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Abstract

Height control, branching, adventitious root formation, shelf life are very important traits that determine the
quality and marketability of horticultural plants so that various type of plant growth regulators and synthetic

analogs are widely used. In particular, branching and plant height control are the Kkey traits for cut flower and

pot plant production in floricultural industry. Strigolactone is a new phytohormone known to control branching

and leaf senescence in many plants. However, commercial application related to strigolactone biosynthesis and

signaling has not been developed despite its structure and physiological role has been identified. In this review,

we suggest potentiality of commercial application related to strigolactone in order not only to control growth

and development but also to improve marketability of horticultural plants.

Keywords: Branching, Cuttings, Ethylene, Height control, Ripening, Shelf life

Introduction

Phytohormones, also called plant growth
regulators are small chemical substances
but profoundly influence the growth and
development of plants. There are five classical
plant hormones such as abscisic acid (ABA),
auxin, cytokinin, gibberellin, and ethylene.
In addition, brassinosteroids, polyamines,
salicylic acid, peptides involved in cell-to-
cell signaling, and strigolactones are also
considered plant hormones. Various types
of synthetic phytohormones have been
widely used in order to control plant growth

and development in horticultural industry.
Synthetic auxins are not only used for
stimulation of pigmentation, enlargement,
ripening of fruits such as tomato, eggplant,
melon but also used for prevention of
fruit falling of apple and pear (Ada et al.,
2013; de Jong et al., 2009; Watanabe et
al., 2008). Indole-3-butyric acid (IBA) and
1-naphthaleneacetic acid (NAA), synthetic
auxins, are used in order to stimulate
adventitious root formation of apple stock
for grafting and various ornamental plants
(Fig. 1A and B) (Divin et al., 2011; Karakurt
et al., 2009). 2, 4-dinitrophenylhydrazine (2,
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4-D) is widely used for herbicide (Fig. 1C)
(Egana et al., 2011; Schulz and Segobye,
2016). Gibberellins are used for induction
of seedless fruits, stimulation or delay
of ripening, enlargement of cucumber
fruit, flowering stimulation of azalea and
cyclamen, stimulation of germination and
the growth of flowering plants (Chen and
Chang, 1972; de Jong et al., 2009; Martinez
et al., 1994; Vendrell 1969; Yamaguchi and
Kamiya, 2001). In addition, benzyl adenine
(6-benzyl aminopurine, BA), thidiazuron
(TDZ), forchlorfenuron (1-(2-Chloro-4-
pyridyl)-3-phenylurea), belong to cytokinin
family and these are used as a stimulant
for the pigmentation and enlargement of
fruits, fruiting, and so on (Fig. 1D, E and F).
Ethephon, converted to ethylene in plant,
accelerates fruit ripening and pigmentation of
apple, persimmon, and peach and stimulates
flowering of pineapple and mango (Fig. 1G).

Fig.1 Plant hormones in plants.

A: Indole-3-butyric acid (IBA), B:
l-naphthaleneacetic acid (NAA), C: 2,
4-dinitrophenylhydrazine (2, 4-D), D: benzyl
adenine (6-benzyl aminopurine, BA), E:
thidiazuron (TDZ), F: forchlorfenuron (1-(2-Chloro-
4-pyridyl)-3-phenylurea), G: Ethephon, H:
Strigolactone.

Strigolactone is a brand new phytohormone
and plays an important role in inhibition
of branching in many plants the synthetic
analog, e.g. GR24, was developed and has been
widely used in hormonal regulation research
in plants (Fig 1 H). Strigolactone is involved in
the symbiosis with fungi by acting recognition
signals in the soil and controls shoot branching
in many plants (Akiyama et al., 2005; Gomez-

Roldan et al., 2008; Umehara et al., 2008; Alder
et al., 2012). In 1966, it was firstly reported
and its structure was identified (Cook et al.,
1966; Cook et al., 1972; Siame et al., 1993).
Strigolactones are derived from carotenoid
pathway, terpenoid lactones (Matusova et
al., 2005; Alder et al., 2012). Various types of
strigolactones have been identified in many
plant species. However, all strigolactones
have four rings as their common structure
(Fig. 2). Three rings (ring A, B, and C) form
tricyclic lactone and another is butenoic group
(ring D). Of four basic rings in strigolactone,
conformation of two rings (A and B) varies
depending on side groups whereas other two
rings, C and D, are not only highly conserved in
most strigolactones but also considered playing
an important role in biological activity (Xie et
al., 2010).

Fig.2 Basic structure of strigolactones.

Red dot circle shows enol-ether bridge between
tricyclic lactone (ring A, B, and C) and butenoic
group (ring D) (modified from Kohlen et al., 2013).

Height control, branching, adventitious root
formation and shelf life are very important
features which determine the quality and
marketability of horticultural plants so that
various type of plant growth regulators,
synthetic analogs, inhibitors have been
widely applied. This review will focus on the
physiological role of strigolactones and the
potential applicability in order not only to
control growth and development but also to
improve marketability of horticultural plants.
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Biosynthesis of Strigolactone in plant

A decade ago, it was suggested that
strigolactones might be synthesized from
carotenoid pathway (Matusova et al., 2005).
Various genes involved in strigolactones
biosynthesis and signaling have been identified
and characterized in Arabidopsis (AtD27,
MAX3, MAX4, MAX2, AtD14, BRC1), pea
(Psd27, RMS5, RMS1, RMS4, PsBRC1), rice
(D27, D17/HTD1, D10, D3, D14, FCI), and
petunia (DADS3, DADI1, PAMAX2A-B, DAD?2).
Precursor of strigolactones, carlactone 1is
produced by three steps. All-trans- 8 -carotene
is isomerized to 9-cis- B -carotene catalyzed by
D27 (Alder et al., 2012). 9-cis- 8 -carotene is
cleaved by CCD7 so that it produces g -apo-
10°-carotenal which is then cleaved by CCD8
to produce carlactone. D-ring, one of the basic
structures of strigolactones, is formed in this
step (Fig. 3).

Fig.3 Strigolactone biosynthesis and genes involved
in plants (modified from Czarnecki et al.,
2013 and de Saint Germain et al., 2013).

MAX2 isolated from Arabidopsis and D14
(DWARF14) from rice, which belong to F-box
protein and  «/f -hydrolase respectively,

are considered strigolactone receptor (Arite

et al., 2009; Beveridge and Kyozuka, 2010).
D14 is known to involve in the downstream
of strigolactone biosynthesis as a signaling
hormone or convert strigolactone to be active
by cleaving D-ring. D14 protein group, DAD2,
AtD14 and OsD14, share the same common
structure of a hydrophobic active site that
contains Ser-His-Asp. Three amino acids are
conserved in all D14 protein groups. Nocturnal
condition or senescence signal induces
expression of strigolactone synthesis genes,
MAX3 and MAX 4, in the leaves of Arabidopsis
resulting in accelerated leaf senescence by
enhancing strigolactone signal pathway (Ueda
and Kusaba, 2015). In addition, MAXS3 and
MAXH4 are induced in the leaves under drought
and salt stresses (Ha et al., 2014) by suggesting
the strong possibility of strigolactone synthesis
in plant leaves.

Height control and Branching

Cut flowers account for the largest market
share in floricultural industry followed by
pot plants. In order to produce high quality
cut flowers, long and strong flower stalk
and one big flower are required. In addition
nutrient should be concentrated only a single
stalk. On the other hand, pot plants require
short plant height with large number of
branches with many flowers. Considering
such requirements for cut flower and pot
plant production, branching control can
be the main key factor for cut flowers and
pot plants quality, one branch versus many
branches. Pinching has been widely used to
control the plant height and induce branching
for pot plants. When the apical meristem
was removed by pinching, plants lose apical
dominance governed by auxin synthesized
from apical meristem. Therefore, axillary
buds start to develop resulting in formation
of new branches. In addition, various dwarf
reagents such as; ancymidol, daminozide,
paclobutrazol, chlormequat chloride, ethephon,
and uniconazole-P are used for controlling
plant height by inhibiting stem elongation.
Ancymidol, paclobutrazol, and uniconazole-P
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are applied by a drench, whereas daminozide is
applied by a foliar spray. Chlormequat chloride
can be applied by both methods.

Several mutants were found with increased
shoot branching phenotype, more axillary
growth (max) in Arabidopsis (Stirnberg et al.,
2002; Sorefan et al., 2003; Booker et al., 2004),
ramous (rms) in pea (Beveridge et al., 1994,
1996; Beveridge et al., 2000), and dwarf (d) and
htd genes in rice (Ishikawa et al., 2005; Zou et
al., 2006; Arite et al., 2007; Jiang et al., 2013).
e9 mutant (d53) of rice, a dominant mutant,
has a phenotype of dwarf and high-tillering
even though amount of 2 -epi-5-deoxystrigol is
much higher in the wild type suggesting this
mutant is involved in strigolactone signaling
(Jiang et al., 2013). In this mutant, D53
proteins are accumulated so that it blocks
strigolactone signaling resulting in dwarf and
high tillering phenotype. High-tillering dwarf
(htd) in rice (Oryza sativa) produces a lot of
axillary buds leading increased number of
tillers and also Atd showed dwarf phenotype
due to reduction of internode and panicle
(Zou et al., 2005). A recessive gene, htdl,
controls high-tillering and dwarf phenotype
in rice. There is a nucleotide substitution in
OsCCD7 leading an amino acid substitution
from proline to leucine resulting in htdl
gene in mutant. OsCCD7 is an orthologous
gene of MAX3/CCD7 in Arabidopsis. For
max3 mutant, a recessive gene of MAX3
exhibits shorter petiole and reduced length
of leaf blade (Booker et al., 2004). Therefore,
these mutants imply some genes involving
in the biosynthesis of strigolactone may be
related to form tight and small rosette which
causes various physiological disorder of
flowering perennials. For chrysanthemums
in particular, rosette is the one of the
physiological dormant phenomenon and
appears when chrysanthemums are exposed
to high temperature followed by the low
temperature during the autumn. Under
these environmental conditions, internode
of chrysanthemums is not elongated and
rosette, as a result, is formed resulting in
delayed growth of chrysanthemum and
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chrysanthemum cannot flower even if optimum
temperature and day-length are given.

Branching is the one of the important
phenotype required to produce pot plants in
floricultural practice. Once plants lose the
function of strigolactone resulting in increasing
number of branches, it affects plant height as
a result. Therefore, branching and low plant
height can be controlled without pinching and
application of dwarf reagents. Furthermore, it
will be possible to induce desirable phenotypes,
if we can control the strigolactones at a certain
level in plants or its signaling pathway. In
addition, this may contribute not only to
protect the environment by reducing the
amount of dwarf reagents but also to reduce
the labor costs.

Adventitious root formation for cuttings

Cutting is the most common techniques
widely used for proliferation of clones whose
genetic background is identical. It is not only
the easy way to maintain good genotypic
characteristics but also guarantees the same
quality for farmers. In order to stimulate
adventitious root formation from cutting, NAA
is usually treated and adventitious roots are
formed from the basal part.

It has been known that strigolactones inhibit
adventitious root formation in Arabidopsis
and pea (Rasmussen et al., 2012b). It was also
reported that the formation of adventitious
root was promoted, when biosynthesis of
strigolactone was inhibited (Rasmussen et
al., 2012a). Number of adventitious roots was
significantly increased for both mutants with
defective in biosynthesis of strigolactones and
in response. For three mutants defective in
biosynthesis, maxlI, max3, and max4, number
of adventitious root increased by 3 times at
maximum than wild type. max1, unresponsive
mutant to strigolactone signal, showed 5 times
of increase in number of adventitious root in
Arabidopsis (Rasmussen et al., 2012b). GR24,
synthetic strigolactone, inhibited adventitious
root formation of maxI, max3, and max4
whereas max2 formed adventitious root even
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though GR24 is treated. Therefore, these
results suggest strigolactone signaling rather
than biosynthesis pathway is involved in the
adventitious root formation of cuttings.

In addition, Rasmussen et al. (2012a)
suggested inhibition of strigolactone would
improve adventitious root formation of
horticultural plants. Fluridone, known as a
carotenoid inhibitor and herbicides widely
used, was treated to five commercial plants,
Tradescantia fluminensis (Wandering Jew),
Trachelospermum jasminoides (Chinese
jasmine), Jasminum polyanthum (Pink
jasmine), Plumbago auriculata (Cape
leadwort), and Pongamia pinnata (Indian
Beech Tree) (Rasmussen et al., 2012a).
Application of fluridone improved rooting
and number of adventitious roots of P.
auriculata and J. polyanthum cuttings
and optimum concentration was 100 nM.
However, application did not affect rooting
of T. fluminensis and T. jasminoides. For the
Genus Tradescantia, stem cuttings is the
technique widely used and adventitious roots
are formed very well even though synthetic
auxin for inducing rooting is not treated on the
basal part. Combined application of fluridone
with commercial rooting hormone did not
improve the rooting percentage compared to
rooting hormone treatment, moreover, number
of adventitious roots in P. auriculata and J.
polyanthum decreased.

T. fluminensis is monocot and herbaceous
plant and 7. jasminoides woody and has
very long stems. Climbing is the common
characteristic of Both plants. In particular,
T. jasminoides is likely to restore apical
dominance when apical meristem is removed
because the very next node produces axillary
bud and then new main stem elongates. /.
polyanthum and P. auriculata are shrubs
and have climbing characteristics. However,
there is lack of information about effect of
combination or fluridone only treatment on
rootings of herbaceous horticultural plants
such as chrysanthemums, carnations,
poinsettias, bulbs, cacti, woody plants, etc.
These plants are used as pot plants and cut

flowers and accounts for large amount of
annual yield. Therefore, it is necessary to
identify how strigolactone signaling affects
adventitious root formation in various
horticultural plants in order to develop
practical techniques to stimulate rooting.

Ripening and Senescence process of fruits and
vegetables

Quality control of postharvest fruits,
vegetables, and flowers are very important
due to their short shelf-life (Paliyath et al.,
2008). During the ripening processes of fruits
or senescence process of leafy vegetables or
flowers, various physiological and biochemical
changes occur from a cellular level to tissue
level, by changing biochemical characteristics
such as color, flavor, texture, and taste.
Ethylene biosynthesis and signaling is one
of the key factors for fruit ripening and
senescence of leafy vegetables and cut flowers.
Methionine, for the first step in ethylene
biosynthesis, is converted to S-Adenosyl
methionine (SAM) by Methionine adenosyl
transferase and then, as a sequential step,
SAM is converted to 1-aminocyclopropane-1-
carboxylic acid (ACC) by ACC synthase. ACC
oxidase oxidizes ACC to produce ethylene
(Wang et al., 2002). Leaves of Arabidopsis
mutants lack of strigolactone biosynthesis
showed delayed senescence phenotype under
the dark condition (Ueda and Kusaba, 2015),
whereas MAX3 and MAX4, genes involved in
biosynthesis of strigolactones in Arabidopsis,
were strongly expressed by ethylene treatment
under the same condition. In addition, it is
suggested strigolactones is synthesized in the
leaf under abiotic stresses such as drought
and salt stresses (Ha et al., 2014), although
it has been widely known that strigolactone
or its precursor are synthesized in the root
and transported through xylem (Kohlen et
al., 2011). Therefore, strigolactone can be
possibly synthesized in other organs, such
as flowers, fruits, because many flowers and
fruits synthesize carotenoid as a component
of pigments in the way that strigolactone is
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involved in fruit ripening or flower senescence
via complex hormonal responses (Zhu et al.,
2010; Su et al., 2015).

Leaves of strigolactone insensitive mutant
(Atd14) and signaling defective mutants
(max2) kept green even though GR 24
was treated. This result implies induction
of senescence in leaves is stimulated by
strigolactone signaling rather than by
strigolactone content. Also, strigolactone
stimulates leaf senescence by enhancing
signaling pathway mediated by ethylene.
Therefore strigolactone may affect the leaf
senescence in combination with ethylene so
that crosstalk of hormonal signaling should
not be ignored in postharvest physiology.
Hormonal signaling crosstalk between
ethylene and strigolactone would induce
enhanced senescence of leafy vegetables and
cut leaves under the dark condition where they
are stored during transportation. On the other
hand, hormonal relationship between ethylene
and strigolactone has not been identified
in fruits and flowers yet. In tomato, for
example, various type of strigolactones, such
as Orobanchol, 7-oxoorobanchol, solanacol,
didehydroorobanchol, has been isolated but
their physiological role in tomato is not clear
(Kohlen et al., 2013).

Conclusion

Strigolactones have been identified in 1960s
but their physiological role in plants have
been receiving attention recently (Cook et
al., 1966; Umehara et al., 2008). Various
physiological effects such as; crosstalk with
auxin, hyphal growth of mycorrhizal fungi,
response to soil nitrogen and phosphate,
branching inhibition of axillary buds in
plants, accelerated senescence in plat leaves,
have been reported in may plants including
Arabidopsis, rice, petunia and so on, and
strigolactones are considered a new plants
hormones. Analogs of plant hormones are
widely used in horticultural industry in
order to induce adventitious root formation
in cuttings, differentiation, redifferentiation,
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and dedifferentiation in tissue culture and
inhibitors of hormones are applied to improve
shelf life of cut flowers, fruits, etc. On the
other hand, few reports can be found that
make an attempt in order to control growth
and development of horticultural plants.
Therefore, if the role of strigolactone is known
better, it will be possible to develop application
technique using strigolactones, analogs, or
inhibitors in order to improve marketability
of horticultural plants not only by controlling
branching of axillary buds but also by
inhibiting ethylene biosynthesis.

References

Ada N-L, Kagan S, Ovadia R, Forrer I, Riov J and
Michal O-S (2013) Effects of temperature and
auxin treatment on fruit set and pigmentation of
Dodonaea ‘Dana’. Scientia Horticulturae 160:
172-176.

Akiyama K, Matsuzaki K and Hayashi H (2005)
Plant sesquiterpenes induce hyphal branching in
arbuscular mycorrhizal fungi. Nature 435: 824-
827.

Alder A, Jamil M, Marzorati M, Bruno M, Vermathen
M, Bigler P, Ghisla S, Bouwmeester H, Beyer P
and Al-Babili S (2012) The Path from £ -Carotene
to carlactone, a strigolactone-like plant hormone.
Science 335: 1348-1351.

Arite T, Iwata H, Ohshima K, Maekawa M, Nakajima
M, Kojima M, Sakakibara H and Kyozuka J
(2007) DWARF10, an RMS1/MAX4/DAD1
ortholog, controls lateral bud outgrowth in rice.
Plant Journal 51: 1019-1029.

Arite T, Umehara M, Ishikawa S, Hanada A,
Maekawa M, Yamaguchi S and Kyozuka J (2009)
dl14, a Strigolactone-insensitive mutant of rice,
shows an accelerated outgrowth of tillers. Plant
and Cell Physiology 50: 1416-1424.

Beveridge CA and Kyozuka J (2010) New genes in the
strigolactone-related shoot branching pathway.
Current Opinion in Plant Biology 13: 34-39.

Beveridge CA, Ross JJ and Murfet IC (1994)
Branching mutant rms-2 in Pisum sativum
(grafting studies and endogenous indole-3-acetic
acid levels). Plant Physiology 104: 953-959.

Beveridge CA, Symons GM, Turnbull CGN (2000)
Auxin inhibition of decapitation-induced
branching is dependent on graft-transmissible
signals regulated by genes RmsI and Rms2. Plant
Physiology 123: 689-698.

Booker J, Auldridge M, Wills S, McCarty D, Klee H
and Leyser O (2004) MAX3/CCD7 is a carotenoid
cleavage dioxygenase required for the synthesis of
a novel plant signaling molecule. Current Biology
14:1232-1238.

Chen SS and Chang JL (1972) Does Gibberellic



Developmental Control of Horticultural Plants Using Strigolactone to Improve Marketability

acid stimulate seed germination via amylase
synthesis? Plant physiology 49:441-442.

Cook CE, Whichard LP, Turner B, Wall ME, and Egley
GH (1966) Germination of witchweed (Striga
lutea Lour.): isolation and properties of a potent
stimulant. Science 154: 1189-1190.

Cook CE, Whichard LLP, Wall ME, Egley GH, Coggon
P, Luhan PA and McPhail AT (1972) Germination
stimulants. II. The structure of strigol- a potent
seed germination stimulant for witchweed (Striga
lutea Lour.). Journal of the American Chemistry
Society 94: 6198-6199.

de Jong M, Mariani C and Vriezen WH (2009) The
role of auxin and gibberellin in tomato fruit set.
Journal of Experimental Botany 60: 1523-1532.

Divin RS, Moghadam EG and Kiani M (2011) Rooting
response of hardwood cuttings of MM111 apple
clonal rootstock to indolebutyric acid and rooting
media. Asian Journal of Applied Sciences 4: 453-
458.

Egana FE, Maxwellb BD, Mortensena DA,
Ryana MR and and Smithe RG (2011)
2,4-Dichlorophenoxyacetic acid (2,4-D)—
resistant crops and the potential for evolution
of 2,4-D—resistant weeds. Proceedings of the
National Academy of Science 108: E37.

Gomez-Roldan V, Fermas S, Brewer PB, Puech-Pages
V, Dun EA, Pillot J-P, Letisse F, Matusova R,
Danoun S, Portais J-C, Bouwmeester H, Becard
G, Beveridge CA, Rameau C and Rochange
SF (2008) Strigolactone inhibition of shoot
branching. Nature 455: 189-194.

Ha CV, Leyva-Gonzalez MA, Osakabe Y, Tran UT,
Nishiyama R, Watanabe Y, Tanaka M, Seki M,
Yamaguchi S, Dong NV, Yamaguchi-Shinozaki K,
Shinozaki K, Herrera-Estrella L and Tran L-SP
(2014) Positive regulatory role of strigolactone
in plant responses to drought and salt stress.
Proceedings of the National Academy of Sciences
111: 851-856.

Ishikawa S, Maekawa M, Arite T, Onishi K, Takamure
I and Kyozuka J (2005) Suppression of tiller bud
activity in tillering dwarf mutants of rice. Plant
and Cell Physiology 46: 79-86.

Jiang L, Liu X, Xiong G, Liu H, Chen F, Wang L., Meng
X, Liu G, Yu H, Yuan Y, Yi W, Zhao L, Ma H, He
Y, Wu Z, Melcher K, Qian Q, Xu HE, Wang Y
and Li J (2013) DWARF 53 acts as a repressor of
strigolactone signalling in rice. Nature 504: 401-
405.

Karakurt H, Aslantas R, Ozkan G and Guleryuz M
(2009) Effect of indole-3-butyric acid (IBA), plant
growth promoting rhizobacteria (PGPR) and
carbohydrates on rooting of hardwood cutting
of MM106 apple rootstock. African Journal of
Agricultural Research 4: 60-64.

Kohlen W, Charnikhova T, Bours R, Lépez-
Réez JA and Bouwmeester H (2013) Tomato
strigolactones. Plant Signaling & Behavior 8:
e22785.

