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1 Introduction
1.1 Context

This paper responds to a request from the secretary of Research Working Group 6 (RWG6) of
the Australian Forestry Council to prepare a paper on ‘wind flow profiles over pine plantations’
for the July 1990 meeting of RWG6. '

1.2 Literature

Baughman (1981) produced a bibliography of items that deal with wind speed and its refation
to forest fire behaviour studies, This was updated by conducting a literature search of
Meteorological and Geophysical Abstracts using the key words ‘wind profile’ and ‘pine’. This
yvielded only ten entries. (Appendix 1). The reason for this is: ‘

i) most of the work on wind profiles in forests has been done in forests other than pine;

i) present scientific interest is in the turbulence characteristics of the wind, rather than in a study
of the wind profile. :
The criteria for the literature search were increased by using the key words ‘wind’ and *pine’.
This increased the number of entries to 42, which are also given in Appendix 1.

2 Winds over forests

The near-surface mean wind, 4, under neutral conditions can be described by the logarithmic
wind profile during neutral stability: -

uz%ln(ZhDJ | (D)

Zy

where z is the height above ground, z, is the roughness length, D is called the zero plane
displancement, u. is the friction velocity - also known as the shear velocity - and k is von Karman’s
constant which has a value of 0.4

Theroughness length, z,, over land is related to the height and spacing of obstacles on the ground.
Measurements show that z, varies from about 0.1mm over ice or water to several metres over
cities or tall forests. It is a measure of the efficiency of momentum transfer into the ground.
Tables, each with slightly different representative values of z,, may be found in most modern
meteorological textbooks.

Attempts have been made to relate z, to obstacle heights. If the mean height of the roughness
obstacle is A4, then the form z, = ¢ A* has often been assumed. Paeschke (1937) obtatned ¢ = 4/30

and took a = 1, Kustas and Brutsaert (1987) point out that, similar values for ¢, close to (0.1, have-
been found by many others, especially for dense surfaces with vegetation. Jarvis et al. (1976), -

in a review of coniferous forests, reported values of z, /i for 15 stands that varied between 0.02
and 0,14; the mean and standard deviation being 0.076 £ 0,047, This is smaller than the oft-quoted
0.1 which seems to be more appropriate to farm crops. Shuttleworth (1989) notes that the two
can be reconciled if z, = (h - D)/3. _

As z, represents eddy size at the surface, it must depend not only on obstacle height, but also
on the shape and spacing of surface features. Lettau (1969) proposed that z, /i = ¢ A where ¢, Is
a constant, and A 1s the roughness density defined as the ratio of i) the silhouette area of the
average obstacle (i.e. the area transverse to the wind direction) to ii) the area taken up by an
average individual obstacle. (i.e. divide the totak:groupd-area occupied by the obstacles by their
number). Lettau (1969) proposed ¢, = 0.5, but subsequent work found that ¢, still varies with
roughness element shape. Wooding et al. (1973) obtain




; l 04 . : |
%m 1(%] (2)

where s represents the streamwise (i.e. horizontal, parallel to the flow) dimension of the
roughness elements. This formula is akin to that cited by Justus (1985: p.924) namely

Zy= 0.056_;1‘--’” | (3)

Garratt (1977) graphed the results of these studies, as shown in Figure 1. This indicates that
zy /h can only be described by a power law in A over a restricted range. At high values of & (i.e.
elements closely packed), z, /A is small. :

2.1 Zero-plane displacement (D)

The ratio D/h is less sensitive than z, to the nature of the surface. For natural crop-covered
surfaces D/h ranges from about 0.64 to 0.68. A number of authors treat D = (2/3)h as
representative, Jarvis et al, (1976) found that for the coniferous forest that they reviewed, D/h
ranged form 0.67 to 0.92 with a mean and standard deviation of (.78 + (.09, This value is
significantly larger than the 2/3 normally quoted. Shuttleworth (1989) suggests that it probably
reflects the longevity of forest stands, and the ensuing tendency to have more foliage near the
top of the canopy. '

The best way of determining z, and D for a particular forest or stand is to collect vertical wind
data under neutral conditions well above the canopy and optimise Eq. 1. More recently, Lo
(1990) has suggested that it is possible to estimate z, from wind lprofiles in and above a forest
canopy. Alternative procedures that speculatively assign physical significance to D (Molion &
Moore, 1983) are controversial (Lo, 1990), as discussed in section 4.2.

2.2 Atmospheric stability and instability

There are many different ways of characterising the stability of the atmosphere, Near the earth’s
surface, the atmosphere will be unstable whenever there is an upward flux of sensible heat, 7,
The ground is then potentially warmer than the overlying air and parcels of buoyant air are
carried upwards. If the wind is strong, then conditions tend towards neutral stability in which
air parcels have neither upward nor testoring forces on them. At night, with surface cooling, the
atmosphere is stable and a displaced parcel of air tends to move back to its original position,

Atmospheric stability affects the mean wind profile. The Monin-Obukhoy similarity theoty
implies that the formula for the vertical wind shear du/dz obtained from Eq. 1 is modified so
that ‘ ‘ o

due I z—D | ' .
du _ \ .4
dz k(z-—«D)cb( L J _ )

where @, which is a measure of stability, is a function of L, the Monin-Qbukhov length. For a
neutral atmosphere, L is infinite and & is unity, For unstable air (for which L is negative) , the
Businger-Dyer form is used for @

. lz=DEY
D=~ 6l (5
e o
whereas for stable air (for which L is positive) the Webb (1970) form is used
o=1+520) e - (6)




If we neglect atmospheric moisture effects then the Monin-Obukhov length is
ule,pT
T kgF

where ¢, p, £ and g are the isobaric specific heat of air, the air density, von Karman’s constant
and the acceleration due to gravity respectively. Substituting the known values for these
parameters (in S units) the Monin-Obukhov length (in metres) evaluates to

10° \ed
L= |—
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where F is the sensible heat flux (in W m™®) and . is called the friction velocity (or shear velocity,
in units of ms™). :

..(Ta)

2.3 Stability class and stability category

The air-pollution community characterises atmospheric stability in terms of broad classes
designated A to G (the Pasquill stability category), or 1 to 7 (the P class). Figure 2 reproduces
an informative diagram from Beer (1990) showing how these relate to upward heat flux and
wind speed, Basically, category A (class 0 to 1} is the most unstable, category D (class 3 to 4)
is neutral stability, and class G (category 6 to 7) is the most stable,

2.4 Validity

Garratt (1980) found that the logarithmic profile is not established until about 4.5% - the exact
value depends on A, the roughness density and can range from 3% to 84 (above the zero-plane
displacement).. Conversely, the logarithmic profile is valid up to a height about /10 of the
planetary boundary layer depth. Thus itis valid up to about 100m during daytime. The similarity
form of the near-surface wind profile is suspect when :

1) the anemometer height is less than 5 times the-vegetation height (Garratt, 1980)
20 I(z-D)/LE > 2 in the unstable case
3) (z-D)/L > 1 in the stable case.

Condition 2 is probably the least serious as is there is evidence that the Businger-Dyer form can
be useful for larger values of I{(z-D)/LI. (van Ulden & Holtstag, 1985)

3 Winds inside forests

There is considerable variation in the wind speed inside the forest. This arises from a number

of causes including the character, orientation and spacing of the trees and their canopies, and -
the turbulence generated by the canopy itself. This last point can be especially noticeable in

light wind conditions. Lo (1990) quotes a finding that when smoke puffs are used to investigate

air flow in a forest there is little correlation between wind directions above and below the crown

at low wind speeds. The direction of flow within the canopy is sometimes opposite to that of
the wind above it. :

Figure 3 is taken from the classical work of Geigér (1963), It shows the wind profile in a thin
fir stand in Bavaria under three different wind speeds and illustrates that air movement is less
restricted in a trunk area free of branches - particularly when the wind can blow in through the
open borders of the stand. The presence of a uniform vertical wind speed, as shown for low
wind speeds, can only be accomplished by turbulentmixing. Fig. 3 also shows the development




of a thin shear layer near the ground where the wind speed drops to zero. Oliver (1971) measured
wind speed profiles in o mixture of Scots and Corsican Pine, and obtained a mean wind profile
similar to that of Geiger’s 2 m/s profile.

Since Geiger’s time it has become standard to present the plot of mean wind at a height z within
and under the canopy in terms of non-dimenstonalised vartables, z/f and u, and u, where /1 is
the mean canopy height, i, and u, are the mean wind speed at heights z and & respectively. Fig.
4 reproduces the plots of F titschen (1985) who use them to show how various ve,g,etduve canopies
alter the mean wind profile.

3.1 Theory

There are various theoretical attempts to explain the vertical profile of the mean wind. The wind
stress is given in terms of the friction velocity, u. , or the drag coefficient C, by

= pul=pCiu’ : @)

which has a constant value for any particular value of «. The term p represents the density of
the air, Near, and within, the canopy Eq. 8 will no longer be adequate. In the simplest approach,
the stress dtverg,ence in the air, d1/0z , is assumed to balance the foliage drag per unit volume
of air, Dy, so that:

dt

e = : [
=D, | .(9).

In practically all derivations it is further assumed, firstly that the shear stress is propertional to
the velocity gradient. This assumption is generally called the K-theory approach because the
“proportionality constant, which is known as the eddy viscosity, is represented by the symbol K:

(v/p)
= e (10
(du/dz) (10)
and secondly that D; is proportional to 1* in an analogous manner to C,
D,=AC,pu’/2 - \ (1)

where A, is the surface area (both sides) of leaves per unit volume of air, and Cy is a foliage
drag coefficient, A, is related to the leaf area index

h .
o )
LAImEJAsz | .(12).
0

The leaf area index is the area (one side) of foliage per unit area of ground surface and is
parameter used in radiation studies.

For a given A;and z in a given type of vegetation Cy, is probably a function of Reynolds number,
The matter is Lomplicuted in actual canopies, however, due to the distribution of angles of attack
of the leaves, the variety in their shapes and their mutual interference whlc,h depend on the
folmge denmy A(2). Thom (1971) concluded that Cy is proportional to 1" for an artificial crop
consisting of (,ylmc[er‘; and for beans, though Seginer et al. (1976) found Cy, to be a constant for
a model canopy of slender rods.

3.2 Profiles
If it is assumed that the product A,C, is a constant; that




du
dz

and that the mixing length, /, is also a constant, then one obtains the exponential profile,
introduced independently by Inoue (1963) and Cionco (1965)

U= u(h(,)expli—-a[l —%ﬂ ‘ | ~L(14)

where u(h,) is the mean velocity at z = ,and a is an extinction parameter. Brutsaert (1982: p.
101) gives a different derivation which does not invoke a mixing length hypothesis.

K =1 .(13)

Different assumptions about the nature of K lead to slightly different profiles. Cowan (1968)
obtained a hyperbolic sine profile. If both K and ACy are taken as constants (Landsberg &
Jam_es, 1971; Thom, 1971) then one obtains

L\ .
u:u(ho){l-p-g’(l-«;l—«)} . ' L (15)

where a' is another parameter,

It is not easy to identify which, if any, of these assumptions are valid. Nevertheless, all three
give a mean velocity which is decaying with depth and the differences among them, when fitted
to data, are usually well within the scatter observed in field experiments. In fact, Albini &
Baughman (1979) assume a constant wind speed below the canopy and claim good agreement
between their theory and observations. _ '

Jarvis et al. (1976: p. 196-198) in discussing these results point out that Eqg. 15 implies that the
bulk fluxes of air from the upper parts of the canopy must be large, Shuttleworth (1989) expresses
the same idea in a different way when he states that the vertical mean wind speed profile is
inconsistent with o monotonic loss of momentum through the canopy, and is indirect evidence
of countergradient flow.

3.3 Bursts and sweeps

The occurrence of a rapid air flow, or ‘blow-through’, below the crowns is evident in the results
of Geiger (1965). It was originally ascribed to penetration from the edge of the stand, or from
large breaks in the canopy. Butthe finding that blow-through occurs also in near-ideal conditions
of fetch, as at Thetford (Oliver, 1971) led Jarvis et al. (1976) to conclude that it is a genergl
phenomenon arising from horizontal pressure gradients which are sustained by persistent
up-and-down draughts at varying points in the stand.

Both wind tunnelobservations (Cantwell, 1981) and field observations (Raupach, 1988) indicate |

that immediately above a surface - such as the wall of a wind tunnel, or the canopy of a forest
- longitudinal ‘streaks’ of low velocity flow are formed (as n consequence of instability arising
from the strong shear between the wind above the surface, and that at the surface), These streaks
are the potential source of turbulence, which is suddenly released and ejected into the outer
layers of the flow in a process that is initiated by inrushes of high momentum fluid from above
(called ‘sweeps’). These downward-moving, intense, gusts are the dominant turbulent events,
They have a horizontal length scale of the order of ki, the canopy height and are intermittent in
occurrence. The return flow is composed of lower momentum ‘bursts’ that remove the
momentum from the canopy.

