various sites in_a macroscale.
This type of model is often the most useful in dealing with a
total ecosystem. However, Goodall (1967, 1969), Van Dyne
(1969), Milner (1972), and Timin et al. (1972) have also
included the influence on flows and compartments of
extrinsic variables.

This could be a step towards more mechanistic models for
“total” ecosystems. In a typical mechanistic model the flows
should fully express the physiology behind the processes in the
model. Therefore, most mechanistic models are developed
fractionally; e.g., a photosynthetic system (de Wit et al.,
1970) or a plant-mineral uptake system (Miller, 1972).
However, some attempts have been made to use a partly
mechanistic approach for a total ecosystem. One model of
this type is the ELM model being developed by the US/IBP
Grassland Biome (Anway et al., 1972). It presently consists of
five sections (abiotic, production, mammalian consumption,
decomposition, and nutrient), most of which have some
submodels.

Another partly mechanistic ecosystem model is under
development by the US/IBP Desert Biome (Dr. D. W.
Goodall and co-workers). One important difference
distinguishes this model from others. It is made up of several
versions of plant, animal and climate-soil submodels within a
main program. A simple version of one or more of the
submodels may be combined with various numbers of higher
resolution versions of the other submodels, thus making the
model very flexible. A high-resolution total model may be
used or, e.g., a high-resolution animal submodel, according
to the interests of the users. The same high flexibility is
possible in the use of the model on single species of the system

(plant or animal) or onsmall or large groups of species. These
might again be subdivided into more or fewer compartments,
depending on the interest of resolution. A special feature of
this model is its ability to consider simultaneously, within
each of the compartments, the amounts of nitrogen, ash
elements (subdivided into anions and cations if actual),
protein carbon, reserve carbon (soluble carbohydrates and
fats), and structural carbon (partly subdivided into cellulose
and lignin along with other slow-decomposing elements if
actual), This subdivision into the building stores of plant and
animal material enables the model to more readily handle the
physiological processes going on in flows between the state
variables. The disadvantage of including such biochemical
variables is that the functions describing their flows are not
completely known.

This paper describes the use of data from two different sites
of the Norwegian IBP Tundra Biome studies on a relatively
low-resolution version of the Desert Biome model.

The desert and the tundra have some characteristics in
common even though the temperatures and precipitation are
normally quite different. Both desert and tundra are usually
virtually treeless and the ground vegetation cover is usually
sparse in both areas. Very often the amount of organic matter
is very low in both areas, although often for different reasons
(it may be caused by low productivity in both). The idea that
a desert and tundra have many characteristics in common (as
well as dissimilarities) was one of the reasons for using the
Norwegian tundra data in the desert model.

source
and sink

production consumption

decomposition

Figure 1. Flow diagram between main compartments.
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SITE DESCRIPTION -- WORD MODEL

The two Norwegian tundra sites used in the desert model
are situated at a distance from each other of about 1 km at the
Hardangervidda mountain plateau in the southern part of
the country, latitude 60° 16’ N, longitude 7° 30° E and
altitude 1200-1300 m above sea level (200-300 m above the
treeline). The yearly precipitation is quite high, normally
800-1000 mm a vyear, and the cloud cover and relative
humidity are also relatively high. Therefore, the area is more
oceanic regarding the humidity than most tundra areas of the
world. The yearly temperature is about -3 C, slightly
different at the two sites. The mean summer temperature in
July and August was about 7 C in 1970. The winter
temperature may be rather low, as a mean of January and
February, about -15.5 C measured at 2-m height in 1970
(Skarveit, pers. comm., 1972). Detailed data are available
for climate, mechanical, physical, and chemical analyses of
the soil, plant biomass and growth as well as organic and
organic constituents of plants at different times of the year
(see initial values in computer output, Appendix 1). Some
data are also available for animals (most invertebrate groups,
reindeer and sheep), decomposition and microbes.

LICHEN HEATH

The site most like a desert is a lichen heath with only about
25% cover of higher plants (maximum dry weight green
biomass about 35 g/m?; total living about 135 g/m?),
consisting mostly of dwarf shrubs but including a few
monocotyledons. The height of the plants is seldom above 10
cm. Most of the dwarf shrubs at this site are evergreens
(Vaccinium vitis-idaea and Empetrum hermaphroditum). In
addition to the vascular plant cover, about 75% of the
ground is covered with cryptogams (maximum about 350
g/m* dry weight live biomass), mostly fruticose lichens
(Cladonia and Cetraria species). The average total plant
growth is found to be about 1 g/m? per day when
compensated for decomposition. The typical dry vegetation
type at the site is caused by the soil type. Thesite is situated on
glacifluvial sandy soil on an escher. About 95% of the
material is sand several meters down (Veum, pers. comm.,
1972). The content of organic matter is very low (less than
2% mean of the upper 35 cm of the soil) except for the
uppermost 1-2 cm (about 25% ). The low content of organic
matter is caused by the sparse vascular plant vegetation, the
very slow growth and death rate of lichens, and the relatively
high decomposition rate at and just below the soil surface,
compared to the growth rate (weight loss from litter bags
found to be 15-20% the first year after death as a mean for
vascular plants and cryptogams; Veum, pers. comm., 1972),
The very coarse material in the soil results in a strong
downward drainage and, although precipitation is relatively
high, the site is very much like a desert.

The release of nutrients is slow from the mostly granitic
material in the sand and most of the easily soluble nutrients

are leached out of the soil. The plants get their nutrients for
growth by decomposition of organic material and by
precipitation. There is no other input of water to the system
other than by precipitation as the site is situated on the top of
the escher. The cation content in precipitation may be con-
siderable (more than 13 mg per liter have been measured,
but it is usually less than 1 mg per liter). The nitrogen content
in precipitation is usually very low (0-0.6 mg per liter), as is

~ the phosphorous content. This indicates that the total site is

very oligotropic, and nutrients, along with precipitation,
strongly limit growth. The snow cover at Hardangervidda is,
on an average, about 2-m maximum in late April. At the
lichen heath, however, much of the snow is blown away
(50-60 cm maximum remaining). Therefore, insolation
through the snow is not sufficient to prevent the soil
temperature from going below 0 C (-5 to -8 C from 0-20 em
between November and April). Only plants tolerant to these
low temperatures will survive, therefore limiting the number
of vascular plants at the site. Because of the thin cover, the
snow melts early in the spring compared to the parts of the
Hardangervidda plateau which have thicker snow cover.
The snow-free period usually lasts from early June to late
September. This provides a long growing season for the
cryptogams and also possibly for the evergreen shrubs,

The thin snow cover can be penetrated by reindeer during
the winter (maximum penetration is about 50 em). During
this period lichens are the most important food for these
animals (about 90% according to fistula studies). The total
food intake per reindeer is about 1240 g/day during
winter (Gaare, pers. comm., 1972). Because of the slow
growth of the lichens (less than 0.5 em per year according to
American and Finnish studies, although measured up to
50-60 g/m* dry weight increase per year at the Norwegian
lichen heath site), the reindeer population has to be restricted
to keep the system in a steady state.

Other animals at the lichen heaths of Hardangervidda are
mostly invertebrates, although there may be some birds and
small mammals. The invertebrate population of the
vegetation and litter layer may be surprisingly high, with a
minimum in a summer dry period (about 6500 per m* or 40
mg per m*® in early August), and a maximum in fall (more
than 25,000 per m? or about 175 mg per m? in
mid-September). The two main groups are Acari and
Collembola, as in other vegetation types at the plateau. The
soil fauna is, however, considerably smaller than at sites with
more water and organic material in the soil. The
Enchytraeidae, which are very common at other sites, are
practically nonexistent in the soil at the lichen heath.

The microbial activity in the soil at the lichen heath is less
than at most other vegetation types in the area. Soil respira-
tion is about half the magnitude of that at eutrophic sites --
about 50 mg CO, (m® hr). Both bacteria and soil fungi
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decrease rapidly with soil depth (more rapidly than at other
sites). The maximum is in mid-September because of higher
soil moisture. Based on rough estimates from one species in
laboratory studies, the bacteria biomass in the upper 15 cm
is approximately 6 mg/m?® (Lid Torsvik, pers. comm., 1972)
and the fungi biomass in the upper 5 cm is 15-20 g/m’
(Hansen, pers. comm., 1972).

The symbiotic N-fixation at the site is estimated to be 0.8
g/m* per year (Lid Torsvik, pers. comm., 1972) and is
caused mostly by aerobic bacteria, although some
autotrophic N-fixation (photosynthetic blue-green algae)
took place (about 0.1 g/m?). There were no legumes at the
site but some of the lichens were nitrogen-fixing (about
0.8/m® per year, according to Lid Torsvik, pers. comm.,
1972).

WET MEADOW

This site has nearly 100% plant cover. During the
summer higher plants cover about 70% (maximum dry
weight green biomass about 130 g/m?; total living roughly
750 g/m?); about half of which are monocotyledons (mostly
the sedge, Carex nigra). Low willows (mostly Salix
lapponum) and dwarf shrubs (mostly Salix herbacea) are
also important (about one-fourth of the cover is shrubs). The
mean height of the plants is 15-20 cm. The most important
cryptogam group at this wet site is bryophytes (dominated
by three to four species) which cover 90-95% of the ground
(175 g/m? dry-weight biomass, about one-third of which is
green). The average daily total plant growth is difficult to
calculate from biomass measurements because of difficulties
in separating live and dead roots. However, according to
recent photosynthesis-respiration measurements it is calcu-
lated at about 5-6 g/m? per day.

The soil type, which is about 75-cm peat, is flooded
frequently (especially in spring) with nutritious water from
schisty phyllitic rocks. This has had a strong influence on the
development of the existing dominant plant community.
The water table in spring and fall is close to the surface
(often at -10 em) while in drier periods (mid-summer) it may
drain (evapotranspiration) down to -30 to -40 cm. The water
content in the upper layers (10-15 cm) may then be
somewhat below field capacity, but is generally between
field capacity and saturation, even at this depth. The con-
tent of organic matter is very high in the peat (above 80%;
Veum, pers. comm., 1972). The radioisotope technique
has shown that the peat accumulation has been 0.9-1 em per
100 years. The decomposition rate may be rapid in the litter
layer because of adequate moisture (up to about 40%
weight decrease the first year after death of green material;
Veum, pers. comm., 1972), but is very slow deeper in the
profile because of anaerobic conditions.

The plant growth at the site is usually not limited by lack
of water, but may be limited by O, shortage in the soil. In

spring, soil surface temperature may be 5 C lower at the wet
meadow than at the lichen heath. Even in August a
temperature difference of 2-3 C may be found. This
indicates that plant growth possibly is more limited by
summer temperature at the wet meadow than at the lichen
heath. In addition to nutrients from precipitation and those
released by decomposition, the plants use nutrients from
flooding water. Analyses have shown a high amount of iron
in the peat and especially in the roots of plants; possibly a
luxury uptake. The amounts of nitrogen, phosphorous and
cations (sum of Ca, Mg, K, and Na) in different organs of
the plants are 1.5-2 times higher at the wet meadow than at
the lichen heath, indicating that nutrients are less limiting to
growth at the wet meadow than at the lichen heath.

The snow cover is relatively heavy at the wet meadow, up
to 2 m in early May. This gives good insolation, and the soil
temperature during winter is seldom much below 0 C
(minimum -0.3 to -0.4 C at the surface during the November
to April period, increasing to a minimum of 0 C at -20 cm).
More plants tolerate these soil temperatures than the low
temperatures at the lichen heath. The vegetation period
is, however, shorter. The snow does not usually melt until
mid- or late June and new snow may be found in mid- to
late September. Although the mosses can start their
assimilation by snow melt (and even before), none of the
vascular plants is evergreen and new leaf has to be
produced before effective photosynthesis occurs. However,
translocation of reserves has occurred before effective
photosynthesis and before snow melt and leafing-out; thus
beginning before all the ground was snow-free.

The wet meadow might be used for summer grazing by
sheep, although a study has shown that the dominating
sedge was not favored by the animals. A daily herbage
intake per m® by sheep at the site was found to be about 0.7
g. During early summer this type of vegetation is also used
by reindeer. In early July about 25-30% of the forage is
woody plants and about 20% graminous plants, while later
in the summer forbs from other vegetation types are
preferred (about 45% of the total intake, although 10% of
the intake is still woody plants and a similar percentage of
graminous plants in August; Gaare, pers. comm., 1972).
The site seems to be too wet for strong influence of small
mammals although some have been found; more than at the
lichen heath which is too dry. Birds are also more frequent
at this site than at the lichen heath, but their influence could
possibly also be neglected in a relatively low-resolution
model.

The number of invertebrates in the vegetation and litter
layer at the wet meadow is about the same as at the lichen
heath. The minimum in summer (caused by a decrease,
especially in Dollenbola) is, however, less obvious (about
13,000 individuals per m? or 65 mg per m® in early August)
because more water is available. The amounts were high in
early summer (late June) and in fall (above 15,000



individuals per m* or 240 mg per m* in early September)
giving two maximum peaks. The wet meadow has a much
higher number of invertebrates in the soil than does the
lichen heath, mostly because of high populations of both
Enchtraeidae Acari and Collembola. The lowest total of
invertebrates in soil was found at snow melt (a very rough
estimate of about 125,000 individuals per m? or 1 g per m?)
and the highest in late August (roughly about 24,000
individuals per m? or 1.6 g per m?).

The soil respiration at the wet meadow is roughly
estimated at about 90 mg CO,(m? hr). Both the bacteria and
fungi rapidly decrease with soil depth as at the lichen heath.
One reason for this at the wet meadow is the anaerobic
conditions existing relatively close to the soil surface. The

General-Purpose Model

highest numbers of bacteria are found in the middle of the
summer at all depths, and the minimum, even by anaerobic
incubation, in fall (Lid Torsvik, pers. comm., 1972),
possibly because of the water conditions. Rough estimates of
the bacteria biomass in the upper 30 e¢m of the soil give
values of the order of 20 mg/m; (Lid Torsvik, pers. comm.,
1972). A similar rough estimate of the fungi biomass is about
70 g/m?® (Hansen, pers. comm., 1972).

The nonsymbiotic N-fixation at the wet meadow is about
twice as high as the lichen heath, about 1.3 g/m? per year
(Lid Torsvik, pers. comm., 1972), half of which is
caused by anaerobic bacteria. The blue-green algae at the
site fixed about 0.25 g N/m® per year. No symbiotic
N-fixation has so far been found at this site.

DESCRIPTION OF THE DESERT MODEL USED

The Desert Biome modeling programs are written in such
a way that the structure of the ecosystem in question can
largely be specified at execution time. The numbers of plant
and animal species groups to be treated separately, the
number of plant organ types to be distinguished, the
number of different size categories or stages of development,
the number of litter classes, and the chemical constituents to
be traced during the simulation are all flexible and may be
determined by the program user. Likewise, the time scale
and time unit for simulation may be varied freely.
Naturally, the parameters of the system are special to the
biological and chemical components modeled, and informa-
tion about these is required at execution time, as well as the
biological inventory of the system at the starting point of the
simulation, and meteorological data during its course. The
large measure of freedom given to and reliance placed upon
the user at execution time make it practicable to apply the
model programs to a wide variety of ecosystems, ‘

The models are based upon rate functions which, in
principle, can be studied quite independently of the
operation of the model, and can all be determined
experimentally. It would, of course, also be possible to fit
the parameters for the model by a process of successive
approximation, though the large number of parameters
involved would make this a lengthy and uncertain
procedure; this would, of course, prevent the use of the
same data in a validation test of the model, In the present
work, a combination of these approaches has been used
(prior and independent estimation of parameters, followed
by improvement by successive approximation in certain
cases), and it cannot be claimed that the extent of agreement
attained is any measure of the agreement to be expected if
the model (including parameters) were applied to other sets
of data -- even for the same sites.

The model used is a somewhat modified Version III
model of the desert ecosystem model (Valentine, 1973).
Each of the Version III submodels is intended to be used

primarily in conjunction with more sophisticated models of
other parts of the ecosystem, when these are the main focus
ol interest. These versions, however, were generally not
vet developed at the time of this work.

PLANT SUBMODEL

The submodel consists of parts for gas exchange,
translocation and death and handles both carbon and
mineral flows (Valentine, 1973).

Compared to Version III of the plant submodel, two
conceptiial changes were carried out in the present
simulation study, both dealing with the gas exchange part of
the model. The most important change was to make the
photosynthesis dependent on environmental parameters and
not only on seasons. It was also made optional to have
photosynthesis simultaneously with leafing-out in spring
and with the rapid downwards translocation in fall, as well
as concurrently with germination. For gas exchange only
net assimilation is treated in the present version of the
model. The amount of carbon fixed is a proportion of the
protein carbon in leaves at various seasons of the year
defined by phenological stages. In the present simulation the
year was subdivided into a spring period, a summer period,
a fall period (each of them divided into two subperiods),
and a dormancy period (Table 1).

Net carbon fixation by photosynthetic organs during
daylight hours is assumed to depend on irradiation, air
temperature and relative humidity. The rate of fixation is
related to irradiation by the Michaelis-Menton function.