Kohlen W, Charnikhova T, Liu Q, Bours R,
Domagalska MA, Beguerie S, Verstappen
F, Leyser O, Bouwmeester H and Ruyter-

777

Spira C (2011) Strigolactones are transported
through the xylem and play a key role in shoot
architectural response to phosphate deficiency
in nonarbuscular mycorrhizal host Arabidopsis.
Plant Physiology 155: 974-987.

Martinez GA, Chaves AR and Afén MC (1994) Effect
of gibberellic acid on ripening of strawberry fruits
(Fragaria annanassa Duch.). Journal of Plant
Growth Regulation 13: 87-91.

Matusova R, Rani K, Verstappen FWA, Franssen
MCR, Beale MH and Bouwmeester HJ (2005)
The strigolactone germination stimulants of
the plant-parasitic Striga and Orobanche spp.
are derived from the carotenoid pathway. Plant
Physiology 139: 920-934.

Paliyath G, Murr DP, Handa AK and Lurie S (2008)
Postharvest biology and technology of fruits,
vegetables. Wiley-Blackwell Publishing. Iowa.
ppl-7.

Rasmussen A, Beveridge CA and Geelen D (2012a)
Inhibition of strigolactones promotes adventitious
root formation. Plant Signal Behavior 7: 694-697.

Rasmussen A, Mason MG, De Cuyper C, Brewer
PB, Herold S, Agusti J, Geelen D, Greb T,
Goormachtig S, Beeckman T and Beveridge CA
(2012b) Strigolactones suppress adventitious
rooting in Arabidopsis and pea. Plant Physiology
158: 1976-1987.

Schulz B and Segobye K (2016) 2,4-D transport
and herbicide resistance in weeds. Journal of
Experimental Botany 67: 3177-3179.

Siame BP, Weerasuriya Y, Wood K, Ejeta G and Butler
LG (1993) Isolation of strigol, a germination
stimulant for Striga asiatica, from host plants.
Journal of Agricultural and Food Chemistry 41:
1486-1491.

Sorefan K, Booker J, Haurogné K, Goussot M,
Bainbridge K, Foo E, Chatfield S, Ward S,
Beveridge C, Rameau C and Leyser O (2003)
MAX4 and RMS1 are orthologous dioxygenase-
like genes that regulate shoot branching in
Arabidopsis and pea. Genes & Development 17:
1469-1474.

Stirnberg P, van de Sande K, Leyser HMO (2002)
MAXI and MAX2 control shoot lateral branching
in Arabidopsis. Development 129: 1131-1141.

Su L, Diretto G, Purgatto E, Danoun S, Zouine M,
Li Z, Roustan JP, Bouzayen M, Giuliano G and
Chervin C (2015) Carotenoid accumulation during
tomato fruit ripening is modulated by the auxin-
ethylene balance. BMC Plant Biol 15: 114.

Ueda H, Kusaba M (2015) Strigolactone regulates
leaf senescence in concert with ethylene in
Arabidopsis. Plant Physiology 169: 138-147.

Umehara M, Hanada A, Yoshida S, Akiyama K,
Arite T, Takeda-Kamiya N, Magome H, Kamiya
Y, Shirasu K, Yoneyama K, Kyozuka J and
Yamaguchi S (2008) Inhibition of shoot branching
by new terpenoid plant hormones. Nature 455:
195-200.

Vendrell M (1969) Acceleration and delay of ripening
in banana fruit tissue by gibberellic acid.
Australian Journal of biological Sciences 23:553-



KRB 55 5 5 2017

559.

Wang KL-C, Li H and Ecker JR (2002) Ethylene
biosynthesis and signaling networks. Plant Cell
14: S131-S151.

Watanabe M, Segawa H, Murakami M, Sagawa S
and Komori S (2008) Effects of plant growth
regulators on fruit set and fruit shape of
parthenocarpic apple fruits. Journal of the
Japanese Society for Horticultural Sciences 77:
350-357.

Xie X, Yoneyama K and Yoneyama K (2010) The
Strigolactone story. In VanAlfen NK, Bruening G,
Leach JE, eds, Annual review of phytopathology
48:93-117.

Yamaguchi S and Kamiya Y (2001) Gibberellins and
light-stimulated seed germination. Journal of
Plant Growth Regulation 20: 369-376.

Zhu C, Bai C, Sanahuja G, Yuan D, Farré G, Naqvi
S, Shi L, Capell T and Christou P (2010) The
regulation of carotenoid pigmentation in flowers.
Archives of Biochemistry and Biophysics 504:
132-141.

Zou J, Chen Z, Zhang S, Zhang W, Jiang G,
Zhao X, Zhai W, Pan X and Zhu L (2005)
Characterizations and fine mapping of a mutant
gene for high tillering and dwarf in rice (Oryza
sativa L.). Planta 222: 604-612.

Zou J, Zhang S, Zhang W, Li G, Chen Z, Zhai W, Zhao
X, Pan X, Xie Q and Zhu L (2006) The rice HIGH-
TILLERING DWARF1 encoding an ortholog
of Arabidopsis MAX3 is required for negative
regulation of the outgrowth of axillary buds.
Plant Journal 48: 687-698.



PO K RMILAE 265 5 5 © 9 —20, 2017

TS

UAVIZ & 2 2B G H IR BN 2 T 2= KB IRMR I BT 5
i € Bk
— WM PIRARNINC 31T 5 SHB] —

LIRHEA - LB

SR S BRI & v & — IR b

428-0504

i ) L R T 25 X ) 111621-2

OO i B R
305-8572  FIKILD < XK EHT-1-1

3

=]
=]

LB 36 D TRIRTZ IR 2 17 5 B TRAMZE(UAV) B K LA A 7 L 4 BEHEIE(SM) % #
AA DY 72 FEUAV-SIMF)IZ K TR & 2 Bdifi &€ 7L (DSM) &6 K U L Y iSO FEE % . 4
HERHIN TR S 2 7 4(GNSS) I &K OV — o — FEERT % F v 72 2l & D bz & O MEEL 72, GNSS#%
FI TR U 2= 3 FREMEF(GCP) 2 B & L CA L Y Ei§ D 5 G A - 7= HEE Ml & D350y & -1 — i
(RMSE) T4 & ## J71617T0.036 m. A& /71617C0.039 m. &5 /5161 7C0.045 m. 3J571617T0.070 mTdH - 7=,
Lo— 5 — PREEET A& FO TR U 72 BREERTTIRERR SRS 77170 7C0.03 m. AR /717 7C0.05 m. & 7 1717C0.06
m. 3J57T0.09 mTd -7z, FEEBIZH 1T 2 UAV-SIM Ttk & HI 22 61792 & [RIFERE O RS 2315 6 .
AT N OWIRIZIRM R &+ A FihTh 2 Z LR Ehiz,

F—T—F D WRZS), (st ZEMAZ T VA BENREGM), AMZERE (UAV)

*

Ll NS 350 2 BRI, JE L wIR L)
DR IMMA . 2 hLaTo LIz & > T
Rk E 7z L WHERI O EZ K2 <RI 5729
SIER IS A BIR TH D RIRN 52 %
Vo NS B 5 LR EIBIR O FERE & 4T
B 57201213, WK KOFAKFIZAET %
R - HERRIC & > THEAIRY - 2RI ZE 89 5
MKRIBRE A D BENH B,

WIRIEIR 2 8889 2 | T & AR 25 T 1A
#it - MR TS 5 5. WH1985)1X 15 E D i
PRATAT o 72 BT IS K > TUUKIR IS I 1) 20
IRZE B D CHE %2 FA A 7=, EAR(1989) 13 i
12 %1 T1980~19854F % TIZ&H9lIAT - 7=t -

il

BRI K > T ILEORE A &S 4 pE S h iz
T — BT T AN S g, — IR
RICHE T2 Z 2R L7, ZOMICHZEE R
7 6 YK % O W IR 2 B % Fi AH - 72 BEAE S
@ AHE1971. L 5196723 H 5, Thb
FHIEICHWSEE S 2 W IIMBOENT S 5
T, MR B2 B 2 B2 LR O PR L e &
ARl 2 WS TRHICTH %,

WA, EWME 570 NR L —F—F a7 54
T IR X AL - —HETH
5, Wiz LY —F—T a7 74 512
KXo T EOBIKERHIT 2 FETH D, KEAE
5 EDWBARE L THERROFMAATRETSH
%, WHERRIE A v v 2 LRI B SRR O
FTHhonD, BTZLEICHMKOESENE 2 6h

ML IBRET  SURRZEREN 2 v &4 — NS bR
i) L 3 T 25 DX 1116212

E-mail: ueji.yusuke.fn@un.tsukuba.ac.jp



KRB 55 5 5 2017

3 (Bt € 5 L., Digital Elevation Model.
LUTFDEM & B%3 %), At - A% Wl i < U A 8T
HolHDEMEFDZ W KE LMD —>
Tdh b, HH5(2006). & H 5 (2015) & [x]—wm 1|
W2 USRI & ffize L — o — R A 0, Bt
e O REWrHTE 12 b T R R B IC X B MR E O
A SRS ICHBEL WS, Bk, Avva
YA NI ZENEFN]1I~15mE0S5mTH 5,

ZDXHIIHizEL —F—EIZEBEI - TET
b AN, 1B 720 OMED SEE L 72 8 S 4HE
ICHIET A2 ZERAESTEAEWL, £Z2 CHH
ENTE DN EAMZEH(Unmanned aerial
vehicle. A FTUAVEBES 5, @R N u — )i
L Azeln e L MH 2 7 L A B E I (Structure
from Motion. LI FSfM & &4 24512 &k % 5
fiti #5101 € 7 )L (Digital Surface Model, 2l FDSM
EWET 2)DIERIEMT T D 5. DEMIE AR 4
FEhd->TE TN 2ROV RO E
ETDIZH LT, DSMIZEIARRHEEM R H 5
LA EThookmERL TS, IMEFS
(2014a) 13k D Mg 72l & % Mok U 2z o i 5
IZOWT, K2 rCHEATESZ LA
T3, UIHIEE L U TUAVALR & i@t
V7 b BXUOPCHBEEN, ZOHOMEM T 2
MZIEE A ERAUAVH Sy 7 — & @ FHPC
DB TH B, 72, UAVIZ/NEIOD 72 3 i
NEZ TG T 2 EEAE V. Z ORE)
PEWE» U TEBANAREL BB\ T
AGHIZ SKFRI A PR 5 22D ISV & 72 43l
L dHDHORT 52013), WH., LEPKFERKIT K
ARG DEND B 5 120 NEAED < Z &3 fEkk
ThHMN., UNVIZESGIZHAENTZ 3720911
FAECIEMETETH A5, ZTOMIZ, &
BE,POBEET -2/ EoNB L, NS
011 Fr A IZ 5 Y TUAVA iR L 721
1B &SIMTHNT§5Z & T0.09mA v ¥ a2dDE
fRASIEDSM ¥ & O H L R 15 50.02 mdD A+ L v
{2 ER L T 5, F LB 7T L Tn
55mX v ¥ a®DEM& M LT, HAEER b
LA, BIEETE B Z L2 6 RO 1
BEIZOWTERL TS,

ZD X HIZUAVESIMDMHAGHREIZL 5T
fERC & 5 | 2l C a5 2 DSM D% K 73
ATWS, L2 LDSMEFEHIE L ORIZE DR
JEEENEENTOBEDONETEI D5 LA
A3 e cnzgn, Bl in
e M CIA DN Z & 2 & KMt % H
W& U= e iriffge s A o, SEMI i i fir 12

KB WUHRLLAMTH O MFK S 1 2 DSMDFERE IZ
P X OHER R R IR DA — /N —F
THR fgm . i EBEEHE 1T (Ground Control
Point. LI FGCP&WET %) D8 - Blii - EARAE O
HIERGEE, G EZMREERPBEKRLTWS, Z
N OERMEEZHS ML, HEHMIZE S 2
FHEDOMESLANFNT 7= M DO ERENLE T D 5,
KR IZUAVESIMIZ & - THEK & v 7=
DSM D FEEERRAE 2 474 L3l 1112 36 0 2 IR
EIROHEFHE UTOwE Y42 MBRET L7~

ME B LVFE
1 REHOBE

X1 O E

A A M R IR RFFINAKSR D T
& % UM NIR O LIS 9 B SRR EK
B2 > 2 = HNIEE E L 722(XD. Az
Hh R E R & SRR R R E AR & v 5 HAR D2
KW ML 2 SIS E S 5 Z & b il
FME < PERVE3S~40 ° L Bk D 729
TWAEPFENTEHTH B,

2 GCPHLUHKREEEDEIE

FE A% 1 R I AR I & B O R I2891 ha,
PO EfE THROEZEITHN0 mTH 5,
A NI TR BB 23 AE & I LN
FNThOH. ZOREY LICDSMAERK I 4
P GCP# 155G . FEE ATl FH OMGERT & L
THPHESE R OMIRIZ & 5 i)k & & AR H
IR A 18 AR E L 72(X[2), & k. GCP.
RGeS O EEEORIE IZWPERO K % X WK
RPN E A ZR L THEL T D X2
D &I ITHETIZ ARV, GCPOREE I 45 i %
FH S BRIZ29 2 Z &, WIZEBEDOGCP & Db
AEEA100 mEIN & 7% 5 T & A FEue L U (E 1
BEFE2016). Z D&Mz Z L ICHE L 72,



UAVIZ & % 22 BE IR & FO 220 RIZ RIS 35 0 2 RS RERGE — ST IRAJ IS F 1 % Ffil —

X2 WPEREREY ONE S K OGCP, BGER ORLE DX

E3 GCPIZii) 5 xt22imik
GCPH K UMGEIIZIEZ T L =RV F 2L 5
T2 ek & il L 72 (X13) .

GCP JE il 12 A ER A i 2 > 2 7 4
(Global Navigation Satellite System. LI
GNSSEMET 5, N3 27 4 7 +H8IA325)12 T Z
2T 4y ZBETRD 7=, 25 I iR & IV 72 I

VAT L ELTRSHS TS A BRI &
Z 7 & (Global Positioning System. LA FGPS &
W3 )37 2 ) IS REDHHFE L 72GNSSD
—fETH B, D% E PR SR 4 5[ E
THAES IR - 2 JOEHRAEFIH L., VGI
Solutionstt #EZSurv2.9612 & - T #& AL BEHf 1F
BT 72, 753, GNSSO &I ENE 1 ERI 3057
& L7z, BRI OPEIZ & 72 > TidFHATICIH
— D RIS B TRUHIR ] 2 1055 2 5 3IR¢f] % T
%A CI7TIREHII L . 1EHHI Z & ISR ee R, R A
i, FEMEfRE 2 G0 L 72, o, IEUEfR 25136
BRI Fx&EERT), BECL Py &), Eadd
Tz EPDIZINFHIZTOOTEERL 72, FERIT
X4 K 512720, 151 o> B [ A3 1KE 8 30
BEBAD B0 SEHERFEDITS D E 2N
S o7,



KRB 55 5 5 2017

X4 GNSSIZ & 2 HH IR ) R e 2

M ik LD A AR I D P HE SR ISR E L
GCP#% M i & L TV — ¥ — fH i Gl (Laser
Technologytl #TruPulse200X. MAPSTAR
TruAngle) & H W TR& 72, GHHNIREE A £
72O MEEH1ISIC D E TR L 54D DGCPH»
51 OFHMIGHAI L 72, BREES 23T 5 R
fE(x. y. 2 DRMEEX)IZRXTRD 72 (A -
JI352014).

_ PiX1 ¥ Xy +P3Xs +PaXy 1)
P1t P2+ D3+ Ds

72, I HERE O REIE (00) 13k TRD 72,

2 i Pivivi

Siip (= 1) - @

v =x —Xo RN )

ZZT, pldEAEEL, KCGCPRr LR E K
WGl £ CORFFREEO W TH 5, xid &
GCP% 6 HlE U 7= BGE s O FEREE T H 5. vild
B GIE R D P A & IS DR FE T H 5. nid
WEE O W -GCPO K DT, 22T
134TH 5,

Xo

I+

gy =

3 UAVIC & 222 EDSMDIERK

UAVIZDJItt #Phantom4% H W, SIMV
7 b X Agisofttl #PhotoScanl.2.6& L 7z, %
B OER. 7 DD T I3 Esrith #ArcGIS
for Desktop% H§K 4 % YV 7 F D1D Tdh 5
ArcMapl0.0Z i/ L 7=,

DSM# K " A v v @{% O 1 |55 fR 5B I3 UAV
DI E N LR 2 (F2 22O TH L (il
D&, 2D, UAVDEHMEE IZDSME K
O AL ER O FIH & 33K 6 % i by it ag 12 5
DWTHREEE A E L, UAVATRIT X 2451
X6 xn, iegEEidkAickokwsZ
ENTE B (H L BEFE2016),

s e g (m) =

53 R E(m) )

RS AT DIEHE D 720 DH 4 X (m)

Z 2T, M bEoyfRE L k. DSMAETEIKT %
BETFO—-F ORI EZXRT, HS X7 O1H
EH-DDOV A4 XF, A A=V ryY— R
26 DR CE) #H0 AN TERE T ICE WS
% YER) AR T 5 ZMHED - ORS 2%
T, HBEEEEE 2. I A TDL YA A=Y
oY —LDOWiERT, K., TYVANLS R
7 OERIEERICIE, /RO T4 N LD AT %
FHUEL U723 mmitE | & k> TV BE80 H
B0, ZZCIFFEERREEE VS,

kT 4y, EH7 7V [DJI Gol T
ETX ARSI TH - 720, fEEMEL
F—=N=F y TEEZELZER, Bh251
MEEEBRICFH Ty v 24— 57 &
AT 7 VIIUTHEEE FICIET 520, BIAROR;
X o TMIRPIRETE R WREH S 572, Z



UAVIZ & % 28 SRR E 2 O 72 W RIS

DX BHAIZRO I A5 7 V7L % FHDICfH
R L 72, DSMis K UL Y li{§ 0 VB & Y
—I2T B 72D I RO — N — Ty THE
Y —ICT A5 ENEBETH H5(FIS2015),
ZHIZIFUAVE S S Tusrs I 7L
T CRIE T A — bos A oy MEBER B RN
N, AFEHIISVNES A — b3S oy b HERE
IZATIR 5 GPSO N AR E L s\, X 7z,
Tz i P 23 WK & 589 5 I IEBARISE D 2 2%
JhidaszxnwEtdsd, A — 2540y b
FEREIZ B ¢ F B TRIT S ¥ 7=,
PhotoScan!Z & 2DSMDEKIZ & 72 - Tl
Tﬁ%iﬁﬁﬁ@ﬂﬂi TRRE A /NS K § 5 -0 FEE
BT 287 2 — 2 — &AM & L7
PhotoScan TiZ 2 7 L A X7 HEH|ZH T 5 %
a9 2 LRz 5E T&E %28, 5l
FM0J & U LR AT a2 572, 2O A
7 v 3 v DREIZPhotoScan N fEXRET 5 ¢ D %
IR L 72, PhotoScaniZ liUAVTTHEl%th@
DOWMBEHEET A~V E23b D, 130~1
T%éﬂl 12300y i&lﬁjnn,’gﬁl_l{%kn¥{ﬂﬁéh
5, B H0.8% FH 5 LEED T L BRAIRTE
ik TEL D, OS*ﬁ@ﬁ1g%%ﬂ‘:fﬁUFﬁ
770
fEAT IZ H W 22PCOEEIL 2 KU T, Hi{§
fRENT I3 KR R N B EIZ 5 5 720 CPUR
RAMIZVHEZL PR O EEwe s & O % BN L 72,

®1 EHTHPCOREIT

(O} Windows10 Pro

CPU 17 }L((;?4%)ﬁezT)M i7-6700
RAM 64GB PSC]SLRZAlli\))/IS DDR4
D5 T 4y s — F NVIDIA@Q%}SE(E]%Q@) GTX™
wmn | R

PhotoScan!d—# D #H{HIZGPU % ffi F L CTRLBH
Bt d5Z N TES720, GPU%F’?%'@E
HDEMEL 72, MICEEEICET 7 X 2
WEAESE L, HDDTId & < SSD’S‘ EIRL 72,

4 SIMICKWUAIER & h/-DSME LT H LY
] {6 OO 45 & 5T

DSM* K U A v v g o FE R GF Al 1%, %

FGCPIZ 5\ TIZGNSSTEHHI L 72 fiti 4 B4l

E LT, Ay % FI2E 3 GCPO FEFEE %

ArcMap?* 6 Gt AHLD . B RIDES % KD 5,

507 B R AL — F IR 35 % Hh6il—

MREERUZ B W TG [EMRIC L — & — PR C ATl
L7zflizBEffie LT, A vy lifg L2523 MGk
RO PEFEAE 2 ArcMap2® 6 @t AHLD . K rid 7%
BaRDB, WIZ, a7 TIEREE
AANTHEESE LT AT AOT, Rk
#(Root Mean Squared Error. X FRMSE & 1%
§2) % RODSMIF L VAL H{EDOKEE &3
%, RMSEZWRAIZKDKRDZZENTE S,

=X)L (5)

n

RMSE =

Z 2T, xdd Ay mifg A & 5 AHL - 72 A
(x. y. 2T, X{IGNSSF 721k v — ¥ —FhgksT
THMIL 72z, y. 22 TH 5, nldGCPZ 721X
MEER DR TH % .