AL racit



The implication in these findings, namely that K-theory in forest canopies is inappropriate,
- means that the meteorological community needs to actively work on methods with which to
model (and hence predict) the details of the wind-field in a forest. The simple forms described
in section 3.2 can be used to give approximate answers, but only direct measurement will enable
the fire-fighter to know the details of what he is likely to expect in terms of a forest wind-field.
One thing does seem clear - no matter how dense the canopy, the region below it will be subject
to intermittent strong sweeps of air. '

4 Winds at forest edges

Even though there may be a secondary wind maximum underheath the canopy, the magnitude
of thts wind will be much less than that above the canopy. Yet outside a forest, say over a large
grass fetch, we know that the wind at a corresponding height will be stronger than that inside a
forest. '

There are at least two issues of relevance. Firstly, if anemometer measurements are taken in
the open, how can they be used to infer the wind speed inside the forest. Secondly, how far do
edge-effects penetrate into the forest. :

4.1 Inferring forest winds from outside measurements

The problem of inferring within-canopy forest winds from outside measurements will frequently
arise in forest-fire management and control because guidelines for the establishment of
meteorological stations are such that forested areas fail to meet them, 1t should first be pointed
out that there is no theoretically satisfactory simple way in which to handle this problem - even
in the ideal case of an abrupt transition from a uniform grassland with a long fetch to a
homogeneous forest of trees of uniform height.

The most promising advance is that of Li et al. (1990) who solve the averaged momentum
equations and parameterise K in a way which they claim describes the sweep-burst mechanism
described above. They check their model against the pine-forest obsetrvations of Raynor (1971)
and the agreement is impressive (Figure 5). In part, this may arise from the fact thut Raynor
(1971) failed to measure at least one critical parameter required by the modet, namely the vertical
distribution of the leaf surface area density, and Li et al. (1971) were thus free to specify it.

4.2 Edge effects

What fetch is needed for a new steady-stute wind profile to be established following a change
in surface roughness? There are numerous wind tunnel and atmosphetic studies on the problem
which are reviewed by Garratt (1990). Basically, an internal boundary layer (IBL) forms which
grows downstream. Above the IBL the flow field is that of the upstream conditions except for
a displacement & (upward in the case of grass to forest). A number of authors have equated 3

with the zero-plane displacement, but Lo (1990) shows that this is incorrect, There appears to,

be no simple rule allowing one to estimate J.

There is an inner equilibrium layer inside the IBL which has a height that is about one-tenth of
the IBL height. Far downstream of the leading edge, in neutral conditions, the inner equilibrium
layer is characterized by a logarithmic profile appropriate to the new roughness. If we denote
the height of the inner equilibrium layer by H, then Garratt (1990: Eq. 22) predicts that at a
downstream distance x it is given by .

CInl L+ 1= x/(22,) - L(16)

where z, is the roughness length of the downstream roughness element and
{=10H/z, 4

i
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This assumes that H is one-tenth of the IBL height. If we further assume that z, is one-tenth of
h, the canopy height, then it is possible to determine the minimum fetch, X required for a
satisfactory wind speed reading in the new downstream roughness. To obtain X use the result
that a logarithmic profile is only established at H = 5k, Substitution then reveals that the requisite
fetch is X = 520h.

In relation to airflow to and from forests, the situation is similar to that described in section 4.1
in that Li et al (1990) seem to provide the only realistic model, and one needs to examine data
- such as that of Raynor (1971) - to provide rules of thumb, These results, as shown in Fig. 5,
indicate that edge effects penetrate a maximum distance of four times the canopy height. 1t is
unctear how this distance depends on the spacing between trees (sometimes referred to as the
porosity), except for the common-sense notions that the distance should be zero if the trees form
a solid barrier, and should be infinite if the trees are vanishingly sparse.

4.3 Windbreaks

Results on windbreak studies in the field and laboratory are reviewed by Plate (1971: p.161)
and more recently by Taylor (1988). It is disappointing to see how little new work has been
done in the intervening 17 years, and the situation is even more depressing when one realises
that much of the work summarised by Plate (1971) is from Geiger (1965). One could wrongly
1mag3me that everything one needs to know on such an 1mportant topic is already known What
is known is that:

*  Potentially beneficial reductions in wind speed can occur for short distances ( 2/ to 4/
upstream of the windbreak and over much longer distances in the lee (20/1 to 40/); where
h is the canopy height

* Windspeed reductions immediately downwind of the windbreak are greatest with a solid
or closed windbreak, but the greatest overall shelter is obtained with windbreaks of about
50% porosity, as shown in Fig. 6.

4.4 Firebreaks

Raupach (1988) points out that turbulent events (i.e. bursts and sweeps) within the c: mopy are
coherent on length scales of the order of 4, the canopy height. This observation, combined with
the results of Raynor (197 1), implies that firebreaks whose width exceed the canopy height will
experience increased wind speeds - and at two canopy heights the canopy wind w1ll be transferred
down to the firebreak. :

5 Practical implications

Fritschen (1985) notes some of the problems involved in the measurement of wind in the forest.
He cites some of the ‘rules of thumb’, mainly based on wind-tunnel studies, which dpply to.
measurement of wind above a horizontal surface. These include:

*  The lowest anemometer should be situated at least 5 times above the average roughness
of the surface or the structure of the canopy surface

¥ The maximum height of the anemometers should not exceed 1/50 of the upwind fetch,

*  The minimum distance of 8 times the downwind obstacle height should be added to the
fetch obtained from instrument height considerations

& The minimum distance upwind from a roughness change should be at least 6 times the
change in roughness.




Fritschen (1985) then proceeded to show that most forest experimental sites violate these rules.
In fact, the manner in which Fritschen (1985) applied these rules does not appear correct, and
it is worth examining each one in detail to see how it was derived, what it means, and what are
its limitations. Fig. 7 illustrates the application of these rules.

5.1 The lowest anemometer should be situated at least 5 times above the
average roughness of the surface or the structure of the canopy surface

Garratt (1978, 1980) showed that below this height it is unlikely that a logarithmic profilé will
be established, even under neutral conditions.

5.2 The maxinium height of the anemometers should not exceed 1/50 of the
upwind fetch.

This is an attempt to set a fetch criterion based on some early wind tunnel work. The way it is
expressed is probably correct, but the opposite is not necessarily true in that anemometer heights
below 1/50 of the fetch may still be too large. Consider Fig. 7 which is annotated on the basis
of the results of Eqs. 16 and 17. A fetch of more than 500 /s needed to obtain valid anemometer
readings at a height of 5. Though it is therefore true that the anemometer height should not
exceed 1/50 of the upwind fetch, heights exceeding 1/100 of the upwind fetch will be outside
the inner equilibrium layer. .

5.3 The minimum distance of 8§ times the downwind obstacle height should
be added to the fetch obtained from instrument height considerations

This recommendation is intended to allow for edge effects and effectively says that in a porous
boundary, wind effects penetrate up to 84, and the fetch should be measured only beyond this
distance. The numerical value will de }pend on the porosity of the forest, The results of Raynor
(1971) shown in Fig. 5 indicate that 4/ would have been adequate for his forest.

5.4 The minimum distance upwind from a roughness change should be at least
6 times the change in roughness.

This recommendation allows for the fact that airflow streamlines are affected before they meet
a change in roughness. The distance of upstream disturbance is less than the distance of
penetration into the forest, but both will depend on the porosity of the forest. The results of Fig,
5 indicate that a-value of about 2/t would have been sufficient in that particular case.

5.5 Applicability of the rules

It should by now be clear that the above rules have been developed so that the instrument will
provide a reliable estimate of the near-surface wind field which is synoptically relevant. They.
are designed to produce a wind field estimate that can be extrapolated upwards, not one that can
be extrapolated downwards. They are not designed to provide information on the wind-field
close to, or within, the canopy.

6 Discussion

The above exposition is limited to the case of a uniform canopy on level ground under conditions
of neutrnl atmospheric stability. The forest, or pine-plantation has been assumed to be
two-dimensional - extending off to infinity in the direction transverse to the wind. None of these
assumptions will hold in real pine-plantations and the v101atlon ofeach aswmptlon willintroduce
new complexities into the wind speed profiles.:




The most difficult future problem appears to be that of canopies in hilly terrain, The reason for
this is that the nature of the airflow over barred hills is still an area of active research, Until more
is known about this conceptually simpler problem, we are unlikely to be able to deal scientifically
with the more complex situation of canopies on hilly terrain, though the operational forester
will rely on climatology supplemented by common-sense to guide his operations. Thus
guidelines to minimize windfall following cuttings in mature and overmature stands (Alexander,
1964) caution against locating cutting boundaries where they will be exposed to accelerated
winds funneling through saddles in ridges to the south and west of the area, especially if the
ridges are at higher elevation, Though these directions refer to United States conditions they
sound useful in the southern parts of Australia where southwesterlies predominate.

7 Conclusions

To conduct research on wind fields in pine plantations requires:
Instrumented towers that extend to at least 10m above the top of the canopy.
Wind measuring instruments that can sample all three components of the wind.
Instruments-capable of measuring and recording the turbulent fluctuations,

Sufficient spatial coverage to be able to deduce the two-dimensional nature of the wind
field. :

It is not surprising that there are few organisations equipped to conduct serious research on
winds in canopies, and that one finds the same data sets {e.g. that of Raynor (1971)] being used
by theoreticians to validate their models. The model of Li et al, (1990} holds great promise in
this regard and offers plantation managers the possibility of being able to predict mean winds
within their plantations. Implementing it within Australia, calibrating it and validating it against
some local data would be an enormously useful research project.

Nevertheless, the recent understanding of the potential importance of bursts and sweeps
highlights how little is known of the statistics of their occurrence, their spatial distribution, and
their interaction with clearings in the forest. Sweeps show up as sharp jumps in temperature
(Bergstrom & Hogstrom, 1989) so that it may be possible to answer particular questions about
them using relatively simple equipment. Such guestions include:

Are there preferential locations for the occurrence of sweeps? If so, do clearings act as
such preferential locations?

Can one develop a statistical climatology for the amount of time bursts and sweeps take
place?
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9 Figures
1 Variation of z, /i as a function of A - the roughness density. (Garratt, 1977)

2 Relationship between stability category, sensible heat flux and {0 ¢cm wind speed fora 10 ¢m
roughness length, The solar radiation scales at the top are roughly in accord with warm ocean
and with arid zone conditions (Beer, 1990 p. 36).

3 Wind profiles in a stand of pine for three ranges of wind speed (Geiger, 1965 p.312)

4 Comparison of normalised wind profiles of various vegetative canopies where Z is the height
above ground, H is the height of the canopy and U is the wind speed. (Fritschen, 1983). The
profiles are 1 - dense cotton, 2 - Douglas fir forest, 3 - dense conifer with understorey, 4 -
moderately dense conifer with no understorey, 5 - dense hardwood jungle with understorey, 6
- isolated conifer stand.

5 Comparison of the results of the model of Li et al. (1990) with the results of Raynor (1971}
on the wind speed within and outside a pine forest.

6 The effects of a windbreak, given as a percentage of wind speed reduction, for different
porosities {Plate, 1971: p. 167)

7 Schematic diagram (not to scale) showing the internal boundary and equilibrium layers and
their relationship to various ‘rules-of-thumb’ for the siting of anemometers.
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Zehn  Jahra Niedarschla?smessungen uber einem Kisfarnbestand
Im angehanden. Stanganholzatter,” (Yen yasrs of precipitation
measurements sbove a small pole wood pine stand, 1.)

Jaeger, Lutz

Mat, Inst., Univ, or Fraitburg, W, Garman

Wetter und Leben, Vienna, 26(3}: 149- 188, 1984, Rafs,
English and German sunmar iy, DAS, bDLc

Languags; ge

Gountry of Publication: AU

Within a long-tarm fiwastigation congarning the anergy
balance of a pine foreat, precipttation menasurensntys ware
sonducted. These pregipitation records of the partfod 1974-1982
wera compared with two statlons of the German Waather Service
which ard regording the precipitation in the nwighborhood of
the forest, ,The author discusses the significance of tha
application of wind-shislded rain wages  to astimate the
pracipitation above the raugh forest surtace, Also discussnpd
ara’ gomparative measuremants made With a normal He'il Imsnn type
rain gage and an ombrometer HP, .

DESCRIPTORS ! Rain-gage errors; Rain-gage compar {sons; Foraat
rainfatl;y Fedaeral fepublie of dermany

35110532 10 M, « MGAZS 110802

Radtation strexs estimators,

Pawka, 5, S.t lnman, D. L.i Guza, R, T, .

Shore froceases Lab,, Scrippa Thst. of Ocean,, Univ. of CA.,
La doliag

Journal of Physical Oceancgraphy, Boston, 12(13}: 1698+ 1708,
Sapt. 1993, Refn, DAS, DLC .

