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AT I T D MR X 5 FRIRE p OIREZE L (17s) 1301 TR &, BRI
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Ad = -

log (2224) ~ 9.0 x 10~ (3)

30X60-0 105

Z O HERILAEZRIL, BWL-1244, “Removal of ITodine and Particles from
Containment Atmospheres by Spray—Containment Systems Experiment Interim
Report” O C SE A 6 FBRIZ & 2B L 5 R OKMIMIRE ORI Z(L 2 KT
KUZFESL b DO TH D, B0 5305 30 Sy ORREEIE, £ 5 FOFlEREN
Z L EINB AT VA BB L TOROWEROHOREZEHEL TV &5
Abhd, (F1KEZH)

10 -
E§ t]/2 = 12 min
- ELEMENTAL IODINE - RUN A6
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FIGURE 9. Concentration of Elemental Iodinc in the Main Room,

Run A6
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%1 R K Hilliard et.al, “Removal of iodine and particles by sprays in the
containment systems experiment” , Nucl. Technol. Vol 10 pp499-519, 1971
%2 R.K.Hilliard et.al, “Removal of iodine and particles from containment
atmospheries by sprays” , BNWL-1244
%3 R.K.Hilliard and L. F. Coleman, “Natural transport effects on fission product
behavior in the containment systems experiment” , BNWL-1457
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s SRRE )
X5 A6 EBRIAT LA &) FEBRIEN, BRLEROFEHIZIZ 1 BHOR T LA 5
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FIGURE B-5.

Concentration of Elemental
Iodine in Gas Space, Run A-5
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FIGURE B-6.
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Concentration of Elemental
Icdine in Gas Space, Run A-11
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- BRSO DR T REA~D | RINATE kA LEE~0
7}; 7@ 2 OES ek Re)

S/C~X2 k D/W~ |k S/C~Xh D/W~ |k

FH A | F4.3X10°°% | $94.4X10 % | $9.5X10 ! %19.5X10 !

CsI ¥8 $16.3X107°° | £96.3X10°° | £ 1.1X10°° % 4.0X10 3

CsOH #5 $13.2X10°° | $93.2X10°° | $4.0x10 7 %) 7.5X10°°

Sb %A $16.8X10 % | #16.8X10 ¢ | £9.0x10 ® ¥11.5x10°

Te0, ¥H #16.8X10°° | £96.8X10 % | #9.0X10 % | #91.5X10 °

Sr0 % F92.7X107° | $92.8X107° | £3.6xX10°° ¥ 5.8x1071

Ba0 %8 F92.7X107° | $92.8X107° | £3.6x10°°® #5.8x1071

MoO,JH | $93.4X10°7 | 3.4X10°7 | #4.5X10°° | #7.2x10°°
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F3FR  TM I SRl 25kl S U7 B MR AE D S5 T f: O A7 E &

(BAfSI: %)

i SEE Sk chiEs it EERM
144Ge 154Eu 155Eu QOSr 106Ru 1258b 1370S 129[ 85Kr‘
[RFIFEE
|Ei%1ﬁ5%§%§ 105.4 1227 1095 89.7 93.2 117.2 40.1 42 30 |
RFRRm AR - - - 1 - 0.2 3 1 -
MK, [ABS V58 0.01 - - 2.1 0.5 0.7 47 @nt 54
HYMER - - - 0.1 - 0.7 5 7 -
=X 105 122 110 93 94 119 95 97 85

t REEOIRERAEESSEDT I (BHITHTKILEY

) D=, CCTHORFEFFDARUMN) —EREE

E2 S HHERELGOTLED, LIz 2T, CIITRFENFIDA AU M) —FCsERAFTHDHEEZ D,

(TM T — 2 SHEOMAEMTERRAR (EREH, I LR, PREES

H AR 225k

Vol.32, No.4 (1990))] X v Pk

54 R EEH A SRR R TR S R O R

(Hifss:Ba/kg- 2 E)