2T L ARTEE) L HEH X 2R EOS
DORHEEZXL L., MHEE Lo H £
FNE & OBE#METT 5. RBFEEOXLIC
[ ArcMap®D [ 7 — X IVEE | A Wz, k.78
FA =2 =3V OE F & L7,

BREER

1 UAVIC & B3 ZiR

%91 hao F A5 i % 3043 72\ CTH51448 D i %
gLz, REHRIREMEMET 2205
5LAMIE TR M IO EBEEE N O
WHZERL 72,

I EE 2 RDL oKD 5, £3. L5
BEIZDSMAIH ZEDHEIZIB L TIRE XN B D
T, ZZTRERDESITET 5,

by #BE=0.01(m) - - - (6)

WIS, FENPEEEA SR B, UAVIEE S X 5 D
RLIER20E 5D Th 5, NAICHW SN
PREE I3 F2 S PEEE T B 5 2. UAVOHUEL I &

%2 UAV (Phantomd4) ### * 7 Ot:Ak

A A=V — 1/2.3%1
EERVIIETE 3 12ME 2 L
LYz FOV94° 20 mm ( 35 mmi#51)
/2.8,
7 F—TJ1 A

R3 12384 2 -V vy —EKa v sy rFUXR
LA A 5 DL FETAEE & 35 mmi s PR EE O]

[EIRES FEH S PRBE | 35 mmif G A
Canon IXY650 |4.5-54.0 mm 25-300 mm
Nikon COOLPIX ) )
Olympus STYLUS 3 3
TG-4 Tough 4.5-18 mm 25-100 mm




TR BN 55 5 5 2017

RLHEGEICOWEBY 4 b 121335 mmyfE L 7=l
LR XN T ah 5 720T, FESENEA
SRS IMENRDH D, EKIIWIUAVO S £ 7 &
B L123%DA4 X —Y v ryH—2EHL-a
YISO NTF YR H AT OFEMELPEEE L 35 mm
s X h 2z RO B 283, kd. 1/2.3%
ERB3AA=V UV —DH A X ERL TS,
WTHDOF Y ZILH AT 35 mmias L7k
PREE 2 AR TR T 5 L5628 5B T &
5, UAVICIEE XN T\ B 5 4 5 DFH P
BEIRD LS T B,

ST = 22 = 36 (mm) - - - (D)

XoIZ, HHIASOIEES DD A4 X
R B, FEERFRHERRRICA X - v Y —
DENDRIT#56THRITILTROENS, 7=
2L, 35 mm(7 ¥4 X)&12384 X -V %

— IR TN F N3 284 : 3Lk 5
DTHABEAS6THRT 2 TIHRRET S, T4
bbb, TLHA LB TERA A=V H =D
KZE XIIHE24 mm., £536 mm. X AFFR43 mm
ThHHZ o, 12304 A=V V¥ —DK
EIL7. 7T mmTH D, HiEid4.6 mm. FE36.2
mm& RO 5N 5, AhEERITE2LD12MY
27X NEDT, I ATOIEED 72D DY

X6 miffdinE

A ZFXDEI 12k,
W5 4 5 1% S 720 0 4 7= (L6682 -
0.0015mm) - - - (8)

g #R06). (). @Ik > TR 7-fid %
HTR@ &bk 5,
S 0.01
B BIE= 55000018
PhotoScan & D R H{E DIRGZRFIZIH T 5 /7 £
T OHEEEE %KD, ki WW?%MM&@%
BEWS 728 Z A, FEEOWREEE X114 miiHk

= 0.0036 = 24(m)

R5 UAVIZk?3 e P RO (n=481)

B 3 UAVO KA E X



UAVIZ & % 22 BE IR & FO 220 RIZ RIS 35 0 2 RS RERGE — ST IRA IS F6 1 % Ffil—

Td - 72(X5),

R O UAVAEALE 2 X612 R § . i id
Xt b2 5 EFIZifs > TIEITLED ST -
72 AR O LB XU I RIREDOZEE M
HyvV.D, ZZEEBAMNE > T390 7%
MPoleBrTH B, UYNISHEED A » & —
VAV 73 A O QR A A 0¥ | 73~ 2 VAT N [F1 s Al ET- (2 3
DM, BPEFHTY vy v 22U 572720k
MANEDE S WREOF -/ —F » THEHPEL
HoTWBZehbhd, £72. a3 —20
MBS AT X O BRENRLS DA N Ty THE G
K ZE->T0W3, REEERE - —BLXUOH A
K5 TEDIEEDXIIDSMOIEEIZ § HE
52579, WEAEE R Ficgo kidh
X5 0,

2 SIMICELBDSME LUV A IV Y EGDIER
PhotoScan!Z & - THRFZEI{S D M/H % izl L
Tl 2 A WEA0.8% T 10l 2 M5 A3 304 72
N7z, DSM# KU A LY BHRDAIERKRIZH 72 > T
3N E ZBN 72484 THSE L 7=,
[X|7!ZPhotoScan!iZ X > T A F L A X7 HH

25 BB S N2 R BUS O SRR E 2,
REE S CRBFEE N E . IREAEIZ SRR
MEWZ EARL TS, HHEEIIXTOT
fll, kT EHTEL 52, PREITIERS N
THEEMES X622 R 65, K7D
X6 & 6 U < B iR IZ I 17 2 UAVO K-
NVEZ/RNLTED., BEREAZ V) 73R
R DO RRFEE DN ED & WD BIRMEDR S 28 2
7z

PhotoScan!Z & > THERK L 72DSM & # L v
W% X8, IR T, R mE»EE K DK
o778, Hi Loy fEae i3 atmm & 0208
0.006 m& k-7, 1T&AEDYHTTDSM % 5
52 EMTEEN, HEO—-FRLMIDS 5
o &ED & LA%EDNH 50 TIERBEE MG
5N 3, DSMIJHPH O RFEUE A & N L TIERK
L7z,

DSMO LM RENZE Z A E ZAEEHE
IZEL B> TWBETPEAR S5, Bilh A fiff
9 5 L. DSMAEEH]TIZPhotoScan | TR L
ENEr o EBHLZZD BT 2,
AL WG I T & [RIBR D G T 134 A3 FF B &

X7 27 VvAXTEHE, S HEH X 2R oA O i EEE



KRB 55 5 5 2017

X8 SfMIZ &k - Tk L 72DSM

X9 SfMIZ & - TER L 724 L v i



UAVIZ & % 28 SRR E 2 O 72 W RIS

NTEBOWMIKROMTE2RAZENTELD 5
= SHEIOFEEIZHE T, 2D XHIZkEEE
KA ERELENK D ICUAVE T 5 2

E 3T BH - 72, PhotoScan!Z & 2 DSMDE
B B B HiG & i U 22 R EuS & 2 O il
F—=N—=F 5 T L 7zmigr 6t U o
55, GO TIE— DB & 83RO
REETF— g2z frbh b, ZORBFT—20
WETHMRABE I MAXRT AV b T -2 %R
FTHVBEID B,

3 GCPHLUHRKREEICHETAFERM@BEFIL
VERICE D HEBDEICIOWVT
GNSST%T?HJW:GCP@F FE A & A L G
5 Ht AL - 72 GCP D HE 78 P FEAE 0D 75 57 % 424
c_\ GNSSIZ & 5 GCPIHINE D FE e 2 % &5
I, Wi AT B Ex. y 5 I R HE 2 (K5
DAER) & 0 FWE & HEE i D 257 (KA D FER)
DFFHEIZH S 22 K2 WD T, ZTDEFIZIE
DSMAEEGEFE T C-EBERN FICHEL Ty
LEEZOENz, zHANEETDIXE DENK
% < DSMAEBGH FE O 5% 2% & GNSSO Gl &
MG HEBRL TWBEEZ 65Nz, GNSSTHEI
WU 7= A A Bl & LT LY B 6 Fi A
L 72 JEREE & D 2% #RMSET& T &x 10T
0.036 m. yJiIf10.039 m. z/JiIf0.045 m. 3
FHTi30.070 mTH - 77,

F4 GCPIZH T 5 GNSSFHHIE &
FIL Y g EOHEEME & DSy

HAT : m

GCP#ll R X y zZ (A 4yAZEzA?)

03L1 0.063 -0.021 -0.026 0.072
03L2 0.027 0.071 -0.012 0.077
03R1 0.041 -0.026 -0.013 0.051
03R2 -0.029 0.052 0.029 0.066
04L1 0.028 -0.013 -0.009 0.032
04L2 -0.013 -0.022 0.107 0.110
04R1 -0.008 0.010 0.027 0.030
04R2 0.041 -0.071 -0.066 0.106
05L1 -0.001 -0.023 -0.087 0.090
05L2 -0.009 -0.046 -0.038 0.060
05R1 -0.034 0.001 -0.018 0.039
05R2 -0.054 0.005 -0.002 0.055
06L2 0.060 -0.056 0.026 0.086
06R1 0.028 0.046 0.007 0.055
Ryl -0.032 0.020 0.041 0.056

507 B R AL — F IR 35 % Hh6il—

£5 GNSSIZ & 2 GCPHIE o) [ e R 2%

HAT : m
GCPHIi#4 X y z
03L1 0.005 0.005 0.012
03L2 0.005 0.006 0.013
03R1 0.005 0.005 0.013
03R2 0.008 0.006 0.017
04L1 0.005 0.006 0.015
04L2 0.005 0.006 0.010
04R1 0.006 0.007 0.014
04R2 0.005 0.006 0.014
05L1 0.006 0.006 0.016
05L2 0.005 0.006 0.010
05R1 0.005 0.007 0.014
05R2 0.009 0.005 0.019
06L1 0.005 0.005 0.010
06R1 0.005 0.006 0.015
Ryl 0.005 0.007 0.012

L — = PR C R U 72 R r o R R &
7V E§ A B it AHL o 7= BRI R 0D T P A
DSy & K612, L — ¥ — G & 2 BGE R
FEHME O FEHE R 25 % RTITR T, K. Baks
DS BALIOIE A L Y Wi ETIXEATE DR
MCERDP ST ORE2 6L 72, ZTHIEx
R AN - ERE RN E 5 2 2 8 HEIA
LEZONS, MHELET S LWL AT
%<, mEORKIEEHHNIZ X 5 8 O H»DSMIE
BORFEIZ K 2 2 DA TH %, BEER17HED
RMSEZx/51f7T0.03 m. yJ5If170.05 m. z/J5Ifl
T0.06 m. 3451 TI120.09 mTH - 7=,

%6 MELRICHI T 5 L — 3 —PREEE I
&AL g EOHEE & DSy
Hf7 :m
Mk R4 X y zZ (XA2+§,/A—2+ZA2>

AL40 -0.06 0.04 0.06 0.10
AL30 -0.03 0.03 0.04 0.06
AL20 -0.03 0.04 0.02 0.05

A0 -0.04 0.04 0.02 0.06
ARI10 -0.03 0.01 0.01 0.03
AR20 -0.02 0.05 0.00 0.06
AR30 0.03 -0.02 0.16 0.17
BL30 -0.06 -0.01 -0.03 0.07
BL20 -0.04 0.02 -0.08 0.09
BL10 -0.03 -0.02 -0.03 0.05

B0 0.00 -0.04 -0.03 0.05
BR10 0.00 -0.05 -0.06 0.08
BR20 -0.04 -0.07 -0.11 0.14
BR30 0.00 -0.15 -0.05 0.16
CL20 -0.02 0.07 -0.02 0.07
CL10 -0.04 0.04 0.01 0.05

Co 0.00 0.03 -0.05 0.06




KRB 55 5 5 2017

K7L — - MR & B BRGSO I o e {52

HAL :m
GCPHIi % X y z

AL40 0.09 0.06 0.03
AL30 0.08 0.06 0.03
AL20 0.03 0.03 0.02

A0 0.03 0.04 0.01
AR10 0.03 0.05 0.04
AR20 0.03 0.03 0.04
AR30 0.06 0.03 0.03
BL30 0.08 0.04 0.03
BL20 0.06 0.02 0.04
BL10 0.07 0.04 0.02

BO 0.06 0.04 0.01
BR10 0.07 0.03 0.01
BR20 0.06 0.03 0.02
BR30 0.07 0.05 0.02
CL20 0.02 0.04 0.01
CL10 0.03 0.03 0.03

C0 0.03 0.04 0.02

FATIIZETIE, WEREEIZOVWTKRD LS
R A/ TS, 5501513 K 1% Mk
D 7= DSMAE K FH 0 F U 15 oD fth 12 MR GE 1 % 5%
i}, GNSSHH2WE b= L 2T - 3 V&M
W, EEE O A7, T Ok, FEHNS
& 0 15 72 WGk R D A A & B & LT AL Y |
%5 5 5t A - 72 B GE S O Al & ik L T
RMSE#K®7-& Z A, KFE/H T4 ecm, B
EHIENIEHI8 cm& WO KEE 23T 5, /IME
M5 (2014b) ik [H — D FE X 2 UAV 7z 13 4th |k
V=% —=2F v+ THERL, L - -2
FryFIlEkoTHERAN T — 2280 & LK
IZUAVA 68372587 — %2 L DOZE513410 em
PNELTWE, Zh6 e s Kot
JEIZ A N R B 720 M EIE T X v,
MRREEDORE2H5 2N TELEELD
nr-.

Ih6DZ EHH5UAVE K OSIMIZ & 0 1ER
XN BDSMEB KO LY {3, e 7 1L
JINZ BT 2 WREIRME E UTE +3icashia
Tk ThrrELON,

LD

(A I B 2 WK IRHIE O Bk e L
TUAVH & USIM(UAV-SIM T ¥:)12 & - TR
XN BDSME KO LY Ei{§ O K O RRGEE %
GNSSH KO v — H — Pk ET 2 F v 72 52 e
EDHIIZL DI 572, DSME ALY Hi{fiZ
GNSS#H L' L — ¥ — PG & F 72 RS R

& DMEIZRMSE T K0.09 mDFRZEAAE L T
22 EDBnnot, S, KWL R-—O Tk
12X D ER X N 7=DSM % FH W TR & 8 55 D
AT 24T 5 BRZ, ZOMREDREEZFA TS
ZEAESUHIZERLETE LS W,

L1, UAV E SIMMMERR § 2DSM ¥ & U4 L
VHEEORRIZIAN > T EELZENS, K
RN ZDOREO I ENETFENTH S,

W

AR EITHIIZH 720, BRI PR K
JIRGIL & > 2 —1ITIEERBR X D2 TSI 72
2o, F oL SRR E B b A0 B R R
HIZ O IK A IZUAVR SIMO HLD iz o
WTZHRE W20, 2 ZICiE L TUEEh 7
LEd,

51/ 3k

FBAIELA, N RAIQO1HEMAE DB, KR A K,
AN, (EHPE T, WREE, MAE. AN,
HEREE—R], UREE—, SEEE. RS
B, . pp40-43.

BRFEAN. KEEsE, KIS, BARTEL, E%E(2015)
UAVIZ K 2 2R EHEEHW =Kt ET) ¥ 7'V
7+ = 7 ORERGE. [E BN 127 © 107-
116.

E R FE(2016)UAVE Fl W 2 AL/~ =2 7 L
(%).
http://psgsv2.gsi.go.jp/koukyou/public/uav/doc/
uav_manual_160330.pdf(ZH#20164-10H25H)

RTEZ, BHML SREAE, MR, A5E— /DI
WREA. REEHI2013)El## A~ 4 2 @ UAV %
W7 PRI AR TS T O SR A, BV 2EE66-3 1 51-
54.

EARTE . (1989) KN AT N FBRIEIRIC 35 1) 2 IR HERH
MBI ZEAL. AKAF: 187 : 28-51.

AT RO, MESETSAE. MR, /DI —1(2006) #1122
L — HERIZ B 72 bR - RIS 5 1) TR
ZEBRDL. wPPIoE2EE59-4 ¢ 54-57.

HlBe—. SHRER NAEZE, SR EIQ96 7w R4
BFAL I 51 2 MIZETH ORI FH—HG AL R )| -
WX 2 f & UT—. BEHEG6-4 : 169-176.

IMERIZEZ . IR T A2 20 2+ 7 7 — (2014a)
UAVZEf & SIM A H W72 7 27 & Z [N #Eihd3DE 7
) v HiJE35-3 - 283-294.

IMEMZZ PINER, B, I A2 ) AT 7 —
(2014b)UAV-SIMF-3E & Mt L — o —HEIZ K D 5
5N 7-DSMOHE. GHHEE ) E—- by Vs
53-2 : 67-74.

WHEL(1985) %M (&F L)INIZ 1 % —#KIZ K 590
IRZEE). TR FA2dn 8 363/ 11-4 : 235-243.

gy, hHREQ97TDMIRAE T O£ B)—5 BT
DEFZDONT—. FIMBERY VRV T 4 25
36.

WILE—B, B2, $iR IR 7 (2014)SIM % v 72 =



UAVIZ & % 22 BE IR & FO 220 RIZ RIS 35 0 2 RS RERGE — ST IRAJ IS F6 1 % Ff—

KILE T I DR & FEHF AN O AT REVE (B §
S5, PSR st e i plfge s 81 - 37-60.
R, MOLEZ. RE Q0151 &5 % mize
L — % —EHll &3 U 72 b @ Re iR Iz O v T
PR 2T AR I T O R AT R R 2
http://www.hrr.mlit.go.jp/library/happyoukai/h27/
A/A03.pdf(ZHH20164-10H27H)



KRB 55 5 5 2017

Measurement Accuracy Verification of UAV-SfM Technique
for River Bed Forms in a Mountain River Basin:
A Case Study in Higashigouchi River

Yusuke UEJI ' and Yosuke YAMAKAWA "2

! Agricultural and Forestry Research Center Ikawa Forest, University of Tsukuba,
Ikawa 1621-2, Aoi, Shizuoka, 428-0504, Japan

? Faculty of Life and Environmental Science, University of Tsukuba,
Tennodai 1-1-1, Tsukuba, Ibaraki, 305-8572, Japan

Abstract

Accuracy of Digital Surface Model (DSM) with orthochromatic image for river bed forms in a mountain
river basin by using Structure from Motion (SfM) technique based on photographs taken from Unmanned
Aerial Vehicle (UAV) was verified by comparing with topographic survey using GNSS (Global Navigation
Satellite System) and laser range finder. The Root Mean Squared Error (RMSE) values taking the difference
between Ground Control Points (GCPs) measured using GNSS and DSM were found as 0.036 m in latitude
direction, 0.039 m in longitude direction, and 0.045 m in elevation: 0.007 m in oblique distance. The RMSE
values taking the difference between surveying points measured using laser range finder and DSM were found
as 0.03 m in latitude direction, 0.05 m in longitude direction, and 0.06 m in elevation: 0.09 m in oblique distance.
These results with same surveying accuracy as in previous studies in plain areas indicated that the UAV-SIM

technique is effective for measuring river bed forms in a mountain river basin.

Key words: Mountain River, Riverbed Variation, Structure from Motion (SfM), Unmanned Aerial Vehicle (UAV)
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14 8.9 10.4 2.8 7.9 26.0 2.82 97 93 96 1.0 0.4 ESE
15 5.2 7.5 0.9 3.7 9.5 6.00 97 69 87 1.7 0.7 WNW
16 9.6 15.9 2.2 8.5 0.0 16.96 83 26 57 1.6 0.8 ESE
17 8.6 12.3 —0.5 5.7 0.0 11.65 90 18 69 1.1 0.7 ESE
18 5.4 12.6 —1.1 5.9 0.0 20.91 50 18 32 1.6 0.9 SSE
19 11.3 12.8 3.6 7.7 1.5 7.32 91 17 56 1.1 0.6 SE
20 8.0 13.6 6.5 10.1 15.5 3.58 97 76 92 2.1 1.3 NE
21 8.3 13.6 4.6 9.1 3.5 8.14 97 37 76 1.1 0.5 NE
22 8.7 13.4 4.7 7.9 0.0 11.79 94 45 76 1.8 0.5 SE
23 8.4 16.1 2.7 8.7 0.0 19.73 94 21 64 1.1 0.4 ESE
24 9.2 15.9 5.4 9.8 0.0 21.22 84 26 57 1.1 0.5 E
25 9.8 14.2 1.9 8.0 0.0 17.56 86 26 55 1.1 0.4 ESE
26 7.7 16.4 4.1 9.0 0.0 23.27 95 30 71 1.0 0.6 Y
27 14.9 20.6 5.4 12.3 0.0 21.68 88 19 54 1.0 0.5 ESE
28 15.3 20.3 7.2 12.7 0.0 21.02 77 26 55 1.1 0.5 ESE
29 12.7 16.9 4.8 10.0 0.0 15.04 90 33 64 0.8 0.3 E
30 10.6 17.8 3.6 9.6 0.0 15.36 91 39 68 1.0 0.4 ESE
B — 335.41
74 123 25 7.0 11.18 92 49 75 12 05
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1 13.6 20.6 3.7 12.0 0.0 23.31 81 19 44 1.5 0.4 ESE
2 15.2 21.2 6.4 12.9 0.0 22.86 89 26 57 0.8 0.3 ESE
3 13.1 19.5 6.6 12.2 0.0 21.50 95 40 72 1.1 0.4 w
4 10.9 124 9.4 11.1 1.5 4.89 96 82 92 0.9 0.4 ESE
5 5.9 17.2 3.7 9.6 1.0 22.76 96 13 60 1.1 0.5 w
6 11.6 17.5 5.6 10.3 0.0 19.16 97 36 76 1.3 0.4 w
7 11.3 15.5 6.6 9.9 1.0 12.85 94 33 73 0.9 04 ESE
8 12.1 15.9 6.3 10.8 0.0 13.85 93 41 72 0.8 0.2 WNW
9 11.5 11.8 5.8 9.5 1.0 5.63 94 52 79 0.7 0.2 ESE
10 9.9 15.5 0.0 7.9 0.0 23.07 96 37 68 1.1 0.5 ENE
11 10.3 16.1 -2.5 7.5 0.0 23.45 88 16 56 0.9 0.4 WSW
12 7.2 12.8 5.6 9.0 17.5 4.68 97 76 88 1.6 0.9 NE
13 10.8 16.3 9.1 12.7 0.5 26.05 97 29 44 1.6 1.0 NE
14 15.6 21.9 9.2 15.2 0.0 23.85 55 19 38 0.8 0.5 ESE
15 18.2 22.2 11.9 16.3 0.0 20.70 90 42 65 0.7 0.4 ESE
16 13.5 17.0 10.3 13.2 3.0 6.38 96 65 90 0.7 0.3 SSE
17 10.7 17.9 7.5 11.9 0.0 23.49 96 18 57 0.9 04 ESE
18 13.9 17.5 7.5 12.0 1.5 15.61 95 36 68 1.1 0.5 w
19 14.4 18.2 8.8 14.0 14.5 10.03 97 74 88 1.2 0.4 N
20 15.8 21.7 8.8 14.6 0.0 22.77 96 32 68 0.6 0.4 SE
21 6.3 13.7 3.8 7.8 5.0 18.29 95 38 66 1.2 0.6 ESE
22 11.1 16.5 5.0 10.5 0.0 14.91 90 35 60 0.7 0.3 w
23 14.1 18.5 7.0 12.5 0.0 17.28 84 31 58 0.7 0.2 ESE
24 12.5 17.2 9.5 12.9 0.0 15.47 81 34 60 0.9 0.3 SSE
25 15.3 17.2 8.1 12.7 0.0 12.47 84 45 67 0.7 0.2 ENE
26 14.7 20.5 6.8 14.1 0.0 21.27 81 32 55 1.3 0.4 SE
27 17.7 23.6 10.5 16.3 0.0 21.00 83 21 54 0.5 0.2 E
28 13.5 18.9 10.2 14.0 0.0 13.63 93 60 81 0.8 0.2 WNW
29 13.3 14.7 9.8 12.6 0.0 6.75 94 68 81 0.6 0.2 ESE
30 15.3 23.8 9.8 16.5 0.5 19.49 96 29 72 0.6 0.2 E
31 16.8 20.2 11.5 15.9 0.0 18.88 30 44 68 0.8 0.3 ENE