Gountry of Publicatton: u§

The radiation atresses, S suB | SuR ] . smssociated with the
propagation of wind-generated waves are principal drlving
forcns for wavaral important aurf-zone procenses, The Acourate
estimation of the - onshere Flux of tongshore~ direoted maan
momehtum S SUB y SUB x |, by using a 1inanr array of pressure
#orsars, I%  gengidered, thres andlysis methods are examihed:
integration of two  highsresoltut ton directional - apaatrum
astimators (maximunt 1ike) ihood (MLM} and a mocified varsion
(EMLM)) and A direct astimator of the § 508 y sUB x
dirgctional moment (DMM), developed in this study, The S SUB
y sue sutimation metinds ara compared By uning numerinal
stmulations and fleld data Ffrom two axperiments at Torray
Pinas Beach, CA, In the first Flald expariment, IMLM and DHW,
estimates of S SUB y SUB x  (from a thrae-alamant, 99-m+long
1inepr array) showed axaal lent agraement with a slepe array
{Higgins et al,, 1081} In the freguenoy range 0.08-0,18 Hz. 1n
the senond expariment, IMLM and DMM S5UB v aestimaten of § SUB
Yy SUB x (from a five-alamant, J80-m-long array)} agresed with
values of 5 5UB  y sUR  w obtainad  from a nearby
orthogonal ~axia qurrent wistap tor the fregquahsy  range
0.0840. 11 Hz, The integration of the. MLM direattonal speacteuam
estimatas  yields bissad (low) values sf 3 5u8 y sus %,
Although the OMM methad s ussd hord for the astimation of
S.SUB y SUB %, 1t gan easily Be adapted for the galculation
of __ 4ny arbitrary  direational moment. While conwentignal

LA TT ] Ate  shown  to be doficlent in & U8 vy suB
estimation, they provide mscourate eatimates of $ 5U8 x sUB
¥, iba onshore fHix of onshora-directed momerktum,

- DESCRIPIQRS: Wind wave propagation:  Shallow water .waves
Surt zone dynamics

IBOTOIAA 10 N, -« MRAIBOTO 144

Experimontal  and thecretlical fnvestigation of the dr
depasitton of partiates te show, ‘pine trees, and artifiaiat
oellectors,

fbrabiim, M, 1 Barein, L. A, Fanakl, F,

Atmios, Environ, Serv., Downsvyiew, Canaday

Atmospharic  Environmant, Oxford, 17(4): Ta1-788, {982,
Rafs.. tablms. 0AS, DLe (Thani A8y

Country of Publication: UK

Submicromatar and suparmicrometer ammoniim sulfate partigles
tagged with the radioisotope $-38 were released upwind ot
natural snow, trreas and artificlal collegtors In a targe fiald
dontaining micrometeorotogical and aip mani toring eautpmant .
At & referonce height of 10 cm, the avarage deposition

cvaloctty for 0.7 MU m dismater partictas was observed to be

“\

0.039 and 0.098 om sea SYPER - SUPER 1 In twa exper Imants
conductad  at a wind spesd of 3.7 and 7.4 m sed SUPER - SUPER
1 inden stable and unatabla  conditiona, respaatively,
Stparmiaromater partieies having  an affective diamater of ki
MU M were deposited to snow at s rate of 0.18 and 0,098 om
sec SLLER - SUPER ¢t N two  experimants oconduoted under
unstable oonditlons at & wind spoed of 2.4 m se¢ SUPER
© SUPER 1, Compared to anow, all artificial collgctors used
in  this  study undercollected submicrometer partictes and
overcol lected suparmicrometer partiaies, [ndividual whits pine
branches scavengsd  submicrometer partictes with an average
affiglency af 0,0(6%, Comparigons of  the theoratical and
observed depoattion rates of submbcrometar partictas to snow
nggest  that  hygroseopie  growth of suifate partiales in the
himid  near-surface show layer and Intarasption by {ce nesdiay
play a rote in the deposition process,
DESCRIPTORS: Particle deposit lon;
Atmogpher la pollution deposition

Aerosol  deposition

10443 1D NG, - MOAZA 110447

Comparisons of interception loss from tropiopl and temperate
vagetation asnoplas,

Lockwood, J. 6.1 Selters, P, 4,

Schoal of Geog.. Univ, of Leeds, Eng.;

dJournal  of  Appl lad Mateorology, Boston, 21(10): fdo%- 144z,
Oct, 1882, Refs, DAS, DLG

Country of Publfaation: U4

A multitayer orop modal s used to tnvestigate ifnterception
loss  from onk, pirm, whaat, and grags canoplies, 1t 1t shown
that  tha avapurative proparties of the full oak canody ara
aimtlar to thome of the svargrasn  tropleal  rain forest
Evaporation. from all the wet cancplgn (8 ghown to be simllar

(aont. next page)
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at low wind spesds, but the fody  from the tres canopies
Inoraayas raplidly With tnereasing wind speed, In  the
low-wind-speed equatoris) enviranment, it woUld seem tikely
that changing vegatation typa would causd 1{tthe diffarence in
interception losn and, tharafore, runarf, Equatorial
observations suggest that this 1s not 10, and the reasohs for
this  are discussad, Posgible hydrometasrologleal congequances
af the duforaatation of Hie Amnzon basin are also oony telaired,

DESCRIPTUORS Predipltation fnterception by forasts
Precipttation intergeption by plants; Water loss
inventigations; Forest effects on runoft

331102587 10 NO. - MOADI1 10297

Studies on  the wihdbreak nets, pt, 3, Horizontal and
vertical turbulent characteristics inf fushosd by two kings of
windbrask nets In a paddy rioe fiald,

Maki, Talohi .

QIV. of Met:, Nat), Inst, of Agri, $oi., [barak|-ken, Jnpan

Journal gt Agricul turs) Metaorotogy, Tokyo, 37(3): 19%-240,
Dats, 1981, Hets,. figs. Japsnaas summary, For abstract of P,
2, see Met. Abs,, 32,.8+230, DAS

Country of Publigattion: JA

The horizontal variations and vertical profites of varlous
turbylent characteristics for two kinds of windbreak nets wera
obtalned by the uUse of an ultrasonig ahemametar from -20 H
Windward (distanos axpressed s & multiple of the net height,
H = 3 m, and nagativa signal denoting the windwsrd) te 40 N
leoward at 90+ to 250-cm hdights in the paddy .rice field, The
turbutent intensity Incroased  slightly at an  immediate
windward from the net («0.28 H), took, respectively, the
minimum  and  the maxinum around ah immediste Teaward (1-2 HY
and  at 10 K, and gradualty dacressed for fapther distances.
The magnitude of turbulent thtengity in the lasward for the
hat  was  much smailer than that for the pline windvraak forast
and  othar fenges, whidh axpressay the charatteristio of the

net. The horizontal varlation of the dissipation rate of

turbulent  eénergy  was simitar to that of turbulant trteng tty:
Howaver, the  Jargast  and  smaliest  eddies and  the
aharacteristic time sanles of autooorreiation caefticiants and
thair ration wers atmost contrary In ralation to turbuient
Intansity, The turbulent characteristios at a halght of 100 o
returned to the windward ohes by 30 H for cheese qloth net and
by 20-26 H for polyethylens russell net, byt st a hajght of &0
Gh,  the racovery taok lotigar distanasn, The vertioal profitas
of turbulant charactaristigs ware gengratly smooth at =20 H,
but  rather  irreguiar at 2 and 5 H. This papar made alear the
turbulant aharacter iatiis of Alrflow over the nat st a e I givt
of 280 &m At 2 and B H, of the wind passed through the net at
haighta of 100 and 180 em,  and of the upward wind passad
through the open space under the net at .a S0-am helght at 2 H,
The  turbutent Inténmity  and arargy  diasipation rate watha
larger at the uppepr tavals, but the targuyst and smattiest
odies  and  the charagtaristic time scales of autocorrelation
#nd thale ratios bacame smaller at thots fevels,
DESCRIPTORS: Windbrask affedts on turblenpe

33030434 1D MO, + MGAJIOIOAD4

Haciation of the sast slope of Rocky Mountain National
Park, tolorado,

Richmond, Garald M,

tnr  ITvew, Jack D, tad,), Groscoiogy of tho Cotorade Front
Rangn: a atudy of alpine and subaiping anvirghments, Boulder,
€0., Wastylew Prass, 1980, p, 24-34. Refs. DLC {(NEDY,ESGAB) .
Haprintad from Quologioal Soulety of Americs, N.Y,, Bulietin,
Val. 71, 1960. p. 13717302, DLe

Cauntry of Pubtigation: US -

The waastern slops of Rocky Mta. Nutional Park, CO., wan
subjectad  to at least thraee séparate Plaistocens glacistions,
which, from oldest to youngest, are correlated with the
Buffalo, Butt Lake, and Finedale glaciations of Blackwelder in
the Wind Rivar Mits., WY, It thia ares, teposits of the aldant
glnelation are  known from onty ong toaality, Deposits of the
Bull Lake glagintion gomprine two sets of moraings Indioative
of  two  advaices af loe which wara saparatad by a signif fgant
racasstont  those of the Pinedals glaciation comprise thrag
sats of moralhes  Indicative of a maximum advance of the Jag
and tug recessional halis or minor readvances. Mors lnes of twe
minor advances of tim ice, corrslatad with the tample Lake and
historid stades of neoplaoiation in the Wind River Mte,, obcur
I the atraqus hands,

DESGRIPTORS: diacinl pariods; Qinciat period mordinan) Rooky
Mte. Natlanal Park, Colorade

F21007%2 13 NO, - MGA22100352 ) .
Surface wind struature In forest alearings turing a ghtnool.,
Swanson, Robart M,

Foraat Hydralogy Res, Ganadian Forastry Sarv,, Edwonton,

Albarta
. Wastern  Show  Confarance, Annual Heeting, 48th, Laramie,

: pEEr 15497, 1980, -Procesdings, ft, Gollins. co.,

State Univ., [t980], p, 28-00, Rafs, DAS (A G¢ 929

Yo
Lountry of Publieation: Ug
During & chindok wind period, April 8@, 1979, hwerizontnat
wind npmed and it vert il aamponsnt At 4 2-m bhelght wara
Meagurad 0 12 olroular  glaarings, |t 6 tras halghts In

diamater 40 a 20-m  taltl Iodegepole pine farest In Alberia,

Thagse vatuan  ware compared with horizontal wind spead n the
Benter of o 400 MULTIPLIED HBY 400~ m clanrout and at 10 n
Abive the tres anhoby. Wind spesd 1n all of the smnt) atraguler
clasrings averaged about (/20 of that above the dahopy; thnt
tn the slearout  square was approximately  adual, Vertleal
matton  in 4- and Getras haight clearings was four times that
In the amallee cnns,

DESCRIPIORS:  Chinook winds: Wind fleld in forasts: Abaerta,
Canada
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I2080120 10 No, - MaA32080120

Hochanisms of trace alement deposition from the frae
atmasphere to surfaoes in a remots High Sierra canyon.

Ettan, Robert W.: bavidson, Ctitf

Dept. of 8lol., VA. Polytech, Inst,, Blacksburgy Dept. of
Civit Engr., Carnegie-Mallon Untv,, P{ttsburgh, PA,

Atmospharia  Environment, Oxford, 14(12}1 142%-1432, 1980,
Refs. DAS, DLC {TD881.AB)

Country of Publication: UK

Flald axper iments to dotarming sire distributions ang
doposition ratas of airborne K, Rb, Cs, Ca, 56, Ba, and i
wars aondugted {n  Thompson  Ganyon, GA. (alavation 3000 m)
during 1978 and 1977 in order to 8tudy deposition mechanisams
at  this remote site, Tha dats suggest that sedimentatlion
accounts for most of the daposition of the first six elements
oh amooth, flat surfaces In winds of 2 m #ec SUPER - SUPER
1, but that turbulent inanrtlal daposition buacomea mare
Important at greatar wind speeds. Pb 1s found tn smalter
particte sizes and g lass I fuenoed by sadimentation. tha
data  and assgciated calevlations also suggest that inertial
impaction piays a dominant role in tranaport ing thase elemants
to pine headle surfaces in the qanyen,

DESCRIPTORS: Atmospherig  pollution deposition; Particle
dapos Ition; Thompson Ganyoh, Gallfornia

32060463 1D ND. = MGAJZ0G04RT

Comilatlion of agro bloenvironmental maps of Scuthaast
Asiatio countries.

Sekigutlt, T, ’

Japanasa Progress  in Climntotogy, Tokys, 1879, pub, March
1980, p, 1-21. DAS

Country of Publication; JA

Tha authors have summarized the natural cond|tions favorabla
to tha cultivation of tropienl agricul tural resources and have
compiied various rasearch results and textbooks, which show
the Jocation of potentlalty cultivable tands with favorable
climatio gonditions (as sesn on maps with a scals of t)1
milljon). The gritaric considersd important are raknfall,
temparaturs, fnsoiatian And sunshine turatison, s
conditions, and scii cenditions, The optimum conditions for
troploAl qrops are identified, and the maximm  yistd is
evaluated, The major crops thvestigatar were paddy rics,
matze, sorghum, beans, ground muts, cassava, taro, sago paim,
sugar  aana, coconut patm, ol1 palm, gaator oll ptant, banana,
pineapple, cashew nuts, coffee, anoaa, ten, tobacoo, graan
pepper, red pappar, cotten, kepek, jute, kenaf, rowalle, and
Para rubbes,

DESCRIPTORS: Agroglimatic condltions: Troplaal agrisul turet
Southeast Asgie

J2010340 10 NO. -+ MGAJ2010340
Soms energetic affects of forast Interception,
Yajchman, Stanistaw J.; Boyer, Douglas d.
Div, of Forastry, W, VA, Uniy,, Morgantown:
Munioh. . Univ,, Meteorologinches tnatttut, Widsensohaft!iche

- User 009072  29may90  PO22: PR 2/6/1442
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Mittellung No, 35, Nov, 1979. p, A3-84, Hals, DAS, DLO

Spunkry of Mublieatinn: QF

The energetts; offects of & lorest on interceptad watar,
which involve the reciprocal dapandenca batwean
avapolrangpieatton and  Interception, wers investigated fn a
youhg pline stand, fn addltion to interception logs, the
maasomante thalikded dry and wet bull temperature, wind apaed
and radiation abgve the canopy, and sot!l temparaturs, Latgnt
and srnsible hoat fluxes wera caleulated by Sverdrup's method,
the ratio DELIA THETA / DELTA o was caloulated by the
least  daquare methody THETA I8 potential temparature, and q
in speaifie humidity. The Bowen ratio { BETA | and relative
avapotranspiration are repressnted graphicatty, The results
Indiente  that the intaranption loss varied with distance from
the rows of trunks, reaching & winimum (n the certer (betwesn
tha rows) and n maximum |n the centar of the crown area, The
Tatent heat of evapotranspiration was 1,6 times greater than
the enargy supplled by net radiation, The shortfall in enargy
was In the form of sansible haat,