R = (Ryay )/ (Kg + 1)

where Ry, .., is the rate of fixation at optimum levels of light,
temperature, and relative humidity, 1 is the irradiation and
K is the value of irradiation which causes R to equal

Rmax/z'
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Table 1. Phenological stages for the plant submodel

WET MEADOW

Spring Summer Fall Dormancy
Plant type Leaf-out Photosyn. Early Late Pre-leaf fall Leaf
Woody plants Jun 10 Jun 20 Jul 10 Aug 25 Sep 1 Sep 15 Sep 25
Herbaceous dicots Jun 10 Jun 20 Jul 10 Aug 25 Sep 1 Sep 15 Sep25
Monocotyledons Jun 10 Jun 20 Jul10 Aug 25 Sep 1 Sep 15 Sep 25
Lichens - — — — _ 2 _
Mosses — Juns Jul 10 Aug 25 Sep 1 Sep 15 Oct. 1
LICHEN HEATH
Woody plants Junl Jun 5 Jul5 Aug 25 Sep 13 Sep 15 Sep 25
Herbaceous dicots — — — — — — —
Monocotyledons Junl Jun 10 Jul 5 Aug 25 Sep 13 Sep 15 Sep 25
Lichens — Junl Jul5 Aug 25 Sep 13 Sep 15 Sep 25
Mosses — Junl Juls Aug 25 Sep 13 Sep 15 Sep 25

The maximum fixation is also modified by factors for
temperature and relative humidity, each varying from zero
to one. The factor for relative humidity increases linearly
from zero to one as the relative humidity increases from a
lower threshold to an upper threshold. Below the lower
threshold the factor has a value of zero; above the upper
threshold the factor has a value of one. Saturation deficit
may probably be a better parameter for the air humidity
and this or other values for tension of water in the air may
be used in the model in later versions for modifications of
the photosynthesis.

The temperature factor increases following a sigmoid
function from zero to one as the temperature increases from
a lower threshold to an optimal temperature, and decreases
linearly to zero as the temperature increases to some upper
threshold. The environmental values used in the simulations
reported here are given in Table 2. Most of the
optimum values are known for short-term experiments
(Kjelvik and Wielgolaski, 1972; Wielgolaski and Kjelvik,
unpublished manuscript); the optimum values on a daily
basis are only rough estimates.

Specified percentages of the carbon fixed are allocated to
the plant organs, and specified percentages of amounts of
carbon are then allocated to each of three carbon fractions
(protein carbon, reserve carbon and structural carbon). The
percentages may vary with plant organ, species and
phenological stage. This allocation procedure oceurs at the
same time the carbon is fixed and is equivalent to
translocation from photosynthetic organs to other organs, If
the nitrogen level in the photosynthetic organs becomes
depressed below a threshold amount, the percentage of
newly fixed carbon which is allocated to the protein fraction

will be multiplied by the complement with respect to one of
a negative exponential function. The amount of carbon
allocated to the correspondingly
increased.

reserve fraction s

In the present simulation, it is said that the allocation to
organs other than leaves is rather slow during the growth
season, up to 9% per day in woody plants, up to 2% per day
in herbaceous dicotyledons, up to 1.5% per day in
monocotyledons, and up to 0.1% per day in cryptogams.

It is assumed that when soil nutrients are not limiting,
plant growth is specified by constant mineral to total-carbon
ratios for each mineral, organ, species, and phenological
stage. The amounts of nutrients taken up from the soil are
then equal to the amount of carbon fixed multiplied by these
specified ratios. The uptake will, however, be limited by the
mineral soil nutrients available below a threshold value, and
decreases to zero at an accelerating rate as nutrients become
more scarce. Especially at the lichen heath, values strongly
below the threshold might often be found.

Translocation of carbon from storage organs to leaves
during leafing-out occurs at a constant rate, which might be
relatively high in the tundra. The protein and reserve
carbon fractions are summed (structural carbon is not
translocated) and specified percentages of this amount are
allocated to the three carbon fractions. The translocation
rate is therefore expressed as weight of protein and reserve
carbon translocated per weight of protein and reserve
carbon in the storage organ per unit of time. Up to 2-3% of
the available amounts in storage organs are in the
simulations said to be translocated upwards per day; the
amounts of nitrogen and ash elements translocated are
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Table 2.Values of environmental parameters used in the plant submodel for photosynthesis calculations

WET MEADOW

Parameters Woody dicots Herbaceous dicots Monocotyledons Mosses
Lower temperature

threshold 0 0 0 —2.5
Optimum temperature 22 22 22 18
Upper temperature

threshold 28 28 28 25
Lower relative humidity

threshold 40 40 40 75
Upper relative humidity

threshold 70 70 70 85
Maximum carbon fix-

ation rate

(mg CO,/g dry

matter per ha) 10.0 11.5 10.0 1.0
Irradiance at half-max.

fixation rate 200 200 200 100

LICHEN HEATH

Lower temperature

threshold 0 0 —2.5 —2.5
Optimum temperature 22 22 14 18
Upper temperature

threshold 28 28 22 25
Lower relative humidity

threshold 40 40 75 75
Upper relative humidity

threshold 70 70 90 85
Maximum carbon fix-

ation rate

(mg CO,/g dry matter

per ha) 7.5 9.5 0.72 1.0
Irradiance at half-max.

fixation rate 200 200 100 100

specified proportions of the total carbon translocated, these
proportions being. respectively, the nitrogen:carbon ratio
and the ash elements:carbon ratio in leaves.

Allowance is made for a constant rate of translocation
from leaves to storage organs during the pre-leaf abscission
period. This rate, which may be different for each storage
organ, is expressed as weight of chemical constituent
translocated per weight present in leaves per unit of time.
Protein and reserve carbon are summed, and specified
percentages of this sum are allocated to the three carbon
fractions in the recipient organs. Structural carbon is not
translocated; nitrogen and ash elements are. In tundra

conditions where the pre-leaf abscission and death periods
are usually short (Table 1), the translocation rate during this
period might be very high, often above 10% per day.

The transfer rate of material from living to dead
compartments (weight transferred per weight present per
unit of time) may vary with species, organ and phenological
stage. but not with chemical constituent and not with
environmental factors within each stage. The recipient dead
organic matter compartments are specified as input to the
model. The same dead organic matter compartment can
receive material from several sources, but the material from
a single organ of one species cannot be transferred to more
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Table 3. Soil characteristics*

Volume % soil water

Site Depth (em) Organic matter Saturation Field capacity ~ Wilting point Actual
%

Wet meadow 0-12 50.9 85.2 58.4 LA 6.7
12-35 82.1 §2.2 66.4 10.1 75.3

Lichen heath 0-2 28.5 54.1 29.3 6.0 27.4
2-8 2T 46.0 16.8 3.9 18.7

8-18 1.9 36.6 9.5 3.0 12.8

18-35 0.8 36.1 3.1 1.0 5.8

*Veum, pers. commi., 1973,

than one compartment. The death rate in the tundra is
usually low in periods other than in late fall. Then the death
rate of herbaceous green may be 10-40% per day. Woody
material and roots, as well as cryptogams, are said to have a
low. relatively constant death rate during the year, as an
average 0,01 per day.

The sensitivity of some estimated factors in the model,
e.g., the lower optimum 24-hourly temperatures for net
photosynthesis and the upwards translocation rates in spring
were tested by special sensitivity tests. It was found that the
model was very sensitive, especially to maximum photosyn-
thesis under optimal conditions and death rates, while less
sensitive  to  the optimum temperatures and upward
translocation rates. Except for necessary debugging,
especially of the new parts of the model and the data, no
serious problems arose in using the tundra data in the plant
submodel of Version 111 of the desert ecosystem model.

SOIL SUBMODEL

The submodel, Version 111, consists of two main parts, the
hydrology and decomposition sections. The hydrology
section handles snow melt, inflitration, water flows in and
on the soil, evapotranspiration, and erosion. The decomposi-
tion section deals with changes in dead organic material
caused by microorganisms and with leaching. Mineraliza-
tion of organic material is handled as is nutrient cycling,
especially nitrogen (see Radford, 1973, for description).

The various factors in the soil are studied by soil horizon,
and the processes modelled with respect to these horizons.
The rate of processes in the soil is in Version III of the
submodel: said to be dependent only on precipitation of the
exogenous variables, and only for the hydrology section. To
use the submodel for tundra conditions it was necessary in
some cases to allow variations with temperature and
sometimes (indirectly) with wind as well. Most of the

parameters and rates in Version I1I, however, are allowed to
vary between seasons, which are the same for all soil
processes. This implies a thermally defined partition of the
vear, sometimes split into relatively small units (e.g., to
handle litter fall). The scasons may thus vary somewhat
from those used in the plant submodel (Table 1).

Horizons for the submodel were determined by consider-
ing natural “limits” if present. For both of the tundra sites
studies, these horizons (Table 3) included essentially all of
the rooting zone.

HYDROLOGY

Simulation of soil moisture changes required certain
environmental input (daily rain or snow; daily pan
evaporation) run on water and daily 24-hourly air
temperature and extremes. Daily snow melt varied directly
with daily average air temperature above a minimum
temperature (1 C). Snow blowing, important for the lichen
heath, was made a seasonally variable fraction of unmelted
new snow, About 80% of new snow is blown away from the
lichen heath, 5% from the wet meadow. In order to
simulate infiltration, average rainfall rates were assumed to
vary with size and season of storm (e.g., 5 mm/hr for total
daily storm of 10-20 mm during the summer season).

Snow melts, runon, rain, free (pooled) water were all
summed as “total precipitation” subject to infiltration
and/or runoff. Infiltration calculation was based on an
average infiltration rate (mm/hr) variable with soil water
content in a roughly inversely exponential manner from a
maximum 10 mm/hr to a constant minimum of 0.
Infiltration inte and water flow within frozen soil (assumed
when air temperature and snow depth are below minima)
were set to zero. Also, “total precipitation” was assumed to
saturate snow cover before being available for other flow.
Thus, during further snow melt, “snow water” would be



released (melted) along with new melting. Runoff from the
sites took place mostly during snow melt (at the lichen heath
only during this period) with a maximum when the snow
depth remaining was between 15 and 5 cm.

Downward movement of water became impossible when
the calculated water content of a horizon exceeded full
saturation. Otherwise soil water in excess of field capacity
moved downward after one day. Further drainage,
however, was a rapidly exponentially decreasing function of
the difference between water content and field capacity.
The points for water saturation, field capacity and wilting
were known in different soil horizons and sites from pF
studies (Table 3).

Evaporation and transpiration were both modelled for
the top horizons, while only transpiration was said to take
place from deeper layers, in proportion to live root
distribution in the horizons. Pan evaporation was used as a
measure of potential evapotranspiration in the present
study. Evaporation from the top layer and successively
lower layers continued until depletion of the layers
(maximal evaporation = potential evapotranspiration times
the percentage of bare soil) or until the soil water started to
reduce the actual evaporation rate below the potential rate
(of no concern for the wet meadow). Transpiration from the
various horizons occurred at the potential evapotranspira-
tion rate times the percentages of plant cover and of live roots
in the horizons. The limits to actual transpiration from a
given horizon were soil water reduction (as above) and the
potential transpiration for that horizon. Total water loss
was, however, not allowed to exceed certain minima, the
permanent wilting points of the various layers.

Problems in adapting the soil model to tundra conditions
arose mostly in the handling of soil moisture. Thus, snow
melting and blowing and water flow with a lower barrier
present were necessarily modelled for the first time or
largely changed. The high water content and the low bulk
density of the soil at the wet meadow (0.2 g/cm”) were
unusual conditions for a desert and made some changes

General-Purpose Model

necessary. The strong shrinkage effect at drought of the
peaty soil was also uncommon for desert soil, but is not
covered in the present sophistication of the model. Other
and considerable changes were partly inspired by the
present exercise. All changes forced welcome generalizations
needed even for desert conditions (cold deserts, at least).

DECOMPOSITION

The soil submodel deals with the transfers of standing
dead to litter and further soil organic matter
(non-recognizable) and to mineralized nutrients. These
values could be obtained by respiration measurements of

to

microbes attacking the various organic material and by
measured weight loss of the material caused by leaching and
microbial activity. The biological process rates in the soil are
said to be zero at extreme water conditions, above water
saturation and below wilting point. Between these limits the
decomposiiton-respiration rates were said to occur at
average seasonal rates, given as a mean for the horizons at
the site. These rates were applied to various horizons by the
use of seasonal horizon-specific multiplying constants. The
rates were given as percentage of decomposition (loss) per
day of, respectively. protein carbon, reserve carbon and
structural carbon. The highest decomposition rate was
found for herbaceous litter at the wet meadow during the
summer, up to 6.6% per day of protein carbon, 2.6% of
1.8%
decomposition rates were used for cryptogams, down to
0.01% for structural carbon for the growing season.

reserve carbon and of structural carbon. Lowest

The nitrogen fixation and losses are, in the present version
of the model, treated similarly as mentioned for breakdown
of litter. This means that the same water limitations oceur,
and that constant values are given for each season as grams
gain or loss of nitrogen per day per gram total carbon soil
organic matter.

In the present run of the submodel the other processes

handled are minor, e.g., erosion, and are therefore

neglected.

RESULTS

The computer output reports on changes in the input
variables to different times of the year (output for lichen
heath and wet meadow appears in Appendix 1). The
changes in plant cover of the various types of plants are
expected with most changes for the herbaceous vascular
plants. The differences in dry matter of plants as well as the
various constitutents in the plants seem to be as validated
from observed values. The reduction was stronger for
protein and reserve carbon in the soil than for structural
carbon. As expected, the mineral fractions increased during
the winter. Because of input by precipitation there was some
increase in nitrogen. phosphorous and cations to the system

during the winter, while the amount of total carbon was
strongly reduced during the same period. The variation in
total carbon, soil water and snow cover during the year is
given in the graphical output. The lower biomasses shown
generally in the second year were caused by extremely low
temperatures in July of that year.

Even if the model seems to run for the parameters used it
might be that minor changes in the estimated data may give
a still more realistic output. By sophistication of the model,
exact values for all input parameters and flows may be still
more important than in the present version of the model.
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APPENDIX 1
Ourput EXAMPLE

Lichen Heath

NOPWFGIAN TBFP  —— 1972 DATA FOR LICHEN HEATH —= <STICSTUYV HAPNANCTPYINDA,
INTTTAL PFPORT ON AUC 2 19717
CONSTTTUFNTS OF VECETATIONMAL NTOMASSs Go NP KCAL. PO HECTARF
MITRCOGEN ENIONS CaTICONS FOOTFYN C
WONDY PLANTS
AREEN PAPTS 233.00 250700 1MW13.00
NON-TREFM, AROVE CROUND 173.00 1172.00 5741 .00
POOTS 0-2 CM 1E5.00 15.00 105.00 sEa.00
f00TS ?7-9 CH 1372.00 126.00 BTR.LD 47 27.00
POQTS 8-18 M4 ae?.00 Bo0.cl 5f1.00 3632.00
ROOTS 18-35 CH 2Tl.00 0.00 ?10.00 1177.00
TOTAL 7979.00 657.00 54E2.00 T u28.00
MONCCOTYLENONS
CREEN PARTS 2160.00 130.00 1rT0.00 T425.00
NON-GREEN AZOVE TROUND 00 00 <00 <00
RO0TS 0-" CH a1.00 17.00 £5.00 I13.00
ROOTS 7-8 CH TEQ.O0 99.00 547.00 76 10.0C
ROOQTS 8-18 CM 486,00 €2.00 347.00 1671 .00
POQTS 1P-35 CH 187.00 23.00 130.00 £27.00
TOTAL 3673.U0 325.00 2705.00 1 264b.0O0
LTCHENS
AREEN PARTS 17600.00 1e00.00 12°00.00C T 0517.00
MON-CRETN AROVE FROUND - 0U «an 00 .00
ROOTS 0-2 CH =0C .00 -00 -00
POOTS 2-8 CM 00 00 .00 00
POOTS B-18 CM - 00 «-00 «00 <00
ROOTS 1P-35 CH «00 «00 .00 .00
TOTAL 17600.00 1600.00 12900.0C T ®&12.00
MOSSES
CGREEN PARTS j21.00 39.00 27%.00 1108 .00
NON-GREFN ABOVE GROUND 536.00 &T.0D ?37.00 1235.00
ROOTS 0-2 CH «00 -00 .00 «00
ROOTS ?-8 CM 00 «0n «00 =00
ROOTS B-18 CM =00 00 +00 «00
ROOTS 18-35 CH -00 «00 00 00
TOTAL 85,00 5 .00 4E£z.00 o 39,00
ALL SPECIFS
GREEN PARTS 2357R.U0 2002 .00 172(P .00 11054 .00
NOMN-GREFN AROVE EGROUND 2?R7.00 270.00 1IRe.0N T176.00
ROOTS 0-2 CH 2%6.00 27.00 170.00 28l.00
ROOTS 2-8 CH 2118.00 2?248.00 1l421.0C T347.00
ROOTS B-18 CM 13€8.00 142 .00 208.00 4707.00
P00TS 18-35 CM £17.00 53.00 740.00 1764.00
TOTAL 3p117%.00 2668.00 21436.00 D 2525.00
GROUND COVER BY DTFFERENT PLANT SPECIESs PPR CFNT.
WoOnY PLANTS .97
MONOCOTYLEDONS 12.18
L ICHENS RF.379
HOSSES 2971
TOTAL 91.361
PERENNIALS «?32 ANNUALS
CONSTTTUENTS 0F SHED SEEDS
NTITPOCEN AMIONS CATIONS FROTEIN C
WOODY PLANTS =00 00 «00 00
MONOCOTYLFDONS «00 00 00 00
LTICHENS 00 «00 .00 «00
MOSSES =00 00 «00 00
TOTAL -00 «00 00 =00
CONSTITUENTS OF DFAD ORGANTC MATERTALy Ga. OR KCAL. PER HFFTARE
TYPE OF MATERTAL NITROGEN ANIONS CATTONS PROTETIN C
MOODY NON-GREEN STN. 3o0en.00 168.00 700.00 10587.00
WOODY EX-GREFN STD. 700.00 37.00 ~00.00 24 07T .00
MONOCOT <TN. 1170.00 51.00 54,00 402%.00
LTCHEN DEAN 2500.00 250.00 1500.00 8595.00
MOSS DEAD 352,00 40.00 224,00 1232.00
WOODY LTTTFR 3uE.UD 52 .00 220.00 3252.00
HERE ACCOUS LITTER 14320.00 755.00 3800.00 4 92 30.00
DEAD ROOTS D-2 CM z217.00 12 .00 44.00 T45.00
DFAD ROOTS Z-8 CM 1807.00 100.00 ife.00 €210.00
DFAD ROOTS £-18 CW 11%F.00 63.00 235.00 3975.00
DFAD ROOTS 18-35 CM 477,00 24 .00 Be.00 14 30.00
GPEEN LTCHFNS 176u0.00 1500.00 12800.00 r0517.00
TOTAL 4 4?RT.00 3160.00 20714.00 152258.00
SOTL VARTAPLES
NITROGEMN ANLIONS CATTONS FROTEIN C
OPCANTC MATTER CONSTITUENTS
FROM 0. TO 20. MM. 956377.00 31140.00 166080.00 322 7550.00
FROM 20. TO FD. MM, 28792%.00 14040 .00 T4880.00 1773500.00
FROM 80. TO 180, HM. 747237.00 7880000 153600.00 ? % 0S00.00
“RO¥ 180. T2 3I°0. HH. PEEHETLUC 16320.00 q70480.00 71 5780.00
ToTaL 240800°,00 a0300.00 481€00.00 87 7530.00
TN MINERAL FRACTINN
TROM . TO 20. MM, 527,00 3000.00 77800.00
FROM ?0. TO 20, MM. 2072.00 3100.00 78900.00
FROM 80. TO 170. MM. 2TFRT.00 16000.00 27200.00
FROM 180, TO 370 MM. 3537.00 T7200.00 40800.00
TOTAL 119%1.u0 49300.00 17u700.00
TRTAL» SOTL AND OFAD
ORCGANIT MATERTAL PHE42RT LD 14 27€0.00 677014,00 A4y F7B2.00
TCTREL IN FCOSYSTFM uta4Co. 00 1458429,00 F33470,U0 9533X13.00
SOTL WATTR POYTNTTAL, ATH.
oM U. 1D Th. MM -10.00
rRoM  2¢0. T2 o0, HM. -lu.00C
TROM 80. TN 1°PD, MM, -10.00
FROM 18C. TO 35N, MM, -10.0C