A% 47.0 526.32

RE2] 12.8 17.9 7.2 12.2 16.98 90 39 67 0.9 0.4
B AT ] EEGERE 20154 6H  XZH#® I\ o T T E R
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1 144 20.9 11.2 15.1 0.0 20.10 94 58 77 0.6 0.2 w
2 16.2 20.4 11.7 15.1 0.0 16.63 95 58 82 0.6 0.2 WNW
3 13.2 16.9 11.7 14.0 17.5 5.83 96 73 91 0.6 0.2 ENE
4 10.7 17.2 4.7 10.7 0.0 17.10 94 42 66 0.8 0.3 ENE
5 12.9 12.9 4.5 8.7 39.0 4.11 97 59 80 0.4 0.2 WNW
6 9.0 12.2 6.2 8.8 5.0 9.76 97 76 89 0.9 0.3 SE
7 10.5 15.5 7.6 11.2 0.0 14.03 93 70 85 0.7 0.2 E
8 12.1 144 7.9 11.1 4.0 11.70 96 63 85 0.8 0.3 WNW
9 13.1 17.5 9.8 13.3 22.5 8.62 97 83 94 0.6 0.2 N
10 14.0 20.2 8.9 14.0 0.0 19.01 97 61 82 0.5 0.2 WSW
11 14.5 17.2 11.7 14.3 0.5 7.40 96 81 90 0.6 0.2 WNW
12 15.3 20.7 13.4 16.1 4.5 9.06 97 75 88 0.6 0.2 E
13 15.9 21.3 11.5 16.3 0.0 16.82 95 47 75 0.5 0.1 N
14 15.7 16.9 12.5 14.9 0.0 8.30 94 73 85 0.5 0.1 N
15 17.1 21.7 11.3 15.8 0.0 16.92 95 53 79 0.8 0.2 W
16 16.1 16.5 11.1 14.0 1.0 5.02 96 81 92 0.7 0.1 N
17 15.4 16.2 10.3 13.0 31.0 7.22 96 78 92 0.2 0.0 N
18 11.8 13.2 10.2 12.0 12.0 4.77 97 92 95 0.5 0.1 WNW
19 11.2 12.3 9.6 10.9 8.0 3.72 97 94 96 0.3 0.1 N
20 13.1 17.2 9.6 13.1 26.0 11.37 97 77 92 0.4 0.1 N
21 12.9 14.0 11.4 12.5 5.5 5.22 97 90 95 0.2 0.0 N
22 14.1 17.2 11.1 14.0 0.0 10.10 96 73 89 0.3 0.1 N
23 15.1 17.8 9.6 13.3 17.0 7.55 97 77 92 0.4 0.1 N
24 14.6 20.5 9.7 14.7 0.0 15.49 97 64 85 0.4 0.1 N
25 16.4 21.4 11.8 16.0 0.0 18.50 95 49 80 0.5 0.2 N
26 14.8 15.1 11.6 13.0 25.0 4.28 97 77 92 0.5 0.3 NNE
27 16.8 19.9 12.7 15.8 2.5 9.49 97 67 85 0.8 0.3 ESE
28 14.8 21.1 10.2 14.8 0.0 18.80 91 45 72 0.6 0.3 SE
29 13.5 20.4 8.5 14.0 0.0 18.52 96 41 81 0.4 0.2 w
30 12.7 14.9 11.3 12.9 1.5 6.46 97 84 92 0.8 0.2 WNW

A% 222.5 331.91

2] 13.9 17.5 10.1 13.4 11.06 96 69 86 0.6 0.2
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1 14.4 19.6 10.4 15.2 36.0 4.91 97 84 93 1.1 0.5 ESE
2 16.7 19.8 13.9 16.3 0.0 13.17 92 77 85 0.8 0.3 ESE
3 14.4 16.8 13.6 15.2 16.0 4.59 97 88 95 04 0.1 WNW
4 15.0 15.9 12.2 14.1 4.0 3.57 97 87 94 0.7 0.1 ESE
5 12.6 14.9 11.7 13.1 2.5 4.15 97 88 95 0.5 0.1 N
6 13.6 14.3 12.7 13.6 9.0 3.35 97 96 97 0.5 0.1 N
7 13.7 16.4 12.6 14.0 0.5 5.35 97 86 95 0.4 0.1 ESE
8 15.9 19.0 13.8 16.0 5.0 7.38 97 84 94 0.3 0.1 ENE
9 16.2 17.1 15.2 16.2 26.0 2.81 97 96 97 0.2 0.0 N
10 16.2 24.1 13.4 17.8 0.5 22.38 97 39 77 0.5 0.1 N
11 17.4 25.7 12.4 18.8 0.0 21.69 96 35 74 0.4 0.1 ENE
12 17.6 25.3 14.1 19.4 0.0 21.47 96 41 78 0.5 0.1 N
13 20.0 24.4 17.3 20.1 0.0 15.53 96 65 82 0.6 0.3 ESE
14 20.2 25.7 16.9 20.5 0.0 20.59 95 56 79 0.7 0.3 ENE
15 20.0 24.3 16.6 19.5 0.0 17.07 95 50 81 1.0 0.3 WNW
16 16.8 19.1 16.1 17.5 59.5 3.47 97 94 96 14 0.6 WNW
17 17.8 19.1 16.1 17.3 11.5 5.63 97 86 92 1.6 0.9 N
18 16.5 17.4 16.2 16.7 2.0 2.00 96 90 94 1.2 0.6 NNE
19 19.8 24.2 15.5 19.4 0.0 14.21 96 56 82 0.6 0.3 ESE
20 20.2 26.6 17.6 21.3 0.0 19.83 95 51 76 0.5 0.2 ESE
21 20.4 25.5 16.7 20.6 0.0 20.55 96 61 83 0.7 0.2 N
22 18.9 21.2 15.8 18.3 0.0 11.94 96 76 89 1.0 0.3 NNE
23 17.7 19.3 17.5 18.2 14.0 3.84 97 90 94 0.6 0.3 NE
24 20.5 24.7 17.5 20.2 0.0 11.44 95 58 86 0.5 0.2 ESE
25 20.8 26.9 17.7 214 0.0 17.28 91 44 69 0.5 0.2 ESE
26 20.7 27.9 16.2 21.9 0.0 18.44 93 49 73 0.3 0.1 N
27 20.9 27.5 17.5 21.8 0.0 19.39 96 51 78 0.4 0.1 E
28 18.6 24.4 18.0 20.4 0.0 12.57 97 66 88 0.5 0.2 N
29 19.2 24.1 18.8 20.7 13.5 11.86 96 76 90 0.4 0.1 N
30 19.3 25.3 18.1 20.4 0.0 9.70 97 64 89 0.3 0.1 N
31 20.3 27.0 16.9 21.3 0.0 14.71 96 64 86 0.4 0.1 N
e 200.0  364.85
2] 17.8 22.0 15.4 18.3 11.77 96 69 87 0.6 0.2
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1 22.4 27.3 16.0 21.2 9.0 18.69 96 65 84 0.5 0.2 N
2 20.3 27.2 16.2 21.1 0.0 19.59 93 59 79 0.6 0.2 E
3 20.7 26.6 17.3 21.6 0.0 16.70 95 59 83 0.5 0.1 N
4 20.9 25.8 18.1 20.8 0.0 12.24 96 60 85 0.6 0.1 N
5 20.6 26.0 17.2 21.0 0.0 18.23 95 60 82 0.6 0.1 N
6 20.6 24.3 16.9 20.1 15.0 10.36 97 68 87 0.3 0.1 N
7 20.2 25.7 16.1 20.3 0.0 16.53 97 60 84 0.4 0.1 N
8 20.2 26.7 16.7 20.8 0.0 18.94 96 33 77 0.5 0.1 N
9 18.2 24.3 14.8 19.0 0.0 13.84 96 59 84 0.6 0.1 N
10 18.4 23.8 15.1 18.8 26.0 11.40 97 70 88 0.3 0.1 N
11 17.9 24.0 16.0 19.0 13.5 12.66 97 71 92 0.3 0.1 N
12 19.0 23.1 17.2 19.2 0.0 10.66 97 67 89 0.3 0.0 N
13 16.6 19.7 16.4 18.0 1.5 5.16 96 90 94 0.9 0.3 NW
14 19.6 23.7 16.4 19.2 4.0 10.54 97 72 90 0.6 0.2 WNW
15 16.6 24.5 15.1 18.8 0.0 17.36 97 58 85 0.4 0.1 N
16 18.5 22.6 16.0 18.7 0.0 9.41 97 71 88 0.5 0.1 N
17 16.2 18.2 14.2 16.9 33.0 2.45 97 94 96 1.2 0.4 NNW
18 18.8 24.5 17.0 19.6 0.0 16.55 97 63 88 0.5 0.2 WSW
19 18.7 23.0 16.0 18.6 0.0 12.64 97 62 87 0.3 0.1 N
20 17.3 19.3 16.5 17.6 4.0 4.03 97 89 95 0.4 0.1 N
21 16.9 18.5 16.4 17.5 0.5 2.97 97 93 95 0.4 0.2 NE
22 18.8 25.1 17.2 20.2 0.5 13.44 97 69 88 0.5 0.2 WNW
23 17.9 21.6 17.2 18.6 0.5 9.34 97 82 94 0.8 0.2 W
24 16.5 21.9 15.7 17.7 0.0 11.46 98 68 90 0.6 0.1 S
25 15.2 16.1 12.2 14.2 2.5 3.06 98 97 98 0.7 0.3 NwW
26 14.7 17.9 12.6 15.5 10.0 4.09 98 91 97 1.2 0.4 NwW
27 16.8 20.4 15.5 17.6 1.0 8.44 98 83 93 0.3 0.1 N
28 17.1 19.6 15.5 16.7 0.5 4.42 98 87 95 0.1 0.0 N
29 14.4 16.7 14.1 15.5 0.5 3.63 98 95 97 0.2 0.1 N
30 15.7 16.7 15.4 16.0 0.5 2.28 98 97 97 0.6 0.3 N
31 17.8 21.4 15.5 17.5 0.5 11.24 98 72 90 0.6 0.2 N
e 1230 33238
B2 18.2 22.5 15.9 18.6 10.72 97 73 89 0.5 0.2
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1 15.9 16.8 15.6 16.1 0.0 2.66 97 94 96 1.2 0.6 NNE
2 17.3 22.4 16.1 18.1 0.0 8.69 97 75 92 0.7 0.3 NNE
3 15.7 18.8 14.6 16.2 0.5 5.25 97 77 92 0.8 0.2 N
4 15.1 20.0 11.8 15.8 0.0 13.09 97 58 85 0.4 0.1 ESE
5 14.4 18.3 10.7 14.9 0.0 8.81 97 78 90 0.6 0.1 N
6 14.3 15.5 12.6 13.9 0.0 3.49 97 83 92 1.1 0.4 N
7 16.5 17.6 15.4 16.3 0.5 3.54 98 94 96 0.9 0.3 NW
8 15.1 16.1 13.5 15.1 0.0 2.62 98 95 97 0.3 0.1 N
9 14.1 174 13.2 15.1 0.0 3.01 98 86 94 1.6 0.5 WNW
10 16.3 18.6 13.3 15.7 9.5 5.76 98 81 92 0.8 0.2 N
11 13.8 19.4 12.2 15.1 0.0 15.34 98 65 88 0.4 0.2 N
12 15.5 19.2 13.7 16.0 0.0 13.54 96 71 88 0.9 0.3 NW
13 14.0 16.8 11.8 14.0 0.0 6.56 97 76 89 0.4 0.2 ESE
14 11.4 174 10.9 13.1 0.0 7.13 98 74 92 0.6 0.2 W
15 12.0 18.0 10.9 13.4 0.0 8.42 97 71 90 0.4 0.1 N
16 12.8 15.8 11.1 12.7 0.5 4.84 97 78 93 0.5 0.1 N
17 11.9 13.7 10.5 12.3 20.5 2.69 98 96 97 0.4 0.1 N
18 14.4 16.3 124 14.2 25.0 4.04 98 88 96 0.7 0.3 N
19 12.9 18.5 10.6 13.6 0.0 15.05 98 68 87 0.6 0.2 SE
20 12.3 18.6 8.8 12.9 0.0 15.92 97 66 86 0.6 0.3 N
21 13.3 18.3 11.4 13.8 0.0 9.03 97 62 89 0.4 0.1 N
22 12.2 19.9 10.6 13.6 0.0 12.76 97 53 83 0.5 0.1 N
23 12.5 18.3 10.1 13.2 0.0 10.07 97 71 89 0.4 0.1 N
24 10.9 11.8 7.3 10.1 5.0 3.36 98 76 90 0.9 0.3 NW
25 11.7 13.2 10.4 11.9 25.5 2.32 98 97 97 0.9 0.1 N
26 13.4 17.1 12.6 14.4 1.0 6.04 98 85 95 0.4 0.1 WNW
27 14.4 16.4 10.8 13.8 0.0 6.08 98 85 94 0.5 0.1 N
28 13.0 20.3 10.2 14.3 0.0 14.30 96 50 84 0.6 0.2 WNW
29 10.3 16.5 6.7 10.7 0.0 12.84 94 59 78 0.9 0.4 SE
30 8.3 14.9 5.0 9.2 0.0 12.49 94 33 68 1.7 0.6 S

&E 88.0 239.73

P 135 174 115 140 7.99 97 75 90 0.7 02
Bl N EEEAE 20154F 10A KSR HAM I\ o T T E R

= A = N AR=N % v 0 f B
H __ ,:ﬁ)‘ (nn” C N 7k+ﬁﬁ§2fgé _ *ﬁxi{ﬂ_fﬁ % ”m W m/s [ . &
I e m o K HTS mm MJ/m wook o o/ HPE o K HTPH

1 11.3 12.8 6.9 10.5 4.0 2.02 98 75 91 14 0.6 NNE
2 13.2 19.5 11.6 15.0 21.0 14.76 98 35 79 1.2 0.5 ESE
3 11.7 20.2 9.1 13.2 0.0 14.72 95 27 64 0.7 0.4 ESE
4 9.8 17.7 5.1 10.4 0.0 13.96 97 41 66 0.5 0.2 ESE
5 6.3 14.0 5.8 8.1 0.0 7.76 98 72 93 0.7 0.2 w
6 6.9 14.0 5.7 8.5 0.0 12.74 98 58 84 0.8 0.3 SE
7 5.5 12.1 4.3 6.9 0.0 14.22 97 51 77 1.4 0.9 SE
8 5.9 11.6 3.7 6.8 0.0 14.11 91 44 70 1.5 1.0 SE
9 6.3 15.7 2.6 8.2 0.0 12.46 85 38 71 0.7 0.3 ESE
10 10.4 12.9 7.0 9.2 0.0 5.38 82 50 68 0.8 0.3 E
11 9.9 12.8 6.9 9.9 5.5 4.58 98 62 82 1.1 0.6 NE
12 7.8 14.6 5.0 8.3 0.0 13.75 79 39 64 0.9 0.5 ESE
13 94 15.2 3.2 8.5 0.0 14.07 89 39 68 1.0 0.5 ESE
14 6.0 14.2 1.6 6.8 0.0 12.29 93 47 78 0.7 0.2 N
15 8.2 14.3 4.3 8.4 0.0 13.17 97 59 82 0.7 0.2 N
16 8.8 13.6 5.1 9.1 0.0 6.05 97 76 90 0.9 0.2 W
17 10.2 14.2 8.3 10.1 0.0 4.61 98 79 93 0.5 0.2 ESE
18 10.3 18.3 7.2 11.3 0.0 13.12 97 36 78 0.8 0.2 ESE
19 8.2 16.5 4.1 9.9 0.0 13.07 96 41 73 0.7 0.3 WSW
20 7.0 16.0 6.4 9.9 0.0 11.72 95 32 74 0.8 0.3 ENE
21 8.0 14.9 5.4 9.4 0.0 9.73 97 67 88 0.9 0.3 N
22 8.7 16.3 5.2 10.3 0.0 11.76 96 43 77 0.8 0.3 E
23 9.5 11.1 7.7 9.4 0.0 4.23 97 78 91 0.8 0.4 ENE
24 9.7 17.6 6.0 10.9 0.0 11.55 95 30 65 1.5 0.5 ESE
25 1.9 8.7 0.1 3.3 0.0 12.55 96 29 57 1.3 1.0 SSwW
26 0.6 12.2 —3.3 44 0.0 12.62 96 23 64 1.2 0.4 ESE
27 8.4 13.1 4.1 8.7 0.0 10.93 95 41 73 1.5 0.9 WNW
28 9.3 15.3 6.5 9.8 2.5 10.56 95 61 83 1.0 0.5 ESE
29 7.0 12.3 4.9 7.5 0.0 6.42 95 62 85 0.9 0.3 w
30 7.6 10.5 3.2 6.0 0.0 9.62 95 40 61 1.8 0.8 ESE
31 3.8 9.1 —1.7 2.9 0.0 8.00 94 57 75 0.8 0.3 ESE

BF 33.0 326.52

REZ] 8.0 14.2 4.9 8.8 10.53 94 49 76 1.0 0.4
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1 0.4 8.0 —2.8 2.3 0.0 8.88 93 54 77 1.1 0.4 ESE
2 4.3 9.3 3.0 6.6 16.5 2.27 97 61 88 1.3 0.4 ESE
3 4.1 9.9 0.8 4.5 0.0 10.32 97 54 81 1.2 0.4 ESE
4 2.7 12.0 —0.3 44 0.0 9.84 89 40 68 1.2 0.4 N
5 4.6 13.6 1.1 5.7 0.0 9.36 80 35 64 1.2 0.4 ESE
6 74 14.4 2.6 7.5 0.0 8.74 91 44 68 0.8 0.4 ESE
7 8.6 12.2 4.5 7.7 0.0 6.24 93 64 85 0.8 0.4 WSW
8 7.0 10.3 6.6 8.3 9.5 1.24 98 82 93 1.4 0.7 WNW
9 12.3 14.5 10.7 12.2 3.5 3.24 98 88 95 0.9 0.4 E
10 9.0 11.5 24 7.7 3.5 3.98 97 86 93 1.0 0.6 W
11 2.0 7.9 1.1 3.3 0.0 5.72 97 72 89 0.6 0.3 WNW
12 3.0 7.5 0.8 3.1 0.0 4.51 97 73 91 0.6 0.1 N
13 3.7 7.9 1.6 4.7 0.0 4.54 97 74 87 1.3 0.5 w
14 5.3 9.4 4.6 6.6 9.5 1.22 98 94 96 1.8 1.0 WNW
15 12.0 13.3 5.6 10.4 7.5 5.34 97 77 93 0.8 0.5 ESE
16 5.3 13.0 2.3 8.2 0.0 6.46 97 61 83 1.8 0.7 WNW
17 8.4 13.9 7.1 10.0 4.0 3.99 97 64 85 0.8 0.4 SE
18 8.9 12.5 7.2 9.4 33.0 2.57 98 81 95 1.1 0.3 N
19 44 7.9 4.2 5.6 1.5 5.04 98 80 93 1.4 0.7 ENE
20 4.9 9.7 3.1 5.8 0.0 3.64 98 81 95 0.9 0.3 ENE
21 4.6 9.5 1.7 5.1 0.0 6.91 97 70 86 1.6 0.5 N
22 6.4 8.8 4.7 6.0 0.0 4.30 97 75 91 1.1 0.3 w
23 5.9 8.5 4.7 6.8 0.0 2.93 96 82 91 1.2 0.5 W
24 10.7 14.6 —-1.3 6.8 0.0 5.64 96 43 80 2.0 0.7 SW
25 3.7 4.6 —1.1 1.6 8.5 1.22 98 91 96 1.2 0.3 W
26 2.4 6.6 0.4 3.0 9.0 3.36 98 46 90 1.2 0.3 E
27 —-3.5 —0.1 -39 —2.1 0.0 5.11 69 47 56 1.8 1.2 SSW
28 —1.0 5.4 —3.3 0.0 0.0 5.17 77 36 64 1.6 09 ESE
29 —14 44 —2.9 0.0 0.0 4.02 89 45 70 1.1 0.5 ESE
30 0.0 6.2 —0.9 1.2 0.0 4.63 89 55 78 1.2 0.5 ESE

Gr 106.0 150.46

&2 4.9 9.6 2.1 54 5.02 94 65 84 1.2 0.5
Bl N EEERE 20154F 12A KSR HA#M I\ o T T E R

JE o (A = 12 AR=N % v 0 NS
H _ ,:ﬁ)‘ (nn” C N 7k+ﬁﬁ§2fgé _ mxiul_fﬁ % ”m W m/s [ . &
I e m o K HTS mm MJ/m wook om0 HPE o K HTPH

1 —0.3 5.3 —3.1 0.3 0.0 4.61 95 59 84 0.9 0.4 ESE
2 3.5 7.4 1.0 44 0.0 3.54 91 67 81 1.5 0.9 NNE
3 55 10.3 —2.4 4.9 1.5 3.69 97 62 83 1.4 1.0 NNE
4 —3.6 —15 —4.1 —2.7 0.0 3.98 81 58 69 2.7 1.3 SW
5 —0.6 4.6 —2.1 0.1 0.0 3.92 71 39 61 2.3 0.8 ESE
6 —2.6 4.6 —4.7 —0.3 0.0 4.10 91 32 74 0.7 0.2 SE
7 —5.8 6.1 —5.8 —2.0 0.0 3.41 95 41 83 0.6 0.1 N
8 —4.2 44 —6.1 —2.2 0.0 3.47 95 20 68 0.8 0.1 N
9 —-1.9 6.0 —5.2 —0.5 0.0 3.49 86 23 51 0.8 0.1 N
10 3.0 6.3 —1.2 3.3 0.0 3.70 98 64 83 1.4 0.5 ENE
11 11.7 12.7 0.9 7.6 19.5 1.61 98 79 94 1.9 1.2 ESE
12 —0.5 6.2 —-1.1 1.1 0.0 3.74 96 70 89 1.3 0.6 ESE
13 3.1 54 0.5 3.0 3.0 2.44 98 92 96 0.8 0.2 N
14 3.1 4.8 1.8 3.0 0.0 2.87 98 92 96 0.8 0.4 ESE
15 4.8 9.7 1.8 5.2 0.0 3.11 97 59 86 0.9 0.5 ESE
16 7.3 8.3 0.2 5.1 0.0 2.28 97 45 69 1.0 0.6 E
17 —2.2 —0.6 —6.6 —2.9 0.0 3.71 92 63 78 1.1 0.5 SE
18 —7.2 1.1 —7.8 —5.1 0.0 3.20 91 48 77 1.0 0.5 ESE
19 —4.2 —24 —9.2 —5.2 0.0 4.36 91 65 81 14 0.6 ESE
20 —7.4 2.9 —9.5 —3.2 0.0 3.03 89 47 78 1.1 0.5 ESE
21 2.7 4.2 —0.7 1.7 1.0 2.19 96 65 80 1.1 0.7 ENE
22 —2.3 1.1 —4.8 —1.6 0.0 3.55 94 65 83 1.5 0.8 WSW
23 0.3 2.7 —2.0 0.8 3.5 1.23 98 81 91 1.2 0.7 NE
24 1.2 6.5 0.4 2.9 0.5 3.76 97 74 91 1.2 0.6 SE
25 2.6 3.5 —6.5 —0.2 0.0 3.72 97 50 81 1.0 0.5 E
26 —3.0 0.3 —6.9 —2.6 0.0 3.21 93 49 66 2.3 1.3  SSW
27 —1.3 02 —10.4 —2.8 0.0 3.37 82 23 53 2.1 1.0 SSW
28 —-9.9 02 —11.6 —6.2 0.0 3.19 85 28 61 1.0 0.4 E
29 —5.9 —0.6 —8.7 —5.6 0.0 3.85 93 44 71 1.1 0.3 NNW
30 7.1 0.8 —9.0 —4.6 0.0 3.32 89 42 69 1.0 0.3 ESE
31 —3.4 2.4 —6.3 —2.8 0.0 3.37 92 33 69 0.6 0.2 E