DESCRIPTORS: Precipttation Interception by foraests; Energy

_ balanon of forests

010106 10 NO, - MBA22010106

Atmospharie  patural  hydrocarbon cencantrations In  the
Adirondack, New Yori, ares,

Molmen, ¥. A,y Reland, 1,

Atmos, Sa1, Res, Gte., MY, Univ, at Athany) '

Amarican  Geaphysical Union, Wash., D.C,, E05: Transactions,
60(18): 268, MNay 1, 1978, Abstract only. (Spring Maating
Program, Wnsh,, D.C., May 28-June 1, 1979). DAS, DLG

Gauntry of Publigation: U§

Haasurements of the natural hiydrocarbona- In part foular,

ALPHA N BEIA pihane, p-oymane, and d-1tmonene-In the
Adirondack Mtg, N.Y,, hava been made over the padt twp years,
buring the entire wintar season (from Novembaer through Aprit),
tha ambient natural hydrooarbon  conoeptration 18 belaw the
detaotion 1imit, {,a., tess thap 8O p.p.t., colngicding with
the lack of  photosynthetia production hy plants, The
concanteation .ratio bestween pr-aymeng, d-tlwonene, and  ALPIHA

-pinsne  {e  approximately 8:2: 1/2 BETA  -pineny was
datetted only b early  summar at lavels of APPRDX, B Mi

g/m SUPER 3 , white ALPHA -pinene conhcentrations remained

at levels of 6-10- MU g/m SUPER 3 throughout the summer. The
e-aymana dohcantration levels are typically between 20 and 100
MU g/m SUPER 3 , and the range of d-)imonene are APPROX.,
10-50 MU g/m SUPER 0 . The concentration fiuctuntlons From
day to day ara substantial and, on some days, even approach
the Ingtroment’y lowsst detection TEmit,  Simul taneous
meanuramanta  of metecrotogioal parameters  (Wind and asoiar
radtation), ozoma, and tota) suspended partiauiatas are used
tn digcuss the potential  dmplieations  of  the natural
hydrogarbong on the atmospheria chemiatry of the general area.
DESCRIPTONS: Hydrogarbong In mir: Adtrondack Mts., New York
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165087 18 ND, - MOAZ 090574
s 332314 and  shoaled comparisong of sea surface slevations,
pressuraes, and velooities,

Guza, R, T,; Thorntan, Edward 8. .

Share Procosses Lab,, Soripps lnat. ot uceg:.. Untv. of GA,,
La Jolla: Naval Postgrad. School, Monterey, .

dnurna: ot ﬂhopgyslnal Research, Wash,, 0.¢,, B88(cd)
t524-1830, March 20, 1880, Aafs, (Paper 9CI1888), Reprint
avatlabls from Amariomt Gecplysical Unioh, Wanh,. §.£, 20000,
e Dtc f Publisati us ‘

Countr ublieation: | .

Seg azrgaqe alavations, or preasures, and velogities were
measured at alosaly spaged (wavelength or less) locations in a
Vine wextanding from a i0-m depth to locstions inside the surf
zone at Torrey Plres Beagh, San Disgos, OA, Intergomparisons of
fogal pressure, valegity, and ses surfage alevation spegira
tor the wind wave Fraguendies {(0.08+0.3 Hr) vere nade by using
Tinsar wava theory, Errors {n hoth total vapishae and anetgy
denaity 1n a particutar frequendy band ara less than 20% both
inside and outside the surf  rone, except In: the immadiate
vigintty af the braskpaint, where larger disparitied are
observaed, Surface alevation spoactra calcuiated at 10 m ware
shoalad by using )linehr wyave theory, The total variance of
stationy between 10« and J-m depth 18 typically pradigted with
tess than 20% aeror, although harmonfo ampl | fieation and other
non| insar of Featy can lead to migndfteant arrors In prediollon
at partigular -frequendy bands, Observations {nslde 3-w depth
sigriflcant)ly doeparted From the predictions of 1ineas shosting
thaory, .

DESGRIPTORS: Shoallng wavesy Surf  zone regime) Coadtal
Waters of West .35,

31050480 {1 ND, - KAAT105Q460

Particularitatiie blog)imatice stw zonet alpine din Muntil
Cindrel (Carpatil Meridionali) (1760« 2244 m}, [Bioolimatic
aharactepistios  of the mountsinous zons th  the Cindre}
Mouritains (southarn Carpathians) (1760-2244 »).]

Festt, Simona,

s::di; 8t CGergatari, partea 1, Matsorologis, Bucharsgt,
1918, p, 819-836, Refs, Engligh and French summarios,

Language: ro

gountry of Publication: HO

This paper donals with tha topos and microalimatig influence
ot the mountalnous eagions upon the phenology and bebavior of
inspots and  vegetatlon, The Insects  ware dhoven  as
represpntatives of time and spadge olimatio fadtors paunuse
they are aglosely related to tha vegeta) forms, The knowladge
af  their palationship with yagetistion and olime has an
ecologioal significance In  times of aumplex exploltation of
atl parcals of tand, tha topo= and miaroglimatic obsarvations
ware donterned wWith the solar  radiatfon, temparaturs and
‘reiative air humtdity (at the ground level and at 1, 1.%0, and
2 m bheight); the soi) temperature (at 4 apd 10 om dapth,
raspaativaly):  the preainttation) wind direation and spesd of
the domipant atp currants; and the general atmospherio stita,
The tnvastigations were performad 0 typlonl  egosystens

' ' Fovarteus
(platoaus, penks slopas, and lce airgles) o
altitudes, ortnn!;tlunn. and  sheitering degrea, In spacific
Ttght condittons of tha mountalnous regioh With 1tg tuwo

Cdivisions, savhaipine (1760-2000 m) and Atpine (2000-2244 m),

two asmentiat  factors  gontribute to tha disiribution of tha
blogangraphleal mozaic: the angle and orlentation of \?s
atope. the fiathass and cohtinoity ol the Horascu platasu |n
the Clndrel Mountsins axplain the uniform topoolimate on the
nagkgrotnd  of nlepas ofen to Sud radiatien, the vegatatlon s
diffarertiated as far as the eacphvalulﬂg:cn: PQ:U;::TEH::dﬁzg
3 1th  ragsrd to the enviponmaitt, {n genseal,
g?ngine?n uparticu?ar. The northarn slopss ark mainly coverad
with mountain pinas (Pinus mugo), whereas the northwastern
omax are govered with rhodedendrons (Rimdodendron ketschyt) to
1960+ M helght, Beyond this altitude, the phytocencsis passes
avar tha scuthern siopas; the junipsrets (Juniperus sibiricna)
arg genarally lonated atong the southarn slopes, rgachlng as
tar as balow the rhododandrons belt: and the vacoinltes prefar
the eshadow sliopes, The Yewn vaegatal associations observe the
mamm  reaquirdmants as  the shrubbery, The time and  space
Hlugtuat bons of the ol imatio aiemaiite datapming oif ferdndes In
the phenology of the organisms, The divided blossoming of the
phytogenosia  oan ba hotloed For the Tavge Tnsadt ouputations,
Differant elimntic yasrs |eave an impact on the asspoistions
of wvayetals and animaia, wnn:her conditions Influsnge the
rande and aotivity of Insacts, .
apsggcn:gtnns: Mountalin bloglimatetogy: Mountain eaology:
Moyntatn microg! Imatelogys  Topoctimatolegyr Cindrel Mte.,
Carpathian Mts,, Europe

1080444 D MY+ MAAZ1080444
¢ Approsch  to  the undorstnndlng of the sywmar dlinate
70008000 B.F, In Ryfylke, southwest Norway. .

Setsing, Lottag U!uhnan. Hrik Hautf

Arkaologisk Musaum, Notwayt .

Dan::rk? Metaorotagiak  Inatitut, Coperhagan, ki imatoiog ek
Medigeioidar No, A, 1978, p. 148-183. Refs,, Flge. DAS (A oC
§E Wndﬁ' frubllcatd b
CAiMitry of Publicatlont ,
' 2rdhua§loglca1 Findings th Rytylke, southwast Norway,
fncicate  that  the  mesolithie. bunting  culture had uned the
mountaln  arpas  arcund  the 1000-m mountain level only during
70008000 yr 8.P, the confinement of the uaw of this area
solaly to  the - 7000-8000-yr B,P. pariad I$ Investigated by
axamining the pine  forest 1imit  in thisa period, The
tamperatiure ahinragteristigs of the e atmosphera prassure ot
the fiorgd distriots For this perfod ars deduced, and the
prabablo  dirautation tvpes during the Atiantico summar sosgont
are detarminad, It Ia  suggested that, during tha parlod of
occupatioh of the area, oyalonas whth rain and wind from the
wast must hove ongurred  relsatively freguantly. Fhe uoeanjd
airmansas must have beon warmer {and molgtar) than in this
atimatio nerlod.

DESCRIPTORS: Historic olimates; Ryfylke, MNorway
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Solar luminesity and the sun-spot oyate,

Dicke, R, M, .

Joweph Menry Labs,, Phys, Dept., Pringeton Univ,, N.J.

Nature, London, 280(5717): 24-27, duly 4, 1979, Refs., figs,
. PAS, DLEG

Country of Publigation: UK

The statistically strongest Indleation of 4 sharply tuned,
22-yr perlod In A cllimate Indioator bs that found by Epstein
and  Yapp In  the (U/H] abundance ratios measurad |n the
Gallulose axtracted from twe bristie- aone frine tress that
together pan 1000 yr, if the 22.36-~yr partodigity is
meaningful, 1ts aorrespondence with the period of the St - spot
cysle suggests a closa relatiohahip with the soiar oycle, If
the sotar gycle is tha driving force in this periodigity of D,
neither sun-spots, faoulaa, flares, other sctar activity, nor
the sotar wind can ba rasponsible for the 22-yr oyoles these
surfaoe phanomena axhibit the Yarga+phanse flygtuation, wiereas
this phase filuctuation 18 not presant {at a 1 SIGMA
significange level) in 0. A periodicalty varying luminoaity of
the 5Sun 18 suggeatad as & fewsible source of variation in
ajimate, but the varlation must be {nduged in the deep
interior of the Sun, prohabiy  toward the bottom of the
convectiva 2ons  and  maghetic Flelds, The Epstein-tapp
indicator 0 and tha sun spot numbers A are conslstent with the
assumptlons: 1) that fi)tered [D/H) data, D, monitors & 22-yr
TuMlnosity variatton of the Suny 2} that the fuminosity i
modulated by a desply burfed, magrstofiuidg dynamiac osaillator
assootatlad with solar phanomena; 3) thut soms part of this
magnetia field floats slowly to the surface where, yaars
later, {t 1w responsible for solar aativity; and 4) that the
maghetic fleld arrives at the surface APPROX, 13 - 0,041
C<R>-91.4) yr after the modulation of the luminos!ty

<R > im  evaluated at the time of srrival st the surface,

Computations are presanted. showing Incroanes (n fuminoalty at
timas of temperature maxima 1881,0, 1949.3, 1098.7, and
1969.0, during 1968 te tard of O.4%, corresponding ta an
amplftude of the 22-yr period of 0,24% stc.

DESCRIPTORS: Solak-alimate relationshipst Twenty-two-year
solar oycles; Solar tuminosity

0

30010114 1D NO. - MGAZCOI10114

Modat for prediating synoptic westhsr types based on model
output statistivs,

MeCutchan, Morris H.