NORY Y

RESERVE C

?e200.0n0
16278.00
1639.00
1415".00
90E1.00
339R.00
T1435.00

9970.00
=00
1385.00
11540.00
7385.00
2770.00
33000.00

392960.00
«00
=00
=00
00
=00

37 2360.00

2106.00
409,00
.00
00
00
«n0
62 01.00

431826.00
20371.00
30864.00
25629.00
16446.00
6167.00
£03596.00

=000

RESFRVE €
-00
00
00
00
.00

RESERVE C
61%.00
4593.00
4401.00
47405.00
2710.00
183.00
84550.00
387.00
3191.00
2047.00
766.00
31 2960.00
543702.00

RESEPVE C
864450.00
257700.00
523500.00

172020.00
1B17670.00

23 1377.00

ZPFE436R.00

Il

oy I
57590.0°
85709.0C

E34E.0T

T4543.00
47711.00
17892.0N

2882197.0C

27302.00
-0r
IE66.00
10554.00
195548.00
T333.00
ABa0",00

BPES528.0°7
=00
By
-0n
-0r
00
B7E52%8.00

2630.00
177%0.00
«on

«00

-on

-0C
TTuZ0.00

217050.00
10749%.07
17812.00
10°103.0"7
FT265.00
?5225.0C
1230754.00

STRUCT C
-0r
.00
.00
«00
=00

STRUCT C
100°00.00
13000.0C
TB376.00
144000.00
17978.00
r0960.01
T14320.00
T480.00
£1999.0C
I2ET9.00
14880.00
B26528.00
1605960.00

STRUCT C
16 608000.0°7

7768800.00
15976000.00

General-Purpose Model

TOTAL €

azunT.C0
1rc7928.00
11217.0C
ATy 00
5930440
?2477.00
3e726N.0C

4 4587 .00
-0
5364.00

0 4704.C0
28610.00
10770.00
134055.00

17epoe7.00
.co
-or
-0C
.0r
«or
1290000.00

12840.C7
23720.C0
07
00
)
«orn
TE560.00

1479930.00
131648.20
16577.0C
178189.00
88414.00
3315T7.07
18378T%.00

TOTAL C
.00
.or
00
«ar
«0or

TOTAL C
112070.00
20000.00
66800.00
zZo000c0.00
17970.0C
T4400,00
54 8000.00
8568.00
T1a00.00
456 96 .00
17136.00
1780000.00
2 701920.0C

TOTAL C
20760000.00

33600N0.00
132000N0.00

33 SFCCNDS "LAPSED

DRY “ATTF™

229220.51
268933.1"
27931.2 ¢
232772.74
148971.74
S58CE.TH
963602.94

110478.50
«-.NC
17365.1C
111386.2"
T1283.72
26733,64
333247.21

3190851.81
oo

3190751.81

31334.2°
58870.20
.cr
~
«00
.on
IM08.48

356249%,.,72
3277T03.3"
41796487
384159.54
220254.9€
82598.98
45T7850T7.37

DRY MATTFCO
«0on
00
01
.0n
«00

DRY MATTF®
2T6788.84
49300.248
116027.26
498405440
quSBu.2Y
ASN06.64
1105398459
21186.4C
176552.20
112991.07
42372.80
3190851.81
5719425.37

ORGaN.Me
41520000.0C

18720000.00
3s400000.0C

97972000.00 10 38000D.CC 2176000C.00
£0104700.07 60?00000.0012040M00C.70

51710 RO

.00 62501927,0C126119425.00

52°4]1514.0" G4 TTaTas 0C130697732.00

«45E SFrONDS TLAPSED
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NOPWECTAN TEP — 1977 DATA FOLR LICHEM HEATH -— STTOSTUV HAPOAN™ RUINNA, NCPWY
RFPORT NO. 1 ON AUC 26 1772 (T.F.e AFTER 27 DAYS OF STHULATTON? 1.794 SFCONDS TLAPSED
CONSTITUENTS OF YFCETATTOMAL BTOMAST, G. P9 KCAL. PFR HFCTARE
KITeDPEN LUB 1L CATIONS PROTFTN C PESFRVE C SYPULT € ToTAL C DRY 4ATTFP
WNODY PLANTS
GREEN PARTS 325C.10 Tr3.57 220,24 157T18.70 35102.18 70173.87 120944.59 29T431.77
NON-GREFN AROVE CROUND 1729.23 172.9€ 1151.74 5963 . 9P 16341.11 arpuia.sr 108345 .89 269R62.1 7
ROOTS O-2 CM 1E%, 24 1%.00 104.9° 573,71 1730.91 ©113.31 11827, 28449.07
ROOTS 2-R CH 1180.02 125.97 a77.80 4o 26 .73 1u424.072 TEIRTL2T 95194.41 2371087.9°
ROOTS 8-12 CH 8P 3,29 T2.98 SFD.FT 308%.11 9221.19 4R60T.3T 6097 T.67 1517 32.57
PODTS 1£-25 CM 331.uR .99 ?0%2.9°¢ 1159.41 TRE1.07 1827662 TCPAn .2 S6200.2 F
TOTAL TTuu.3E 6I 47 £1°9,587 71335.14 20292.13 I08GS51.14 4196 78.41 1041464.57
MONGCOTYLFDONT
GREEN PRRTS 2020.p° 11€.37 145041 2 111 T4.47 14935.38 41132.97 67202.7°F 164095.51
NON-GREFN ABOVE CROUND <00 «.0n «an 00 10 -0n .Cr Bein
ROOTS 0-2 CM 90.82 11.97 €4,85 2I13.60 13B7.67 IR77.09 5ITH.3T 13T90.2*
ROOQTS 2-8 CH TER,. 47 97..77 R41.75 7614 .97 11562.25 T0E13%.08 8 4770,29 111595.5¢
ROOTS 8-18 CHM 48%.02 61456 346.20 1 T4.18 7399.74 19591.R81 286 FT W27 T1u17.71
POOTS 18-35 CH 181.62 22.95 17T £28.19 2775.28 7347.18 10757.71 2c783.88
TOTAL 2536.83 310.97 2SI2.F 3 1 B4 05,40 18059.88 102358.0€ 156823.33 397283.04
LICHENS
GREEN PARTS 17436.03 1578.54 12629.31 R 1577.82 39995 2.68 Bu1286.9F L 302777.45 324ET13L.5F
NON-CREEM ABOVE GROUND =00 «00 00 «00 .00 =00 0" 00
ROOTS 0-2 CHM 00 -0n .00 «00 00 -0C .CC «0°
ROOTS 2-8 CH -00 =00 00 -00 00 =00 =00 .0
ROOTS B-18 CM - 00 -00 .00 .00 .00 «0r =00 -ar
ROOTS 18-35 CH -00 «00 «00 -00 «0n =07 <00 «07
TOTAL 17836.02 1578 .54 12618.31 C1577.82 399952.68 BB 12846.9f L ICTTT7 .45 3286713.5¢C
HOSSES
GREEN PARTS 323.02 3n.72 223.3%2 1146.97 2187.85% 10008.30 13339.07 3r52.8°
NON-GREFN AROVE CROUND 532.39 46.95 23E.72 1A32.89 4090.29 17769.56 23692.7% 588N2.5E
ROOTS 0-27 CH =00 «00 «00 00 =00 -or -CO .07
ROOTS 2-8 CH =00 =00 .00 =00 -00 .00 «.cr an
ROOTS 8-18 CH =00 =00 -00 =00 00 .00 -0r .00
ROOTS 1A-35 CH «00 =00 -on «00 - 00 -00 =00 .ar
TOTAL 85F 40 85467 HEO =11 XM.81 6278.1H 27773.86 TTCT1.87 91755.8 5
ALL SPECIFS
GREEN PARTS 23036.03 1942.19 1659F.0E 19617T.91 ¥ 217R.09 96 7507.9F L 5043M3.94 3741393.94
NON-GREFN ABOVE GROUND 2261.61 21%.91 1382, 4F TTHL.AT 206831.40 107810.3F 13I2C78.E4 320€64,71
ROOTS 0-2 CM 255.0€ 2697 169.A3 8%2.70 3118.58 1°786.40 1679729 51839.3"
ROOTS 2-8 CH 2138.489 223.75 1819.55 Tul.19 7598T.17 10£556.35 139984.71 T4 2683.54
ROOTS 8-18 CH 1368.31 141.88 307.07 4763.28 166T0.83 658195.14 895°8.8E 223150.33
ROOTS 18-35 CHM 513.12 52.98 3319.E5 1785.6C 6237.16 25573.80 33597.57 93688.T4
TOTAL 29573.62 2607 .60 2087063 12298.17 524587,87 12794830.02 1916311.00 4767416.57
GROUND COVER BY DIFFERENT PLANT SPECIESs TER CFNT.
HOODY PLANTS 25.64
MONOCOTY LEDONS 17467
L ICHENS 95.840
HOSSES 13.170
TOTAL azZ.451
PERENNIALS 25.681 ANNUALS -000
CONSTITUENTS OF SHED SEEDS
NITROGEN ANIONS CATICNS "ROTFIN C RESERVE € <TRUCT C TOTAL C DRY WATTER
WOODY PLANTS =00 «00 =00 00 .00 «00 -00 00
HONOCOTYLEDONS -0C =00 00 =00 =00 =00 =00 00
LTICHENS .00 .00 00 .00 =00 «00 =00 =00
MOSSES .00 =00 =00 00 -00 =00 00 .00
TOTAL 00 =00 =00 =00 00 «00 00 -ar
CONSTITUENTS OF DEAD ORGANTC MATERTALs G« OR KCAL. PER HECTARE 4
TYPE OF MATERTAL NITROGEN ANTIONS CATIONS PROTFIN C RESERVE C STRUCT C TOTAL € DRY MATTEP
HOODY NON-GREFEN STP. 3065.95 167.25 £96.98 1D0538.72 613.R6 100386.97 111899.55 275512.77%
WOODY EX-GOEEN STD. 789.2° 43.07 I3.01 276752 5652.80 17873.23 22293.5% 54378.37
MONOCOT STD. 1300.75 6T 45 Ef4.30 4686.37 5360.04 39062.93 59109.37 171609.10
LICHEN DFAD 2645.939 262.45 1616.83 91 07 .36 5102 3.05 150080.77 210211.18 523860.20
MOSS DEAD 357.71 39.97 22%.87 1231.13 2705.80 139583.49 1738042 4U885.45
HOODY LITTER 951.92 52.32 221.30 3272.3€ 189.19 T1153.9C 34615 aUF 85538.93
HERB ACEOUS LITTER 14472.42 764%.19 3311.78 h aR22,54 85610.89 317375.85 §52809.27 1117292.73
DFAD ROOTS D-2 CH 213.61 12.07 45.0 " TIT42 423,62 7385.41 8577448 21028.1°5
DEAD ROOTS 2-8 CM 1793.81 97.28 165.45 E164 .68 3170.43 61552.81 T0887.92 1752B€.35
DFAD ROOTS £-18 CM 1133.30 6177 230.47 3896.95 2003.63 I8903.97 44804257 110TRE.9?
DEAD ROOTS 18-35 CH 424,50 2453 BT.28 1460.74 T51.61 1458%.34 16801.62 41546.74
GREEN LTCH NS 17600.00 1600.00 12800.00 “ 0512.00 3329€0.00 P26528.00 1280000.00 3190851.81
TOTAL G470 2% 3193.35 21187.37 F u193.78 E50464.91 1E14756.61 2319415.11 STET76.37
SOTL VARTARLES
L NITROGEM ANICNS CATTONS PROTFIN C PESE RVE C STRUCT C ToTAL C ORGaNa M.
ORGANTC MATTER CONSTITUENTE
FROM 0. TO ?0. HMHa 9566921.41 31153.68 166154.6° 32°7055.25 BES835.87 16613312.12 20 766207.2F 4153206.5C
FROM 20. TO an, MM. 387883,34 14030.27 Tudzr.f1 13X 2523.48 287518,72 7TEB483.37 0358491.50 1B716983.07
FROM B80. TO 180, MM. T96941.15 Z8743.70 153297.76 2 T35063.91 622474.26 15933207.37 19190745.5C 38381491.0C
FROM 180. TO 350. HM. 766369.0€ 16287.87 BEBFRT.RE 1 41E4.62 171683.80 2720190.50 1C0°7603°.00 21752078.0"
ToTaL 2407884.91 30215.48 48114F,97 A7EBE0OT.12 1817512.73 5010515%.00 601914 7R.50120782958.00
IN MINERAL FRACTION
FROM 0. TO 20. MM. 3590.5A° 3072886 78402.77
FROM 20. TO 80. MM. 2115.04 3140.29 29194.28
TROM 80. TO 100. HM. 2949.11 16047.41 ZT437.85
FROM 180. TO 3504 HM. 3430.01 ?7238.10 41017.8"7
ToTAL 12084.74 49493.67 17E04R. TR
TOTAL+ SOTL AND DFAD
ORCANTC MATERIAL 2464678.84 14 2908.50 E7RTRTILOC A HM.AT 2367977.62 £1719215.5C € 51009%,50126 14573420
TOTAL TN FCOSYSTEM 247427 7,44 145516.09 £987(0T.67 8515297,00 2872570.44 52993785.50 G4 427274.5013091 3150,07

ACCUMULATEN NET GATN DR LOSS TN ECOSYSTEH

WATER MINERAL SOTL  NTTROTN ANTCNS CATTONS TNTAL €
TO OF FROM ATMOSPHERF 149817777 .00 .00 -12 aus 99.13 Bu .0 87T4C7.80
CY RUN-OFF CR RUN-ON .00 - 00 « 00 -00 +N0 -0
TO OR FROM <URSOTL -441°I0B0 W50 .uo -2 e -11.04 -gn.72 .00
TOTAL 5565 TE35 .00 - 00 -14 7. 56 38 .09 753.679 RT4C T4 B0
SOTL WATEP POTENTTALy ATH.
FROM 0. TO  ?0. HM. -e10
FROM ?20. TO Al. MM, -« 80
TROM  ED. TO 1°0. MM. -T.ED

FROM 180. TD 3°0. MM. -10.00
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ACCUMULATED PRFCIPTTATTON TO AUC 25 1772 INCLUSTVE TS 30.0 MH. - THAT 19 M2.0 TONS ©FR" HECTARE JHTG SEEANNS TLAPSED

NOPWECIAN IPP — 1977 DATS FOR LTCHEN HEATH —- STIGSTUV HARDANT PYINDAs NORUWY
REPORT NO. 2 ON SFPT @ 1772 (T.F.y AFTER 38 DAYS OF STMULATTON) «R41 SFCONDT “LAPSED