BF 29.0 103.05

Ty —0.8 4.0 —4.2 —0.2 3.32 92 54 77 1.2 0.6
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Bl BAKR T 20154 1A KZRHA#H FEINE A
H _ B _ i C Fe Ak ﬂ(qzﬁﬂgji FH % B % Ji 3 m/s [ . "
IMEXUM e m i K B mm MJ/m T3 NI 2 N = B 0 B - I NI B &
1 —4.1 —1.1 —7.8 —5.0 — 4.3 82.4 39.8 55.3 3.2 1.2 SSW  XZED7-0kEKEOEH
2 —5.7 0.0 —8.1 —5.5 — 8.9 73.2 30.2 49.0 2.0 1.1 NNE {Kit(3/31%7)
3 —3.3 2.9 =77 —3.1 — 8.7 67.7 28.6 44.4 2.7 1.1 SSW
4 3.3 4.0 —3.5 0.8 — 4.6 64.2 21.4 47.1 2.1 1.1 NE
5 —2.8 7.5 —2.8 0.5 — 8.7 74.4 34.2 58.6 1.6 0.7 NE
6 0.4 4.9 —1.0 1.2 — 0.5 99.2 44.0 74.7 2.3 0.9 NE
7 —2.3 4.7 —3.5 —0.9 — 9.0 81.4 48.9 66.7 2.5 0.9 NNE
8 —4.9 4.6 —5.7 —2.3 — 8.7 77.9 40.6 60.8 1.6 0.9 NE
9 —2.4 6.1 —4.3 —1.7 — 8.7 53.2 18.6 39.4 1.9 1.1 SSW
10 —1.0 1.1 —2.9 —1.2 — 8.7 47.0 24.9 37.8 2.5 1.5 NNE
11 —2.6 1.1 —4.0 —2.4 - 5.5 84.8 46.6 61.5 2.1 1.1 SSW
12 —5.8 2.4 —5.9 —3.1 — 8.4 50.7 23.3 35.8 2.8 1.3 NNE
13 —4.7 6.4 —6.1 —1.7 — 8.3 61.8 25.8 46.5 1.6 0.5 NE
14 —0.5 6.9 —3.0 1.2 — 4.9 74.4 33.0 54.7 1.4 0.5 N
15 0.9 3.4 —0.2 1.0 - 0.6 99.4 65.1 89.7 2.6 0.6 NNE
16 —0.1 6.8 —1.1 1.3 — 9.0 98.2 66.8 87.6 1.9 0.8 SSW
17 —1.7 1.0 —5.7 —2.1 — 4.6 95.2 31.0 54.9 3.8 2.0 SSW
18 —5.0 4.7 —7.7 —2.7 — 8.8 66.7 28.1 47.0 5.0 1.1 SSW
19 —1.0 0.8 —3.2 —0.9 — 3.7 65.3 11.5 50.7 2.7 1.2 SSW
20 —4.8 5.7 —4.8 —1.1 — 9.2 82.4 34.8 58.5 1.7 0.9 NE
21 —0.2 6.6 —2.8 0.9 — 7.7 84.1 54.3 74.7 1.8 0.6 SSW
22 0.1 1.8 —0.3 0.6 — 0.4 99.4 71.7 95.6 1.4 0.4 NE
23 0.3 5.9 —2.4 1.1 — 10.5 99.5 41.9 75.4 1.8 0.9 SSW
24 —3.5 4.1 —4.8 —1.2 — 9.2 92.4 51.5 76.7 2.4 0.9 NE
25 —2.7 5.6 —3.0 0.1 — 7.8 76.1 40.6 61.3 1.9 1.0 SSW
26 —1.5 7.8 —2.1 1.6 - 7.0 98.8 42.6 74.4 1.8 0.6 SSW
27 1.5 9.3 0.0 3.2 — 9.2 99.5 46.1 78.1 1.9 0.7 NE
28 —3.4 1.2 —7.0 —2.4 — 8.7 66.2 29.8 474 1.8 0.7 SSW
29 —7.6 1.0 —8.8 —4.0 — 7.5 86.4 43.3 66.0 1.9 06 SSW
30 —0.6 2.3 —2.9 —0.3 — 1.1 99.3 74.3 94.7 1.3 0.4 NNE
31 —2.3 0.3 —8.3 —3.1 — 11.8 77.3 33.3 57.7 1.9 1.0 SSW
e - 2144
Ty —22 3.9 —4.2 —1.0 6.9 79.9 39.6 62.0 2.2 0.9
Bl AT RAKER T 20154F 2H AR H#® eI b
= i =X N AR=N % v 0 f B
H __ ,:ﬁ)‘ (nn” C 7K 7k+ﬁﬁ§2fgé _ mxiw.fﬁ % ”m 3 m/s [ . &
9 IRE 5 o K HPY mm MdJ/m wook o o/ B o K HTPH
1 —6.5 2.0 —8.9 —4.8 - 11.5 69.7 29.6 49.8 1.9 1.1 NNE AZF07=0AREOHEM
2 —6.2 3.3 —7.6 —3.4 — 11.6 85.8 38.7 60.0 2.1 0.8 SSW (ki (3/31%T)
3 —5.1 3.9 —6.4 —2.6 — 10.9 90.7 47.7 70.1 2.2 0.8 SSW
4 —4.6 3.9 —6.3 —2.4 — 12.6 92.2 45.9 76.9 2.1 0.6 SSW
5 —3.7 0.4 —4.5 —2.9 — 1.1 99.2 78.3 94.1 1.2 0.5 SSW
6 —5.1 3.6 —7.0 —3.3 - 8.3 93.3 42.3 75.5 2.1 0.9 NE
7 —4.8 4.1 —6.4 —2.4 — 8.5 82.4 55.3 72.3 2.3 0.8 SSW
8 —0.6 0.4 —6.2 —14 — 0.8 97.8 63.8 774 1.8 0.8 SSW
9 —7.1 —1.9 —8.6 —6.6 — 12.1 70.2 33.5 51.8 3.6 14 NNE
10 —4.8 1.8 —8.8 —4.2 — 12.0 72.1 29.0 48.6 3.1 1.6 SSW
11 —4.1 7.0 —6.0 —1.2 — 11.8 63.0 30.5 49.1 1.6 0.9 SSW
12 0.9 4.9 —3.1 —0.2 — 10.4 72.6 34.4 49.6 2.1 1.3 NNE
13 —4.4 —1.7 —8.5 —4.7 — 13.3 75.6 31.6 45.3 2.6 1.5 SSW
14 —4.4 0.4 —6.7 —3.4 — 11.7 61.8 22.8 39.2 3.8 2.0 NNE
15 0.3 6.8 —2.4 0.7 — 13.6 67.8 16.5 43.1 3.1 14 NNE
16 —2.3 9.5 —4.2 0.6 — 13.6 54.4 14.7 39.5 1.4 0.5 SSW
17 —2.1 0.7 —2.7 —0.7 — 1.8 99.8 52.7 86.4 0.9 0.3 NE
18 —1.8 4.1 —3.4 —1.3 — 7.3 99.4 58.9 79.3 1.7 0.5 NE
19 —3.5 3.5 —4.9 —14 — 8.0 79.4 39.6 59.7 2.2 0.8 NNE
20 —3.9 6.1 —5.1 —1.1 — 13.9 81.5 33.8 58.8 2.1 0.9 SSW
21 —3.1 7.3 —5.1 0.3 — 13.4 89.4 51.2 71.0 1.9 0.7 S
22 2.2 4.5 0.0 2.4 — 2.6 99.4 85.8 93.8 1.2 0.5 NE
23 9.6 11.6 2.6 7.2 — 6.1 99.2 41.3 64.8 3.7 1.3 NNE
24 3.2 8.3 0.5 3.9 — 8.3 87.3 14.6 54.1 1.6 0.9 NE
25 2.5 9.3 —0.7 2.6 — 12.4 90.2 48.7 75.2 2.1 1.0 SSW
26 1.2 4.9 —0.2 1.0 — 1.3 99.3 78.3 92.7 1.4 0.4 NE
27 —0.1 6.0 —3.5 1.2 — 15.1 65.3 24.9 44.5 3.1 1.7 SSW
28 —3.2 6.6 —4.9 —0.3 — 13.6 83.1 27.3 49.9 2.1 0.8 SSW
& — 267.6
Ty —22 4.3 —4.6 —1.0 9.6 82.9 41.8 63.3 2.2 0.9
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B BAKR T 20154 3H XZA#W FH 1 bk
H _ B _ i C Rk ﬂ(qzﬁﬂgji HH R 5TE % Ji 3 m/s [ . "
IIEXUM e m i K B mm MJ/m I3 NI 2 N = B 0 B A NI B &

1 —0.1 5.3 —1.3 04 — 0.3 99.6 74.0 95.2 2.1 0.4 SSW  XZFEO-oREAKEORM
2 1.1 7.4 —1.7 2.0 — 14.7 90.5 31.6 59.5 2.6 1.2 SSW  {Kik(3/31% )
3 —0.3 4.7 —3.5 0.0 — 7.6 99.0 56.7 81.1 1.9 06 SSW
4 4.5 10.9 —0.2 4.9 — 15.1 99.3 13.2 52.0 3.1 1.3 S
5 0.3 7.5 —0.1 2.6 — 13.6 88.1 8.7 54.6 2.3 1.1 SSW
6 0.5 4.6 —0.6 0.9 — 7.6 99.7 68.7 86.1 1.2 0.5 SSW
7 1.7 6.3 —0.6 2.5 — 8.1 99.8 80.2 96.0 0.7 0.2 ENE
8 3.3 10.4 2.0 4.1 — 11.0 98.5 58.6 84.9 2.2 0.6 E
9 3.4 6.0 0.7 2.8 — 4.2 99.5 61.0 87.2 1.4 0.4 N
10 0.4 2.6 —7.3 —2.2 — 7.8 99.4 41.6 59.7 4.0 1.8 SW
11 —4.5 —1.7 —7.2 —5.0 — 8.1 81.1 37.2 53.7 6.0 2.3 SSW
12 —2.4 1.5 —5.2 —2.3 — 17.2 63.3 33.7 48.2 2.5 1.8 SSW
13 —1.3 3.6 —4.7 —0.9 — 12.0 79.9 33.0 48.3 2.5 1.6 SSW
14 2.6 6.6 —3.1 0.6 — 13.1 89.1 36.3 58.8 1.7 1.0 SSW
15 —0.1 9.9 —4.8 2.4 — 14.3 90.1 35.5 67.0 2.0 0.9 SSW
16 6.4 12.4 3.5 6.7 — 8.2 98.9 43.3 77.7 1.9 0.7 S
17 4.2 17.3 2.3 7.7 — 16.9 97.7 42.3 77.2 1.9 0.8 SSW
18 9.4 16.4 5.2 9.3 — 12.2 99.1 23.6 54.5 1.7 0.8 NE
19 7.2 10.1 6.0 7.8 - 1.9 99.7 94.3 98.1 2.1 0.7 NE
20 6.7 10.1 5.0 6.9 — 6.7 98.8 89.4 94.5 1.6 0.6 SSW
21 5.9 8.7 2.0 5.2 — 9.3 99.1 49.9 87.1 2.0 0.7 SSW
22 4.5 11.8 0.7 4.8 — 13.8 98.9 22.1 63.2 2.9 1.2 SSW
23 1.1 9.1 —3.1 1.6 — 18.8 64.8 26.4 40.9 2.6 1.5 SSW
24 —2.6 5.0 —5.6 —2.6 — 11.6 86.2 21.9 48.6 2.7 1.2 NNE
25 —3.0 6.6 —4.9 —1.1 — 14.9 60.3 20.5 40.7 2.1 0.9 NE
26 —2.2 8.9 —4.8 0.7 - 18.8 85.6 26.2 54.5 2.1 09 SSW
27 3.3 15.1 —1.4 5.5 — 19.0 63.2 18.8 40.2 2.5 0.9 E
28 7.2 17.1 2.7 7.7 — 19.5 56.3 10.5 34.4 2.6 1.0 NE
29 6.2 9.5 2.6 4.8 — 3.5 97.7 42.1 68.5 1.5 0.8 NNE
30 5.7 17.1 2.3 7.9 — 17.8 85.0 41.0 63.7 2.3 0.8 NE
31 6.3 19.0 2.2 8.7 — 17.8 86.4 34.3 62.9 1.9 0.7 E

B — 365.8

g2 2.4 9.0 —0.7 3.1 11.8 88.9 41.2 65.8 2.3 1.0
BT BAKR T 20154 4A KEAW FEINEE b

= e N AR=N % v 0 f B
H _ ,:ﬁ)‘ (nn” C N 7k+ﬁﬁ§2fgé _ mxiul_fﬁ % ”m W m/s [ . &
9 IRE 5 oo K HPY mm Md/m wook om0 HPE o K HTPH

1 8.5 13.8 5.1 10.0 1.5 5.4 97.5 57.3 77.4 3.0 1.1 SSW [k OB
2 6.4 14.1 4.3 8.0 0.0 18.3 97.5 48.2 77.0 2.2 0.9 SSW
3 8.3 14.4 4.2 9.8 10.5 1.8 99.9 86.6 97.6 2.3 0.9 SSW
4 13.6 19.5 9.7 13.4 0.0 10.9 99.9 69.9 90.9 1.9 0.7 SSW
5 9.2 11.4 9.0 9.9 0.0 1.5 100.0 99.9 100.0 1.1 0.4 SSW
6 16.2 19.6 11.6 15.1 0.0 7.7 99.8 59.0 80.3 3.7 1.2 SSW
7 12.7 14.3 5.6 9.8 0.0 0.9 100.0 79.9 98.0 1.6 0.9 SSW
8 4.1 5.2 2.1 3.8 0.0 2.7 100.0 99.0 99.8 1.2 0.5 SSW
9 2.5 6.2 0.9 2.7 0.0 8.8 100.0 83.9 97.9 1.3 0.5 SSW
10 3.6 5.7 0.4 2.9 0.0 4.9 100.0 84.6 95.0 1.1 0.3 SSW
11 6.3 10.2 3.6 6.6 0.0 7.2 100.0 91.2 98.3 1.8 0.5 SSW
12 5.4 12.1 2.5 6.6 0.0 14.8 99.0 62.8 84.4 1.8 0.8 SSW
13 3.8 6.3 3.8 4.8 0.0 2.1 100.0 73.7 95.0 2.3 0.5 SSW
14 10.9 11.3 6.8 9.1 1.0 3.9 100.0 85.1 98.9 14 0.5 SSW
15 4.6 6.7 2.3 4.4 0.0 4.7 99.3 55.0 85.2 4.2 1.1 SSW
16 10.4 19.2 5.6 11.0 0.0 18.1 63.1 19.4 43.3 2.2 1.3 NNE
17 8.0 14.8 4.6 8.1 0.5 7.8 93.1 20.5 52.5 2.4 1.2 SSW
18 4.8 15.5 1.3 7.6 0.0 21.2 71.2 15.9 38.9 5.1 1.4 NNE
19 11.5 13.9 6.6 9.2 2.0 7.3 98.5 26.6 66.3 2.5 0.7 NNE
20 8.0 14.4 7.2 11.0 17.5 3.3 100.0 86.4 97.9 1.9 1.1 SSW
21 15.2 21.2 9.1 14.7 0.0 18.8 100.0 62.6 87.8 2.4 0.9 SSW
22 9.6 14.4 6.6 9.5 0.0 14.2 99.9 40.9 77.7 1.9 0.8 SSW
23 9.6 16.2 5.9 10.0 0.0 14.9 81.1 44.8 66.3 2.0 0.8 E
24 8.8 18.3 5.8 10.9 0.0 20.1 83.4 28.6 61.9 1.8 1.1 SSW
25 10.1 16.3 6.0 10.3 0.0 18.4 91.7 43.7 65.4 2.4 1.2 SSW
26 7.5 15.8 4.0 9.2 0.0 19.2 89.5 51.0 71.6 2.4 1.1 E
27 12.4 20.4 7.3 12.5 0.0 16.5 92.6 32.2 61.4 2.0 0.9 SSW
28 14.5 20.0 9.5 13.4 0.0 16.0 83.8 38.9 56.5 2.5 1.1 SSW
29 11.7 17.3 7.8 11.2 0.0 17.2 92.2 53.2 72.7 2.1 0.9 SSW
30 13.7 19.7 6.7 11.8 0.0 19.1 95.7 35.8 69.9 2.3 09 SSW

an 33.0 327.6

- 9.1 14.3 5.5 9.2 10.9 94.3 57.9 78.9 2.2 0.9
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H _ B _ i C Fe Ak ﬂ(qzﬁﬂgji FH % B % Ji 3 m/s [ 4 "
IMEXUM e m K B mm MJ/m I3 NI I N = B o R - A NI B &

1 12.4 21.2 7.0 12.9 0.0 22.3 86.2 26.2 53.4 2.3 1.0 SSW
2 14.5 21.7 9.6 14.2 0.0 22.0 84.6 26.8 59.1 2.5 1.0 SSW
3 12.0 20.0 8.3 13.2 0.0 19.5 97.5 47.4 69.5 2.5 0.9 SSW
4 12.8 13.2 10.5 11.9 4.0 4.8 99.9 87.0 96.7 14 0.5 SSW
5 13.5 17.6 8.3 12.5 0.0 20.1 98.6 63.2 79.8 2.6 1.1 SSW
6 11.7 17.0 6.0 11.1 0.0 18.8 92.7 54.5 76.9 2.3 0.9 SSW
7 12.4 16.7 8.5 11.1 0.0 10.2 94.1 41.8 71.6 2.6 0.7 SSW
8 12.8 16.7 8.1 12.1 0.0 13.3 90.2 45.1 71.1 2.0 0.9 SSW
9 13.2 13.5 7.8 11.0 0.0 5.0 96.2 40.7 75.9 1.4 0.6 NE
10 11.8 22.0 7.0 12.8 0.0 22.8 84.7 21.6 53.7 2.6 1.1 SSW
11 9.9 16.0 5.2 9.8 0.0 20.6 89.9 51.1 70.3 2.5 1.0 SSW
12 10.5 13.8 6.3 10.0 40.0 6.7 99.8 70.9 90.4 2.2 0.7 NNE
13 12.6 19.3 11.4 14.5 0.0 22.4 96.7 24.8 41.3 3.5 1.7 SSW
14 15.3 23.7 11.9 16.8 0.0 20.2 58.8 15.5 36.4 2.4 1.2 S
15 15.8 23.7 14.3 17.8 0.0 16.2 96.4 47.8 71.0 2.2 0.9 SSW
16 14.8 20.1 11.4 15.2 3.5 9.7 99.2 67.1 91.3 14 0.8 SSW
17 13.4 18.6 8.9 13.1 0.0 17.9 97.7 49.5 72.1 2.4 1.0 SSw
18 13.9 21.3 7.8 13.0 7.0 16.7 99.6 34.2 69.1 2.0 0.9 SSW
19 15.2 20.0 9.5 14.9 19.5 7.0 100.0 64.1 83.5 2.3 1.0 S
20 14.6 24.7 9.5 15.7 0.0 22.5 71.6 25.1 50.1 2.7 1.0 SSW
21 11.0 14.4 5.2 10.2 2.0 10.8 97.4 50.4 74.9 2.3 0.9 SSW
22 11.4 21.7 6.4 12.4 0.0 21.9 73.4 14.2 47.5 2.0 0.9 SSW
23 15.6 20.3 8.3 13.6 0.0 17.8 83.6 32.9 54.4 1.6 0.7 SSW
24 12.9 21.4 10.1 14.7 0.0 22.8 96.2 34.7 69.0 2.2 0.8 N
25 17.0 19.6 11.3 15.0 0.0 15.5 88.0 37.2 63.0 3.0 0.9 SSW
26 15.4 22.1 10.5 15.5 0.0 15.9 88.3 50.1 72.7 1.6 0.8 SSW
27 17.4 25.3 11.6 17.4 0.0 22.7 85.1 32.5 58.8 2.4 1.0 SSW
28 15.9 22.1 12.0 15.9 0.0 18.6 86.5 50.4 70.4 2.2 0.8 SSW
29 17.6 20.3 13.1 16.6 0.0 8.3 72.3 31.9 55.4 4.2 1.8 NNE
30 16.9 24.3 12.8 18.0 0.0 17.6 84.2 51.0 68.8 2.3 0.9 SSW
31 19.1 23.9 15.1 18.5 0.0 12.6 91.4 54.5 72.6 2.3 0.8 SSW

e 76.0 503.3

RE2] 14.0 19.9 9.5 13.9 16.2 89.7 43.4 67.4 2.3 0.9
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1 17.6 20.1 13.3 16.2 0.0 13.7 91.4 60.3 80.1 2.2 0.8 SSW
2 16.0 21.4 11.7 16.2 0.0 15.4 97.0 55.8 78.3 1.9 0.8 SSW
3 14.8 18.1 13.5 15.6 16.0 5.0 99.4 53.7 84.8 2.9 0.8 SSW
4 16.9 23.6 10.4 15.5 0.0 21.7 76.2 31.3 50.2 2.2 1.1 SSW
5 15.0 15.0 6.6 10.6 6.0 5.7 99.6 62.3 82.6 1.2 0.5 NNE
6 12.3 18.1 7.0 12.4 2.0 16.5 100.0 71.5 94.2 1.8 0.7 SSW
7 12.7 14.1 9.7 11.6 0.0 6.2 99.8 77.2 91.9 2.0 0.8 SSW
8 13.4 15.8 8.7 12.1 0.0 9.5 99.5 54.7 85.2 1.6 0.4 N
9 14.2 17.3 10.8 14.0 0.0 6.5 99.8 51.2 91.7 2.0 0.6 NE
10 15.5 22.1 11.4 15.9 0.0 21.2 98.1 41.9 73.2 2.3 0.9 SSW
11 17.4 20.0 13.3 15.8 0.0 13.5 99.0 68.3 86.9 1.5 0.5 SSW
12 17.2 25.0 14.2 17.5 0.0 15.5 99.6 49.3 83.5 2.1 0.8 NE
13 16.6 22.6 13.5 17.4 0.0 16.3 93.2 55.3 73.9 2.1 1.0 SSW
14 16.8 21.5 12.7 16.3 0.0 13.8 98.2 55.9 79.6 14 0.6 SSW
15 18.0 24.4 13.0 17.4 0.0 17.0 86.8 48.0 69.9 2.0 0.9 SSW
16 16.3 18.0 14.3 15.7 0.0 6.1 98.4 64.8 81.8 0.8 0.3 SSW
17 16.8 17.7 11.9 14.5 7.0 7.2 98.9 774 92.0 1.6 0.6 SSW
18 13.2 15.0 11.0 12.6 3.5 3.9 98.7 88.8 96.6 1.9 0.6 NE
19 13.7 15.7 10.8 13.7 0.0 8.2 96.8 73.3 83.5 2.4 1.4 NNE
20 15.8 18.8 11.9 14.4 0.0 10.2 99.8 73.9 91.3 1.7 0.6 SSW
21 14.3 15.4 12.1 13.6 3.5 6.7 99.7 91.5 98.0 1.1 0.5 SSW
22 14.6 19.4 11.2 14.6 0.0 12.7 99.6 69.7 90.8 1.8 0.7 SSW
23 16.2 22.5 12.0 15.6 12.0 15.2 98.7 58.8 86.3 2.2 1.0 SSW
24 15.3 22.5 11.2 15.6 0.0 15.0 98.6 63.1 86.7 2.0 0.9 SSW
25 17.1 23.7 12.9 16.6 0.0 15.9 93.1 50.8 79.9 2.7 0.9 SSW
26 17.7 17.7 13.1 14.3 0.0 5.0 99.8 71.8 90.2 1.2 0.4 SSW
27 19.6 25.1 13.5 18.2 0.0 17.2 99.9 53.7 74.4 2.3 1.2 NE
28 18.2 26.2 13.2 17.9 0.0 214 91.6 44 .4 68.7 1.9 0.9 S
29 16.8 19.9 13.8 15.6 0.0 13.5 99.5 70.2 89.2 2.0 0.7 SSW
30 15.3 18.7 11.7 14.4 1.0 10.8 98.8 71.3 87.3 1.8 0.8 SSW