Pagitic Southwast Forest and Aange  Experiment - Stattion,
Forast Serv.,U.5. Dept, of Agri,, Barkeloy, CA,

Journal  of  Appiled Mateordlogy, Boston, 17(10): t4Rg- 1478,
Oct., 1978, Refs., DA, DLC

Qountry of Publication: s

An  objegtive dlassification node) was davatopad which can
automatically pradiot synoptic weather types  in  southern
Catifornia, Stapwise discriminant anatyais wag usad to matelh
the National Meteorologioal Center’s Limited- area Fine Mesh
(LFM) Moda) Output Statisties to subjentively clasnified
weathar types- or patterns. The five alassified weather tvpes

User; 009072 29mayS0  PO22: PR 2/8/t-42
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ranga  from hot, dry, wihdy Santa Ann days to deol, ralny,
aloudy days aaused by a synoptic low, Bigarimtnant funation
raat ions  ware  dhveiopad for predicting each weathar type 12
and 24 b tn advange by sereaning 80 potential predictors
cohsiating of forgoasta at 500, 700, and 850 mb from the [FM
modnl. Modet nutput at nine grid points was used begauss that
Information dascr ibas adaquately the mataorologlcal patterns
over  southern Celifornda. By wsing  Independent LFM modal
‘forecants wvalid 12 and 24 he  In advancg, the objactlive
classification model pradicted the probablilfty of the days
baing in sach of the five .weather types, than the typa with
the highest prooability was salescted, Efghty-aight of 107
24-hr. pariods  (days) centared 12 bhr in advance (81%) were
corrgetly  pradicted. 0f 99 independent days cehitared 24 hr in
advance, 71 [72%) were corragtly predicted, Hourly means and
standard daviations of aurface temparaturg and dew painta at
afght rasaarch sites tn the San Bernardino Mountalins, computed
by montlr Far  tha flvs  wastlar tynas, hoad distingt diurnal
variations corrasponding with weather types, Summar iz Ing
hourly tempesatures In Muy. at the elght sites by wanthor type
rediced theipk standard  daviation by alwost one half,
Measurements of mean dnlly maximum ozone at a San Berrmarding
Mounta by grest site, whorse chronld czona injury to pondeross
pina  has occurred, showsad gignificant diffarances batween tha
Weathor typas., The meah surfade wind, temperature, and
daw-point patterns at 2100 hr GMT over southern California for

“type-1 ISantm Ana) days show xtrong offshore winda, high

tenparaturaes, and tow dew pointas, wharens typa«5 (synoptic
1ovW) daya  show strong onshore winds, low tamperatures, and
high daw pofitts,

DESCRIPTONS: Short-ranga foregasting techniquas; Objactive
forecasting mathodsy catifornla, Unitad States

29070009 0 NO, - MAA29070009

Preprints,

Nattonal Conferenas on Filre and Forast Meteoratogy, Gth,
AtlantteGity, N.J., March 14-16, (974

Cosponsored by - the Amarlean Meteorelogloal Sociaty and the
Soataty of Amerioan Foresters, Hoeton, Amerisan Meteoralogtoal
Sociaty, (1978], 99 p, Ruefs, Unrefareed papers, For absiract
on Ath Natiohal Qonferconae, see Mat, Abs,, 29,8-7,

Country of Publicatlon: US

Harerthgton, dJamas A, and  BDonnhedly, Hobert E., Flire
probatilities 1n Ontario’s boreal forest, p, 1+d, Haines,
Oonald A, and Main, Wittiam A,, Vartation of aix measures of
fire agtivity assoalated with dirgught, p. B-7, Furman, R.
Willlam, Drought analysis for plaming, p. 8-10, Furman, f,
Witllam, Meteorsiogion) deta c¢olleotbon and natural rascurce
planning, B, 11-42, Murphy, ¢, B,, Jr., Schubert, ., F. and
Dextar, A, 1., Howen ratio sstimates of pollutant deposition
velooity In a pine forast, p, 19-16, Droppo, J. G., Revised
mathod  of aonnuting anergy balarces over vegatation canopled,
p. 17-19, Howard, €. A,, LIl, Simple modal for astimmting the
molature achtent of 1lving vagatation as potontial wildfire

feont, next page)
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1, p. 20-23, Rumning, Steven W,, Process orientad model for
:?:a ?uel molsture, gp, 24428, Wilson, N, Robert, Numerical
simuiation of alrflow in  forested anvironmanta, p, 29-31,
Futusy, Donald M., Pradiating tghition of forsst fuels by
lightning, p. 232-37. Sommers, Willlam T., On forauastgug
strong mountain downslopa winds, p. 30-40. Brotak, EBdward A,
Low=iavel wind and temperatura proflles asgoglated with msjor
witdiand tilres, p. A4-47, Rennw, Pavid 5., ¢ompar tson of
atmospherio  atabiiity botwesn a valley and mountain aite, p.
48-81, Roussopoulos, Peter J., Declaion ald for wildernass
fire presariptions In  the boundary walers canod ares, r:é
5258, Johnson, Yan J. and Mamn, Witliam A...G1lmatotogy a
prascribed burning, p. 59-82, Millar, Roswell K., Kestch-Bryam
drought tndex and three tires in upper Michlgan, 1976, p.
43-87, Vancs, Date L, and Kpider, B, Ph1ip, Lighthing
detection 4yatems for Fire manpgement, p. 68-T70, Paul, James
T.. Farestry weather interpratations syntem (FUI§:-1"a
gogperative oxperimant in weather for forestry, H~| b 3
Holbe, H. #., Corbett, T. . and Horton, P, J,, Wind-Induced
motlony af indivigual Douglas=fir |n stands, p. 79-83. Mitlar,
James ‘K., Jr. and Halllgan, Don K., Some aspedts of tha snow
damage to the Blagk Hilla Forast 28-27 April 1974, p, 84« AT,
Lavdas, Leonidas G., Pluma nise Trom presoribed fires, p.
88-91, Moblaey, Hegh £,, Agplloation of amoke managemené
ranenarch In the South, p. 92-23, MHartin, Robart E,, Presaribe
burning: decisions, prascriptions, strategias, p, 94-99, ar

DESCRIPTORS: Forest meteorotogion) confarendss; Fire weather
caonfergrigas

2W0J0A01 10 NGO, ~ MAAZ90040t
Frost damage Inareased by the windbresk,
Mihars, ¥, Tsuruta, K.| Nemoto, O,
Coll. af Horticulturae, thiba Univ, , Japang

Journst  of  Agrigultural  Meteorology. Tokye, 33{2): 67-74, -

Sept, 1977, tn Japanmae; English summary. .

Lnnguuge:'uthar . o

tr Publ{aation: '

gcu?ar;oo orchard of aatsusa  mandarin  fogated nea: t?o
deacoast of tha southern ond of Kyushu was completely
dastroyed by the garly -Frost on two successive nights in Ngv.
1968, Tha 72-ha orchard it ah artifioially flatiened dune, m
a.%,1,, I8 divided into 60 rectangular seations| asch aac’t‘lon.
160 m wide and 120 m long, (8 suprounded by a8 ping trde hedge
48 m high and {8 partitioned 1nto nine small parts by 1.8-m
high plastios net windbraaks sst up In two ) ings and t:o rguti
Under  auch & parfeat proteqtion against wind hazard, a utir
200,000 young mandarin  trees were planted 10 the autumn‘g
1987 and the upring of 1988, In Sept, 1983 & typhoon, passing
off the san - coast to the north, swept tha orohard: howavar,
wing  hazard  wad stight, only faint dldooloration was
radognized on  leaves during a faw waeks after the typhnow.
Unusual severe frost acourrad san Nov. 16 .and 19, after ? ua:m
spetl  of about ten days, Nearly BBY of mandarin trees in t:e
orgharg  werea injured: most of  thalr tpunks were frozen to
dasth, Thua, the orchard was dedtroyed apd abangonid ong year
aftar astabiighment, Sevara oamage causad by the early froat,

¥ P, was rastricted within the orchard with Windbreaks on
Ca:nvgune. $igniflcant hazard was tight (n many other orchards
on  the hilisidas  adiacent to the dastroyad one, Fo find ogt
why the frost damnge was o savers in the crehard prnwuledt Y
windhreaks, obbervations wers dons For aeveral nighte in ?u
rulned orchard and on flat ground with model wihohreaks, 1:' g
corg luded that the mnight land breezae, generally c: tﬁ

sold-air  Flow, lassans  in reallty the night ehilling o !ha
alr neap the ground surface, and that obstruction to the
bresza by windbreaks will cause .axtrema ooldness ?n :he
laoward sire of the windbreaks on nights  when radiation

Ing ogaurs. -

cogéscglptﬂns: Frost dnmage to orchards; Shelter belt affects
oh frost qumagns Oratiabd damsge by frost:; Kyushu, Japan

28 D N0, - RGAZBOB032A
zafggg’ olimatologioa) obssrvations in the Atsumi Peninsuta,
Alghl Prafeature, captiral J:an(‘Pt. [

Owada, Michior Kusirlioka oinhiro )

Dapt, of Geog.. Alahb Univ, of Education, Kaetya Gity, Adchl

Nomi Primary School, Toyota Gty . . .

L aarhn 1 of Agetowl bupa) Meteorsiogy. Tokya, 92(4):° 1884201,
March 1977, Rafs, Th Japaness,

Language: othar . "

ounitry of Pubtlication:

S?gdt :haneu pinas wore uged to study the prevalling 5u;m7r
(usutheriy) winds and  winter (northeriy} winds  and the :
topographical  digteibution an the Atsumi Peninsula of Gehtrah
Honsla, a8 shown on  four detalied dbharts  of the ara?.
topographieal map  alsa  shows.  the alevan observatiqp pg'Tts
whara antinity  was measurad atong s arcss sedtion fram \|ma
on one doast to ‘Akabang on the othar side of tha Peninasula,

2] qlunllv I p.p.m.. An aatt adhering to gattza, s ghown on
“hiduk-sect ion SHARY, varylrg from RO p.p.m, of the windward

't to about 20 on tha Isaward. The tax;|;: al1 i Japanese,
wit "oapt lohs for 11iuatrations are th Eng .
busﬂgcg:P?URS: frevatiing windy Wind diptribution; Salinity
distributieny Pnitippine Sed: Ataus) Paninsula, Japan

OBO42% 1D ND, - MOAZAQS0A428
zsxddy Flux maaguremarits above a pine forest,
Moore, C. J. .
| of Earth Soi., Flinders Univ. of 3, Australls
:gcg$ Metearalogioal  Sosiety, Beacknelt, Eng., Juartably
Jouraal, 1030404 ) QYGUQIS,KDQQ. 1978, DAS, wte
ry of Publigation: U
EST?;nres of sansitsla and Vatent heat flux moasurad a?ova':
Pinis radlata Porest plantation, 11 km north of Mt Ganbier !
“South Austratia, by etdy-corralation lnntrumqu!aiirv. :gxa
tound to  satinfy tha forast apargy quget to within S é
provided  the  mean Windspead was  greatdr  than  about "
qen SUPER +  SUPER 1 . In 1ighter windg, theses twb rluxzsawgad
gavarnly undarnstimated. A stady  of  the higher Win [ ]

{cnn.t. r.\ent page) PP Y

b rieas o

+ bt L



i

3
Usar:009072  20mayg0 PO23: PR 3/5/1-42
PRINTS Jaers?

PAGE: 19
Item 20 of 42

DIALOG File 28: MET/QEOASTRO ABSTRACTS - 70-00/APR

date, when the Farest aanapy was externafly dry  andg
tranapiration tha onty' water losa, pave s Bowen ratio of 0,0
PLUS OR  MINUS S.1 during the day, with & diurnal trand
simitar to that For shorter vagetation types. In thege
aonditiona, tha houply change  in canopy heat starags wad o
significant ocomponent of the ghergy budget. when the canopy
was  wat from iInterdepted rainfall, the Bowen ratio was
gaherstly iess than 0,3 and of ten negattve. Ingoming sensibia
heat and a gooling canppy providad energy for aevaporat lon when
the nat radiation was low on nagative, .

DESCAIPTORS: Forest micromatesrology: Energy batance  of
forgsts; Heat fiux over forests: South Austrelia, Austraila

T 28030100 10 MO, - MAA2AGI0IR0
Wihdspead distribution inh and hesr an 1solated, narrow
forast alearing.
Borgen, James D,
Rogky Mountain Forest and Rarge Expariment Statlan, Fort
Cotiins, co, .
Agriouttural  Meteorology, Amstardam, 112y 111-433, Aug.
1978, Refa, DAS, DL {800,A34)
Country of Publtaation: NI :
¥indepeeds wera measured on a thras-dimensional array tn and
near a 10- by 50+m glearing cut In a 10-m high todgepdle pine
stand. Measurements made while the wind direation above the
canocpy was perpendicular to the long #xis of the alanring ara
used in & gcontinuity onlgulation to aatabliish the veloolty
flald for the flow in and downwind of the alesring, the ratio
of the Jooal smpeed to tHe entimated above-genopy friction
valoalty s approximataly independant both of the tatter and
of  the abuave-ganopy stabllity, Minlmum speads ogtur at the
glear by  center and at the midaorown reglon on the (ee adge of
the olearing, Spead maxima ogour &t sub onnopy levels on
sither edge and  above the lee edge, Glearing atfects extend
bahind the claaring to at least 28 m, but are only %lightily
apparant  upwind of  the olearing, The continulty calculatian
Indicatas a separation  of the flow beginning at the
mid-atearing floor and extanding to the upper surfsce of fhe
fee  ceanopy, Reattachment occurs 4 or B m behind the lee
dlearing odge, with strong raverss flow apparant upwind from
that point. An  approximate amalysis of the flow |a made in
torms  of a panetrating  Inviscld ot modal  presented by
preavious authors and an ddaptation of a solution for an
Invisoid fet impinging oh &  scraen, Agreament  with the
obaarvad flow pattern 1s faip, .
CESCRIPTORS: Alrfiow in foraste; Forsst winds

28020472 10 NO, - HAAZROZ20472

Canopy of a Scots pine forast: description of a surface of
goMplex roughtess,

Ford, €, 0, :

tnst, of Tarrestrial Ecology, Bush Estate, Midlothiap,
Scottiand

Agr icul turat Meteorology, Amstardam, (7{1): 9-33, July 1878,
Refs, DAS, DL .