CONSTTTUFNTS OF VEGETATIONAL ETOMASSs C. OR KCAL. PFR HECTARF

NITROGFN ANTONS CATTONS PROTFTN C RESERVE € “TRUCT C TOTAL C DRY MATTF™
W0ODY PLANTS
GREEN PARTS 1525.56 97 .05 107Ta5€ 7716.71 17230.48 TIZ68.57 9819%.20 n42231.14
NON-GREEN ABOVE GROUND 2I07.78 209,48 15€3.75 B8 T4 .84 Z22841.75 AG058.24 117774.83 2924 68.17
ROCTS 0-2 CM 165.21 18.99 104,23 580.27 173541 9175.91 1147254 28521.°7
ROOTS 2-3 CHM 197 %.02 162451 1273.25 Trug.48 203952.77 T6179.91 1N4BY° .15 260248.097
20075 A-18 CH 12674 R3 104 .74 BZB.2" S0 3.4 13596.76 5877%.18 67357.87 167157.07
ROQTS 18-S CH 527.1°F 42.18 | I4a4,04 2131.32 563E.R0 1827%.82 26701.T4 Ga5C4at 0
TOTAL TT3R.37 63058 5179.21 I 2088.00 81990.78 311586.55 42560537 10553921,.5"
HMONOCOTYLFNONS
GREEN PARTS 866425 4.4 8 616.54 5112.54 6873.52 83761.67 E5TPT.72 137125.0°%
NON-GREEN ABOVE CROUND =00 =00 -00 «00 +00 .00 +00 00
ROOTS 0-2 CM 2U%.549 1%.50 146,50 N91.77 22391.04 7661.55 [ LT b L7C56.24
ROOTS 2-8 CH 1170.89 13025 942.14 ED2.3E 16068.55 10516.8F 52581.77 129788.1°
ROOTS 8-18 CM 829, 3¢ 81.33 59C.5% 3706.28 10099.17 19530.23 33335.E8 82319.1°
ROOTS 18-35 CH 29F.00 ?9.4 3 r11.07 1305.34 36Tl.38 T324.09 12303.77 30408.71
TOTAL 3527.04 308.99 2511.82 « 711R.25 3896261 104794.39 160875.27 396897.57
LTCHENS
GREEN PARTS 17334.70 157T1.4 5 12571.60 £ 2748.5C a04384.07 850489.0% 13170P1.6F 3281912.94
NON-CREFN ABOVE GROUND =00 .00 .00 -0c =00 .00 «CC .00
ROOTS 0-2 CH .00 00 =00 .00 N0 -0r -00 .an
ROOTS 2-8 CH Ly -0n 00 .00 00 00 00 «0r
ROOTS B-18 CM =00 00 <00 00 «00 =00 Qa0 <00
ROOTS 18-35 CHM =00 00 «00 00 =00 =00 o0 «0r
TOTAL 17394,70 1571 .45 12571.60 T 274B.5E 504344 .07 850 89.03 :3170%L.66 3281312.84
HOSSES
GREEN PARTS 321.84 38.37 271.38 11 56.60 2206.29 10088.6E 13851.55 3Im23.99
NON-CREEN ABOVE GROUND 532.99 46.91 23655 1R 31.52 4087.23 1775624 23678.99 58758.4%2
ROOTS 0-2 CM - 00 00 00 =00 =00 -00 00 .00
ROOTS 2-8 CM .00 -00 =00 00 -00 =00 .0r 00
ROOTS B8-18 CH .00 .00 .00 -00 -0n =00 SCcro 07
ROOTS 18-35 CH =00 .00 .00 00 =00 =00 -CP «an
ToTAL 874,83 85.28 457.97 2988.12 €293.52 P 7844.91 TT176.54 9282.47
ALL SPECTIFS
BREFN PARTS 201u8.3°% 1756.35 14877.10 T 233.91 430618.36 977587.85 14B84%6.11 3695593.0N
NON-GREEN ABOVE CROUND 283, TE 25639 170 .30 1 070G.7F 26928.98 103P14.48 151649.82 351226.6°
ROOTS D-2 CH 370.75 I1.49 2F1.42 157195 40Z26.85 12798.4F 1839R .86 45578,.3¢2
nooTs 2-8 CH 3285,91 292.76 2229.0° ' 3750.83 37024.32 10665677 157831.97 3900%6.918
ROOTS 8-18 CH 2094, 199 LBS.67 1819.53 BT43.21 23685.92 68259.42 1C068R.55 289\ 76,20
ROOTS 18-25 CH 819.17 71.61 5E5.13 34 36.6F 9310.98 25597.9C 38385.51 age72.7TE
TOTAL 29514, 94 2596.27 20722.57 I 4842,.932 531590.97 1795714.86 19407a8.77 4B2EEBG.44
GROUND COVFR BY NTFFFPENT PLANT SPECIF<: PER CPNT.
HOODY FLANTS 28 oF 49
HONOCOTYLEDONS 15.259
LICHENS RE.107
MOSSET 13.156
TOTAL 92.296
PERENHIALS 24.683 ANHNUALS 000

CONSTTTUENTS OF SHFOD SEEDS

NITROGEN ANIONS CATIONS PROTETN C RESERVF C STRUCT C TOTAL C DRY MATTF®
MOODY PLANTS .00 0N =00 00 -00 .00 .00 N0
MONOCOTYLEDONS - 00 .00 «00 -00 =00 00 «00 00
LICHENS - 00 00 .00 =00 =00 =00 .00 «00
MOSSES 00 00 =00 00 -00 =00 .00 .0
TOTAL «00 =00 .00 «00 .00 =00 -or 0r
CONSTITUFNTS OF DFAD ORGANTC MATERTALs G. OR KCAL. PER HETTARF
TYPE OF MATERTAL NITROGEN ANTONS CATIONS PPOTFIN C RESERVE C STRUCT € ToTAL C DRY MATTEP
WODDY NON-CREEN STD. 3043.96 166.09 £92.39 10863.33 618.24% 296327.37 11071R.93 27384,.72
WOODY FX-RPEEN STD. 36R.2F 21.17 168.18 1370.29 2833.54 6967.938 11179.81 27567.85
HONOCOT STD. 1136.14 57.01 575.1% 4132.40 474 €.08 34070.45 52948,92 106322.67
LICHEN DEAD 2580.22 255426 1585.22 AR 83.58 S0084.R1 185729.27 204663.FRF °~ 510034.95
MOSS DEAD 357.0R 39.92 223.59 1229.34 2628.21 13894,.10 17822435 44340.51
MOODY LTTTFR 964.2° 57.99 224 .0F 314,87 191.70 T1558.74 TENE5.32 BEE50.ET
HERB ACEQUS LITTER 1458u.09 T7T1.85 40°E.61 € 034912 BE63I8.68 719943.17 856926 .97 1127492.56
DFAD ROOTS 0-2 CH 217414 17.40 48.66 T33.03 509.41 T267.58 8503.28 21049.6°
DFAD RDOTS 2-8 CM 1781.16 98.61 3F3.21 6171.4% 3154,.A1 61128.49 T0408.75 174092.27
DFAD ROOTS 8-18 CM 1125.32 61.35 229.07 3P E2.67 1993.88 38676403 G4y A9, 5€ 110N33.2¢F
DFAD POOTS 18-35 C¥ 471.52 23.37 BE.TF 145057 748,05 15488.87 16687 .49 41262.99
GREEN LTCHFNS 17600.00 1600.00 12900.00 f 051200 33 2960.00 826528.00 17R000C.C0 3190851.81
TOTAL a4172.12 3162.01 ?1072.85 L 2443.66 547174,08 15998489.98 2299827.72 5713794.67
SOTL VARTABLES
NITPOGEN ANTONS CATICNS PROTFTIN C RESERVE C STRUCT C TOTAL € MHPVG,M, M.
ORGANTIC MATTER COMSTITUENTS
FROM 0. TO 20. MHM. 957235.41 T1177.87 166290,77 37 B366.62 8EB205.97 1FF22163.37 207767 75,75 41553471,57
CROM 20. TO Al. HH. 387338.57 . 14070445 T4T7%.25 1331547.59 25733T.52 7768097.31 9356922.T77 18713364.75
TROM 80. TO 180. MH. 796830.17 T8722.62 1531R4,.,57 2 T 302%8.12 522090.06 15932159.25 19187277.2° 38378558.5"
FROM 180. TO 3%0. MH. 766332.32 16275.832 86807.32 q 4BY.TF 171558.00 9TR9%511.75 ICPT4554.50 21749109,0°
ToTAL 240823Z€.47 0196.77 481051,94 B8R 4427.06 1819191.53 50111931.0C EC195589.50120371099.07
IN HINERAL FRACTTINN
FROM 0. TO 20 MM, 36T0.47 314817 79011.6%
FROM 20. TO A0 MM. 2187.35 3149.61 29240.7E
FROM 80. TO 180. MM. 3110.46 16085.5°% 2767342
FROM 180. TO 350. MM, 347R.67 7726%.26 4122€.60
ToTaL 12ZF4,.91 49651.59% 177152.4°
TOTALs SOTL AND DF AD
ORGANTC MATERIAL 2HELTT X 5F 143010.37 E79257.27 B84 6" .62 2366325.59 51T11780.50 R 434977.00126108397.07
TOTAL TN FCOSYSTEM 2494288,50 145606.59 E99379.9% B853131%.5 2897916.56 5300C495.00 F4435T775.5M130931°77,00

ACCUMULATEN NET GATN OR LOSS 77 FCOSYTTEM

WATER MTNTRAL SNTL  NTTROCEN AN TONS CATIONS
T2 OF FROM ATHMOSPHERE T41277H6L L0U - 00 -5 M 204.79 1739.40
BY RUN-OFF OR RUM-ON =00 =00 . 00 «00 -00 .0C
TO OR FROM SURSOTL -1047°2U91.00 «00 -F " 40 -26.20 -720°.58 .Cn

TOTAL 1364°1369.00 « 00 -111. 0 178459 1529.82 9592 F.08
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SOTL WATFF POTTNYTALe ATH.
TRCM Bx g "h. MM. =1:30
Ror 0. T0 A0, MM, -1.20
TROM  AbL. TO 17C. MM. -1.70
FROV 180, TO 3IN. MH. =790
ACCUMULATFN PRECIPTTATTION TO SEPT 9 1772 TNCLUSTW T3S 47.1 MM. - THAT T€© 471.0 TONS PER HECTARE <4 TH SFCONDS “LAPSED

PERHTTS ONLY
PCRMTTS ONLY

.11999999851 OF THT PROPNSER UNTT CHANG® AT 2ER +
9999959851 OF THF PROPNSED UNTT CHANG™ AT 273 +

000 DAYS
«000 DAYS

STATE!
STATEL

LERY]
1e71)

NCRWECTAN IBP — 1972 DATA FOR LICHEN HEATH - - STTICSTUV HARCANT PVINDA+ NORMWY -

RFPORT NO. & ON JULY 5 1973 (I.E.s AFTEF 337 DAYS OF SINULATION] T.4588 SECONDS FLAPSED

CONSTTTUENTS OF VFGETATIONAL PTOMASSs G. OR KCAL. PFR HECTARE
NITROGEN ANTONS CATIONS "oATFTN € RESERVF € STPUCT C TOTAL ©  DRY MATTER
WhODY PLANTS
SREEN PARTS 745,94 37.71% 434,57 T™E9.38 16627.01 70557415 94673.50 232738.87
NON-GREEN ABOVE GROUND 2506.43 222.10 1696.22 9899.09 25103.16 85752.67  120758.92  299580.68
ROOTS 0-2 CM 1F4,18 14.90 106,23 5T5.27 172062 2108.4°5 11800.37 28392.99
ROOTS 2-8 CH 2170, 48 175.35 1427.82 8782.27 23237.02 TE868.55  107887.85  267507.30
©00TS B-18 CM 1407, 84 112 .97 926.05% 5777.22 15108.21 4B555.44 69390.27  172028.48
R00TS 18-T5 CH 597.4F 46 .5 T 192.54 2479.77 6407.20 18208.64 27095.61 67088,31
TOTAL 7573.34 611.57% 4ITF 46 74912.97 28203.22  30B04E.89  431163.09 1067I2B.27
MONOCOTYLTDONS '
GREEN PARTS 632488 35.70 §ze. 34 8T63.65 6370.66 1756248 2B69R T8 69599.60
NON-BREFN ABOVE GROUND =00 .00 .00 .00 .00 .00 .00 .00
Q00TS 0-2 CH 178483 15.92 126.G8 87.38 1769.58 3196.93 5800,8% 18255.60
ROOTS 2-B CH 1105487 107.26 779.92 48 79.07 11971.95 26688.1F 43495.18  107815.12
ROOTS 8-18 CH 569.01 60.80 395.88 231246 578035 1705176 25184.57 62314.64
ROOTS 18-35 CM 281.90 6.8 170.55 1D46.89 2707013 639861 1018R.67 25096.61
TOTAL 2728.49 286415 1900.67 1 3836.40 28599.67 70859.93  113286.00  278681.5€
LTCHENS
GREEN PARTS 15764.58 1408424 11265.92 598 72.87 I89060.78  B18365.33 1267298.97 3155972.56
NON-GRETN ARDVE GROUND .00 .00 .00 .00 .00 .00 .00 «00
ROOTS 0-2 CHM .00 =00 .00 .00 .00 .00 .00 .00
Q00TS 2-8 CH .00 .00 .00 .00 .00 =00 .00 .00
ROOTS 8-18 CM .00 .00 .00 .00 .00 .00 .00 .00
ROOTS 18-35 CH .00 .00 .00 00 .00 .00 .00 =00
TOTAL L5TE4. 54 1402 .26 11265.92 98 77.87 389060.78 B18 B5.37 12767298.97 3155972.56
HOSSES
RREEN PARTS 24R.11 29.17 162.54 253.87 1819.52 532016 11097.55 27522.07
NON-GREEN ABOVE GROUND 521.17 45.87 231.31 17 30.91 3996462 17367461 Z3150.14 5795587
ROOTS D-2 CM .00 .00 .00 .00 .00 .00 .00 .00
ROOTS 2-8 CH .00 .00 .00 .00 .00 .00 =00 -00
ROOTS B-18 CM .00 .00 .00 .00 .00 =00 .00 .00
ROOTS 18-35 CM +00 .00 .00 .00 .00 .00 .00 +00
TOTAL ber.2e .04 393,85 ZT w473 5816.13 ?75692.77 38283.69 84977.9%
ALL SPECTFS
GREEN PARTS 17389.47 1511.84 12291.40 - 3039.77 413877.96 914805.12 1401722.78 3485832,69
NON-GREEN ABOVE CROUND 3027.60 267497 1927.53 116%0.01 29099.77  103115.28  183905.06  357036.55
ROOTS D-2 CM 363,01 30.87 230.31 18 09.51 3490.20 12301.38 17201.20 §2688.59
ROOTS 2-A CH 3266.35 T84.61 2203.63 1 3661.34 35208.97 102512,70  151383.01  378922.472
RODTS B-18 CH 1972.85 173.72 1320.93 8039.68 20888.56 £5607.20 aB5IR.n4  238339.12
ROOTS 18-35 CHM 834,37 71.00 563.09 I526.66 9114433 2860325 17288423 97180.91
TOTAL 26833.6F 2339.97 18536.89 1 1367.02 511679.80 12772938,.92 1 845391.73 4586960.19
GROUND COVFR BY DIFFERENT PLANT SPECIETs PER CPHT.
WOODY PLANTS 24.369
MONOCCTY LEDNNS 7.887
LICHENS 5.0 76
MOSSES 12.205
TOTAL °0.847
PERENNTIALS 262369 ANNUALS .00D
CONSTTTUENTS OF SHFD SEFDS
NITROGEN ANIONS CATIONS PROTETN € RESERVE €  STRUCT € TOTAL €  DRY MATTFR
W0ODY PLANTS .00 -00 .00 .00 .00 .00 .00 .00
HMONOCOTYLTDONS .00 .00 .00 .00 -00 .00 .00 .00
LTCHENRS .00 .00 .00 .00 .00 =00 .00 .00
MOSSES .00 .00 .00 .00 .00 .00 .00 .00
ToTAL .00 .an .00 .00 .00 .00 .00 .an
CONSTITUFNTS OF DEAD ORGANIC MATERTALs: Go OR KCALe PER HECTARF
TYPE OF MATERTAL NITROGEN ANTONS CATIONS PROTEIN C RESERVE €  STRUCT C TOTAL C  DORY MATTER
WOODY NON-FREEN STD. 2976435 160.52 671.8¢ 10097.96 683.06 96128.24  106909.2€  264175.219
WOODY EX-GPEEN STD. 70.0° 1.83 20.10 191.57 827.61 2605.86 3228.68 T983.35
MONOCOT STN. 3US.T2 164 € 177,30 1340.39 1653.90 15932.9C 17927.19 44505.00
LTCHEN DEAD 3073412 290.27 2049,04 1001.59 6E859.47  168068.58  281869.8°9  601688.93
MOSS DEAD 436,78 42.07 775.99 1523.24 3256432 16353411 21132466 §557.70
WOODY LTTTIFR 977.32 5767 22€.64 TTEA,TH 196.60 11986.17 3I5582.71 B7B28.7°9
HFRE ACEOUT LITTER 13362.68 T11.33 4166, 930 4 T 49.61 8D220.84%  333361.67  461031.73 1138558.39
DEAD ROOTS 0-2 CH 537,96 43.47% 297.27% 22 B9.54 4489.73 13476483 20256410 49958.0F
DFAD ROOTS 2-3 CM 1757.0F 9aT.uT T61.79 EDL3 .44 3181.18 60307.732 £9532.35  171937.63
DFAD ROOTS B-13 CM 11069.5° 60467 228.13 3P 18.E8 2010.82 3809655 43926.0F  108616.74
DEAD ROOTS 18-35 CH 415,64 23.09 86451 1431.92 756465 18273.4F 16868.02 4072180
GREEN LTCHTNS 17600.00 1600.00 12800.00 £ 0517.00 3929650.00 826528.07 1280000.00 3190851.81
TOTAL 42562.27 I107.76 21755.47 1 8999.59 556295.51 1612124,69 2 317819.78 5759235.19
SPTL VARTARLES
NITROGEN ANIONS CATTONS PROTFIN € RESERVE €  STRUCT C TOTAL C MHGAG.D.Me
ORCANTC MATTER COMSTITUENTS
TROM 0. TC  20. MM, AR 1429.47 31417.08  167777.39 1796983.06  £89304.85 16695846,37 20872131.75 41748263.50
TROM ?0. TO  ED. MM. IIT4ET 4N 1334749 74791.9" 1 R4E96.34  ?56031.38 T764607.94 934533I5.50 18690671.00
FROM AN. TO 1RN. MM. 795999,99 S8570.50  152371.50 271 8481.67 519322.97 15973998.87 19161803.25 33323606.50
TROM 180. TO 350. HM. 7£6052.93 1618%.62 86137.58 QRS TI.0C  170641.30 9784367.37 WBE3ISAT.A2 21727175.27
TeTAL 2410948, 81 AD171.63  4B0A78.4% 9 -18740.00 1%35300.05 50158918.00 6074 2858.00120485716.00
TH HINCRAL FRACTTON
FROM 0. TO  7D0. MM. 3500451 2895.93 76915.54
FROM 20, TO  8N. MM. 290154 3260.7F 7993€.02
FROM 80. TO 1P0. MM. 4797.51 16229.56 28416.8%
FROM 1RO, TN 3T0. MM. 37770 27354.71 416P4.50
ToTal 1492°.2°% 497450.%7  1769f7.70
TOTALs SOTL AND DF AD
ORCANTC HATERIAL Su5ayZU.71  162970.87  E79187.31 AT 77 39,66 2331595.53 51780962.50 € S60777.5C126288951.0°
TOTAL TN [COSYSTEM 2ya52c7,94  145310.39  &37724.70 %M O106.50 2903275.71 57003887.0C 64 BOEZEIL.00130831911.00
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ACCUMULATFD NET GATN OR LOTS To ECOSYSTEM