[ DI [ R [ER3]x @568 @1t |OEFEEERE | o N @
BHERET  |Toor SRO% S Evg P Ml LN e L N LI
(FGALTEFI500m) *2 (FE$9500m) *2 (PP EE4I500m)+2 (IL#1,000m) #2 | (b #g500m) #2 T h “ !
SEEDE 3721 3/25 3/29 3725 3/28 3725 3728 3725 3/22 322 3722 322
SRR JAEA JAEA e, JAEA e JAEA Pl JAEA JAEA JAEA JAEA JAEA
EEE] 3724 3/28 3/3 3/23] 3/30) 3/28) 3/3 3/28 3/25 3/25 3/24 3/25
1% [-131(838 8) 5.8E+06 576406 38E-06 3.0E+08] 395404 1.2E407 26E+06 46E+05 3.1E+06 7.9E+05 226406 5.4E+06
M (1-1324285 ) *4 *4| 2.3E+05 *4) 1.3E+02| *4) 1.5E+05) *4] #4| *4| *4 *4
Cs-134(#24F) 3.4E+05) 4.8E+05| 5.3E+05| 7.7E+04| 3.2E+02, 3.5E+06/ 9.7E+05] 6.8E+04 9.5E+05| B.TE+03 1.7E+04 1.6E+05
Cs-136(4138) 1.26+04 6.1E+04 33604 106404 28E401 46E+05 6.9E+04 8.6£+03 1AE+08 196403 226408 25404
Cs-137(£30%) 34E+05 4.8E+05] 5.1E+05 7.6E+04 326402 35E+06 9.3E+05 6.7E+04 1.0E+08] 20E+04 1.6E+04 1.6E+05]
Te-120m($5348) 256405 28E+05 B.5E+0 536404 ND| 276406 6.0E+05 288404 BIE+05 9.5E+03 1.9E+04 1.7E+05]
Te-132(4938) B6.1E+05| 3A4E+H5 3.0E+05| B6.5E+04 1.4E+02| 3.1E+08| 2.0E+05] 3.2E+04 1.9E+06| 2 1E+04] 3.9E+04 3.8E+05|
Ba-140(#13H) 1.3E+04) 1.5E+04| ND) 2.5E+03] ND| ND| ND| ND/| 8.0E+04 ND! ND! ND
Nb-95($935 ) 1.7E+03| 24E+03 ND)| ND| ND| 5.3E+03 ND| ND| 8.1E+03| ND ND! 1.8E+02|
Ru-106(433708) 5.3E+04 ND ND 6.4E+03 ND) 27E+05 ND) ND)| 6.8E+04 1.9E+03 ND 3.2E+04
Mo-99(#06655R1) 216404 ND ND ND| ND B.6E+04 ND) ND| ND| ND ND ND
Te-99mi#16B5) 2.3E404] 2.0E+04) ND ND| NDJ 4.5E+04] ND 1.86+03) 23E+04] ND ND 8.3E+03
La-140(#12H) 3.3E404) 3.7E+04| ND 2.3E+03| ND| 8. 7E+04] ND| 2.5E+03 2.1E+05| 4.2E+02 6.2E+02 7.8E+03]
Be-T041538) ND| ND ND ND| ND ND ND ND 32E+04 ND, ND ND
Ag-110m(§52508) 1.1E+03 266403 ND ND| ND ND ND 1.7E+02] 1.8E+04 D, ND ND

HH . WEEE /] (BR) HP (http://www. tepco.

co. jp/cc/press/11040609-j. html)

¥ 53 NURE G-1465 TN LN~ EIE

a2 L —7

He AV B~ L 2

Cs
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0. 0005
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% NURE G-1465 @ Table3. 12 [Gap Release] D & [Early In-Vessel] O
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17-50

50



BIHE 17

fiie 5 HFmA~DILEEEDFEIZONT

MR E~OHBAHEE OWEL, 1 KIRT L OIS L EBETEIC
Lo THRAET S, HETRE T EUT < ORFHEWE R, HmIREEIC XL > Tk
EHUEEE QLEBRE) (IR CTHREICEET 28R THY, BAEME
OHBREREICWEREZ T D2 L THEAESND, @HEREIZREKICL ST
B PEMBE A FARICER Y IAE N, HERHICET - ILETLHBLTHY, KIAH
DB PEYE DI EE /34T & BEABRE R LB ORIEERT U4+ v v 2T U Mk
Bick-oTitHEIN 5,

! |
NEEEER
o pacomm | 1A
SENEEE
|
Yrvyvary Mgk | ]
EEEAR
om 2N |
SRR
FEHF e BE i | ; [
x/Q | ke o3
o { !
ki LYPPPPIMIMIINIITIIITII, v B wiiins VR, wiss W2
ke ¥
e
AR R - WD SRR
EEIE WML O 2% E I

H1X #REILEDOA A=Y

BUISHEE O ERETMIC W Cid iR E OB M BE O ERE L LT,
HLPEVEAE M ONERNIC K DI MEIE A 2 B L /o iR L&A & LT 0. 5em/s
ZHWD,

UITTIE, @MEELZBE LICHRmEEERE L LT 0.5cm/s Z W5 Z
& DOEAMEIZ OV THER L 7=,

17-51

51



BIHE 17

RAIERES

WAL 2 B8 L o IR EILAE EEE (0. 5em/s) DML, HMEILE=R
SIRMEILAE R 2 G5 L7cibE RO BRI 97% 2K, g Ro
RIEMBSEE 9T %L DHERD 5, DO & REREHEE (0. 3cm s, 1
23S OFEN 0.5cm/ s ZEX TWRWT & Z2iERT 5, HatEiE R KO
B ERIIUTO L ICERIND,
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4.7 TiX, R 2HNRE I ER S SAMAEE LTWD2, 2Tk R
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NRPB-322 ANNEX-A  [2.2 Todine] DHi¥y