Usor 009072  28mays0 PO22: PR 2/8/1.42
PRINTS P _

Country of Publieation: JA

Extansive micrometeorological mensuraments have been mada
over  and  within A Scolts pine cannpy, The structurs of the
CANOPY  and  ites surface are descr Ibed by measursments made on
Individual treess and by canstruct ing a two-dimensional power
spectrum  of canopy Burface haight, This Jatter technlgue
ravenis  important  structural  features that are not apparent
whan  maasuremstits on Individual treas arg considerad alene, A
comparison Is mada between the two-dimensional spactrum of
this Bsurface and that of surfaces with different vatluas of
kB SUPER « SUPER . 1 , ‘and the ralationship batveen surface
atructure and wind flow pattern s discusand,

DESCRIPTUNS: Forast migrometasrology| Forast winds

17030365 10 NG« MOATTOS0966

Particulate dispersion from sources within a forest,

Rayhor, Giibart §,; Hayen, Janmt V. Ogden, Eugene ©,

8rookhaven Nat1, Lab., Uptor, N.¥.: N,Y. State Museum A Sat.
Serv., Albany, N.¥,

Boundary  Layar  Meteorology, Dordrecht, Hotland, 9(3):
257-217, Nov, 1075, Refs. DLO

Cduntry of Publivation: Nt

Particulate cdispersion from sources within a 1013w talt
pine Forast was atudiad exparimentally at Brockhaven National
Laboratory using stained ragweed pollen  and othap traders
ranging  from 14 to 88 M) m In aize, Forty-savan continuous
poitnt soursa refeanes, lasting from 22 to BG min, ware made at
heights from 1.78 to (4,0 m from lovations having a fong Fetoh
through the forest, 1n most experimants, ditferantty colored
ragwead  polien  were  emitted simul tangously from  three
locat tons, 1" othaer tests, several particle types were
raleasad from & single point, The sampiing network consisted
of 110 rotastide sampiacs at heights from 0.5 to 21.0 m at 87
Positions within and at the adgs of the forest, Deposition to
the ground was sampled by gressed microsecope atides at aach
Rosttion, Mateorologteal mesuraments were taken I and nean
tha forest, Data ware classit led by partiote characteristigs,
nource  height, and meteorologiont prrametars, Conbtentration
pattarns wers {liustrated on scale diagrams. of the samp!ing
grid, Changea In  centertine and crowswind inteyratad
conoantrations, plume width ahd. haight, masa flux, deposition,
and  deposition valogity wers studied ss & Function of
distanos, particle size, Aand wind spead, Results were compared
to  thome obtained from similar roleases over opei terrain. In
the forast, vartion) predominates over iatersl disparaton, ang
tons iderabla  interchangs odeurs through ‘the canopy, Flgw Is
thannel led  somewhat by vegetation dangity difforances, but Ia
ganaratly  in the direation of the mean wind hbova the forast.
No  systematio turning of the wind with haight was observad,
Meat partitales are tost to the foltage rather than to the
ground, and large perticlas are logt mare rdpidty than smallar
onas, Rate of changa in mass Flux s wimllar to that sver open
terrain  and s greater with Hight than with stropgar wind
spoads, ‘ N

cont. hext pagae
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DESCRIPTOAS: Particle dispersion; Ditfusion in forasts
27030548 1D ND, - MGA27030548

Extragtion of Information on inorganto water quality,
Lana, Willtam L, '

Colorado., State Univ,, Ft, Cottins, Hydralogy Papers, No,

73, Uuly 1978, 76 p. dafs,, flgs., tablas, DAS (A OB 705 c#)

Country of Publioation: US .

The potentinl fop ohtatning information aoncarning dertain
water quatity variables on a stream by considertny  the
relationships that  axist bBatwasn quallty and aquantity
varlables s examined. Mors precisely, the study ia conegrhed
with  the relationshin  thet exints betwedn discharge and
inorgsnia  water quality o natural stresms, Inorgania water
quatity s taken ke ratar to the soncentrations of inorganic
cottrtituents  found dissslved 10 the atrasm water, Natural
streams are  dofinsd as those straans that are free of man‘s
intluence, atthough some aompromisg. of  this definttion Is
necessary In  actual appligation, the retationship studied in
the negative aprraiation batwaen Inorgania water qual ity and
dincharge, which | found In virtually at) streams, Study s
Vimited to  thirteeh Inorganio conmtituents: sillen (310 Sup
2 ), Iren {fe), aalatum  (Ga), magredium (Mg), sodium (Na),
potasaium  (K), bigarbonsts (HCO SUB O Ve AUl PAte (30 SUB 4 ),

“chiorids (Q10}, fluoride {(F}, nitrate (KO SUB 2 ), boron (B},
and  pH (minue the logarithm of the tydrogen lon sativity), In
Addition, condugtivity ta taken as an fndisgator of tha total
Inorganiac  dissoived solids congentratton. Applications are
made by using data from f(ve straams: the Henry’s Fork River

at Linwood, Utaht the New Fork Rivep near @lg Pinaey, WY.: the

Patos  River naar Pusrto de Luna, N.M.: the Saline Rivar neas
Rusdell, K5t And the Wind River at Riverton, WY, Tha sama
Approach 18 used WIth data from eagh of thia five streams, and
similar results are noted. The approeach agnsists of thrae
Bawio poarts: to davelop the ralationship betwean sonduativity
and dischargs; to ralate the conatituent proportions  to
disgharge; and to  devefop a relationship betwasn the
aonstituant doncentirations and the gondugtivity, By using
thege three parts togather, oonatitudnt concantrations are
pradidted  from  the straam diftoharge alone, The relationship
batweon constituent sohcuntratlons and sondudtivity {s based
an chemtcal theory and ta appl lcable to any stream samplé, The
other ratationships have paramaters that must be dotermined
for  amch  individua) gtraam, The prooaduras and mathematioal
modais presanted 1n this atudy show promise of being gonerst |y
Apeligable  to  all natural stpeams. In addttion to extraoting
water quatity information from discharge data, there are thras
arass  of application which are also stgnificant, First, the
methodology  shows promigse  of Imgroving the understunoging of
water duatity bebavior and fta - relationship 1o dlsgharge,
Satond, the davalopment of rntationships of this typd parmlts
A basla for meanihgful judgmaints to be made conasrning trends
or  other ahanges 1n  the fiality of & streem. fthird, the
ralationshipe  developed permit the ponsibility of analyzing
and improving watep aual ity samp)ing.,

DESCRIPTORS; Water quatity variablesy River watan

aompos ( t tong River watap

mineratization-river discharge
ratationshipe: United States

21030346 1D NG, - MAA27030748
d‘?;: mavement In a forest olearing as indiosted by amoka
rift, .

Bergan, J, b, .

Rooky Mountaln Forest & Rainge Experimant Station, 0.5.0.4,
ForastSery,, ft, Cotline, co,

Agriculturat Meteorology, Amsterdsm, t1502): 163-t79, oct,
1979, Rafy, DAS, DLE (800, AD4)

GOUNEryY of Pt icationg N,

Cinematlo observations were muds of the baltavior of meltipte
smoke plumes In an (sotatad qlearthy qut In an aven-aged 8tand
of  lodgepale pine. T olearing was 'O m by 80 m, and the
average tras hiaight wam 10 m, Mewauremsits wera mage againat &
tower  grid, with simu) taneous regording of the wing speed and

T diraation  Above  the canepy, Observations are dlgoussad for

tiMas when the latter was within 30 day of baing perpandicular
to the tong anis of the glgaring, Horlzontal velocitios for
some  portions of the  glaar g wers et imated  feom the
frama-tosfrome  displacemant of plume {eregularities, -Varticat
valooitias were computed by cdntinulty, the remults indloate a
aognt inuous al ternation batuesn separated and unseparated flow,
With the fraquanoy of alternation tn faie agrdament with the
eddy shedding frequency of the lee aanopy region of the
alenring, rogardad wus fiatplata fn unifarm Flow, The flow
saguence  iholutes A gantral vopiex that atosaty renemblas in
form  that found tn  square notches, but with higher enguisgr
velonities relative to the Upwind friotion veleoity, This
vartex appesrs  to dominate the diste(Butlon ahd dirdation of
tha max imin spaeds and aurface shaar strans in tha alearing,
DESCRIPTORS: Alrflow In forasts; forest diesrings

347 LD NG - MANT020347
EVafioration from lstd arwas,
Dahmesd, O, 1,
Ofv, of Emviron. Meahwanias, CSIRD, Canbarra
in Austratia,  Nationnl Gommisston for United Nations
Eduoattonal, Saientitic, and Cul tyral Organizatioh, Prograss
in Australian hydrology, 1908« 1994, Canbarra, Australian Qov,
Pub, Servine, 1914, P, 5:9, Aafe. DAS (A GR B32Y AR)

Country of Publination: AS

Buring  the past datade,  AuAtralis  Has  made alghil flaant
aonte fbutions to avaporat lon rasearch -ty three areas Assentinl
to ment nroblems of high Bulpdration potential and low avarags
preaipitation, ohrracteristic of the cotitry’s glimata:; |)
mathodntagy of BUBAKGRAtion  messubemant; 2) study nf
avaporation in wwo~dimensional Situatians: and 3} evaporation
fram  molla and  prants, Mathodolagienl progress  Inoludes
dove topment oF 1hproved  esddy-goeraintien techniguss Fon
LLLE TN evaporation rateg, usihg  the avapotron, tha
fHatron, ang A fape-rasponse, IR hygromater, Othar new

feont, next page)
) LN P [N e

Tt P 2 v bt ki




User:009072  29may90 PO22: PR 2/6/1-42
PRINTS BIALOG !

PAGE ! t2
Item 28 of 42

T

MET/GEOASTRO AOSTRAGTS « TO~80/APR

instruments measura the energy avaltablie for avaporation; and
a raqgaent developmaint, tha EPER, provides. a aont thuocus
automatie recording of avaporation, Improved lysimater design
afters diraat mensuremants of surfage  avaporation (n
agricul turat  acess,  Ganeral formuias hava been developad to
calculate  evaporation rates from Atandsard meteorologtcal
chearvations-vertical gradients of Wwind sneed, temparature,
and humidity. In two-dimensional avaparation studies, prograss
has  been. made in undaratanding mod{figations of the globa)
migract Inate th certatn spacial fleld situations, such as
irrigatton areas in dry  land, Vimited size rasorvoirs, and
surface  vegatatlon  and moil melsture changas, Giher reassarch
Inaludas davelopont of a promising logal advegtion theory and
wark on  evolutionary asbects of dhergy tranafar, the Intter
permitting eatimatas of actunl avaporation rates from targe
land  tracts on a routine ol imatologionl basis, Australian
Batantists have aslso  Hitensified rasaarcit In the physies of
water ratontion, movament, and loss In  the soti-plant
continum, The major types of eveporation studied |nglude that
from &) soll; b) laaves; and ¢) orop canoples, Evaporation ang
watar balance studies for dlfferant plant typas are apptidahle
aspecially to aatchment by hydrology, whera pine forest
avaporation 1s founy to exceed greatly that from grasatapds in
simtiar macroct tmates,

DESCRIPTORS! Evaporation from land surfaces: tvaporation
from plants; Australia

DIALOG Fita 29:

26090301 10 NO. - HAAZ6080301

Wing speads within the trunk space of & pina forest

Olivar, H, nr,

RIv, of Atmos. Phys,, CStRo, Viotoria, Australia

Royal Meteorologioal Soniety, Brasknetl, Eng., Quartariy
Journal, 101{427);167-172, Jan, 1978

Country of Publication: UK

Documant Type: o ’

DESCRIPTORS: Wind prof(les in forosta

UCD NOT: 681,554:631,588.6

26080375 TD N« MAA2608007%

Snow  acoumutation and showmelt as inttugnced by a smalt
elearing In & lodgepole pine forest.

Qary, Howard |,

U.8, Forest Serv., Ft. Collins, 60,

. g:ter Resources Research, Wash,, D,G, 1002):248-383, Apri
974,

Gourtry of Pubtigation: ys
bDocument Type: o

DESGRIPTORS: Forant influsncas on Show adcumiiintiong Forsst
Influandes on snowme |t

UEh NOT BEI.677,82:861, 678, 461661,9709, 3:566, 124
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24100847 IR NG, - MOAZA 100847 .

@scmaorphotogy  and multipte glaciation |n the area of Bankf,
Albarts,

Ruttar, Nathanial W,

Canadn, decloglonl Survey, Ottaws, Bultatin 208, 1972, 54 p,

Country af Pubilgation: CA

Drcument fype: o

Glaaia) deposits, consisting maiply of tin and
glaciof luviat deponits, indleate three or pogsibly four, major
Wiscansin lca advances. Individual sections contath only
Vimited parts of the totat stratigraphio seatton, tills to two
of the respective advancaes nre not 1ithetogioally distingtiva,
and intarstacial or interglaoial deposlts ara lagking,
Therafore, the stratigraphia svccession ugon whigh the glacial
ahroiwiogy was based s oonatructed from many |ncomplets
secttons, with canaiderable rallangs. on the gromorphology and
araal- relationahips of the depastts, What i probably the
earliest recordad glacial activity In the Banff area has begh
Inferrad  from outwash uUrdartying  ti1t depostfted by the Bow
Vattey advance, althcugh It is Po3sible thal this outwash may
be  apsoptated with the overlying ti1t, Widespread ti1)
deposits  and breaks in slopa at high elavations are the main
avidance  for  the sacond, or Bow Valley advance, 1nh which the
lce  extended wall out Into the foothl!fa. lge-contaat fluyiat
depoeits, beliaved to have been ortginally wame morainas,
Indionte At least two intervals of glacier equilibr fun during
deglaciation, fhe Canmora advancg extandgd from the vigingty
of Banff probably out te tha foothitts, This avent Is racorded
by breeks In stope and by diszqontinuous patchas of 111 over
outunsh  daposited during the retreat of the Bow Valley jce,
The  fourth advanae, the fisenhowsr Junction advanga, axteniad
toughly as far a8 Fisephower Junction, Evidence Includes
well -pramarved. ground and laterst moratnes, breaks in siope,
fraeh dirdues, and a terminal moraing, fhat a minor readvange
followen s nbown by t11) over laa-contragt Fiuviatl deposity
fald down during the wastage of the &fsenhawar Junation lge, A
radiogarbon  dets of 9330 PLUS OR MTMUS SOLID DELTA 170 yr
B.P, (GSC-332), obtalned in g nearby Araa, 18 gorrelated with
the time of the Elsenhower Junction retreat, Three stades of
the Minedale glasiation (1ate Winconnin) 1h the nor thwes tepn
U. 5, are temtativefy corrainted with the How Vatlley advaricn,
the  Carmora arfvanes, and the Eisenhowar Junction advanes, The
Altttharmatl  interval {9 suggested by wind-blown matabial,
containting & voloanlo  ash |ayer correlated with Mazama ash,
averiying glacial deposits, .