HATER HMINERAL <nTL NTTROCFN AN TONS CATTIONS TOTAL ©
T0 OR FROM ATMOSPHERT 242309465€ .00 - L0 1961. T 436 .54 ImT.717 FE460.9T
BRY RUN-O0FF OR RUN-ON ~1110717398 .00 00 - 00 «00 =00 =00
T7 OR FROM SUBSOTL -2216606344 .00 -0n -110 . 30 -554.1% -44T3.21 .00
TOTAL 165407744 .00 « 00 RS Ta 4 -117.61 -T725.44 66460, 93
SOTL WATER POTCNTTALe ATM.
FROM 0. TO 20« MM, -«10
FROM 20. TO A0. HHM. -«50
TROM B80. TO 120. MM. -2450
FROM 180. TO 350. HM. -2.90
ACCUMULATED PRECIFTTATION TO JULY 5 1973 INCLUSTVE TS 4FF,7 MM, - THAT TS 4657,0 TONS PER HECTARE «474 SFCONDS FLAPSED
NORWEGIAN IBP — 1972 DATA FOR LICHEN HEATH —-- STIGSTUV HAPNANM RVTIDDAs NORWY
REPORT NO. 5 ON AUG 2 1973 (I.E.» AFTEP 365 DAYS OF STHULATION) 1.782 SFCONDS FLAPSED
CONSTITUENTS OF VEGETATIOMNAL BTOMASSs Gs OF KCALs PFR HECTARE
NITROGEN ANIONS CATIONS PROTFTN C RFSERVE C STRUCT C TOTAL C DRY MATTFP
weonyY PLANTS
GREEN PARTS 73068 53 377.6" 067.79 20240.90 T2897.28 102205.97 25C491.51
NON-GRFEN ABOVE BROUMD 2506.13 222.04 1695.75 9909.10 2513127 85913.16 12095748 I00069.47
RO0OTS 0-2 CH 164,32 18.30 1ou.20 580,80 1737.10 9190.80C 11578.€9 28660.21
ROOTS 2-8 CM 2161.39 17530 1423.42 BB27.19 23371.83 T6588,12 1087R7.13 269725.44
ROOTS 8-18 CH 1806.41 112.89 924,79 57T 55 .98 15198.42 59015.9F 69966.32 173443.8C
ROOTS 1B-35 CHM 592, 6F 86,51 392.43 2490.4% 6839.32 18381.33 T7I11.10 6T515.85
TOTAL 7559.39 606.17 4918,29 TEEIL.26 92118.78 311986.65 480732.6°7 1090006.28
MOMOCOTYLEDONS
GREEN PARTS 607.9n .02 TT2.2% E568.4€ 8TA0,33 24216436 3956%.14 I546T.52
NON-GREEN ABOVE GROUND =00 =00 =00 <00 «00 00 00 Ny
ROOTS D=2 CH 178.34 15.38 125.72 832.72 1767.78 3196.34 5T9R .88 142485.81
ROOTS 2-8 CM 1102.92 10B.96 TT77.68 4 TL.32 11364.74 ?EE37.28 B 387 .30 107365.37
ROOTS B-18 CH 567.51 60.63 398,77 2309.77 5780.39 17048.648 25129.41 62300.7°2
ROOTS 18-3%5 CH 281.2€ 24 .40 170.07 1045.38 2705.86 6393.44 101a8.68 25086.% 8
TOTAL 26397.98 2u0.89 1840.46 1 562T7.65 31003.71 TT494.06 128125.42 308466.07
LTCHENS
GREEN PARTS - 15679.07 1384.77 1107n.18 G 26 33.6C 407127.76 PEE3IBT.E5 1 326149.0F 3300923.7°%
NON-GREEN ABOVE GROUND 00 -00 00 <00 =00 00 =00 «nC
ROOTS 0-2 CH «00 «00 00 «00 =00 00 00 .an
ROOTS 2-R CH «00 <00 -00 <00 =00 <00 00 .00
ROOTS 8-18 CM =00 «00 =00 00 -00 «00 -0on 00
ROOTS 18-35 CH =00 00 00 00 =00 «00 =00 «00
TOTAL 15677.07 11B4.77 11072.18 526 33.66 B0TLZT.TE P5E BT.65 1326189.0€ 3I300223.75
MOSSES
GREEN PARTS 251.97 27.9% 161418 1022.66 1950.68 £920.01 11893.35 294 T8,.96
NON-GRFEN ABOVE GROUND 520.44 45.81 230.98 178%.581 3991.03 17338.33 2311776 57375.57
ROOTS 0-2 CH -00 -00 =00 00 «00 00 «-00 00
ROOTS 2-8 CM «00 «00 «00 «00 «00 «00 00 .o
ROOTS 8-18 CH =00 «00 -00 =00 =00 .00 -CO 00
ROOQTS 1R-35 CH =00 -00 «00 00 .00 «00 00 00
TOTAL T72.31 TaTH 392.16 2rR11.07 5941.71 2 (258.348 35011.11 BIB5G.6T
ALL SPECTFS
GREEN PARTS 17269.36 1473.26 11983.30 T e292.5€ 438103.66 962421.29 1879817.50 3ETE361.69
NON-GREEN ABOVE GROUND . 3026.57 267.85 192R.73 11697.50 29122.25 10325148 15 8071.24 357444.95
ROOTS 0O-2 CH 342.66 30.77 229.93 1413.51 3504.88 1738715 17305.54 §2906.07
ROOTS 2-8 CH 3264.31 284.26 2201.05 13698.52 35336.56 103227.40 15226248 377090.81
ROQTS 8-18 CH 1971.93 173.52 1319.56 BOB5.T1 20975.51 6606460 35105.73 235Th4.65
ROOTS 18-35 CH 837.92 T0.92 562.51 353%5.82 9155.18 248T7T8TT 37455.78 92T02.43
TOTAL 26708.75 2I05.58 18222.08 1 7703.63 536187.95 1272126.67 1926018.27 4782250.50
GROUND COVFR BY DIFFERENT PLANT SPECIFS+ PER CANT.
WoODY PLANTS 25.010
MONOCOTYLEDONS 10.4 43
LICHENS BE.336
MOSSES 12 .4 =9
TOTAL 91.9E7
PFPENNTALS 25.010 ANNUALS <000
CONSTITUENTS OF SHFD SEEDS
NITROGEN ANIONS CATICNS PPOTETN C RFSERVE C STRUCT ¢ TOTAL C DRY MATTER
WOODY PLANTS =00 00 00 =00 =00 =00 .00 .00
HONOCOTYLEDONS ‘ =00 0N =00 00 «00 =00 =00 -an
LICHENS =00 -00 -00 -00 =00 «00 -or 00
HOSSES 00 <00 .00 «00 00 =00 00 .00
TOTAL «00 <00 <00 «00 00 -0C «CP 00
CONSTITUENTS OF DEAD ORGANIC MATERIAL» G« CR KCALs PER HECTARF
TYPE OF MATERIAL NITROGEN ANIONS CATIONS PROTETN C RESERVE C STRUCT C TOTAL C DRY MATTF™
WOODY NON-CREEN STD. 2928.84 160.13 6T0.47 100 72.50 688.17 95883.46 1CE6 48,13 263520.4F
MO0DY EX-GREEN STP. 177.03 Eal5 TD.E1 1224.78 2733.78 11589.86 15508.42 38137.29
HONOCOT STD. 382.34 20.61 22R«75 M 5T.50 2616.TH 17300.68 21974897 58167.90
LICHEN DEAD I001.3F 287.09 2011.31 10768.72 65823.30 1F0190.00 236782.02 589927.060
HOSS DEAD 42535 4777 269,67 14 84,32 317147 1591633 20572.12 51162.7°
WOODY LITTER 957.63 E2.37 221.12 T278.29 191.90 71210.72 34680.91 8570016
HERB ACEOUS LITTER 12665.55 6T4a24 3957 .01 4 S043.T6 76184.08 3168T4.11 438101.95 1081919.91
DFAD ROOTS 0-2 CM B87.25 33.45 26he52 2073.08 4079.15 12209.88 1836717 4RZ290.6 7
DEAD ROOTS 2-8 CHM 1727.85% 95.59 TE5.01 £926.15 3128.61 £9134.0° 68184.848 168605.77
DFAD ROOTS 8-18 CHM 1080.38 52.04 222.30 3718.50 1961.41 37094.69 427 TH.EC 105769.67
DFAD ROOTS 1R-35 CM 404.32 2747 any .23 1393.05 73752 12290.03 16020.60 29615.75
GREEN LTCHFNS 17600.00 1600.00 128p00.00C rf D512.00 392960.00 826528.00 1280000.00 3190351.81
TOTAL 41773.8° 3060.21 ?1152.07 X T553.F4 554272.14 1597781.87 22996M7.52 ST1GCER.56
SOTL VARTABLES
NITROGEM AN IN NS CATIONS PFOTFIN C RESL RVE € STRUCT C TOTAL € MGATG.". M.
ORGANTC MATTER CONSTITUENTS
FROM Q. TO 20, MH. 962377.20 J1456.27 168073,2I0 32 5442,.94 894427,93 16717424.75 27 R2IZ295,50 41786591.00
TROM 20. TO B0. HM. I3TI4T.33 13322.55 782F0.50 1 T 2109%.44 295551,30 7763653.25 9:1313.87 19€82627.7°5
FROM B80. TO 180. MM, T95598.94 28495 .07 1519F6 .73 27 1202 .50 517949.486 159720209.37 1914 9361.2F 39298722.5°7
FROM 1B80. TO 3IF0. MM, 265315.52 16144 .00 26078.°F WWE053.37 170174.63 9781B27.,77 1CBS806C.27 2171E120.50
TOTAL 2411235.5F “0018.88 480404,0° 224813.19 1838103.30 50179114,.,0C (0242030.00120434C61.00
IN MTHERAL FRACTTION
“RCH 0. 1O 20. HH. 422,21 3124 .79 78871.2°F
FROM 70. TO B0. HH. 284°,63 328%.51 I00R7.63
FROM BO. TO 1°0. MH. 433T.R0 16330.67 79019.9C
TROM 180, TO 350. MM. 3699.72 27432.21 421B3,7R

TOTAL 14701, 36 c0176.12 13U158.56
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TOTALs SOTL AND NFAD
OKCANTC MATCRTAL 24FT910, 79 143255.21 Ee1714.6F © 7 236F.81 2792375.44 S1776A95.57 (2541677.50126198729.C0
TGTAL TN TCOSYSTEM ZUALGL T, 50 145560.78  £99947,74 S 00T0.37 29785F2.77 SIMGO072.00 B 4G7658.5C130930079.00
ATCUMULATFN NFT GATN DR LOSS TN ECOSYSTEM
WATE® MINTPAL SPTL NT¥PO"™N AN TOMS ~ATION TOTAL 7
TO OF FROM ATHOST HYERE I44974LE40 .00 ] 1701.1R 877495 7477.97 177843454
TY RUN-0FF OR RUN-ON -1110717998 .00 .00 «00 .00 -00 .o
TN OR FROM SUBSOTL -29646°0160.00 -0 -148 7 24 -T41.17 -5979.36 00
TOTAL 372774517 .00 «Uu 21 7. 84 132.78 1493.57 1278 3.54
SOTL WATER POTENTTALy ATH.
FROM 0. TO 20. MM. -.50
FROM 20. TO  BO. HM. -.50
TROM RO, TO 180. MM. -« A0
“ROM 1B0. TO 350. MH. -1.30
ArCUMULATFD PRECTPTTATION TO AUG 7 1973 INCLUSIVE TS SE<.8 MM. - THAT TS 565°.0 TONS PER HECTARE 477 SFrONDS FLAPSED