B 51.0 366.6

P9 158 198 118 151 122 97.0 620 834 19 08
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1 15.3 20.7 11.8 16.8 1.0 2.8 100.0 70.5 91.1 2.1 0.9 S
2 16.2 22.0 14.9 17.8 0.0 12.6 96.8 70.1 84.0 2.2 0.9 SSW
3 15.8 16.9 14.3 15.8 7.0 2.3 100.0 94.1 99.4 2.4 0.9 NNE
4 15.7 17.8 12.8 145 0.0 4.8 99.9 90.4 97.2 15 0.6 NE
5 14.7 16.3 12.6 14.4 0.0 5.8 99.9 90.9 97.9 0.8 0.3 SSW
6 15.7 16.2 13.9 15.1 0.0 4.2 100.0 97.5 99.4 1.9 0.5 SSW
7 16.7 18.0 12.8 15.4 0.0 8.3 99.3 88.8 97.1 1.7 0.4 ENE
8 17.8 20.0 14.7 17.1 0.0 5.8 99.7 86.4 97.2 1.9 0.6 SSW
9 18.2 19.4 16.6 175 0.0 4.2 100.0 96.4 99.3 1.3 05 SSW
10 17.3 24.0 15.5 18.1 0.0 12.8  100.0 76.2 94.2 1.6 0.7 SSW
11 17.3 27.6 13.9 19.3 0.0 22.4 98.4 57.7 83.6 1.9 0.8 SSW
12 19.0 28.0 15.1 20.0 0.0 20.9 97.1 58.2 83.8 2.1 0.8 SSW
13 19.9 27.8 17.1 21.1 0.0 21.1 96.7 46.5 77.8 3.0 1.2 SSW
14 19.8 29.7 175 21.3 0.0 22.2 96.0 48.7 78.8 2.3 0.9 SSW
15 18.8 27.3 15.4 19.2 1.0 14.0 98.7 44.1 81.1 2.6 0.8 SSW
16 18.8 19.7 17.0 184  107.0 2.4 100.0 99.1 99.6 3.6 1.3 S
17 19.4 19.5 17.0 18.0 1.0 49  100.0 91.8 97.8 2.6 1.1 S
18 17.9 20.5 17.2 183 0.0 6.1  100.0 87.0 97.2 1.6 0.7 S
19 19.1 24.5 16.4 19.8 0.0 10.1 99.4 66.6 89.4 15 0.6 SSW
20 22.2 30.9 16.9 22.2 0.0 23.0 94.5 51.3 74.6 2.0 0.8 SSW
21 19.4 28.4 16.2 20.8 0.0 22.2 97.1 53.9 79.6 2.3 0.7 SSW
22 19.8 21.7 15.8 18.1 1.0 59  100.0 745 93.1 1.2 0.6 SSW
23 18.4 19.2 18.1 18.6 1.0 3.0  100.0 90.7 98.4 15 0.6 SSW
24 21.3 29.5 18.2 21.9 0.0 17.1 96.1 50.3 78.9 1.8 0.8 NE
25 21.3 31.1 18.2 22.4 0.0 21.9 783 32.8 64.7 1.9 0.8 ENE
26 22.3 32.0 17.6 22.9 0.0 20.1 75.2 37.9 62.3 1.8 0.8 SSW
27 21.9 30.6 18.1 22.9 0.0 19.6 97.7 50.3 72.5 2.0 0.7 SSW
28 24.0 29.1 19.8 22.7 0.0 174 97.2 62.3 86.5 1.8 0.6 SSW
29 22.7 26.5 19.6 21.7 0.0 11.3 99.1 74.2 91.3 15 05 SSW
30 21.1 29.2 17.7 21.5 0.0 12.5 99.4 66.2 88.6 1.4 0.6 SSW
31 21.5 29.5 18.7 22.5 0.0 14.4 96.9 64.2 86.2 1.4 0.7 SSW

o 119.0 376.0

i 19.0 24.3 16.2 19.2 12.1 97.2 70.0 87.8 1.9 0.7
B - BAKER T 20154F 8H X H#H FEIEE AR

M= %A B 72 L S [ ok
H _ ,:ﬁ)‘ (nn” C [ 7k+ﬁﬁ§2fgé _ mxiul_fﬁ % ”m H# m/s [ . &
9 IREX{ oo I8 HYP mm MJ/m ook W /N B owm ok HPE

1 22.1 30.8 18.4 21.6 1.0 16.3 97.9 58.9 86.9 2.2 0.6 ENE
2 20.6 31.4 175 22.7 0.0 21.4 97.6 56.7 80.6 2.0 0.6 SSW
3 20.0 30.8 16.3 21.9 0.0 20.5 98.0 53.2 82.6 2.2 0.7 SSW
4 20.2 30.2 17.0 20.4 4.0 16.1 99.6 56.5 89.2 2.5 0.7 E
5 18.2 30.2 15.2 21.1 0.5 22.4 99.9 53.4 85.8 2.3 0.8 SSW
6 20.4 30.6 16.8 20.5 6.0 16.5 99.2 56.2 87.5 2.1 0.8 SSW
7 20.1 29.8 16.8 20.4 0.5 12.4 99.3 60.5 88.8 14 0.6 ENE
8 21.2 29.3 17.4 21.5 0.0 15.2 99.6 59.1 87.9 1.9 0.7 SSW
9 19.3 30.0 17.2 21.2 0.0 20.8 99.6 485 83.4 2.2 0.8 SSW
10 20.6 29.3 17.0 21.2 0.0 14.5 98.6 51.0 80.6 1.7 0.8 SSW
11 21.5 29.8 17.3 21.5 0.0 14.7 98.1 56.9 85.5 2.0 0.7 SSW
12 21.0 31.3 17.4 21.3 0.0 15.9 95.1 38.2 78.1 2.0 0.7 SSW
13 17.3 22.8 15.8 19.0 15.0 9.5 99.5 65.4 92.6 15 0.6 NNE
14 20.9 31.1 17.6 21.7 0.0 15.7 99.2 52.2 81.8 2.1 0.9 ENE
15 18.6 28.2 16.3 20.1 0.0 13.3 94.8 56.2 79.4 2.1 0.9 SSW
16 19.3 25.8 15.7 19.7 0.0 12.9 98.0 62.2 86.5 2.1 0.8 SSW
17 16.7 19.0 15.4 175 110.0 1.5 100.0 93.8 99.5 2.4 0.5 NNE
18 18.1 26.4 16.6 20.0 0.0 15.9  100.0 71.1 89.7 1.9 0.9 SSW
19 19.2 27.3 16.3 20.0 0.0 15.5 98.5 58.9 84.7 1.2 0.5 SSW
20 18.2 21.6 16.4 18.3 12.0 5.3 99.9 92.6 97.8 1.4 0.4 SSW
21 20.5 22.1 15.7 18.8 0.0 7.4 99.4 82.5 94.3 1.2 05 SSW
22 20.4 30.8 17.2 21.7 0.0 17.7 99.1 55.9 87.1 15 06 NE
23 22.5 25.9 19.0 20.9 0.0 9.6 99.8 77.0 92.5 1.3 0.7 SSW
24 19.6 21.7 16.8 19.0 1.0 6.9  100.0 83.1 96.2 15 0.6 SSW
25 17.7 17.7 14.5 16.1 22.5 3.7 100.0 96.9 99.4 15 0.5 SSW
26 18.3 21.8 14.7 17.8 33.5 84  100.0 83.8 96.9 1.4 0.7 SSW
27 19.8 26.4 16.0 195 0.0 14.0 99.6 65.7 91.0 15 0.7 SSW
28 20.0 24.2 17.5 18.9 1.0 7.0 100.0 745 95.4 1.4 0.4 SSW
29 17.8 18.2 16.6 17.2 0.0 3.3 100.0 97.3 99.4 1.3 0.4 SSW
30 16.8 18.2 16.0 16.9 21.0 2.6 100.0 99.2 99.9 15 0.7 SSW
31 18.6 25.0 16.4 18.8 0.0 9.9  100.0 70.6 93.7 1.8 0.7 SSW

e 228.0 386.8
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1 15.9 18.4 15.9 17.0 54.0 2.7 100.0 98.1 99.4 2.3 0.7 NNE
2 18.6 27.5 14.6 19.1 21.0 12.3 100.0 65.8 91.2 1.6 0.8 SSW
3 18.8 21.5 14.5 17.1 0.0 4.0 100.0 73.0 89.8 1.6 0.6 NE
4 14.9 26.0 13.0 17.4 0.0 17.3 100.0 45.8 81.5 3.3 1.1 NE
5 15.9 25.9 11.3 16.8 0.0 15.6 97.1 56.1 83.7 1.9 0.8 SSW
6 17.1 18.3 13.0 14.7 2.0 3.3 100.0 75.3 93.5 1.3 0.5 NE
7 18.3 23.3 15.7 18.0 0.0 10.2 100.0 77.3 96.1 1.5 0.6 SSW
8 15.9 16.4 14.8 15.6 0.0 2.0 100.0 94.1 99.1 3.3 1.3 NNE
9 15.5 19.9 14.3 16.5 36.0 4.7 100.0 88.8 97.1 3.7 14 NNE
10 16.2 22.3 13.9 17.1 0.0 7.0 99.8 72.6 92.9 1.3 0.6 SSW
11 13.1 25.6 11.8 16.1 0.0 12.7 100.0 55.4 91.0 1.9 0.7 ENE
12 13.7 25.9 11.7 16.4 0.0 14.8 100.0 58.6 88.2 1.9 0.8 SSW
13 13.1 24.5 11.4 14.9 0.0 9.0 97.9 52.3 85.1 1.9 0.8 NNE
14 12.9 24.2 10.2 15.0 0.0 15.1 98.0 52.2 86.9 2.2 0.9 SSW
15 15.8 22.8 11.3 15.3 0.0 11.8 98.8 57.4 86.9 1.9 0.7 SSW
16 15.1 19.2 11.3 13.9 0.0 5.6 100.0 69.8 92.3 2.0 0.7 SSW
17 14.4 15.4 12.0 14.0 0.0 2.8 100.0 99.7 100.0 1.2 0.4 NNE
18 15.7 22.4 12.7 15.8 7.0 7.4 100.0 74.6 97.6 1.7 0.6 ENE
19 12.6 24.9 11.2 15.7 0.0 14.5 100.0 60.2 91.3 1.6 0.8 ENE
20 15.3 22.7 12.8 16.1 0.0 12.4 98.5 66.0 88.3 2.0 0.8 SSW
21 15.6 21.0 11.6 15.4 0.0 11.0 99.4 66.5 90.4 1.7 0.7 SSW
22 14.5 24.5 11.0 15.7 0.0 10.7 99.4 55.8 87.9 2.0 0.8 SSW
23 12.6 23.2 10.3 14.5 0.0 13.1 99.8 58.5 87.6 1.7 0.8 SSW
24 13.3 13.9 9.1 11.5 0.0 3.7 100.0 74.0 89.8 1.2 0.4 SSW
25 13.4 15.1 11.6 13.5 0.0 2.9 100.0 99.7 100.0 1.8 0.4 NNE
26 15.9 23.5 13.8 16.1 0.0 9.7 100.0 74.1 96.0 1.9 0.6 SSW
27 17.0 21.5 14.0 16.5 0.0 10.0 100.0 72.9 93.3 1.2 0.6 SSW
28 12.4 25.0 11.7 15.8 0.0 154 100.0 54.9 88.8 1.6 0.7 SSW
29 13.5 20.0 9.8 14.0 0.0 11.6 97.9 69.9 85.6 2.2 0.8 SSW
30 11.2 19.5 8.3 12.2 0.0 11.0 98.0 59.6 85.1 1.6 0.7 SSW

e 120.0 284.2

g2 14.9 21.8 12.3 15.6 9.5 99.5 69.3 91.2 1.9 0.7
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1 13.3 14.0 7.3 11.2 0.0 2.1 100.0 62.4 89.0 1.1 0.4 SSW
2 16.2 25.1 9.1 15.9 11.0 13.1 99.9 47.8 73.4 2.5 1.1 SSW
3 11.7 24.7 8.0 14.1 0.0 15.3 87.7 13.2 43.4 2.4 14 SSW
4 11.1 23.1 8.6 13.6 0.0 13.9 94.9 32.0 67.5 2.2 0.9 SSW
5 13.3 16.9 9.5 12.2 0.0 8.7 99.7 714 90.3 1.8 0.7 SSW
6 10.1 19.9 6.6 11.2 4.0 13.5 100.0 53.9 88.4 2.0 0.7 SSW
7 5.4 19.5 3.3 8.6 0.0 14.1 99.7 39.2 77.2 14 0.8 NE
8 6.4 20.7 3.5 9.5 0.0 13.8 84.0 37.4 65.4 2.0 1.1 NNE
9 8.3 18.6 5.4 10.3 0.0 10.7 87.8 51.6 70.7 1.7 1.0 NE
10 11.7 13.9 7.3 10.0 0.5 4.5 99.4 57.6 74.5 1.7 0.7 NE
11 11.0 13.6 8.7 11.2 24.5 3.7 100.0 49.2 78.3 1.9 0.8 SSW
12 7.8 18.6 6.3 10.0 0.0 13.3 77.8 31.5 62.8 1.6 1.0 NE
13 9.0 20.8 6.5 10.5 0.0 13.1 92.4 30.9 68.8 1.8 1.0 NE
14 10.0 18.9 5.6 10.0 0.0 12.6 98.6 53.6 84.1 2.2 0.6 SSW
15 7.2 17.1 4.6 9.1 0.0 7.6 96.2 54.9 84.7 1.5 0.8 SSW
16 9.2 18.0 6.1 10.8 0.0 7.3 94.9 63.8 82.0 1.9 0.8 E
17 13.1 18.3 8.9 12.4 0.0 7.6 96.1 55.7 84.9 1.5 0.5 E
18 10.4 22.8 8.1 12.5 0.0 9.9 94.7 55.2 82.3 1.8 0.8 NE
19 9.5 21.5 7.3 11.7 0.0 11.6 96.8 52.6 80.3 2.1 0.8 ENE
20 8.3 19.0 6.1 10.8 0.0 10.7 95.6 54.7 83.2 1.3 0.6 E
21 12.1 20.7 7.5 11.5 0.0 12.1 93.7 50.6 81.3 2.2 0.8 SSW
22 9.7 21.3 5.6 11.5 0.0 11.7 95.4 48.6 73.6 1.9 0.8 SSW
23 9.5 18.9 7.6 11.4 0.0 10.8 98.8 59.4 88.2 1.6 0.7 SSW
24 10.0 20.9 6.3 11.9 0.0 11.3 93.0 25.5 61.8 1.9 1.0 NNE
25 8.7 19.0 4.9 10.0 0.0 11.8 87.0 45.6 66.4 2.5 1.1 NE
26 6.3 18.6 3.2 8.1 0.0 11.7 93.1 48.8 80.3 1.8 0.8 ENE
27 8.6 19.6 3.8 9.7 0.0 9.9 91.4 40.0 72.7 3.3 1.1 SSW
28 10.9 23.1 9.6 13.0 2.0 11.5 99.7 50.3 81.8 1.9 0.7 SSW
29 10.9 19.8 7.1 10.8 0.0 9.9 98.7 54.9 88.9 2.0 0.7 SSW
30 11.3 16.2 6.1 9.1 0.0 11.6 92.7 28.3 52.7 3.4 1.2 SSW
31 6.5 17.5 2.5 7.1 0.0 8.9 84.0 28.8 60.5 2.1 0.8 SSW

e 42.0 328.0
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1 2.8 16.1 0.3 5.8 0.0 10.5 91.2 44.6 78.8 1.6 0.9 NNE
2 6.7 11.7 4.9 7.7 23.0 2.7 100.0 60.8 90.4 2.0 0.7 NE
3 7.2 17.7 5.2 8.3 0.0 9.5 89.1 58.2 76.4 2.1 0.9 ENE
4 5.1 18.6 2.8 7.4 0.0 10.7 92.0 47.9 72.7 1.7 0.8 ENE
5 6.8 19.9 4.0 8.6 0.0 10.9 94.3 40.3 63.9 1.7 0.8 ENE
6 8.6 214 5.0 9.7 0.0 10.4 87.1 35.0 64.7 1.6 0.7 E
7 8.7 18.8 6.2 9.7 0.0 7.0 94.1 51.6 83.3 1.8 0.5 S
8 8.6 11.2 8.0 9.5 6.0 1.2 100.0 86.8 97.9 1.2 0.4 NE
9 13.8 16.7 11.3 13.2 2.0 3.6 100.0 94.2 98.5 1.5 0.8 S
10 11.9 20.3 8.2 11.4 2.5 7.5 99.6 74.1 95.0 2.5 0.8 E
11 7.9 18.0 5.6 8.9 0.0 12.0 99.9 59.7 91.6 2.0 0.7 SSW
12 6.5 9.3 3.3 5.8 0.0 3.3 97.3 78.2 89.3 2.2 0.6 NE
13 4.9 11.2 2.8 6.7 0.0 4.8 95.1 71.8 86.6 1.5 0.5 ENE
14 6.7 9.8 6.2 7.9 5.5 1.8 100.0 94.9 99.1 1.2 0.5 NNE
15 12.4 18.1 7.4 11.9 13.0 7.1 100.0 61.1 88.6 3.4 0.7 NE
16 8.5 19.5 6.8 10.4 0.0 9.9 95.7 55.3 81.9 2.2 0.7 ENE
17 12.8 19.0 8.0 114 0.0 6.3 99.8 61.8 86.7 1.5 0.6 NE
18 11.0 13.0 9.2 11.0 0.0 2.1 100.0 924 98.2 14 0.5 NNE
19 11.0 15.9 7.7 10.6 0.0 5.9 100.0 86.0 97.7 1.8 0.8 SSW
20 7.6 14.3 5.2 8.2 0.0 4.4 100.0 59.6 93.4 14 0.6 ESE
21 6.8 17.2 4.4 8.6 0.0 6.8 98.0 57.1 85.0 1.3 0.6 SSW
22 9.5 16.9 6.1 9.1 0.0 7.1 98.8 63.9 89.5 1.8 0.7 SSW
23 7.5 11.0 5.5 8.6 0.0 2.7 99.7 76.6 90.1 1.2 0.5 NE
24 14.0 19.8 7.3 11.2 0.0 9.5 99.9 30.8 75.8 2.8 1.0 ENE
25 8.0 11.8 6.2 8.0 0.0 3.1 100.0 78.4 93.2 1.5 0.5 SSW
26 6.6 9.0 1.6 6.1 0.0 3.4 100.0 44.4 82.2 2.6 1.3 S
27 —0.6 3.6 —1.2 0.6 0.0 7.1 69.1 40.0 49.3 2.2 1.5 SSW
28 1.1 10.6 —1.2 2.8 0.0 7.7 68.3 36.5 57.7 1.6 1.1 NE
29 1.8 7.9 0.0 2.6 0.0 4.3 91.1 50.4 68.8 1.8 0.8 E
30 1.3 11.9 —0.8 3.3 0.0 8.0 90.1 43.0 67.6 1.7 0.9 NE

] 52.0 191.3

&2 7.5 14.7 4.9 8.2 6.4 95.0 61.2 83.1 1.8 0.7
B AKX T 20154 12A SR AM I b

= (A = N AR=N % v 0 f B
H _ ,:ﬁ)‘ (nn” C N 7k+ﬁﬁ§2fgé _ mxiul_fﬁ % ”m W m/s [ . &
9 IRE 5 oo K HPY mm Md/m wook om0 HPE o K HTPH

1 2.8 11.4 0.9 4.2 — 7.9 92.4 48.1 70.8 1.9 0.7  SSW  XZE0O7-oREAKROBEIH
2 2.1 13.5 —0.5 5.5 — 7.9 94.0 51.7 79.2 1.8 0.7 SSW kit
3 6.7 12.5 0.9 6.3 — 7.1 100.0 39.7 77.3 4.2 1.1 SSW
4 —1.9 1.1 —1.9 —0.7 — 1.8 84.3 54.3 68.4 3.8 19 SSW
5 1.0 8.6 0.1 2.6 — 7.4 65.2 36.2 54.5 4.0 1.7 SSW
6 5.1 8.0 1.8 3.8 — 4.3 88.3 36.3 61.4 1.6 0.7 ENE
7 1.3 10.1 0.0 3.5 — 6.8 94.1 56.3 74.1 1.8 0.7 NE
8 1.9 10.8 —0.2 2.8 — 7.0 82.5 32.8 58.1 2.1 0.7 E
9 0.5 10.3 —0.8 2.8 — 7.1 89.8 41.3 66.1 1.5 0.6 NE
10 3.6 8.5 —0.4 4.4 — 2.7 100.0 58.1 78.5 1.1 0.4 NE
11 13.6 13.6 6.0 10.4 - 1.8 100.0 74.2 89.6 3.1 14 SSW
12 5.1 8.9 4.4 5.8 — 4.7 99.9 77.2 92.9 1.3 0.5 SSW
13 5.3 7.8 4.2 5.6 — 3.0 100.0 95.0 99.0 1.2 0.2 N
14 4.3 7.1 3.2 4.8 — 3.1 100.0 85.5 93.5 2.6 0.7 SSW
15 7.0 11.4 4.8 7.4 — 3.4 99.8 75.4 87.1 14 0.7 NE
16 10.7 12.6 2.9 8.6 — 5.8 91.2 19.5 53.2 3.0 14 SSW
17 1.3 4.5 —2.6 0.5 — 4.3 66.2 36.6 55.2 1.9 0.8 SSW
18 —3.2 5.8 —3.8 —0.7 — 7.2 81.6 28.6 56.5 1.6 0.8 ENE
19 0.2 6.5 —2.2 0.8 — 7.1 77.5 41.5 61.6 2.1 1.0 NE
20 —1.3 7.4 —2.4 1.8 — 7.2 90.5 55.2 70.2 2.0 1.0 NNE
21 6.1 6.1 2.0 4.1 - 2.0 99.3 49.8 77.1 1.3 0.8 S
22 1.5 8.5 0.5 3.4 — 6.8 93.1 58.0 75.7 1.9 0.9 E
23 3.0 4.5 0.8 2.8 — 2.0 100.0 79.0 95.5 2.1 0.5 NNE
24 3.8 11.3 2.2 5.2 — 6.6 100.0 72.0 95.1 1.5 0.5 S
25 6.1 9.9 —0.6 4.2 — 7.1 97.2 24.3 54.5 1.8 1.0 NE
26 0.8 4.6 —1.5 1.2 — 7.8 62.7 36.8 51.1 3.0 1.3 SSW
27 2.7 5.1 —2.3 1.5 — 8.1 57.9 21.0 38.1 4.4 1.7 NNE
28 —3.4 5.1 —4.4 —0.8 — 7.6 66.7 18.9 45.8 2.1 1.1 SSW
29 —1.9 5.0 —2.9 —04 — 7.6 71.8 28.7 494 2.2 0.9 SSW
30 —2.2 4.7 —3.8 —0.9 — 7.7 89.2 57.1 72.9 1.8 0.8 E
31 2.8 7.0 —3.1 1.2 — 8.1 70.1 19.8 44.0 2.8 1.2 SSW

e - 179.1

T 27 81 00 33 58 873 487  69.2 22 09
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q 4 |C WAkt HIEISH ACTRIAH #5764 AR %3 % B oL N
OWEKUR: R R (€ HFY mm h MJm®> mm R K B N HEH ROk HWH ’