DESCRIPYORS: Glncial doponl|tg; Glacial morphalogy: Wisconsin
Rarlod i1oe cover; Banff, Albarta, Sanada

Uch Nor: 681,02:6%1,.983,2 ’

24090187 10 NI - MGAZ4090189

Estfmatad and mmasured roughnoass parsmeters for a gine
forest, .

Leonard, R, £.; Farderer, 6. A,
Northeastern Forast Expariment Station, \}.%, Foreat Sary,,
{eont, next page)
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rham,N.H,
Dudosréal 0: Appl lad Mataoratogy, Roston., 12(2):302-307, March
213,

Country of Publication: US

Documant Typa: o

A topogra;ﬁic map  of the uppaer surface of the canopy of A

"red pina(Pinus resinosal plantation wan deawn from 278 canapy

heights messured dn a grid of 0,9 MULTIPLIED BY 1,8 m. The
dibdtetbytion of haights was approximately normal, with a maan
of 11,6 m and a astardard deviation of 1.6 mi this is an
Imorovad method of dasignating stand height, The royghnnss
paramater {z SU8 o } and the zero-pisne displacemant (d) of
the  stand ware estimnted from the oanopy map data by using
both Kung's logarithmia FormulA  and Lettau’s equation for
obatacie #lza and shaps, These values webe compared with
mapsured 2 SUB 0o And d From wind and temparsture profites In
ngAr ~neuiral aondittons, fettau’s formula, assuming the
obstactas ware unifore suiuare-pascked paraboloids, gave z U8
] = {38 om arvid d * 10,6 m, Kung's formula gave % SUR O+ 718
o and d = 9.7 m. Measurad profiles gave a median z SUB 0«
100 om aftar d wah fised at Its median value of 9.8 m,

DESCRIPTORS! Aoughness paramstars: Forast affoats on alrtlow

Uan NOT: 881.811.32:841,.880.6

24080182 10 NO, + MGARADBO tO2
Ersegy budgets In pine fn;est.
Stawart, J. B.; Thom, A, $,
Trst, o; Hydiro},, Wat)ingford, Eng.; Dept. of Met., Unlv. of

Edinburgh
Raya!g Mataorploglaal  Soulety, Bracknell, Eng,, Quartarly

dourpal, 99(419): 184-170, Jan. 1973,
Country of Pulbticatioh: UK
Dosument Type: o
Houprty, Gh:rgy budgats maagured In Thatford Forast, Norfolk,

are analyzed for gaven fine days In May-Sept, Valuss foung for

the Bowan patio BETA | ranglng from near L to 4 or more, are
ugad to  show that the bk physiologioal rasistance, GAMMA

SUB S T, af the forest exhibits & consistent diurnal trand
from nemsr 1.2 % am SUPER <« SUPER  th the forenoon (oncu_!he
trams  Are dry) to as much as 4 8 om SUPER - SUPER 1 by late
afternoon aundistont with (ndependgnt Hiologioal msnsuramqnfn

{Robina, parsonal commundoation), In cortrast, the forest’s

bulk mserodynamia resistande, ODAMMA , ganerally {isy batwaen

0.08-0.10 ® om SUPER ~ SUPER | , Thea ratio 4AMMA sun

S T/ GANMA along, of order 20:1, implios that transpiration

from the foremt must ocour Wt rates much leas dependent,

primarily, upsn net . rodiatton, R SUB n , than upon ambient

vapbor pressurs deficit (v.p.d.), provided that the latter 14

not too amatl, J.e,, SECTOR LEFT SOLID DELTA 1 mb par 100 W

m SUPER « SUPER 2 of R SUB n . Atso, the evapuration of

tntargeptad  rainfall  rrom thé troes must odour at mbput five

times the corresponding  transgiration rate under the same
matéorological aohditions, In addition, since lighter winds
durbing fine waather tend to favor larger v.p,d's, the obsarved
deareass 1in  tranapiration rate with Incressing wind speed is

mugh  largér  than that  expected with a  °C change in air.

smpera e e howrr,  Within the ecanony, |s 1A W m SUPER
EFMQUL:RU g .p witieh 18 hat  always Hegligibte, as it Is for
short vagetation. Vahies dorived for the dimensioniess sxcass
rgalstance paramater, B SUPER - SUPER t , although remarkaiiiy
small (2 to 8 for u ™  APPROX, 0,75 m a SUPER - SUPER 1§ )
are  ocommensurate with other bulk aarodynamic reglstances in
the syatem, Accordingty, tha sasiiy-derived sOrface 1esistance
parawater, AAMMA sUB 5 , (Montelth 1R8B, Thom l???]
provides an ns!lmatufur GAMMA  SUB § StiB F or the forest

hin | for all BETA * 0.

“léESCR!gﬁﬂﬂg: Energy batance of forasts; Thetford, England

Uco NOF: 951.511:561,584. 41

]

24080299 1D NO. - MUA24080299 ]

Mean wind-diregtion shesr through a forest canopy.

Smith, F, B.1 Carson, 0, J.: Oliver, H, R,

Mat. OFff,, Boundary Laydr Res, 8ranch, #racknall, Eng.:
Inat, of Hydrol., wailingford, Eng,

BOU“UOFVYLGVQP Matecrology, Bordragsht, Hotland,
23978190, ee, 1972,

Sountry of Pubtioation: NL

Documant Typo: o

The !quat?gnu of motion appiying to tha wind fisid Ih a
forest amhopy are simplifiad to a balance batwpan tha_shearlng
strasd  gradient and efther the form-drisg of the teaves in the
upper daitge  canapy, OF the overall hdrizontal prassire
gradiant In  the more open apade baneath, The dauations imply
that, 1t descending through the forest, the strass and wind
vadtors  turit throuph an anglae that depends upon the forest
tharactaristics and upon  the stabi{)ity and spesd of the

atrfiow above the forest, the turning |s roughly aonf irmed by

An . pvapall  average measured on A fiat site near Thatford,
“NortpIk, Yaovarad by an exisnsive tniferm pine forest
i ﬁ@ RIPTORS: Forest winds; Alrflow In forosta: Wind sheart
Thetfbird, England

UCD NOT: 88B1,BBA581, 804, 44

240404473 I NiE, = MGAZA040442
. Local alimate s o fadtor farming hindrorce of tree growth
(pret iminary repart;.' .
T Yoshing, M, M, led,

Hoset Univ,, Tokyo. Oept. of deograny, Climatological Notes,
Na. 8, 1970, 68 p,

Languagm: gy

Ccountry of Pubtination: JA

Ducniment fype: o

Ranulte . ars  pressntad of the preliminary studiss on loeal
hindrancs of trenr growth and 1te relation to gl imatie factors.
A biblldgraphy  was aompiled ob atmaspberis poliution and
damage  tod  traas N ubbeb arand In JApah and otlwr gountr isg,
The distributiogha of damages of resd-side ang park trees by
50 SUR 2 and Insoluble substarces In the urban atmosphara (n
Tokyg, VYokohama, and China, ars dalingated, Tha authors

faont, next page) gy
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O1ALOG Fite 28, MET/GEOA#TRD ABSTRACTS ~ 70-90/APR

ihvestigated the loaal cond|tions of hindrance to tree growti
In the Iravo Cape region, Alghl Prefagtura, and found that
loas  walt adhered to leaves of black pina (Finus thunbergii),
at the points 20-30 m inte the forest, Large variationa th the
Amslint  of salt adiering to loavas batween sea-sice ahd
Inlend-side were. found, aeven at points 300 m from the
senshore. Observetions wera made in the goastal region In
Ooiso, Kanagawa Prafectura, to tnventigate salty-wind damage
te a citrus orchard with wind broake, Thae Ginkgo traam {Ginkgo
bBitoba}, daformed by southerly wnda along the Sagam! Hliver,
wars obsgarved Bs  far as 40 km intand trom the Paciflo gonpst
and thaip distribution In ralation to the logal  wind
conditiohs was analyzed, On Noto=]ima |aland on the Japan $ea
coast 1t was pointed out, concarning the plant distribution,
that the northern elpmants are  found In the stronger wind
region and the southarly elements, In the ratativaly weaker
Wind  reglon, On  the mountaln siopes faoing SW, S, and SE in
the  subatpine reglon Jn central Japatr, the Forests, at times,
show  striped patterns, with needta treas {Abies veéltehii, A,

marfeaii} standing  dead, Thesa patterns wera thvastigated on

Mt.  Yatsugetaka apd on other mountaline and 1t was Found that
thery  davelop on wlopes with thin 8ol layers and on large
boulders, under the influence of pravatlling southerly winds,
These topographical conditions  ara contirmed from the

viewpoint of gacmorphology, Distributions of Porsol profile

and coldnass axprassed by degree day of freexing (scoumulated
temparatura betow 0'C) were studied as Indicators of locnl
alimatic conditions In thasubalpine reglons, arproially in

oentral  and  nMorthern Japan, Danagaas to. Cryptomerin japonica

anhd  Ghamasayparis ohtusa dquring the winter monaoon in Guinma

Prafecture wera studied statistionlly and It was found that

the  maximum Froquenoy of darage ocoura 4t 880-850 m above sepa
teval with higher fraguenoy seen In Stopes fading M, NE, 5,
ahd SE. This 1s thought to octur bacause of the oold wind with
low  temparature on the slopes fasing N and NE, and beuause of

dry  conditions on the slopes  faoing $ and SE, which are

lanward of the winter monsoon.
DESCRIPTORS:  Atmospherig pallution damages to troes: Wind

Sffeuts on  treas) Climate and tree growth; Ferest ecology:
apan

Uep Nor: 55(.388!551.510.42!551.598,51534.4!

ID NO, ~ MBA24020428
Developmentat and envirenmental history of the Disma) Swamp .,
Whitehead, Donald R,
Dept. of Botany, IN, Univ,, Hloom ington .
. gcolng!oai Monographa, Durham, N.G. 42(3)1301-318, Summer
972,
Country of Publigation: g
Documant Type: o
Pollen .analyals of sevarat cares From the Qimmal Swamp in
southeastern Virginla thdicate that the svamp 1s a relatively

young featura, havipg bagun to devalop atong drainage Tows s
ragantly as the

tate-glaciat, Formation of extensive
frash-watar marshas along streamy nppears to have been braught
dontreited by the

post-alacial rise of soa loval, As the sas continyed to rise,
rarah  devalopmant  peocnaded inland and fihe-grained organic
dedinents Begon Yo acclmuiats, By 6000 yr B.P., approximatety
S50% of Dismal Swamp ares had bBasn mantied by fine-grained paat
deposita. From 4000 to 3300 B.P., paat accumilation gontinued,
but at an appreciably lowsr rata, Thiw sorrasponds both to the
hypsitiwermal Interval and to a diatingt slackening in tha rate
of wea-lavel rise, By a5Q0 8.P,, peat had mantled virtually
Al of  the 1nterfluves ard  dsiants  within the awamp, Tha
petten  diagrams suggast a gradual  ahanga from  boreat
spruge-pine  forests during the full-glaaial to lass boreal
pIne-spruce during the aariy tata-giacini: to hardwood toprests
cortaining many specias charactaristic of the present northarn

hatdwoods forasts, dur Ing the latter portion of the
iate~gtaciang to  bardwood-dominated forests, containing
specios now found In wouthaastarn VA.. during tha earty

postgiacial,  Althouph precide vegetational and environmantat
raaang truct tons are  mnt  possible, this general  sequonce
Btigges ty a thridiract total climatic ame | foration from
conditions vomparable to those tn northern New England, during
the full-glacinl, to a olimats domparable td the prasent, by
8000 yr B.P, The olimate may have hean warmar and drier dur ing
the hypsithermal, but the obaervad ehohges could be a ragul t
of a stackaning In the rate of sea-tavel i, The cypress-gum
forasts that have characterized the Dismat Swamp for the past
J800 yr . have besh vorisble, both spatiatiy and tamporaltly,
These variations raflest Jloval dif farences in water table,
peat depth, fires, witid throws, and A variaty of human
disturbances. Tha origin of Lake Orummond remmsins an enigma.
It s & Yyoung femturs ot tha gwamp, Apparentiy originating
oitly 4000 yr ngo. It Is not the last vestige of an eariigr
open-water phase of the avanmp.

DESCRIPTURS: Climatla changegr Swamp  formetion; Dismal
Swamp, Virginia

UCO NOT: BH1,HRD15814,484,2

23102998 1D ND, - MAAA 1040148

Dry deposition of particies to a pine plantatton,

Loranz, &, Murphy, €. E,, uJr.