NORWEGIAN TAP -- 1972 DATA FOR LICHEN HEATH -- STIGSTUY HAPDANT PYINDA» NORWY

REPORT NO. & ON AUG 26 1973 (T.E.s AFTER 389 DAYS OF STMULATION) 1.479 SECONDS FLAPSED
CONSTITUENTS OF VEGETATIONAL BIOMASSs G. OF KCAL. PER HECTARF
NITROGEN AN TONS CATIONS PPOTETN C RESERVE C STRUCT C TOTAL C DRY MATTER
WOODY PLANTS
GREEN PARTS 179.26 .75 376437 127153.28 27189.7€ 83160.87 122868.31  299051.05
NON-GREEN ABOVE CROUND 2506.1F 221.99 1695.34 9926.80 25180443 261682,89  121290.17 300898457
ROOTS 0-2 CM 168, 5€ 14.89 104.17 589.60 1763.37 9378.89 1169146 2°086.36
ROOTS 2-8 CH 2163,23 175476 142700 89 99.58 23588.65 777%5.58  110727.77  273269.27
POOTS 8-18 CH 14065, 59 112.87 920,57 5802.25 15333.12 59750.32 70R8S.69  175711.72
POOTS 18-35 CH 593.09 46,50 192.34 7507.73 6891.16 18656.72 27655.60 68465.6 8
TOTAL 7611.89 602.26 487 g9 39084.25 99506.49  175B18.82  464205.57 114E482.67
MONOCOTYLFDONS
GREFN PARTS BES.ET 2763 I31+55 1@45.91 13703.17 3TTT5.45 61724.53 148388.97
NON-GREEN ABOVE, FROUND .00 .00 .00 .00 .00 .00 .00 .00
ROOTS D-2 CM 177,95 15.84 125.43 332.00 1769.25 3203.79 5R05.084 16266405
POOTS 2-8 CH 1100.53 108.70 TT5.TT 4R70.33 113F3.55 26701.34 43555,22 107561427
RODTS 8-18 CH 566432 60 .4 B 393,87 2311.07 5797.53 17088.36 25196.9€ 62481.50
ROOTS 18-35 CH 250,78 24434 169.67 104547 2710.78 540R.37 10168.54 25135.21
TOTAL 2731.21 226499 179€.24 1 9308,74 315964.78 91177.27 146886.29  357752.97
LTCHENS
GREEN PARTS 15551.62 1365.38 10923.03 6372552 41428755 BT1857.80 1 3894570.8€ 3358183.7°2
NON-GREEN ABROVE GROUND «00 <00 .00 .00 «00 «00 .0r =00
ROOTS 0-7 CM .00 .00 .00 .00 .00 .00 .00 .an
ROOTS 2-8 CH .00 .00 .00 .00 .00 .00 .00 .00
ROOTS 8-18 CH =00 <00 .00 «00 «00 «00 o0 =00
ROOTS 1B-35 CH .00 .00 .00 .00 .00 .00 .or .00
TOTAL 15551.62 1365.38 10923.03 G 3725.52  4168287.55 B7 W5T.80 139 9870.85 3I358183.78
MOSSES
GREEN PARTS 254,85 27.73 159,98 1063.03 2027.66 9272.06 1236274 30626.5%5
NON-GREEN ABOVE BROUND 519,87 45,75 2M.71 1786.26 3986.28 17317.54 23090.08 57306.73
ROOTS 0-2 CH .00 .00 .00 .00 .00 .00 .00 .00
ROOTS 2-8 CHM .00 .00 .00 .00 .00 .or .00 .00
ROOTS 8-18 CM .00 .00 .00 .00 .00 .00 .00 .00
ROOTS 18-35 CM .00 .00 .00 .00 .00 .00 .00 .00
TOTAL TT4.6F 71,48 390.68 2M49.29 6013.90 26589.60 I5452.79 87933.2°
ALL SPECTFS
GREEN PARTS 17231.39 1451.49 11770.95 Qa7 92.74 45TL6E8.1% 1001666.16 15 6027.02 3836210.31
NMON-GRFEN ABOVE GROUND 3025.98 267.74 1926.05  11713.07 291E6.67 103500.42  14438C.1T  358205.29
ROOTS 0-2 CM IBZ2.51 30.77 229.650 14 21 . RO 3532.62 172532.28 17486.50 §3352.41
ROOTS 2-8 CM 3263.76 283.95 2198.85 1 3762.91 35572.20 104436.88  153779.98  380830.4%9
200TS 8-18 CM 1971.90 173.35 1318.39 B113.31 21130466 66838.68 ag082.65  238153.21
ROQTS 18-35 CHM 833,83 70.85 562,00 3553416 9201493 25065.05 17820.14 93600.89
TOTAL 266£9.38 2273.11 1798F.84 I 5TE3.77  555772.21 1318039.47 1995575.47 4350352.5€
CROUND COVER BY DTFFERENT PLANT SPECIFSy FER CFNT.
WOODY PLANTS 27.07
MONOCOTYLEDONS 1F.1 3
LICHENS RR .7 78
MOSSES 12.607
TOTAL 97,94
PERENNIALS 7T.058 ANMNUALS =000
CONSTITUENTS OF SHED SEEDS
NITROGEN ANIONS CATINNS FROTCIN € RESERVE € STRUCT C TOTAL €  DRY MATTEP
WOODY PLANTS .00 .00 .00 .00 .00 .00 .00 .00
MOND COTYLFDONS .00 .00 .00 .00 .00 .00 .00 .on
LTCHENS «00 <00 -00 -00 =00 =00 «0r .00
HOSSES .00 .00 .00 .00 .00 .00 .0r .00
TOTAL .on .00 .00 .00 .00 .or .00 .00
CONSTITUENTS OF DEAD ORGANIC MATERTAL: Ga NF KCAL. FEP HECTARE
TYPE OF MATERTAL NITROGEH ANLONS CATIONS PROTEIN € RESERVF C STRIET C TOTAL C DRY MATTFR
WOODY NON-GREEN STD. 2915, 41 15947 667467 10076.63 690.89 qragn,84  106167.36  262330.30
WOODY £ X-CREEN STD. 146.64 T.12 TT.08 173732 38T78.27 14655,17 20070.77 §59227.18
HONOCOT STD. 421,72 22.25 207,90 2915.62 3640480 19363.95 25820437 £3328.27
LICHEN DEAD 2842.87 265.9F 1112.2°  10295.30 53257.54  162132.32  225685.1F  562233,1°
HOSS DEAD 412.37 4630 2E60.36 144017 3075.5T 15425429 199481.03 49592,2°
WOODY LITTER 932.87 51427 216.27 2UG.34 188.21 30531.37 33926457 83835.95
HERB ACEQOUS LITTER 11917, 79 £35.26 3751.1C 4 202%.14 71093.30  t03861.07  #19992,51 1037039.49
DEAD ROOTS 0-2 CM 434,12 35.24 238.21 1848.312 I6H5.42 10882.27 1637607 40390.77
DFAD ROOTS 2-8 CM 16087, 54 nT.64 147,97 5805.0€ 3065.24 57923.01 66793.30  165164.97
DTAD ROOTS B-13 CM wee.2s 57.84 217,90 U2 WET 1921.27 36335.22 41902.05 103612417
DFAD ROOTS 1B-I5 CM 396.0F 22,01 R? .57 1364 .68 723.73 13605.6F 15694.07 38807.87
GREEN LTCHENS 1760000 1600.00 12800.00  © 0517.00 332960.00 87€528.00 1290000.00 3190851.81
TOTAL BUTAS.EF 29%.26 20820.20  W5732.75  550183.23 1576488.16 727236412 EGHE410.0F
SOTL VARTABLES
NITENGEN ANTONS CATTONS FROTFTN € RESERVE € STRUCT € TOTAL € MJ3SG.D. M.
OPRANTC MATTER CONSTITUFNTS
FROM 0. TO 20 MM, 963424,17 S1507.08 169430,8F 30 IE32,69  900225.76 1673I2T9.67 20917037.5N 41834075.C0
FROM 20. TO BO. MM, 787220, 57 13896.32 410,17 17173 97.5F  255087.CR T762678.5F 9337083.75 1B6THIET.5C
TROM  80. TD 180. MM, 7952R7, 39 2B436.5°  151FF2.57 2T S553.727  F168A3.29 15917253.97 13139690.75 38279781.5C
TROM 180. TO 350. HM,. PE5817.32 1811060 85919,70 01 T7.07 179825.31 ’357331'!.5!"- 10 A5 T915 .87 21707833.75
ToTaL 2H11754.37 f9°46 .57 4e010c.24 A712655.74 17813A1.72 F019°3091.07 BCZIT!ZB-“UIZDW'}S!ST.UH



IN MINERAL FRACTION
FROM 0. TC 20.
FROM 20. TO aO.
FROM 80. TO 180.
FROM 180. TN 3F0.

ToTAL

TOTAL+ SOTL AND DFAD
ORCANTC MATERIAL

TOTAL TH ECOSYSTEM

ACCUMULATEN HET GATN
TO OR FROM ATMOSPME
RY RUN-OFF CR RUN-0
10 OR FROM SUBSOTL

TOTAL
SOTL WATER POTENTTAL
FROM 0. TO  20.
FROM 20. T0  BD,
FROM 80. TO 180.
FROM 180, TCO 350.

ACCUMULATFD PRECIPIT
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EBZuCu .36

7004°0.20 #°

General-Purpose Model
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TOTAL CAPPON TN WODDY PLANTS

Y AXIS (s10se¢ S) TS GPAHQ
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A
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1.012°
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«T54F
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TOTAL CARPON TN OC AD MATERTALS
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207 . General-Purpose Model
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Wet Meadow
NORMEGIAN IBP- 1972 DATA FOR WET MEADOW SITE NOR3 --STIFSHIV.HART VINDA NORWAY
INITIAL RFPORT ON AUG 2 1972 2 .288 SECONDS FLAPSED
CONSTITUFNTS OF VEGETATIONAL RIOMASS: G. OR KCAL. PFR HECTARE
NITROGEN P + ANIONS CATIONS PROTETN C RESERVE C orFe C TOTAL C DRY MATTFR
WPODY PLANTS
GREEN PARTS 15680.00 1127.00 10290.00 5330.00 56400.00 93100.0C 203400.0C 500562.00
NON-GREFN PARTS 13928.00 2786.00 ?6000.00 47378.00 171640.00 £53186.00 772904,.00 198 353.3C
TOTAL 29608.00 3912.00 36290.00 1017 78.00 228080.00 64 6486.00 97630M8,00 2448915,.7 10
HFRBACEOUS DICOTS
GREEN PARTS 2887.00 39%.00 31644.00 9907.00 10880.00 27300.00 % B087.00 120196.95
NON-GREEN PARTS 1661.00 408.00 3322.00 57 10.00 11760.00 422850.00 59750.00  151054.5°7
TOTAL 4543.00 801.00 6466.00 15617.00 22650.00 £9%580.00 1078%7.00 271251.45
MONOCOTYLFDONS
GREEN PARTS 15249.00 1326.00 11934.00 52514.00 60760.00 1731 76.00 286450.00 T7i0499.90
NON-GREEN PARTS 76345.00 5337.00 36945.00 12 7000.00 ?91640.00 1224934,00 1643574.00 410 11.97
TOTAL 521%4.00 666300 48279.00 179514 .00  352400.00 139B110.0C 1930078.07 4816111.81
HOSSES
GREEN PARTS 2633.00 282.00 4326.00 3050.00 9160.00 51163,0C 69373.00  174791.00
NON-GREFN PARTS E640.00 540.00 7885.00 2 30 T4.00 28385.00 114540.00 166000.00 41506690
TOTAL 9273.00 827.00 12211.00 32128.00 IT546.00  1€5703.00  235373.0C 589357.89
ALL SPECTFS
GREEN PARTS 16444.00 3129.00 29694.00 125371.00 137200.00 344739.0C 607310,00 1506089,87
NON-GREEN PARTS 59174.00 9071 .00 74152.00 A1 3662.00 503426.00 197F180.00 2 E82278.00 EGLS5586.67
TOTAL 95618,00 12199.00 10334F.00 329033.00 680626.00 2279979.00 3259538.00 B8121636.37
GROUND COVFR BY DIFFERENT PLANT SPECIES: PER CFNT.
HOODY PLANTS 4.0
HERBACEOUS DICOTS 17.017
HONOCOTYLEDONS 3T.98°
MOSSES 92,98
TOTAL 9E.939
PERENNIALS 96.229 ANNVALS 000
CONSTITUENTS OF SHFD SEEDS
NITROGEN F + ANIONS CATIONS PPOTETN C RESERVE C OTHFR C TOTAL © DRY MATTFP
HOODY PLANTS .0oc -00 00 00 00 -0r .ar o
HERE ACEQUS DICOTS .00 .00 .00 .00 .00 .00 .o .00
HONOCOTYLEDONS =00 =00 <UD «00 <00 00 «ar «on
HOSSES .o -00 .00 =00 «00 =00 «0n 07
TOTAL - 00 =00 .00 =00 «00 «00 -nn .02
COMSTITUFNTS OF DEAD ORGANIC MATERIALs 6. OR KCAL. FER HECTARF
TYPE OF MATERTAL NITROCEN P+ ANIONS CATTIONS PROTEIN C RESERVE C OTHER ¢ TOTAL C DRY MATTFR
WOODY NON-GREEN DF AD o0 .0n .00 .00 .00 .00 .00 <nr
WOODY SOTL DEAD .00 «0n «00 «00 -00 =00 n o
HFPBACEQUS SOIL DF AD .00 .00 .00 .00 «00 .00 .on .ar

Wo0DY HERBACEOUS NEAD 154,00 lo0.00 1EF.UOD 547.00 83T.00 1504 .00 2992.00 T181.C5



Wielgolaski et al.

DTCOT STANDLNT DEAD
MONOCOT STANDING NMEAD
WOODY WOODY STN. NEAD
MOSS DEAN

LTTTER ON SURFACE
DFAD ROOTS D0-120MF

DEAU ROOTS 1Z2-3G0MM
SURSOQTL Drap °NOT<
TOTAL

SOTL VARTAELES

ORGANIC MATTER COMSTT
FROM N. TO 170.
FROM 120. TO 350.

TOTAL

TN MINERAL FRACTION
FROM 0. TC 170.
FROM 120. TO 3%0.

TOTAL

TOTALe SOTL AND DFAD
ORGANTC MATERIAL

TOTAL IN ECOSYSTEM
SOTL WATER POTENTIAL»

FROM 0. 70 120.
FROM 120. TO 350.

NORWEGI AN IBP-

REPORT NO. 1 ON AUG

270.00
f210.00
13Ef.u0
5472.00
[ UL T
Tu9R.00

ErT.up0

1€7.00

?8757.U0

NITPOGEN
TUENTS
HM.
MM.

S0008L0.UD
11895050.U00
16895850,.00

HH .
MM,

19200.00
14750.00
T41%0.00

169€8752.00

17054370.00

ATH,

LY
L LS

-00
<00

1972 DATA FOR WET MEADOW

25 1972 (Xa.Fan

COWSTITUENTS OF VEGETATIONAL BIOMASSe

W0ODY PLANTS
GREEN PARTS
NON-GREEN PARTS

TOTAL

HERBACEOQUS DICOTS
GREEN PARTS
NON-GREEN PARTS

TOTAL

MONOCOTYLFOONS
GREEN PARTS
NON-GREEN PARTS

TOTAL

MOSSES
GREEN PARTS
NON-GREEN PARTS

ToTAL

ALL SPECIFT
GREEN PARTS
NON-GREEN PARTS

TOTAL

GROUND COVER BY DTFFERENY PLANT SPECIES,

NITROGEN

20339.67
13940.69
34280.36

3880.85
1663.71
5548,.56

20037.81
36888.71
5692R.52

2776.26
6632.54
9408. 80

87034.59
59125.6F
106160.24

WoOoDY PLANTS
HERBACEOUS DICCTS
HONOCOTYLEDONS
HOSSFS

TOTAL

COMSTITUENTS OF SHFD SEEDS

WOODY PLANTS
HERBACEOUS DICOTS
MONOCOTYLENONS
HOSSES

TOTAL

NTTRCGEN
=00
=00
«00
<00
00

CONSTITUENTS OF DEAD ORGANIC HATERTIAL«

TYPE OF MATERIAL
WOODY NON-CREFEN DF AD
WOODY SOIL DEAD
HEPB ACFOUS SOIL DFAD
WOODY HERBACEOUS DEAD
DTrOT STANDING DEAD
MONOCOT STANDING PDEAC
WOODY WOONY STD. DFEAD
MOSS DEAD
LITTER ON SURFACE
DEAD ROOTS 0-1ZO0HM
DFAD ROOTS 12-350HM
SUIS0IL NEAD ROOTS

TOTAL

SOTL VARTAQLES

ORCANTC MATTER

NITROGEN

.10

213

. BF
2015.51
624,82
7321.63
1384,.89
347753
2992.28
4292.2
447,71
1E3.7%
23I47.50

NTITROGEN

CONSTITUENTS

FROM 0. TO 5001590, 44
FROM 120. TO 11979589.37
ToTAL 168911719.75

TN MINCRAL FRACTTOM
FROM 0. TO 120. MH. 23350.90
FROM 120. TO 350. MM, 281%6.32
ToTAL f2107.22

TOTAL+ SOTL AND DFAD
ORGANTC MATERTAL 16956629.25

TOTAL TN TCOSYSTEM

17062792.25

AFTER

Ga

21.0n T20.L0
455.00 4aca.ar
124.00 ?111.00
63%.00 BSF4 .00
512,00 ET4FELOC
1194.00 e354.00
107.00 T3, UL

17.00 1R6.0C
3087.00 3176R.00

P+ ANIONS CATTIONS

240792.00 4262400.00
£29200.00 87400G0.U0
1040172.00 1700240G.00

5300.00 1408600.00
1700.00 1992700.00
7100.00 3401300.00

1050380.00 168354868.00

10F257°.00 16539314,.00

208

a12%.00
17 4T .00
46 9 .00
LBR1L.00
2 1771.00
" 5775.00
2291.00
s57T.00
T 8R4 .00

TROTFIN ©
171712 50.00

40 27 92 34 .00
58079 84 .00

58 77 83 19.00

580 7351.00

1770.00 I342.00 ecec.co 1C19.80
22040.00 122213.07 16 56N7.CC 81175740
1762.00 43222.00 49592,.00 124748.60
26790.00 176800.00 1r24r0.00 uE8547.50
30359.n0 105490.07 158727%.00 394%91.25
ED?0.00 ?22163.07 25I359.07 635187.24

535.00 19965.00 22791.00 S5MC5,3°%

174.00 Z2496.00 3207.CO an07.05
20207.00 6561935.00 BB 52T7.,00 211A445.81
RESF PVE .C OTHER C TOTAL C ORGaDa M,

4121750.00 8524B8000.0M % 560002.0021312C0000,00
2810766.00174800000.002 171500000.00437000000.00
£932516.002F006 2000 .003 25 06 0000.0NE50120000.00

7022719.00260704194.003 % 905237 .0065223 2 40.00

7663345.002629°4072.003 221547 R8.00660358072.00

+307 SECOMWDS TLAPSED

SITE NOR3 - -STIGSHIV.HARD ,VIODA+NORWAY

23 DAYS OF STHULATIOHW)

OR KCALs PFR HECTERE
P + ANIONS CATIONS PROTETN C
1237.64 13629.25 7112035.99
2787.02 26025.81 5 7324.96
4024 .66 39655.0€ 119128.89
520.68 4392,93 1387135
407.72 3329.00 5721.97
828.40 7721.93 19593.32
1584 .94 1581F,17 £ 9372.98
5327.06 36890.43 ZE303.71
6872.00 52706.60 1961 82.69
295.17 4555,.31 95 39.85
529.39 7876.14 23048.07
B834.52 12431.4°% 22587.92
3498440 I8393.65 15 198%.12
9061.19 Tu121.39 203508.71
12559.59 112515.04 3674 92.82
PER CFNT.
29.671
17.172
41,291
9T.300
9T7.914

PERENNIALS

P + ANIONS CATIONS
-00 <00
-00 00
-00 =00
«00 00
=00 =00
Ga OR KCALs PER HECTARF

P + ANIONS CATIONS
«03 +2FC
«03 «2F
«57 4,07
131.54 139%5.89
6736 T33.627
5%.29 6320.61
125.94 2139.2FR
405.00 5499,7"7
22234 2637.20
683.12 4780.64
71.12 494,02
19.2F 1P7.27
2322.61 2419r,84