1 3.7 5.2 —-1.9 2.3 0.0 2.2 5.07 — 93 41 59 2.3 0.7 NW 7% 51/1~4/10

2 1.6 6.8 —3.8 0.6 0.0 3.1 6.64 — 85 28 54 2.4 0.7 SW  F CEUHHAIL

3 2.5 8.4 —4.4 2.3 0.0 7.8 11.14 — 92 30 56 2.6 1.0 SW

4 —1.1 94 -39 1.0 0.0 5.3 8.38 — 94 42 75 1.4 0.3 WSW

5 1.6 124 —3.7 2.8 0.0 7.7 10.65 — 96 38 78 1.0 0.3 SW

6 3.4 17.2 1.8 7.0 0.0 0.6 3.58 — 98 38 79 4.4 0.9 W

7 4.7 10.0 3.2 5.7 0.0 8.0 11.57 — 44 27 37 2.5 1.3 W

8 3.8 10.4 —2.2 4.7 0.0 8.2 11.18 — 80 31 47 2.5 1.1 W

9 3.9 10.8 —3.1 4.6 0.0 8.3 11.58 — 83 27 46 2.7 1.1 W

10 2.7 9.9 —3.5 3.1 0.0 8.3 11.51 — 86 27 54 2.3 0.7 NW

11 2.6 11.0 —1.6 4.1 0.0 8.5 11.32 — 84 36 61 1.9 0.6 SW

12 3.8 9.3 —2.9 3.0 0.0 8.6 11.90 — 95 27 56 1.9 0.7 WNW

13 1.3 10.6 —4.8 1.8 0.0 8.6 12.26 — 92 31 69 1.6 0.3 WNW

14 0.4 11.0 —5.1 3.4 0.0 6.6 11.44 — 94 32 67 1.2 0.3 WSW

15 5.1 8.4 3.1 5.5 0.0 0.0 1.44 — 97 66 86 2.8 0.9 NNW

16 4.7 11.6 —0.5 5.7 0.0 6.3 10.13 — 99 46 81 1.4 0.3 NNE

17 4.4 11.0 0.9 5.3 0.0 6.0 9.56 — 99 29 64 2.8 1.0 W

18 2.6 9.8 —14 3.0 0.0 8.7 12.55 — 78 29 52 2.4 1.1 SW

19 1.0 12.5 —2.5 3.7 0.0 8.4 12.00 — 91 34 64 1.8 0.6 WNW

20 4.7 10.9 —2.3 3.5 0.0 8.6 12.35 — 96 28 61 2.0 0.6 SW

21 1.3 3.1 —2.9 1.0 0.0 0.0 1.70 — 98 63 78 1.3 0.4 NW

22 3.3 5.5 2.1 4.0 0.0 0.0 1.41 — 99 96 98 1.5 0.4 NW

23 5.7 12.6 —1.2 5.5 0.0 5.9 11.06 — 100 32 74 1.9 0.6 NwW

24 1.9 9.1 —3.6 1.9 0.0 7.6 12.43 — 97 38 73 1.6 0.3 S

25 1.6 12.3 —35 4.1 0.0 6.8 11.40 — 97 44 79 1.0 0.3 SE

26 6.1 12.8 5.0 8.0 0.0 3.7 8.37 — 97 61 84 1.7 0.4 SSW

27 7.4 15.8 4.1 9.4 0.0 3.9 8.97 — 99 48 86 1.3 0.4 NNW

28 2.6 8.3 —2.8 3.1 0.0 5.7 11.20 — 99 26 70 2.0 0.7 ENE

29 0.2 7.7 —5.7 1.0 0.0 7.1 13.07 — 93 36 67 1.2 0.3 SE

30 1.9 3.5 0.7 2.1 0.0 0.0 1.54 — 98 73 93 1.9 0.7 NNW

31 5.1 10.1 —1.9 3.9 0.0 8.6 14.36 — 99 31 63 2.3 1.1 W

A8 0.0 179.1  291.76

2] 3.0 9.9 —1.6 3.8 5.8 9.41 — 92 40 68 2.0 0.6

BT SRR 20154F 2H %R H

’ FEE e WeACR: RS ACRREATE 25760 % 35 0% % HEmis o N
OMFAH R B o € HP¥  mm h  MJm® mm & Kk # /O HFEHE # K H¥EH !

1 2.7 8.6 —3.2 2.4 0.0 8.7 14.42 — 78 31 50 2.0 0.8 NW  ZE%H1/1~4/10

2 2.9 8.9 —4.0 1.4 0.0 8.7 14.26 — 89 32 62 1.6 0.5 NW & CRUHIKRILE

3 0.7 8.6 —5.8 0.9 0.0 8.7 14.79 — 93 34 66 1.4 0.3 NE  2/10 7 -4kl

4 0.4 9.6 —4.6 2.3 0.0 7.1 13.44 — 93 35 69 1.3 0.3 E 2/28  AIEH /KM

5 3.0 3.6 0.2 2.1 0.0 0.0 1.98 — 98 76 94 1.1 0.3 NNW

6 1.6 11.4 —2.4 3.3 0.0 7.6 14.07 — 99 34 78 2.1 0.5 NwW

7 1.3 9.4 —4.1 2.9 0.0 5.0 10.50 — 96 49 77 1.1 0.4 E

8 4.9 6.2 1.8 3.8 0.0 0.3 2.65 — 99 83 95 1.4 0.5 NW

9 1.9 7.0 —3.1 1.9 0.0 5.8 12.34 — 99 26 63 2.1 0.8 WSW

10 0.0 10.5 —15 4.1 0.0 4.8 9.02 — — — — 2.5 0.5 SSW

11 2.5 11.1 —4.3 3.0 0.0 8.2 14.90 — 94 42 73 2.4 0.5 SSW

12 3.6 13.1 —2.6 4.8 0.0 8.4 14.49 — 98 37 78 1.3 0.4 SSE

13 6.4 10.1 —1.1 3.7 0.0 7.6 15.34 — 99 22 55 2.7 1.2 NW

14 4.0 9.4 —1.2 3.4 0.0 8.5 16.09 — 77 26 44 2.7 1.4 SW

15 5.6 10.9 —3.1 3.2 0.0 85 15.05 — 93 20 56 3.2 1.2 WNW

16 3.4 13.1 —2.8 4.1 0.0 85 15.77 — 74 18 48 1.5 0.5 SSW

17 2.7 7.3 —0.1 3.5 0.0 0.0 3.54 — 98 57 78 1.2 0.4 N

18 2.9 4.6 1.9 3.0 11.0 0.0 2.19 — 98 87 96 2.8 1.0 NNW

19 5.2 12.2 —1.1 4.8 0.0 5.8 13.76 — 99 46 83 1.5 0.5 NE

20 6.1 9.6 —-1.0 3.8 0.0 3.2 9.22 — 99 50 84 1.5 0.3 E

21 4.1 10.5 —2.8 3.2 0.0 75 16.06 — 98 43 77 1.4 04 ESE

22 5.2 7.8 3.1 5.5 0.0 0.0 2.97 — 98 73 82 1.2 0.3 NNW

23 7.9 174 5.4 9.2 7.5 2.0 7.42 — 99 74 95 1.2 0.5 ESE

24 8.0 13.1 2.3 7.6 0.0 0.1 5.12 — 99 63 87 0.9 0.2 E

25 7.7 15.4 5.6 8.3 0.0 2.0 7.48 — 86 46 72 1.1 0.4 E

26 6.9 8.9 5.2 6.7 13.5 0.0 2.06 — 98 74 88 1.7 0.5 N

27 — — — — — — — — — — — — — —

28 — — — — — — — — — — — — — —

&3 (33.5) (127.0) (272.37)

a2 4.00 (10.00 (=0.7) 4.1) 4.7 (10.09) — (94) (46) (74) 1.7 0.5)
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BUHb T - FUFEERAE 20154 3 AZRA®

juni

jﬁ i C Pk DR ATFHNAHE 2858 X % a3 m/s [ "

MU e w M K HVE  mm h MJ/m* mm & Kk & /N BV R Ok BV

1 - - - - - - - - - - - ZRE1~4/10
2 - - - = = = - - - = - - = = FTBUNKLE
3 - - - - - - - - - - - - - - 31~3m
4 - - - = = = - - - = = - = = GEAXW
5 — — — — — — — — — — — — — —
6 p— p— — — — — — — - p— — — — —
7 — — — — — — — — — — — — — —
8 p— — - — — — - — — — — — — —
9 — - — — — — — — — — — — — —
10 - - - - - - - - - - - - - -
11 - - - - - - - - - - - - - -
12 7.3 140 —17 6.4 0.0 9.2 19.90 - 82 24 48 2.7 0.8 WSW
13 8.0 139 —13 7.1 0.0 9.2  19.83 - 86 25 48 2.6 0.8 SW
14 8.8 128 —0.1 6.2 0.0 6.4  14.70 - 95 29 70 1.5 0.6 E
15 8.2 12.0 2.1 6.4 0.0 15 7.64 - 98 56 78 1.0 0.3 E
16 8.1 16.3 3.1 9.6 0.0 2.9 12.14 - 98 58 82 1.1 0.4 SE
17 14.2 22.1 9.0 14.7 0.0 9.0  19.84 - 99 47 75 2.3 0.7 SSwW
18 15.6 19.9 8.6 13.3 0.0 6.8  15.32 — 99 39 71 1.4 0.6 E
19 10.1 13.2 9.5 11.0 3.5 0.0 2.53 - 99 74 97 0.9 0.4 E
20 9.9 15.0 7.4 10.1 0.0 0.7 8.57 - 100 70 91 1.6 0.5 ESE
21 10.4 14.6 2.6 9.1 0.0 6.4  16.26 - 97 33 68 1.6 0.5 ESE
22 9.9 19.0 2.0 10.9 0.0 9.1 19.75 - 98 40 72 2.9 0.9 SSW
23 12.5 16.3 1.0 8.3 0.0 6.1 15.65 - 98 23 69 1.8 0.7 SE
24 8.7 13.2 0.9 6.9 0.0 9.5  22.74 - 98 25 46 3.0 1.2 WNW
25 8.0 141  —0.1 6.6 0.0 9.4 2246 - 80 24 50 2.3 0.7 WNW
26 8.0 144 =21 6.2 0.0 9.7  22.84 - 93 22 58 1.9 0.5 SSE
27 10.1 20.8 —0.4 10.0 0.0 9.9 2297 - 94 18 56 2.4 0.8 SSW
28 9.7 21.4 2.1 11.6 0.0 5.9 1850 - 98 24 64 1.6 0.6 SSW
29 13.9 19.7 3.9 12.5 0.0 4.7 1333 - 99 40 78 2.7 0.7 SSW
30 14.6 23.8 5.7 14.0 0.0 99 2192 - 99 27 68 1.6 06 SE
31 14.9 22.7 6.5 14.6 0.0 10.0  22.40 - 97 39 71 3.3 1.2 S
& - - -
Sy — — — — — — — — — — — —
B R - FUBFEERAR 20154 4H ARHA®W
. W T Wekht FIRRER AT DA ANt A 9% % B L N
oMM B W5 Mt € HY¥ mm  h MIm® mm R K BN HWS Rk HV )
1 14.2 18.2 7.8 11.9 0.5 0.2 7.87 - 99 64 89 1.7 0.6 E  ZJER1/1~4/10
2 11.5 16.1 4.7 10.1 0.0 9.7  22.34 - 98 47 73 1.9 0.7 ESE & C@UAIKIE
3 15.3 20.3 6.4 15.1 0.0 0.0 4.86 - 99 78 89 4.1 1.4 SSW  4/11~758 RllE
4 10.7 17.4 9.0 12.2 0.0 0.0 5.76 - 99 57 76 1.6 0.8 E L
5 9.8 12.1 9.1 10.5 0.5 0.0 4.75 - 99 75 90 1.2 0.3 NW
6 15.5 244 8.5 15.1 0.0 6.8  18.83 - 100 53 81 1.7 0.7 ESE
7 9.8 13.2 7.0 9.6 0.0 0.0 2.64 - 99 78 95 1.4 0.6 E
8 2.0 7.6 1.7 3.9 9.5 0.0 3.43 — 98 79 95 1.5 0.6 NNE
9 7.1 12.3 2.8 6.6 0.0 5.7 18.82 - 97 44 68 1.6 0.8 NE
10 6.9 12.5 1.5 7.3 5.0 0.0 6.49 - 99 60 87 12 0.3 NW
11 11.3 16.7 7.1 11.1 6.0 0.9 8.82 1.5 100 75 94 1.2 0.5 NE
12 12.8 17.2 3.6 10.6 0.0 8.1 21.69 1.7 100 45 79 1.5 0.5 E
13 11.0 11.2 6.7 9.6 16.5 0.0 2.85 1.7 99 80 95 1.6 0.6 NNE
14 12.2 14.3 9.8 12.1 17.0 0.0 4.84 2.0 100 90 98 11 0.4 NNW
15 17.9 22.1 6.9 14.4 3.0 75 2134 5.0 100 44 82 4.1 14 SSW
16 15.7 23.9 5.0 14.6 0.0 8.2 2153 2.6 100 32 71 2.4 0.6 S
17 17.4 22.7 6.9 14.0 2.5 5.5  16.67 3.1 99 54 85 1.3 0.6 ESE
18 13.1 19.3 3.5 12.0 0.0 103 24.10 2.9 100 33 76 4.1 1.1 SSW
19 16.8 19.3 6.4 13.5 0.0 15 10.41 0.7 99 57 84 1.3 0.4 SSW
20 18.8 21.3 12.1 17.9 2.5 0.0 5.95 0.4 99 80 90 5.0 1.8 S
21 18.3 20.8 11.2 16.2 0.0 0.0 4.74 1.4 99 70 85 4.1 0.8 ESE
22 17.1 21.5 8.9 14.9 0.0 6.2 19.26 2.7 98 45 75 1.5 0.5 E
23 17.3 24.1 9.6 16.2 0.0 8.1 23.16 3.8 99 47 78 14 0.5 ESE
24 19.3 24.2 12.4 17.9 0.0 6.1 21.35 4.0 98 42 73 3.2 11 S
25 19.3 21.3 8.5 15.2 0.0 7.4 19.27 3.2 99 32 67 1.5 0.5 E
26 17.8 24.3 6.0 15.7 0.0 109  25.83 4.3 94 30 63 2.7 0.8 SSW
27 19.3 27.5 10.1 18.3 0.0 11.1 25.89 3.8 99 35 74 2.3 0.7 SSwW
28 21.0 30.0 12.0 20.2 0.0 10.1 24.73 4.6 100 26 72 2.2 0.7 SSwW
29 21.7 244 13.3 18.8 0.0 7.2 18.60 3.1 98 47 75 2.2 0.7 S
30 21.3 26.1 11.5 18.0 0.0 9.2  23.80 3.8 99 43 77 1.8 0.5 ESE
&5 63.0 140.7 440.62 129.9
147 0 195 77 135 47 1469 4.3 99 55 81 2.1 0.7
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q 4 | WAkt HIEISH ACTRIAH #5764 AR %3 % B N
OWEKUR: R R (€ HFY mm h MJm®> mm R K B N HEH ROk HWE ’
1 21.2 28.2 11.4 19.3 0.0 11.6 26.91 5.1 100 30 73 1.3 0.5 SE
2 22.5 26.5 12.0 19.1 0.0 11.6 26.80 4.7 99 42 77 1.5 0.5 E
3 20.6 27.6 13.1 20.0 0.0 8.2 22.98 3.8 99 36 78 2.0 0.6 SSE
4 21.7 26.8 16.9 21.3 0.0 4.9 19.61 4.9 97 55 78 3.4 1.6 SSW
5 17.9 21.6 9.0 16.9 0.0 5.6 19.47 4.1 97 39 68 2.0 0.6 SE
6 20.0 25.0 6.7 16.3 0.0 9.2 23.33 3.5 96 33 66 1.7 0.5 S
7 18.2 24.9 12.1 17.6 0.0 3.4 13.97 2.9 99 45 76 1.5 0.3 S
8 20.9 25.7 12.8 19.2 0.0 10.5 26.24 3.8 98 33 74 1.4 0.5 ESE
9 18.0 21.2 13.7 16.9 0.0 0.0 7.83 1.9 99 67 86 0.8 0.3 E
10 20.7 27.3 8.8 18.0 0.0 9.2 25.74 5.7 99 17 59 2.7 0.9 NNW
11 18.0 23.9 4.9 15.8 0.0 11.3 28.38 5.0 91 24 53 1.9 0.7 S
12 20.4 23.9 11.7 18.6 37.0 1.4 11.94 2.2 99 63 80 4.0 1.5 S
13 22.7 27.5 14.9 21.1 0.5 94 25.72 5.0 99 35 76 3.5 0.9 SSE
14 22.7 29.5 12.7 20.6 0.0 10.4 26.40 4.6 99 26 69 1.9 0.5 SSW
15 23.3 28.0 14.8 20.8 0.0 8.5 24.18 3.8 94 38 70 1.5 0.6 ESE
16 19.7 22.5 18.0 19.6 1.5 0.1 7.26 1.4 99 79 94 1.2 0.3 E
17 21.3 28.8 16.5 21.8 0.0 8.3 24.30 4.8 99 17 70 1.7 0.5 SSW
18 22.9 27.3 14.9 21.1 0.5 4.4 18.39 2.8 99 44 79 2.0 0.7 S
19 18.0 22.3 17.0 19.0 14.0 0.0 5.79 1.2 100 80 96 1.0 0.4 NNE
20 22.6 26.4 16.9 21.3 2.5 9.1 26.73 4.4 100 54 79 1.3 0.4 E
21 17.3 24.7 12.9 18.3 16.0 10.3 27.29 5.0 100 26 68 2.0 0.7 NNW
22 20.6 26.3 11.2 18.5 0.0 6.4 22.39 3.7 99 35 71 2.7 09 SSW
23 22.2 28.6 12.7 20.6 0.0 7.9 22.97 3.6 99 40 70 2.2 0.6 SSW
24 21.8 26.2 15.8 20.6 0.0 4.8 19.13 3.5 99 44 75 1.4 0.4 S
25 23.6 24.8 13.6 19.2 0.0 5.2 19.75 3.0 100 55 79 1.1 0.4 E
26 22.7 30.0 13.8 21.4 0.0 11.6 28.04 5.5 99 38 70 1.3 0.4 S
27 24.7 27.8 14.1 21.2 0.0 11.8 27.70 49 99 40 67 1.6 0.6 E
28 20.8 26.9 17.9 21.2 0.0 2.3 15.95 2.7 98 57 80 1.4 0.5 ESE
29 22.0 23.4 17.7 20.3 7.0 0.0 7.70 1.2 99 73 93 1.1 0.4 NNE
30 23.8 30.5 17.8 23.1 0.0 10.4 27.48 4.7 98 48 77 1.6 0.7 N
31 26.2 30.6 19.0 23.9 0.0 8.4 23.90 9.2 99 53 74 1.5 0.5 ESE
&3 79.0 216.2 65427 122.6
iy 21.3 26.3 13.7 19.8 7.0 21.11 4.0 98 44 75 1.8 0.6
BT SRR 20154F 6H % H
] FEE e WeACR: RS ACRIHATE 25760 % 35 0 % HoEmis 0w N
oMFAH B W € HP¥  mm h  MJm® mm # Kk # O HFEHE # K H¥EH !
1 22.2 27.1 16.9 219 0.0 9.1 26.65 9.0 98 42 68 1.4 0.5 SE 6/283 57 -4kl
2 25.3 29.7 16.5 22.9 0.0 6.9 21.57 2.7 100 34 74 2.4 0.8 SSW
3 21.5 22.9 19.7 21.4 12.0 0.0 6.58 1.6 99 89 96 1.0 04 SSW
4 22.9 29.0 12.9 21.6 0.0 11.8 28.53 5.0 99 20 59 2.2 0.7 WNW
5 21.5 23.4 11.3 17.1 19.5 2.5 11.42 0.8 100 44 80 1.0 0.3 SE
6 18.6 22.5 13.3 16.9 16.5 2.5 15.61 3.6 100 67 89 1.2 0.5 NNE
7 21.5 25.6 12.8 19.3 0.0 6.8 22.19 3.9 100 49 79 1.2 0.5 SSE
8 22.4 26.2 14.8 20.3 0.0 4.8 17.90 4.8 100 53 78 1.6 0.6 S
9 19.0 22.5 17.5 19.3 17.5 0.0 7.12 2.1 100 84 96 1.8 0.4 NNW
10 23.5 29.0 16.8 22.2 0.0 7.8 23.52 4.4 100 54 81 1.8 0.5 S
11 24.1 29.1 16.2 22.7 0.0 6.2 22.01 3.3 100 47 79 1.6 0.4 SSE
12 21.2 25.0 20.0 21.6 3.5 0.1 8.95 1.4 100 78 94 0.6 0.3 E
13 24.8 30.5 19.1 24.3 0.0 4.3 21.16 4.6 99 48 81 1.4 0.5 S
14 23.2 26.2 20.1 23.1 0.0 0.0 8.45 1.8 100 63 88 1.4 0.5 SSW
15 26.2 32.1 18.2 24.9 0.0 8.8 24.71 4.7 100 43 75 1.6 0.5 S
16 23.9 27.7 20.2 23.2 0.0 0.5 14.34 2.6 100 67 87 1.0 0.3 E
17 22.9 25.5 194 21.7 0.0 0.3 13.21 1.9 99 74 91 1.2 0.4 E
18 23.4 25.8 18.3 21.5 0.0 0.4 11.18 2.1 100 66 86 1.4 0.5 ESE
19 20.1 22.5 17.1 19.3 12.5 0.0 7.84 0.9 100 82 95 0.8 0.4 NNE
20 22.9 27.8 16.6 21.6 0.0 9.7 26.40 4.4 100 49 77 1.5 0.5 ESE
21 22.3 24.2 17.8 20.5 3.0 0.1 741 0.9 100 74 93 1.3 0.2 ESE
22 21.9 28.3 16.5 21.8 0.5 3.8 18.65 3.0 100 57 84 1.0 0.3 ESE
23 24.2 29.2 19.0 22.5 8.0 2.5 16.35 2.1 100 60 88 1.1 0.4 E
24 23.2 29.7 17.1 23.0 0.0 9.0 25.58 5.0 100 52 84 1.1 0.4 ESE
25 24.7 29.3 19.4 23.9 0.0 9.7 27.43 4.8 100 58 83 1.5 0.5 SE
26 23.7 25.7 18.5 21.9 7.0 0.0 8.25 0.4 100 74 94 0.8 0.3 SE
27 22.5 25.2 20.6 22.6 3.5 0.0 7.32 1.1 100 86 98 0.6 0.2 NE
28 25.4 28.8 174 21.4 1.0 5.6 20.87 3.9 — — — 1.5 0.6 ESE
29 20.6 27.3 16.7 20.7 0.0 5.6 22.65 4.4 97 53 79 1.1 0.5 SE
30 23.0 26.0 16.0 21.5 0.0 1.0 14.11 1.7 100 61 84 1.0 0.4 SE
A 104.5 119.8 507.96 92.9
T 228 268 172 216 40  16.93 3.1 100 58 84 1.3 0.4
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BUHbT - FUFEERAE 201542 TH AZRA®