E. 1. du Pont da Nemours & Co., Savannab River Lab,, Atkan,
5.8,

Soundary -Layer Matsorotopy,
355+-366, Maroh 1989, nefs, DLC
Countey of Pub)ioation: N

Thare has been  some controversy congerning the rate of

Dardrecht, Helland, 48(4);

deposition of particlas having dismatery near 1,0 MU m to

vegatated aurfaces, I(n this size ranga, the processes of
Arownian diffusion and tnertial Impaction are not affeqtive,
ahd  deposition to amooth surfaces reachen a minteim, However,
nost  woasuremants of deposition of micromater-diamestar
partigies  te vegetated surfacss Indicste o gréester deposition
than  extrapolation of tha rasults from less raugh surfaces
would  suggesi. [n this study, the agrodynamia profile mathod
was  used Lo estimate deposition to a pine plantation, The

lgont, next page) )
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daposttion velocities  ware found te be senxitive to the
dlaplacement helght nand the form of the profile stabitity
oorrection usgd in the calowlations. An analysis of & 1imited
set of Boweh ratio data, ocoltested over thé same forest,
suggasts’ that the data are reascnably desor ibad by using a
dlsplagement height of 7,9 m and the atabit |ty correution
propossd by Raupnch (1879), Tha sversga daposition valogition,
moasured aver a 9+mo period, wers 0,0043, 00,0078, and 0,0092
Mm/ema  For  the thros  diameter olasses 0.8+1,0, 1,0-2,0, and
2.0-8.0 M) m, Thesa deposition valog|tias are lower than the
corrasponding asrodynamic  cohductants Yor the same par iady,
indigating that the deposition rate fx 1imited by supface
phehomena, Average surface conduGtancas  caleulated for the
three size olasses of particles ware 0,0060, 0,0141, and
0.0278 m/sno, respsatively, A miltiple regression analysils
showad  high correiation batwesn daposition vetooity and wing
fpesd, Mo other measurad anvironmantal  Faator or 1 insar
wombination of factors was stgrificantly corretated with
deposttion velogity,
DESCRIPTORS: Aaerosol dapusition ovar tdrasts

21112909 1D NO. » MOATO0BOOST

Elaven years of precipitation measursmanis above s smat)
pole wond pine stand,

Jaeger, |,

Dapt, of Mat,, Frelburyg Univ., W, Garmany

World Mateorslogioal Organization, Gensva, Instruments and
Obaeryving Methads Report No. I8, Aprit 1988, p, 101+102, Rets.
(WMO/ TD«Na, 104}, DA% {H nC B78.5 tBa) )

Country of Publication: $2

Pracipitation dmeasuismanta were made durtng & fong-tarm
Investigation conearning the onargy balanoe of a pine Forest,
The 1974+1984 pregipitation records ware domparad with the
records  of  two derman Wasther Service statione, whith reacord
praciplitation 18 the netghborhood of the forast, Than, the
signif leance of the appl ldation. of wind-shislided rain gages to
sstimate the pratipitation above the rough forest surface wan
discussed. The disouswsion of conparative measuramsnts that
have  bean made with A normal, Helimann-type raln gags and an
Ombromter HP {8 prasanted,

DESCRIPTORS: Ratnfall fasutamant 1l forests; Shiaidad rain
gages; Fadiaral Hepubiia of Garmnany

)

21OBIAT 10 MO, « MOADBOZON99 :

Nurerical analysis of pite forast avaporation and surface
resistance,

Lindrath, Anders: Halidin, Svan

Dupt, of Etealogy and Enwviron. Ram,, Swedish Uniy. of Agri,
Saf. . Uppaala, Swedam Div. of Hydrol., Uppsata Univ,

Agriaultural  and  Forast Matsorology, Amsterdam, J8(1/3):
89-79, Det. {ong, Rafa., figa. DAS

Country of Publtention: I, )

Pradiatfon ot forest aveaporation with tha Penmar equation
that  Inaludes & surface ritsigtands term 18 atil] hammerad i

PARE ¢
Item 35 of 43

wall-entab) | shed, steady-state, multilayer model was used to
simutate avaporation of » pine Forast In contral Sweden, whare
pravious  measurements had  shown A large ditfaerance betwean
svaparation sarimated by snergy balance/HBowen ratie (EHBR) ang
watar batance methods. Model  input  Included proflles of
turbutant  diffusivity, boundary layar rasistangs, stomatal
resistance, whn apeged, net and globat radiation, and needie
area  density.. The surface rastdtance, » SUB s SUB 9 , pa
det hiwd. by the Patwan Gouat (o1, was Always less than the bylk
stomatal resistance. v S5UB s SUB t , For a projeated neadie
area inddx (LAT) of  ApbaDx, 1.8, the r 5108 & sue s /r SUB
8 SUB t quntient was 0.8 but, for valuss of LAT » 4 or B, It
attained a constant value around 0,9, When ground avaporation
Was  exaludad, the canopy surface ragintance, r 5UB & SUB o ,
was vaby glons to r SUB 8 SUB bt (r St s SUB & /h SUB
s sug ¢ EOUIALS APPROY, G.98) for all LAL, Aulk stommtal
rastatances based on potnt values  of Stomatal condugtancs
Implied r SU8 3 suB s Jr SuUt s sum ¢ apd r SUB s st
o /r SUB 8 SUB t  values largaty diffaring from unity, The
operat lanst  dafinition of Average stomatal résistance wam,
therafors, nn  important  point, Simulatad  avaporation for
reprasantative days of the discrepancy perlod Qave support to
EBAY  moasurements, It wan suggadted that different areat
reprefentativity  might  wmlaln  diffarences betwesh the
aVABoration  astimation methods, A sansitivity analysis showed
that  vapor  preassure defiait  and net radintion were squally
important  to  determine forast avaporation, but het readistion
N luanced 1t indirestiy through the surface rasintance,
DESCRIPTONRS: Evaparation trom  forests; Evaporation
t . .

2168080 1o wo, - MeasspsoBz2

Opers tranglvqntol Intervento spertmentale a protazions
detla $,5.830 - del Passe Glsy, [Witdi-bresking operations:
experimental efforts to protest Route 838 at Glay Pass, )

Galzarettt, Miscmichale

Nave & Valangha, Arabhs, ftaty, No. 1, Jurie 1988, p, (9-28,
Rets,, tigs,

Langunge: 1t

Country of Publigation: 1T

the Experimental center on Avalmnchan andg Hydragaalogleal
Protection  of tha Arabba Regioh of Vandto Investigated

probiams  aondatted  with the stidy of wing defleators ndapted .

to phie gannorphologloat  and ol inat te cond| ttone, The term
wind  defieclors memnd that category of structuras which, whon
ninged transversely te the wind Frow, preftts Paattf laat lon of
the  snow  sscumulations transported by  the wind, rhe 2ty
involvas  tewe dafinctors and agosiaratora, 1he deflectors ars
formrd by  barriers 4«8 p high placad transversally to the
slopa and arn dapigned to break op 8 low down the wind Flow ang
te  arnate, on  the lgs alds, Favorable conditions fap
deposition of the snow that 1g transported by the wind, The
accalerators consist of transverse harriers to the wind flow
formad by Mghly inglined alemants whigh, In relation to the
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dirdation of the wing S0Urce, assume a form of springbaard op
funhael, The burpose of (hese struocturas
aqcaleratton of the wind flow by tmpeding the deposition of
the snow in the Praximity of the point whare thay arae looated,

Threa . phases of the  research are described: ) the
investigation of the materiale of the two kinde of barkfors:
2)  the investigation of the ponition as & funaotion of

gaomorpholiagioa) aohdi tlons} and ) the  anntysen ana
varitioation of the fundamantail hypothenas, The discusslon Is
tHustrateq by dingrams ang photographs,

UESCRIPTORS: Snow drift controly Gty Pans, Alps, Eurgpe
21010087 1D No, - MGA2 1010087

Inaja Fire-iosa, Plna  Hitts Fth-IDGT...!|M|1aF. yat
g Ffarant,

Sohroader, Mary Jot Taylor, Barnadine &,

both, Forgst Fire Lab,, Riverstde, cal(f

v, s, Service, Pagifiy Southwest Forest & Range
Exper imant Stagion, Barkeioy, Galit,, Forast Service Hesearch
Mote PSW- 183, t36e, 7 p, Flgs,, tables, ret,

DESCRIPTORS : Foreast fire cohditions) Wind efrects on forent
fires; Firm Yerther; Fira vehavionr Studies: Inmja, California
Ptne Hits, Catifarnia

2W123214 1D NO, - MBAZRCEOI6

Pine  forest ‘mierootl fmate stmilation ustng  different
diffusivities, .

Halidin, Sven: Lindrath, Anders

Div, o Hydrel,, Uppasala Univ, , Swaden; Qept, of Ecotogy ahd
Environ, Res,, Swadish Uniy, of Agri. Sci, ,uppeata

Boundary-Layap Metoorology, Dordreaht, Hottand, a8(1/2},
103-123, app) 1908, Anfs, Dig .

Gountry of Pub).teation; N

Propar unﬂeratandlng of avaporation from a foreat requires
an. understanding of Ity mlarcolimate, a wall-astab| tghad,
steady-gtate mouel)  was  umed to simutate nicroglimate and
avaporation of 4 warse pine forest fn q8ntral Swaden, Mode!

1Hput tna ludadg proflles of turbulent diffusivity, boundiary
tayer rasistance, stomatat resistance, wind $pend, et ang
global radiation, and neadie aras dendity, Momentum balance,

enargy  balance, and axponantjal ty deoreasing diffusivities
Wars  uJsed to study the sensitivity of the' avaporat lan ratas
ad of the temperatura
Provad to be unrel fabia when MeAsL o tampara ture and humidity
4t the boltom of

#ibjeat to ahattar afFacts, Tota) evaporatton was not very
Sensitiva to thae. choice of It ivity whan mot) heat Flux was
glvam as tha lowanr botnidary sond |t fon,

DESCRIP lORS ! Forest migroat lnmtas; Evaporation from Foraaty

2002319 14 o No, - MGAZTNAGAGE
Simulating Interception joss using standard matsorologiaal
a, - .

dat
Milder, ¢, poM,
Vakgroep Fygisohe teoy, en  Bodemkunds, deal, Inst,,
leksunfv.aronlngnn
IH Confarencs ot Foragt Envitonmantal Moasuremanty, Oak

A teigs, ™., bOot, 29-24, toag, Fureut-atmospheﬂe Ihteraction:
Procredings, Dordresht, b, Reidal pubt, Company, 1988, p,
¥77-196. Rafs,, rigy,, tablas. pLC {0Koas, Fereg)
Country of Pubticat ton: ML : !
modal  was  daerivaed to catoulate trterception foss from a
forast GAnopy on the basie of thrice daity observations of aip
temparature ad  relative humidity, daily moans of wind run,
anlty totats af precipltation, andg the number of rainy hours
and of bright aunshing, The forest Ganopy - wasg charhgter f2eg by
mear  tree  haigit, ArOWn density, and Watar 4torage capagi ty,
The modal wag catibrated ang tested on four Separate data mots

obtafned during 1964, 1pgs, 198O, and 1981ty the Rihe foraest
of  the lysimater station npan Sastricum, the Nether tands,
Modet sansttivity yas damonstratag for roughness langtl, the

above canopy  wipg cerrastion
during  rain,
B2%  of tha ohservad net precipitation, which
prodictive modet,

Factar, and ratative hmiad ty

fidicates a good

Stmilatad |, net Preaipitation axplalned at feast

DESCRIPTORS: - water tonsen; Precipitation Intarcept ion by
forests .
20013303 ip NG, - MOAZTOT048Y .
| Mass transfer §n the snow cover of central Yakutia,
Are, A, t, ’
Permatrost Inst., Sibepian Branch, Acad. of Sel., Yakutak
A,5.5.m,

« Internationag Gonfarence on Parmafroat, Ath, Failrbanks,
Alaska, July 17-22, 1983,  Finat Proceadings, Wazh., b.c.,
Not 1onal Aciadery Prags, fofd, p, 204-207, tefs, pLC

Gountry ot Publigatton: ys

On  the hasia of 10-yr of axXpar imentat rasenrch, (t han haan
aatablished  that the ntensity of  mans tranafer in  the
showpack |s Qamperatura-d&pendent and roachos | ta mMax imum at

ground  haeat flux as  the tower boundary aahdttion, Ehargy ariow temparaturas  abave “20C, The mesn rate of  vapor
balange diffusivity was Ysually Targer than momsntum balangs dtFfusion  fn  snow tayars near  ihe base of the pack variey
diffusivity at ihe canopy  top, but decreased rapidty tp a batwesn  (2.0.2,61 MULTIPLIED BY 10 SUPER SUPER g
minimum at ApRroK imataly the -height whare the momantum balance 9/cm supEr 2 /day, he  rorms vere obtained for snow
diffusivity  nag FES  prast tmym, Energy  balance dIffunivity subrlimation for ) types of landseapa th-Canteal Yakutia,
Qommonty  sHowed . eCandAry max imum b tow the halght of the B8, 12 mm oon mandows: .8 mm |n Pine torest) 6,2 mm |1n 1areh
max {iim  headle area density. Protlas of Richardssen numben forest: ang g.g Mo on lake ica, the value for mean daity
showed  that tharmat affecte bacame tmportant Just balow the sublimation of sheW I8 datermined on the bosis of the alp
CAnopy top, Bluff-body aeffagts distinguished the #nargy feont, next paga) . e
balance from the moman tim balance diffusivity, ang both ware . . A —
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humidity deffait lang
tokals were datermined. o
qDESGR!PTORS: Sublimation of snow; W:t;rn
through snaw gover; Yakutak, Asfatic R.5.F.$.R,
L}

- limation
the wind valocity, Tén-day sub

; f the abaorbed radiation.
Tom or ano vapor diffusion