™ # ANTONT CATTONS
331163.07 UZB17E2.87

6N7857.98 872296R.00

97.9 14 ANNUALS

FROTFIN C
=00
00
-00
00
=00

PROTFIN C
LR
86
13.25
TW23.20
2221.84
2T307T.42
476119
11940.25
10236.24
1 4758.45
1524.07
579.03
AD426.59

PROTFIN C

1715 7796 .00
4020 87 49.00

1.188 SECONWDS FLAPSED

RESERVE C  OTHER C TOTAL C  DRY MATTFP
T5581.06 12301247 26 86 97 46 B6066T+66
171808.08  £53928.13  T773661.16 1985755.22
?46289.1%  G76940.60 1042358.62 2606422.87
15228403 37232462 57332.01  168008.10
11788.46 52367.62 §9874.05 151366.27
27012.49 80600.24  127206.06  319378.37
B0298.88  ?28959.83  3ITB631.30 938888.77
291203.27 1223103.02 1641115.98 HD9I9869.84
371502.15 1852062.84 2D19747.28 5038358.56
9657459 53985,30 73182.74  1B8282.64
28358.11 115811.31 165813.48 41 8%00.58
38011.69 168356.61  23R956.22 598883,17T
179665.56  068189.82  TB7803.4E 1951843,11
503149.91 1933810.06 2 640868.62 661119181
682815.47 2377959.87 3428268.16 B563038.87
«000
RESERVE C  OTHFR C TOTAL € DRY MATTER
.00 .00 .00 .00
.00 +00 .00 .00
.00 +00 .00 .00
«00 «00 <00 <00
.00 .00 .00 .00
RESERVE € OTHER ¢ TOTAL €  DRY MATTE®
1.72 5.58 7.78 19.46
1.63 5426 7.35 18448
30.30 126455 170.10 425409
7573462 12615412 27217.64 67009.00
3121.21 E875.37 12218.581 30542463
29048.13  179737.60  196097.1%  88T331.5€
1849.87 4348256 50093.63 125789.38
17006.75  114188.84  143135.85 359856477
22125.81 86763.86  119185.91 297128.04
5154,32  "D0949.58  ?220862.36  552319.92
488,98 1860128 2061%.29 51553.95
138.03 2553.93 3280.99 28201.99
96550.36  €25905.85  7928R2,37 1979792.27
RESERVE €  OTHER € TOTAL € ORGaD.Ma

4128045,09 85°48010,001 (B5¥9851.C0213079702.N10C
2BDE369,34174731606.00218 346727.008366934458,.00

L03301€.91 179384730.77 57°72545.00 €934413,84259979616.003 24 8865 72.0064977I144.07

5834.,2%
ZB57 .96
8752.19

14157°0.00
20027 D4R 1
3418480,59

1050071 .69

10R2651.27 16F17328,75

5262 04EY .00

16427413, 75 58 29T .50 7020967.75260605520.003 5 6793452.CCF51752936.00

7703779.19267°9°21478,00329107720.0066031596¢0.07



AFCUMULATFD NET GATN OR LOSS Tp ECOSYSTEM

HATER

T0 OR FROM
PY RUN-OFF

ATMOSPHERE
OR RUN-ON

-157347440 .00

-115000000.00

T0 OR FROM SUBSOTL
TOTAL -272347440.00
SOTL WATER POTENTTALs ATH.
FROM 0. TO 120. HM. ~+0%
FROM 120. TO 350. MH. -.03
ACCUMULATFD PRECIPTTATION TO AUG 25 1°72

MNORMEGIAN IBP- 1972 DATA FOR WET MEADOW

MINERAL ‘SOIL NTTROCFH P+
«00 AH1 " A%
-00 - 00
-00 =00
=00 B4l & A9
THCLUSIVE IS 30.6 HHa - THAT TS

AN TONS FATTONS

T2.24 BlU.16
«00 -00
-00 00

TZ224 El8.16

30F.0 TONS PER HECTARE

SITE HNOR3 —-STIRPSHIV.HARD .VIDDAsHORNAY

R

38 DAYS OF STHULATTON)

REPORY WD. 2 OM SEPT 9 1372 (I.E.¢ AFTE
CONMSTITUENTS OF VEGETATIONAL BIOMASSs 8. OR KCAL. PFR HECTARF
NITROGEN
WOODY PLANTS
GREEN PARTS 81B85.66
WON-OREEW PARTS Z25338.58
TOTAL 33524.24
MERBACEQUS DICOTS
GREEN PARTS 1882.78
WO N-BREEN PARTS 4005.95
: TOTAL 5488,69
WONDCOT YLEDORS
GREEM PARTS 8064.91
HON-GREEN PARTS §8059.57
TOTAL 56124,.38
MOSSES
GREEN PARTS 2782.08
HOM=G6REEN PARTS 662T+62
TOTAL 9409.66
ALL SPECTFS
BREEN PARTS 20875.25
NON-GREEN PARTS B88031.72
ToTaL 104506, 97

BGROUND COVEFR BY DIFFERENT PLANT SPECIES,
WO00DY PLANTS
HERBACEOUS DICOTS

MONOCOTYLEDONS
MOSSES
TOTAL
CONSTITUENTS OF SHFD SEEDS
NITROGEN
WOODY PLANTS 00
HERB ACEQOUS DICOTS -00
MONOCOTYLEDONS -00
HOSSES =00
ToTaL .00
CONSTITUENTS OF DEAD ORGANTC MATERIALe G.
TYPE OF MATERIAL NITROGCH P
WO00DY NON-GREEN DEAD G489
WooDY SOIL DEAN 4.845
HERB ACEQUS SOIL DF RD 10.20
WOODY HERBACEOUS DFEAD 2530.41
DICOT STANDING DEAD 843,9F
MONOCOT STANDING NEAD 7812.89
HOODY WOODY STD. DEAD 1410.70
HOSS DEAD 2988.79
LITTER ON SURFACE 5963.29
DEAD ROOTS O-120MM 3519.29
DEAD ROOTS 12-350MM 362.32
SUsSO0IL DEAD RoOTS 171.07
TOTAL ?5622.204
SOTL VARTABLES
NITROGEN
ORGANTC MATTER CONSTITUENTS
FROM 0. TO 120. MH. 5001410.00
FROM 120. TO 350. MH. 11872555.12
TOTAL 16873965.00 1
TN MINERAL FRACTICON
FROM 0. TO 170. MH. 27310.73
FROM 120. TO 350. HH. IT9ETLTT
TOTAL 6517%.4°
TOTALes SOTL AND DF AD
ORGANIC MATERT AL 169FUTES.25
TOTAL TN FCOSYSTEM 17T069272.00

ACCUMULATEN NET GATN OR LOSS TO ECOSYSTEM
WATER
TO OR FROM ATMOSPHERE -£152I485€ .50
BY RUN-OF® 0R RUN-ON <00
TO OR FROM SUBSOIL -190000000 .00
TOTAL -251534856 .00
SOTL WATER POTENTTALe ATH,
FROM 0. TO 120, MM. -.0F
FROW 120. T0 350. MM. -.07
ACCUMULATTD PRECIPTTATION TO SEPT 9 1972

STATE( 1671) PERMITS ONLY .9999923955% OF

P # ANIONS CATIONS PROTEIN C
484 .52 5487.55 28657.12
345326 I3643.T70 RTB30.28
3943.78 79131.25 11 6% 87«40
189,91 163766 5160.1°F
650.94 £979,.5¢ 14100.23
BO0.85 T613.2% 1926038
611.65 FIEB.E6 ?T920.23
6169.00 4569563 F 5485.59
6780465 5206429 B3405.82
295.32 4563.11 9558.98
538.99 7870.30 < 3030.97
838,31 12433.40 T 2589.95
1541.40 18052.98 7129.48
10818.,19 93189.21 D 0asT.07
12359.59 111242.18 B 17Tu3.5%
PER CENT.
21.8%
13.252
33,869
93.961
97.293
PERENNTALS 97 .293 ANNUALS
P + ANIONS CATICHS PROTEIN C
00 <00 00
00 =00 =00
=00 <00 00
.00 .00 00
=00 -00 «00
OR KCALs PER HECTARE
+ ANTONS CATIONS PROTEIN C
68 6+61 16.93
<68 hal5 15.40
1.35 10.15 35,17
155.94 1717.02 8343.95
89.09 970.27 2982.53
589.17 6211.77 26936.13
128.37 2181.35 4850.04
348.55 4732.24 10273.99
434,18 4839.00 20623.05
558.80 3920.9E 12098.48
5T.96 403.60 124%.59
19.60 190.50 586.99
2384.38 25189,59 2 8507.24
P+ ANIONS CATTONS PROTEIN C
341159.37 47°60894.00 1715 3964,.25
697240.61 8715222.37 40 7T 21 94.00
038399.38 12976116.37
615478 1H192E4.77
3449,41 2D08347,.80
9604.18 2478208.56

1050387.98 16429514 .37

1062748.56 16540756C.50

MINFRAL <

TNCLUSIVE T<
THE PROPNSED

5817 6408.50

nIL MTTROCEN P o*
=00 14 90 0. B2
«00 « 00
-00 - 00
- 00 14900. 82
€E.3 MM. - THAT IS

UNTT CHANG™ AT 268 +

General-Purpose Model

TOTAL €
-4T7C0689.15
.00
.00

-47068.15

+¥39 SFCONDS TLAPSED

#T27 SECONDS ELAPSED

RESERVE C OTHER C TOTAL © DRY HATTFP
299T8.45 115850.70 1784882.27 5317 36.2°
213377.87 553154.38 854367.48 2141258.0F
283352.32 665005.08 1028884,.75 257299%.34
5668.52 3E818.46 §7239.13 117970.04
20978.58 42313.25 77388.0¢F 194981.487
26639.10 T872T.71 128627.19 312911.5C
32319.58 215650.03 275889.83 686621.55
335667.82 1770518.25 1721667.25 4296526469
367986.99 183F168.28 1997557.08 4983148.19
967740 54057.05 7329387 184560.81
28333.06 118 326.40 165690,43 814292.85
38010.51 1EB383.45 23898%.90 598953.6 €
7763599 421972.23 570904.70 1420988,.6F
598352.97 1930308.22 2819108.16 7087019.00
675988.91 2352280.44 3390012.87 B8A4EB00T.62
-000
RESERVE C OTHER C TOTAL C DRY MATTER
«00 <00 00 <N
«00 =00 «00 an
=00 <00 -00 «00
00 =00 .an .00
00 «00 Qe 00
RESERVF C oTHE> C TOTAL C DRY MATTER
42.01 110.65 169.59 425415
39.20 105.14 159.78% 400.57
T0.48 252.62 359.2F 8948.419
T355.65 17992.38 36191.938 89134.76
3777.92 967647 16436.91 51056.97
29288.03 130488.7% 186717.91 46388T7.62
1987.80 43726051 50564.3F 126979.78
14680.39 10TS66.49 1224A0.87 332593.€67
35338.91 131838.37 1878NMN.32 867332.27
55397.84 196618.86 214315.18 535922.938
526.17 18189.05 19959.81 49914.43
16663 2623.14 33T6.TE Ba&1.57
100831.03 659188.42 94852669 2116983.6F
RESERVE C OTHER C TOTAL € "'HLG.D. M.

4129224 .53 B5747580.001 (6530768.00213061536.00
28048367.25174700526.0021827 7086 .CO436554172.00

57 26158.00 £6933591.75259948106.003 % 807852.00649615708.02

S80 46 E5.00 TO3442° 7526060 729%.003 25656376.00651732680.00

77104%11.F2262959574.003 29046378 .00C60200680.0"

ANTONS CATIONS

169.46 1440.72
«00 =00
-00 «00

169.486 1840.72

563.0 TONS PER HECTARE

2000 DAYS

TOTAL
-108430.28
=00
=00

-178430.28

«242 SFLONDS TLAPSED



Wielgolaski et al. 210

MERWEGT AN I8P- 1272 DATA 708 WET MEATOW STTE NORT = =STIPCHIV.HA ™ .VTIDA s NCPWAY
RTPURT NO. 4§ ON JULY 5 1973 (T.Eas AFTFFr 327 DAYS OF STMULATYON) 2.773 SECONDS FLAPSED

CONSTITUFNTS OF VEGETATTONAL RBIQOMASSs 5, DR KCAL. PPP MPCTARF

NITROCEN r o+ BMIONS CBTTONS PROTFTN £ RESERVF € OTH R € TOTAL C  DRY MATTEP
MONDY FLANTS
FREFN PARTS 7798.60 505.27 5177.74 T 6393457 7R111.40 4re80.25  101485.0 2497T11.77
NON-GRFEN PARTS 23878.60 3263.48 T2578.T4 °pPu5,54  180898.48  568952.81  BO969R.79 2031803.1¢
TOTAL T1677.20 2768.70 TT756.4° V7137.11 208609.84  5°543I,05  911187.00 22081518.94
HFPRACEOUS DICHTS
CREFN PARTS 109%.10 113.50 1°%.90 790,09 4158.06 10450.37 18398.57 45337.27
NON-GREEN PARTS 3827.70 601.15 573%.14 11316.77 16163.11 450280.46 6T720.34 172112.94
TOTAL 4327 .80 T14.65 £23F.04 15106.85 20321417 S0690.83 86118.85  218050.17
HONOCOTYLFDONS
GREEM PARTS 4351.75 363.29 3489.04 15027.95 17809.43 459682.61 82119.99 203%95.39
NON-GREFN PARTS 46297,%19 5351.7% 43890,35 151748,98  797512.04 1157066.44 1605927.45 8012876.47
TOTAL 50684, 32 6215 .08 ©7339,38 1667176,93  314921.87 1706753.05 16A8B0aT.44 H21E172.31
MOSSES
GREEN PARTS 2362477 312.49 48504 E 101 73.83 10308.11 57585.23 78072.17  196690.91
NON-GREEM PARTS £539,6F 531.83 TTEE . BF T 2T25.34 27957.06  117809.20 163891.60  408794.89
TOTAL 950343 884,33 12616432 12908.1€ 38265,18  170394.43  281567.77  605485.80
ALL SPFCYFS
GREEN PARTS 16209,21 129 .50 14671e1 4 5589043 59986,99 165198,4F  7B0075.89  636035.87
NON-BREFN PARTYS BO538.58 1028R.21 B9978.09 %5636,62 522130.66 1859068.89 2636836.12 5E625187.48
TS, ETAT.TE 11507,.72 1086852 3 R1527.06 582117.65 2023267.34 2926917.03 7321223.12
EROUND COYFR BY DIFFERENT PLANT SPECTES. PER CFRT.
WO0DY PLANTS 12,7
HERBACEOUS DICCTS falfR
MONOCOTYLEDONS 11.156
MOSSES 95,929
TOTAL 95,271
PEREWNTIALS 96271 ANNUALS 000
COMSTTTUENTS OF SHED SEEDS
NITROGEN P + ANIONS CATIDNS PROTFIN C RESERVE € OTHER C TOTAL C  DRY MATTER
WOODY PLANTS ° =00 =08 © .00 .00 -00 -00 .00 +00
HERE ACEOUS DICOTS =00 =00 -00 -00 =00 «00 =00 =00
MOWOCOTYLEDONS =00 -00 .00 =00 .00 =00 +00 -00
MOSSES =00 +«00 =00 -00 =00 =00 00 -00
TOTAL =00 -00 =00 «00 «00 <00 =00 -00
COMS TITUENTS OF DEAD ORGANIC MATERIALe 6. OR KCAL. PER HECTARE
TYPE OF MATERTAL NITROGEN P ¢ ANIONS CATIONS PROTETN C  RESERVE €  OTHER C “ TOTAL €  DRY MATTE®
WOODY NON-GREEN DF AD 28 03 +33 80 1.81 Se89 8.10 20.32
WOODY SOIL DEAD .23 .03 »31 oTE 1.71 Se22 T.69 19.30
HFRBACEOUS SOIL DEAD 10.03 1.29 9.92 12.50 62.75 239.51 334,80 837.08
W0ODY HERBACEOUS DEAD 317.75 12.07 213.54 1111.20 1165.83 660195 e878.58 22028.53
DICOT STANDING DEAD 68,48 Te17 78,03 Z83.30 286.69 206%.95 2598,.98 482,89
MUNOCOT STANDING DEAD 1630. 98 | 123428 1293.17 SE32.43 6287.58 §8758.28 606T8.25  151081.90
WOODY WOODY STD. DEAD 1265410 116.35 1938,17 4352.10 2226.92 3630789 438A5 .50 109207.01
MOSS DEAD 7891.02 290467 3340.80 8563411 12232.56  100091.54  120887.28  303374.52
LITTER ON SURFACE 19118.498 1390.48 15237.85 T E3M.66 95914,38 SE96A8.64  T319T1.66 1B22520.69
DFAD ROOTS O-120MM 5074.08 T27.22 5370.51 1™s2.59 22796.97  ZR7735.20 287974.76  T19771.02
DEAD ROOTS 1Z-350HH 597.81 87.40 637.87 2054429 2203.31 2367889 27932.10 6§9317.65
sugsoIL DEAD ROOTS 233,97 27.61 252.45 8M3.25 587.91 4028.58 5819.78 13582.27
TOTAL 30808.09 2790.56 28973,53 D6629.02 183788.08 1039757.27 1290174.33 3218699.09
SOTL VARIABLES
NITROGEN P + ANIONS CATIONS PROTEIN C  RESERVE C  OTHER C TOTAL € ?3VAGoDaMe
ORGANTC MATTER CONSTITUENTS
FROM 0. TO 120. HM. 5005889.25  IM1471.23 4263180.19 17 H 9278.25 4134709.97 B5263542.001 (5 54 7530.00213095060.00
FROM 120, TO 350, MM.  11B71186.7F  6°7117.70  B713671.87 4075 4884.50 2803967.87174694310.002 1826 3160.00436526320.00
TOTAL 16877036,00 1038588.98 12976852.00 57918162.50 6938677.88759957852.003 2 B10688.00689621376.00
TN MINERAL FRACTTON
FROM 0. TO 120. HM. 29698.37 6354 .21 142380045
FROM 120. TO 350. MM. 38144.13 3679.88 700875167
TOTAL : £7842.50 10074.05 3472052.12
TOTALs SOTL AND DEAD
ORGANIC MATERTAL 16975686.50 1051413.55 16837377.62 58 (2 0791.50 7082465.84260937608.003 % 100860.00652840072.00
TOTAL IN CCOSYSTEM 17072434.25 1DF2956,.25 16542522.75 58 % 2313.50 7664583.06263070878.00329027772.00660161288.00