. X W C [kt HIERER] ATE R 250 x5 % J& 3% m/s [P -
ML e Mmoo K HYS mm h MJ/m® mm R Ok W o BV R Ok HWE B

1 196 215 193 204 105 0.0 3.53 0.3 — — — 1.0 0.2 ENE 7/1~11/8% T

2 221 255 196 222 0.5 0.2 6.78 1.3 — — - 0.8 0.2 S EF -2

3 215 227 208 218 455 0.0 364  16.8 — — — 0.7 0.2 SSE

4 236 265 210 229 55 0.0 7.43 2.2 - - - 0.8 02 SW

5 205 217 193 203 110 0.0 4.24 4.0 — — - 0.8 0.2 NNE

6 203 212 189 198  17.0 0.0 5.40 5.7 — — — 0.7 0.1 E

7 214 250 187 215 0.0 0.0  10.01 1.5 — — — 1.0 02 W

8 247 275 183 219 6.0 0.0 10.40 1.8 — — — 0.8 0.3 E

9 201 221 182 197 1.0 0.0 6.26 2.3 - - - 0.7 0.2 ENE

10 213 291 181 228 0.0 6.2 20.00 3.9 — — — 1.2 0.3 S

11 252 327 189 253 0.0 84  25.60 5.8 — — — 2.0 0.5 S

12 273 340 206 268 0.0 9.7 2652 4.8 — — — 1.9 0.5 S

13 301 340 228 283 0.0 87 2510 5.7 - - - 2.8 1.0 SSW

14 320 339 250 293 00 115 2837 6.7 - - - 3.2 1.6  SSW

15 29.6 342 247 287 0.0 91  25.08 5.6 - - — 2.9 1.1 SSW

16 264 295 237 263  33.0 0.3 8.14 2.8 — — — 2.0 0.6 S

17 271 312 232 268 5.0 26 1479 45 — — — 3.1 1.3 S

18 289 306 243 273 0.5 14 13.84 2.4 — — — 2.7 1.5 SSW

19 285 352 226 282 0.0 103  26.01 6.1 - - - 1.8 05 SSW

20 29.0 332 246 283 0.0 100 2596 5.3 — — — 1.2 0.4 ESE

21 28.3 347 235 283 0.0 89  23.84 6.3 — — — 2.2 0.7 S

22 304 335 221 286 0.0 121 2830 5.8 — — — 3.2 14 SSW

23 266 320 248 275 1.5 2.0 1536 3.2 - - - 2.1 1.1 SSW

24 290 338 241 271 15 3.8  16.06 2.3 - - - 2.3 03 NE

25 291 350 231 288 0.0 75 2135 3.3 — — — 1.0 0.3 S

26 304 361 247 295 0.0 9.1 2349 6.6 — — — 1.3 0.4 S

27 306 361 231 289 00 114  26.69 4.9 — — — 1.1 0.4 ESE

28 267 336 244 275 0.0 52  18.09 3.2 - - - 0.9 0.4 ESE

29 296 317 242 275 0.0 1.6 1447 2.9 - — - 1.2 0.3 E

30 307 341 236 280 0.0 59  19.49 35 — — — 1.1 0.3 E

31 301 358 234 295 0.0 9.6  23.21 4.2 — — — 1.4 0.4 S

& 1385 1555 527.45 1357

P 265 30.6 22.1 25.8 50  17.01 4.4 — — - 1.6 0.6

BT - SRFEEAL 201547 8H  XZRHH

g X W T AR H AR ACFRAGHE 28565 A S % JE 3 m/s AR -
9WEKR Bt Rt 08 HPY  mm h  MIm® mm R ok & A HFEE B ok BV !

1 30.2 369 252 305 0.0 76 2257 182 — — — 1.5 05 SSW 71~11/8%T

2 30.8 364 241 298 0.0 6.7 21.14 4.5 — — — 1.6 0.5 S ET ARl

3 296 357 227 29.0 0.0 9.1 2337 9.4 — — — 1.8 0.6 SSW

4 302 36.0 241 297 0.0 84 2259 4.8 — — — 2.1 0.7 SSW

5 311 362 245 301 00 114 25095 5.5 — — — 2.3 1.0 SSW

6 314 367 239 294 0.0 78 20.06 45 - - - 2.8 0.6 SSW

7 316 364 232 292 0.0 109 2459 5.3 - - - 1.1 04 SE

8 28.6 328 225 269 0.0 71 2133 4.6 — — — 1.2 0.5 E

9 268 325 221 267 0.0 6.3  20.29 3.9 — — — 1.2 0.4 ENE

10 307 343 237 280 0.0 70 2145 4.6 — — — 1.1 0.4 ENE

11 290 342 231 280 0.0 73 2113 3.9 - - - 0.9 0.3 ENE

12 290 341 233 275 1.5 33 1566 3.2 - - - 1.1 0.3 E

13 279 326 241 263 1.0 1.2 10.66 2.2 - - — 1.8 0.5 SSE

14 255 299 232 254 410 2.0 11.96 2.0 — — — 1.1 0.4 ESE

15 273 331 235  27.0 0.5 58  19.67 4.4 — — — 1.1 0.4 S

16 29.0 317 246 266 0.0 52  17.87 2.4 — — — 1.2 0.4 ENE

17 254 269 235 249 185 0.0 4.80 0.7 — — - 2.1 04 SE

18 28.7 322 247 278 0.5 41 1476 2.6 — — — 2.3 0.6 SSW

19 281 321 233 265 0.0 49  19.01 4.2 — — — 1.1 0.3 E

20 255  27.2 233 250 0.5 0.0 6.45 0.7 — — — 0.9 0.2 ENE

21 262 299 231 257 0.0 05 12.23 2.2 - - - 1.0 0.3 E

22 284 343 242 282 0.0 54 17.07 347 — - — 2.1 0.4 S

23 28.7 317 235 264 0.0 49 1862 125 — — — 1.3 0.5 ENE

24 25.0  29.0 207  24.0 0.0 48 1653 3.6 — — — 1.5 06 N

25 221 262 198 215 0.0 14 11.76 2.2 — — — 1.0 04 NE

26 207 248 182  20.8 9.0 0.2 8.26 0.7 — — — 1.1 0.6 NNE

27 231 260 202 229 0.0 0.1 7.48 1.7 - - - 1.1 0.3 NNW

28 225 234 200 219 0.0 0.0 3.26 1.1 — — — 1.1 05 N

29 216 226 194 210 0.5 0.0 3.25 0.7 — — — 1.2 0.4 NNW

30 220 230 199 212 2.5 0.0 3.32 0.0 — — — 0.9 02 N

31 225 253 206 @ 223 1.0 0.0 6.45 0.7 — — — 0.7 0.2 E

o 76.5 1334 47354 1517

Ty o271 311 227 261 43  15.28 4.9 — — — 1.4 0.4
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BUHh T - SRR 201542 9 AR AR

. X W T [kt HIERER] ATE R 70 x5 % JE 3% m/s [P -
ML e Mmoo K B mm h MJ/m* mm B Ok RN B ROk B T "’

1 239 269 209 236 1.0 0.2 7.20 0.2 — — — 0.8 0.2 ESE 7/1~11/8% 7T

2 256 320 239 269 2.0 39 1234 3.3 — — - 2.7 1.0 SSW A7 -4kl

3 266  29.0 222 250 0.0 24 13.05 2.1 — — — 1.0 0.3 E

4 255 312 222 257 0.0 6.6 17.55 3.0 - - — 1.7 0.6 SSW

5 255 295 208 @ 24.1 0.0 45 1555 3.4 — — — 1.1 0.3 ESE

6 251 266 212 234 315 0.3 7.04 0.4 — — — 0.7 0.3 E

7 215 233 207 222 145 0.0 5.02 0.8 — — — 0.9 0.4 ESE

8 204 217 193 204 320 0.0 3.13 9.6 — — — 1.6 0.5 NNW

9 239 256 204 235  59.0 0.0 411 249 - - — 1.8 0.8 E

10 226 243 211 228 1125 0.0 4.09 501 — — — 1.3 04 SW

11 23.0 289 204 236 0.0 75  19.48 3.6 — — — 1.1 0.4 E

12 256 293 191 237 0.0 6.0 17.16 25 — — — 1.1 0.4 ESE

13 267 272 190 231 0.0 2.6 7.80 1.1 — — — 1.4 0.4 S

14 242 274 177 222 0.0 6.7 1856 3.0 - - - 1.0 04 NE

15 233 268 152 205 0.0 6.4  16.85 2.4 — — - 1.2 0.3 ENE

16 23.0 255 181 207 0.0 1.3 10.70 1.1 — — — 0.9 0.2 ENE

17 176 196 165 182  44.0 0.0 284 156 — — — 1.5 0.5 NNW

18 19.3 228 178 204 35 0.2 5.68 3.1 — — — 1.5 0.3 WNW

19 236 294 197 232 0.0 3.7 14.40 3.7 - - - 11 03 SW

20 231 288 172 217 0.0 6.2 17.21 2.7 — — — 1.0 0.3 NE

21 233 273 160 208 0.0 58  16.11 2.1 — — — 1.1 0.3 SE

22 234 282 159 207 0.0 9.2 20.69 2.9 — — — 1.3 0.3 E

23 222 277 159 204 0.0 72 1834 3.1 - - - 1.1 0.3 S

24 214 233 143 189 0.5 0.3 6.64 0.3 - — - 0.6 0.1 NNE

25 185 198 173 183 125 0.0 3.08 0.2 — — — 1.3 0.5 NNW

26 19.6 244 174 203 1.5 0.2 8.17 0.8 — — — 1.0 0.3 NNW

27 224 254 187 212 0.5 1.3 6.84 1.6 — — — 0.6 0.1 E

28 238 289 181 223 0.0 85 1843 4.7 - - - 1.8 0.4 SSW

29 230 273 150 212 0.0 79 17.87 3.4 - - - 1.6 04 SW

30 196 242 108 173 0.0 81 17.24 2.7 - - - 1.5 0.3 S

e 315.0 107.0 353.17 158.4

Py 229 26.4 18.4 21.9 3.6 1177 5.3 — — - 1.2 0.4

BU T SRIRFEERME 20154%F  10HA AR AW

g X W T AR H AR ACFRAGHE 2856 & A S % JE 3 m/s [P -
QWK B Rt (8 HP¥  mm h  MIm® mm R ok & A HEE O ok BV !

1 184 232 130 186 7.0 3.2 8.55 1.1 — — — 3.4 0.8 SSW 71~11/8%T

2 211 289 174 225  13.0 37 1232 4.0 - — — 4.7 1.1 SSW 7 -2l

3 226 271 158 207 0.0 86 1791 5.2 — — — 1.1 0.3 WSW

4 21.0 259 153 194 0.0 9.0  18.06 4.1 — — — 1.5 0.6 E

5 17.3 207 120  16.6 0.0 1.2 9.04 1.5 — — — 1.0 0.3 NNE

6 195 231 102 163 0.0 77 16.63 2.2 — — — 1.2 0.4 NNE

7 195 226 92 161 0.0 89  18.68 2.9 - - - 2.2 1.0 NNW

8 19.4 238 84  16.8 0.0 94  18.83 3.4 — — — 2.2 09 W

9 200 259 93 177 0.0 89  17.36 2.2 — — — 1.8 06 SW

10 170 210 114 165 0.0 2.3 7.00 0.7 — — — 1.1 0.2 SSW

11 183 203 165 180 9.5 0.0 3.18 0.3 - - — 0.8 02 W

12 184 239 144 182 0.0 77 15.85 1.8 - - - 1.1 0.3 SSW

13 185 247 115 172 0.0 8.8  16.89 2.4 — — — 1.6 04 SW

14 174 236 9.1 15.8 0.0 91 1656 3.8 — — — 1.2 0.3 SSW

15 162 233 108 163 0.0 6.6  13.55 1.6 — — — 1.2 0.3 SSE

16 163 184 155 165 3.0 0.0 3.53 0.2 — — — 1.1 0.4 NNE

17 180 219 156  17.8 4.0 0.6 6.33 1.3 - — - 0.7 0.2 NNW

18 199 241 137 182 0.0 6.0 12.84 2.0 — — — 0.8 0.3 ESE

19 181 246 112 165 0.0 8.8 1547 2.6 — — — 1.2 0.3 SE

20 19.3 237 128 171 0.0 73 1260 1.8 — — — 1.3 0.3 SSW

21 177 199 122 159 0.0 1.8 9.20 1.3 - - - 1.0 0.3 E

22 173 218 103 156 0.0 6.9  12.01 0.0 — — — 1.0 0.3 E

23 179 235 125 189 0.0 0.9 6.78 2.4 — — — 1.2 0.3 E

24 187 237 125 176 0.0 8.0 1355 2.4 — — — 1.6 0.4 SSW

25 159 201 6.0  14.2 0.0 89  16.00 2.7 — — — 1.9 0.8 NW

26 12.9 19.6 32 109 0.0 87  15.89 2.0 - - - 1.5 0.3 SSW

27 145 249 6.8 164 0.0 83 1456 2.0 - — — 2.9 1.0 SSW

28 213 269 154 197 0.0 7.3 1377 2.2 — — — 1.9 0.5 ESE

29 148 184 128 152 0.0 1.1 5.53 0.8 — — — 0.9 0.2 E

30 166 214 122 158 0.0 49 1047 1.7 — — — 1.3 03 SW

31 142 16.2 91 128 0.0 1.4 6.60 1.5 — — — 0.9 0.2 NNE

HE 36.5 176.0 38554  64.1

9 180 228  11.8 170 57  12.44 2.1 — — — 1.5 0.4
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BUHb T - FFEERAE 20154 110 AZRA®

] 4 W C WA DGR APEIAR 7R R RE 3 % Bodws L N
9K R &5 B I8 BFY mm h MIm® mm % kK @ A BEH W ok B !

1 11.5 17.5 4.0 10.4 0.0 8.2 12.98 1.6 — — — 1.2 0.3 SSW 7/1~11/8%T

2 10.9 13.9 10.4 12.1 35.5 0.0 1.23 11.5 — — — 1.8 0.5 NNW @7 -2l

3 14.2 20.8 8.8 14.4 15.5 5.6 12.31 6.8 — — — 1.1 0.3 NNW

4 13.4 20.0 6.1 11.8 0.0 8.4 14.19 1.6 — — — 1.1 0.2 WSW

5 14.1 21.6 6.5 13.1 0.0 7.6 13.18 2.1 — — — 1.3 0.2 SW

6 13.7 21.7 8.0 13.7 0.0 8.4 13.23 3.3 — — — 1.0 0.3 SSW

7 17.4 20.1 11.6 15.5 0.0 3.7 8.91 2.8 — — — 0.9 0.3 ENE

8 14.3 15.5 11.9 14.2 23.0 0.0 1.67 1.9 — — — 0.6 0.1 W

9 16.2 21.0 14.5 17.6 0.5 0.0 3.90 2.5 95 80 92 0.8 0.2 W

10 16.6 19.0 12.9 16.4 8.5 0.0 3.04 16.4 95 77 92 0.8 0.2 NNE

11 13.3 16.7 9.0 12.4 0.0 4.7 9.34 2.2 95 49 77 0.9 0.2 ESE

12 13.1 16.4 9.5 12.3 0.0 6.7 11.02 1.3 83 48 65 1.1 0.4 NE

13 11.6 17.0 8.4 12.4 0.0 2.4 7.53 0.9 90 56 75 1.1 0.4 NNE

14 13.3 16.4 11.2 13.7 18.5 0.0 2.93 1.2 96 78 94 1.2 0.3 NNW

15 14.5 19.1 11.5 15.0 5.0 1.2 4.70 5.6 96 77 94 1.4 0.3 w

16 12.8 20.3 10.0 14.9 0.0 5.1 10.32 3.7 96 56 84 1.2 0.3 ESE

17 15.7 21.2 14.7 16.9 0.0 1.8 6.51 2.0 96 66 89 1.1 0.3 NW

18 18.5 21.0 13.4 16.4 8.5 2.7 6.09 2.3 96 62 89 1.3 04 ENE

19 13.7 17.6 94 13.2 4.5 2.5 6.19 3.4 95 58 80 1.5 0.4 NNE

20 13.8 15.1 9.7 13.0 0.0 0.0 2.32 1.1 95 73 87 0.7 0.1 NNW

21 12.7 20.2 7.7 13.4 0.0 7.6 10.60 1.3 96 53 77 1.0 0.3 SSW

22 13.1 15.1 8.6 12.2 0.0 0.1 3.16 0.9 94 59 72 0.8 0.3 NNE

23 10.9 124 8.2 10.9 1.0 0.0 1.35 0.4 95 79 91 0.8 0.3 NW

24 124 18.5 6.9 12.5 1.0 2.8 6.30 1.5 96 69 89 1.1 0.3 WSW

25 9.6 10.0 5.0 8.1 1.5 0.0 2.29 0.5 92 59 74 2.4 0.7 N

26 6.5 10.5 5.0 7.9 15.5 0.1 3.11 1.5 95 81 90 1.6 0.8 NW

27 9.9 14.5 3.6 9.2 0.0 8.5 12.25 3.6 95 23 59 1.8 0.7 SW

28 9.7 16.2 0.4 7.8 0.0 8.5 11.82 25 92 31 66 1.4 0.3 SW

29 7.3 15.5 1.2 8.1 0.0 7.1 10.77 1.5 95 38 73 1.2 0.3 S

30 9.2 15.6 5.1 9.6 0.0 3.7 7.62 1.3 95 57 74 0.9 0.3 WSW

&3 138.5 107.4 220.86  89.2

Sy 12.8 17.3 8.4 12.6 3.6 7.36 3.00 93 51 78 1.2 0.3

BT SRR 20154 12H %R H

] 4 moc WAkt FIAI ATRAME 255 % 1 % Bodms N
QKR B &5 Rt 8 HTY  mm h  MJm® mm i Ak f /A HV#E & ok HTH !

1 77 16.2 1.6 7.9 0.0 8.3 1117 - 95 38 75 1.1 03 SW  z%Eh12H

2 8.5 114 3.0 7.8 0.0 0.0 2.47 — 95 64 83 1.0 0.3 WNW @Ik

3 9.1 13.7 7.7 9.8 0.0 1.4 2.81 — 96 84 94 0.9 0.4 WSW

4 9.8 14.7 2.2 8.0 0.0 7.8 11.00 — 95 21 57 2.1 0.7 SSW

5 11.0 16.7 1.6 8.1 0.0 7.9 11.18 — 86 25 61 1.8 0.6 SSW

6 10.5 13.4 3.2 8.5 0.0 4.4 8.41 — 84 33 57 2.1 0.4 N

7 6.9 13.2 2.0 6.5 0.0 7.7 10.58 — 92 37 69 1.1 0.3 S

8 3.9 13.0 0.5 5.3 0.0 5.6 8.43 — 94 37 76 1.0 0.2 S

9 4.6 12.5 —1.2 4.4 0.0 7.3 10.41 — 94 43 79 1.0 0.2 SW

10 5.7 12.4 0.0 6.6 0.0 3.0 6.97 — 94 52 77 1.1 0.3 SW

11 13.6 24.3 8.0 14.8 23.5 4.3 6.60 — 97 49 83 3.5 0.8 SW

12 11.7 14.8 7.0 10.5 0.0 6.8 9.31 — 91 49 71 1.1 0.3 ENE

13 11.3 13.5 5.8 10.1 0.0 0.2 4.47 — 94 60 78 0.9 0.3 NW

14 11.7 15.0 8.9 11.1 0.0 1.6 5.74 — 96 56 75 1.2 0.4 NE

15 10.3 14.2 8.0 10.9 0.0 0.2 412 — 87 59 75 1.2 0.3 NW

16 10.1 18.1 6.2 12.2 0.0 6.4 8.51 — 95 57 78 1.2 0.3 ESE

17 9.1 12.0 2.0 8.6 0.0 0.8 3.51 — 91 45 68 1.2 0.3 SE

18 4.8 10.6 —15 3.8 0.0 7.4 10.50 — 90 31 67 1.2 0.3 S

19 5.1 11.7 —1.8 3.7 0.0 7.1 9.99 — 92 33 68 1.6 0.4 W

20 2.5 11.3 —3.8 3.2 0.0 7.2 10.66 — 90 32 67 1.7 0.2 SSW

21 4.7 11.6 1.7 5.8 0.0 1.1 5.31 — 91 41 70 0.9 0.3 WSW

22 7.8 14.8 —0.5 6.2 0.0 7.1 10.01 — 95 32 66 1.3 0.3 ENE

23 5.0 8.1 0.2 5.6 1.0 0.0 2.24 — 94 53 74 0.8 0.3 NW

24 8.0 13.9 6.2 9.0 3.0 1.6 5.43 — 96 77 90 0.9 0.3 NNE

25 9.6 15.0 0.4 8.8 0.0 5.4 7.98 — 96 31 75 1.9 0.6 NNW

26 5.6 124 —14 4.3 0.0 7.2 10.39 — 93 38 73 1.6 0.4 SSW

27 7.3 11.6 —1.0 5.0 0.0 5.8 9.62 — 87 25 55 2.5 0.6 NNW

28 3.1 10.2 —2.7 2.7 0.0 7.5 10.70 — 83 25 54 1.6 0.3 W

29 3.6 11.2 —35 2.8 0.0 7.6 11.28 — 86 26 58 2.4 0.6 W

30 0.7 11.0 —2.2 3.3 0.0 7.1 10.48 — 80 32 59 1.2 0.3 NNW

31 5.8 11.7 —0.6 5.2 0.0 5.4 8.61 — 94 45 70 1.0 0.3 SW

B 27.5 151.2 248.89 —

Py 7.4 13.4 1.8 7.1 49 8.03 — 92 43 71 1.4 0.4
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