ACCUMULATFR NET GATN OR LOSS TO ECOSYSTEM

WATER MINERAL SOIL NTTROFEN P + ANTONS CATIONS TOTAL C
T0 OR FROM ATMOSPHMERE 3361857032.00 =00 1806 2. 59 377.15 3206.43 -127052.91
RY RUN-OFF OR RUN-ON -2543103288 .00 =00 = 00 =00 00 =00
TO OR FROM SUBSOTL -5799993984 .00 -00 = 00 <00 00 =00
TOTAL 2I8747%760.00 =00 1806 7. 52 7715 3206.43 -127(62.91
SOTL WATER POTENTTAL: ATM,.
FROM 0. TO 120. MM. =00
FROM 120. TO 350. MM. 00
FREF WATEP DEPTH = Gali MM,
ACCUMULATED PRECTPTTATION TO JULY 5 1973 INCLUSIVE TS 490.€ MM, — THAT TS 490F. 0 TONS PER HECTARE 2381 SFCONDS TLAPSED

NORMWEGT AN IBP- 1972 NATA FOR WET MEADAHW SITE NOR3 =-STICSHIV.HAR" .VIDDA NORWAY

REPORT NO. 5 OW AUE 2 1973 (Tu.f.s AFTE® 36 DAYS OF SIHULATTON) 1.408 SFFONDS FLAPSED
CONSTITUFNTS OF VEPETATTONAL PTOMASSs Ga OF KCAL. PFR HECTARE
NITACPEN r o+ aNIONS CATIONS FRATETN C RESERVF C OTHER C TOTAL C DRY MATTFP
MONDY PLANTS
GREEN PARTS 9453.8° S5C.14 6287423 T 2647 .94 5121411 56416.89 123180.95  303026.71
NON-OREFN PARTS 73873.0° 32€3.31 72581.37 A" @44.50 130524.60  S49086.4€  909815.55 2032102.72
ToTAaL 33311.°7 351%.4F T83CT.E0 L 798744 2146485.71 605463.34 9317996.50 2335129.81
HTRBACFOUS DICOTS
GREEN PAPTS 1384,35 125487 1518,54 4R 12,59 5279.83 13269.70 ?3362.12 58305.8°
NON-GRFEN PARTS 181r.72 597,34 5727.7° 11285.41 16122473 AD155.84 67563.99  17171H.2°
TOTAL S2U1.0R8 T25.20 T247,.31 11097.00 21402.57 53425.58 30926.11 230020.17
MANOCOTYLFNONT
CREEN PAPTS 5281,54 415.07 41RF.TE 1 8240.6¢ 21131.26 FO303.8F g6 TR.77  287215.95

NON-GRETN PARTS 4B141,.58 5827 .46 4ITUT LT 150°56.76 296551.64 1153387.33 1600755.72 399955R8.22
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TOTAL n1423.12 E247.49 47930.17 169097.42
MOSSES
GREEN PARTS 131,57 379.0€ 5117.13 10752.53
NON-GRELN PARTS 6570.72 531.10 77°5.23 226%.78
TOTAL 9662427 860417 12874.36 3346.77
ALL SPECIFS
GREEN PARTS 19251.34 1426.10 17105.27 66448.72
NON-GREEN PARTS A0367.11 10226.21 898080.17  265080.91
TOTAL 99618.46 11652.31  106914.44  331579.63
GROUND COVFR BY DIFFFRENT PLANT SPFCTESs PER CENT.
WO0ODY PLANTS 1.2
HERBACEQUS DNICOTS F.za7
HOMOCOTYLEDONS 13.026
HOSSES 95,718
TOTAL a7.028
PERENMNIALS 97.028 ANNUALS
CONSTTTUENTS OF SHFD SEEDS
NITROGEN P + ANIONS CATIONS PROTETN C
HOODY PLANWTS =00 =00 .00 «00
HERBACECUS DICOTS =00 00 <00 «00
MONOCOTYLEDONS =00 00 <00 =00
HOSSES =00 «00 00 00
TOTAL .00 .00 «00 .00
COMSTITUENTS OF DEAD ORGANIC MATERIALy 6. OR KCAL. PEP HFFTARF
TYPE OF WATERIAL NITROGEN P + ANTONS CATIONS PROTEIN €
WOGDY NON-fREEN DE AD =03 33 =80
wooDY SOIL DEAD «03 =31 = TE
HERB ACEQUS SOTL DEAD =68 5,95 16.22
HOOD ¥, HERBACEOUS DEAD T2a58 791.30 41 13.06
DTECOT STANDING DEAD 20412 225.31 710.15
MOMOCOT STANDING DEAD 162.70 1678.11 T30e.90
WOSD ¥ WOODY STYD. DEAD 98 118,78 1373.89 o4 34 .4 T
MOSS DEAD 2891.36 290.67 J981.26 8568 .23
LITTER ON SURFACE 19267.64 1800.84 15352.82 £ 6916.59
DEAD BOOTS D-128MR 5237.45 Tad 30 5536.642 179T3.46
DEAD ROOTS 12-350MM 612,33 89.28 652,08 7101.48
SUBSOTL DEAD ROOTS 237.60 28.08 257.10 815.05
TOTAL 32650.88 2931.98 I0811.83 112956.17
SOTL VARTABLES
NITROGEN P ¢ ANTONS CATTONS PROTEIN C
ORRANTC MATTER CONSTITUENTS
FROM 0. TO 120, MM. 5005889.25  3%1471.23 8 263180.1% 171492 78.25
FROM 120« TO 350. HM. 11871146.75 69711770 BT13671.87 80 76 4864 .50
TOTAL 16877036.00 1038588,9% 12976852.00 5791 41 62.50
IN MINERAL FRACTION
FROM 0. TO 120. HM. 27857.62 6501.02 14258749.11
FROM 120. TO 350. MAW. 315499.12 3589.35 2006087.51
TOTAL 63356.78 1009 .36 3830957.50
TOTAL+ SOTL ANO DF AD
ORGANIC MATERTAL 16973043.25 1051611.27 16438221.25 580 7L 18 .50

TOTAL TN ECOSYSTEM 17072661.50 10E3263,56 16548513%,62 54758648,00

317687.99 1713651.19 1700431.48 4786770412
10890.84 £0843,54 8288F.91  207807.88
27918.71  112R/54.88  163267.89  408235.51
TBAN9.65  173498.38  245758.80 G16083.38
71477.08  190873.9¢  328705.75  816356.47
5°1117.77 1855208.45 2641803.03 6611606+69
592540,81 2046038.44 297010R.84 7T427363.06

-000
RESERVE C  OTHER C TOTAL € DRY MATTER

.00 =00 .00 .00
.00 .00 <00 .00
+00 -00 .00 .00
-00 -00 .00 .an
«00 +00 .0C .00
RESERVE C  OTHER C TOTAL € ORY MATTE®R
1.81 5.89 8.10 20.32
1.71 5.22 T.69 19.30
31.27 119.36 166.88 417.16
8302.71 11177.08 19592.81 %8360.60
798,33 3313.69 §822.17 12042.36
8237.43 533TL.41 6§9018.74  171752.91
2329.82 37282.95 % 4046.8%  110616.32
12235.11 100099.23  120898.57 303402.95
96883,99  572897.08  TIS88T.61 1832246.55
23826.86 251632.80 293833.12 T3320.23
2738.86 28020.95 28817.29 T1030.91
610.79 8115.20 _ 5541.08 13885.59
151158.29 1057730.34 1 321880.80 3297175.12
RESERVE C  OTHER C TOTAL € 0J78.D.H.

5138709,97 B5263582.001 056 5% 7530.00213095060.00
2B803967.871T4694310.002 1826 3160.00836526320.00
693867 T7.884259957852.003 2 810688 .00659621376.00

7089831 .6926101% B2.003 % 132528 .00652918544.00

7682372.50263061620.003 291026 36 .00660346504.00

ACCUMULATED NET CATN OR LOSS TO ECOSYSTEM
WATER MINERAL SOIL NITROCGEN P + ANTONS CATIONS TOTAL C
TO OR FROM ATHOSPHERE 3858482112.00 +00 17290, 28 684 4T 5819.17 -521689.68
BY RUN-OFF OR RUN-ON -2975473664 .00 «00 « 00 «00 «00 «00
To OR FROM suBsoIL -71999938% .00 <00 - 00 <00 0D «00
TOTAL 213008464 .00 - 00 18290 28 EBG .47 5819.1T7 -52189.68
SOTL WATER POTENTTALs ATM.
FROM Os TO 120. HMH. -00
FROM 120. TO 350. MH. 00
FREE WATER DEPTH = 1.2 HHo
ATCUHULATED PRECIPYTATTCON TO AUG 2 1°73 TNCLUSIVE IS 592.2 MM. - THAT IS 5922. 0 TONS PER HECTARE =381 SECONDS FLAPSED

NORWEGI AN TEP- 1972 DATA FOR MET MEADOW

RFPORT NO. 6 ON AUG 26 1973 (T.Fes AFTE® 389 DAYS OF SIMULATION}
CONSTITUENTS OF VFCETATIONAL PTOMASSs Ga OR KCAL. PFR HECTARE
NITROGEN P 4+ ANIONS CATIONS FROTEIN C
HOODY PLANTS
GREEN PARTS 123%91.29 84,60 8581.2 7 445 88.73
NON-GREFN PARTS 23883.68 1263.89 32595.11 TUZE4 55
TOTAL 36T774.98 J948.49 81176437 1" 49 53.28
HFRBACEOUS DICOTS
CREEN PARTS 2004,50 1EP.34 2210.22 7006.91
NON-GREEN PARTS IB11.4C 59834 571°,04 11272.05
TOTAL 5815 3F T57.29 7328.96 18278.95
HONOCOTYLFDONS
GREEN PARTS 721717 5322.27 571R,.40 o24915.88
NON-GREFN PARTS 4608725 5812.54 43674.71 150534 .60
TOTAL T32F5.42 B352.77 49377,11 1754 5048
HOSSES
GREEN PRARTS 331334 347.06 5410.2° 1137417
MON-GREEN PARTS §523.10 530.48 TT46.17 T26ET.T%
TOTAL 987IE, 40 277.54 131FF .48 Z 4041.35
ALL SPFCIFS
CRELN PARTS 25472.21 172792 21970.81 T 7385.69
NON-CREFN PARTS 2UZFO.48 10212.2F 89714.05% P 47 38.97
TOTAL 105682.90 1193€ .09 111636 ,28 T 2624466
GPOUND COVFR BY OTFFERFNT PLANT SPFCIESs "EP CFNT.
WODDY PLANTS 1".7M
HERBACENUS NICOTS f.0°7
MONOCOTYLEDONS 17.433
MOSSES ALY 4E
TOTAL “7.860
PFPENNIALS 97 .%E0 ANNUALS

STTE NORJ - -STIGSHIV.HARD VINDANORHAY

1.173 SECONDS FLAPSED

RESERVE C OTHFR C TOTAL C DRY HMATTFR
G6607.34 77062.81 168253.38 813822.90
180622.03 549368.62 810255.20 2033208.72
227229.87 626431.43 a78514.58 2447031.59

7687.19 19320.04% I4014.14 84855.27
16112.17 4016037 6ETRG8.58 1T1662.4 7
23799.36 594380.41 101558.72 256517.69
28864.70 82372.22 13615241 337650.59
?95931.49 1150964.97 1597831.0fF 3991246.67
324795.79 1733337.19 1773583.47 4328897.0C
11522.248 64373.95 B87270.36 219853,37
27886.25 112523.46 163077.49 40775945
39408.49 176897.42 250387 .85 627512.82
I46891.5T 743129.03 425696.27 1056181.9°9
€20551.98 1853017.41 26383N8.2F 6B03BTT.25
615237.50 2096186.4%2 3064004.59 7TEE0059.17

L0n
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CONSTTTUENYS OF SY4ED SEEDS

NITROCEN P 4+ ANIOKS CATIONS PROTETH € RFSFRVE € OTH™R C TOTAL C  DRY MATTFP
HOODY PLANTS .00 =00 «oc =00 .00 -ar .00 00
HERBACEOUS DICOTS .00 .00 .on .00 .00 .ar .co .on
HONOGOTYLFNONS .00 .00 .00 .00 .00 .or .an .00
HOSSES .00 .00 -G0 .ot .00 .on +0n .0

ToTAL .00 00 =00 .00 «00 «0r «on «.or
CONSTITUENTS OF DEAD ORGANTC MATERIALs G. OR KCAL. FEP HECTARF
TYPE OF MATERIAL NITROGEN P + ANIONS CATTONS PROTFIN C  RESERVF C  OTHE! € TOTAL € DRY MATTFO
WOODY NON-TREEN DE AD .28 .03 .33 .80 1.91 5449 3.10 20.33
WOODY SOIL DEAD .23 +0% 31 «16 1.72 522 T.70
HFRBACEOUS SOIL DEAD 6,992 .58 6,94 15.18 I1.71 1 19.12 16F.51
WOODY HERBACEOUS DFAD 2238.70 129.31 1487 .42 T729.94 8087.85 16303.91 T2616.6C
DICOT STANDING DEAD 333.97 I5.36 435,29 1376413 1528.15 5092.563 7996.90
MOWOCOT STANDING DFAD 2763.99 211456 2191.26 95 U5 .81 10837.44 £9623.98 80007.27  198980.11
WOODY WOODY STD. NFAD 1312.78 121.15 2010.00 8516.481 2430.39 77659.69 6460549  112024.5°
MOSS DFAD 1680s 45 196.06 2658.38 ETTea6T B253.37 £5593.86 9962 7.90 249839.8°C
LITTER ON SURFACE 336,02 605.59 EE42.27 S ense.22 £9299.20  857433.73 1386073.50
DEAD ROOTS O-120MM 3275.78 466483 3MET.16 11725.82 19476.15 730750461 £53534.44
DEAD ROOTS 12-350MM 622435 W57 667,17 7134.05 2358.13 24259.92 71868.17
suBsOTL DEAD ROOTS 2580.10 2B .80 259,62 123419 67F.F1 4174.98 5678.70 14055.90
TOTAL 20897.57 1886.18 19809.20 72199.99  122787T.01  921522.98 1116599.97 278716Z.84
SOTL VARTARLES
NITROGEN P & ANIONS CATTONS TROTFIN © RESE RVF € NTHER C TOTAL C "39LGaNaMe
ORFANIC MATTER CONSTITUENTS
rROM 0. TO 120. HM. 5012308.1° W1BBE.2T UZESTURL1Z 17 Z S068.00 4 147708.66 85707413.001 06 592185.00213184370,00
FROM 120, TO 350, WM. 11871186.75 637117.70 B8713671.87 40 F 4884.50 2B039FT.67174£94310,002 1876 7160.0MG3652F720.00
TOTAL 16683850.75 1039003.98 17979378.00 57 ® 9 52.50 6951672.12260003722.003 24 A55384.00649710688.00
TH MINERAL FRACTION
FROM 0. TO 120. WM. ININI. 55 TL30.97 1833058.97
FROM 120. TO 350. HM. 30916.32 ‘3411‘-'0'9 ?007198.80
TOTAL €5265.87 10548 .42 3I43I5257.75
TOTALs SOTL AND DEAD
ORGANIC MATERTAL 16969615.00 1051838.52 16434644,87 577 21 .00 7074549.12260927244,00325971940.N0652437348,00
TOTAL IN ECOSYSTEM 17075296.75 10F3376.59 16546070,75 58 2 4776.50 7689782.62263071390.003 2907 5988.00660157904.00
ACCUMULATED NET GATN OR LOSS To ECOSYSTEM
WATER MINERAL <NIL NITROGEN P + ANTONS CATTONS TOTAL €
T0 OR FROM ATHMOSPHMERE 3726625728 .00 - 00 D52 5% 9 T95.54 67634 -11P868,90
PY RUN-OFF OR RUN-OM -2975473664 .00 .00 .00 «00 -00 .00
TO OR FROM SUBSOIL -8399999384 .00 .00 - 00 .00 .00 .00
TOTAL -38867920.00 .00 2092 5,99 795.54 £763.48 -118868.30
SOTL WATER POTENTTALs ATM.

FROM 0. TO 120. MM« -.08

FROM 120. TO 3%0. HM. .00
ACCUHULATFD PRECIPTTATION TO AUG 26 1973 INCLUSTVE IS 622.1 MM. — THAT IS  6291.0 TONS PER HMECTARE +337 SFCOMNDS FLAPSED
TOTAL CARPON TN PLANTS A NONNY PLANTS

P DICOTS
Y AXTS (#10#s 6) TS GRAMS PER HEFTARF c HoNOCOTS
2.0273 + c D  MOSSES
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TOTAL CARBON IN WOODY PLANTS A GREEN PARTS
B NON-BREEN PARTS
Y AXIS (#10ees 5} TS GRAMS PER HECTARF

8.7992 + BEBBBBBBB
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TOTAL CARROMN TN NTCOTS A GPEFN PARTC
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TOTAL CARBON IN MCNOCOTS A GREEN PAERTS
B NON-GREFN PARTS

¥ AXIS (2104 G) IS BRAMS PER HECTARE
8

1.7855 +
' B BRBBBBBEBRREBBBBBBBBBB
1 1 RABPEEEPRBPABE N BRAADE
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