2.2.2 I Meadow grass and crops

Methyl iodide

There are fewer data for methyl iodide than for elemental iodine, but all the data indicate that
it is poorly absorbed by vegetation, such that surface resistance is by far the dominant resistance
component, The early data have been reviewed elsewhere (Underwood, 1988; Harper er 4i, 1994) and
1o substantial body of new data is available. The measured values range between 107 and 10 ms?
approximately. Again, there are no strong reasons for taking 7, to be a function of windspeed, so itis
recommended that v, is taken to be a constant. Based on the limited data available, the ‘best judgemmt’
value of vy istaken a and the ‘conservative’ value as 107 m s, Where there is uncertainty
as to the chemical species of the iodine, it is clearly safest to assume that it is all in elemental form from

the viewpoint of making a conservative estimate of deposition fhec

2.2.3 Urban

Methyliodide

There appear to be no data for the deposition of methyl iodide ;ro;build‘ing surfaces: the
deposition velocity will be limited by adsorption processes and chemical reactions (if any) at the
swrface, for which speciﬁc data are required. No recommendations are given in this case. For vegetation
within the wban area (lawns and parks etc), it is recomumended that the values for extended grass
surfaces be used.
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Fig. 4 Dry deposition velocity as a function of particle size. Data were obtained from a number of
publications.'* =*# The theoretical curve appropriate for a smooth surfzce is shown for comparison.
Note that the theoretical curve is strongly dependent on the value for 4+ and that Eg. 22 does nol
conlain a parameterization for surface roughness. For a preliminary study of the effect of surface
roughness and other factors, see Ref. 5.

1 Bk 2 7RI R B T D R IEAEHE (Nuclear Safety Vol. 19%?)

%1 J.L. Sprung % : Evaluation of severe accident risk : quantification
of major input parameters, NUREG/CR-4451 Vol.2 Rev.1 Part 7, 1990

%2 W.G.N. Slinn : Environmental Effects, Parameterizations for
Resuspension and for Wet and Dry Deposition of Particles and Gases
for Use in Radiation Dose. Calculations, Nuclear Safety Vol. 19 No. 2,
1978
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%1 J. H. Wilson and P. C. Arwood, Summary of Pretest Aerosol Code
Calculations for LWR Aerosol Containment Experiments (LACE) LA2,
ORNL A. L. Wright, J. H. Wilson and P.C. Arwood, PRETEST AEROSOL CODE
COMPARISONS FOR LWR AEROSOL CONTAINMENT TESTS LA1 AND LA2

%2 D. A. Powers and J. L. Sprung, NUREG/CR-5901, A Simplified Model of
Aerosol Scrubbing by a Water Pool Overlying Core Debris Interacting
With Concrete

$¢3 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS, NEA/CSNI/R (2009)
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B#%1-1 NUREG/CR-59010 f§

so-called "quench" temperature. At temperatures below this quench temperature the kinetics of
gas phase reactions among CO, CO,, H,, and H,0 are too slow to maintain chemical
equilibrium on useful time scales. In the sharp temperature drop created by the water pool, very
hot gases produced by the core debris are suddenly cooled to temperatures such that the gas
composition is effectively "frozen" at the equilibrium composition for the "quench” temperature.
Experimental evidence suggest that the "quench” temperature is 1300 to 1000 K. The value of
the quench temperature was assumed to be uniformly distributed over this temperature range for
the calculations done here.

(6) Solute Mass. The mass of solutes in water pools overlying core debris attacking concrete
has not been examined carefuily in the experiments done to date. It is assumed here that the
logarithm of the solute mass is uniformly distributed over the range of In(0.05 g/kilogram
H,0) = -3.00 to In(100 g/kilogram H,0) = 4.61. .

(7) Volume Fraction Suspended Solids. The volume fraction of suspended solids in the water
pool will increase with time. Depending on the available facilities for replenishing the water,
this volume fraction could become quite large. ‘Models available for this study are, however,
limited to volume fractions of 0.1. Consequently, the volume fraction of suspended solids is
taken to be uniformly distributed over the range of 0 to 0.1.

(8) Density of Suspended Solids. Among the materials.that are expected to make up the
suspended solids are Ca(OH), (p = 2.2 glem®) or Si0, (p = 2.2 g/em®) from the concrete and
UO,(p = 10 glem®) or Z10, (p = 5.9 g/em?) from the core debris or any of a variety of
aerosol materials. It is assumed here that the material density of the suspended solids is
uniformly distributed over the range of 2 to 6 g/emP. The upper limit is chosen based on the
assumption that suspended UQO, will hydrate, thus reducing its effective density. Otherwise, gas
sparging will not keep such a dense material suspended.

(9) Surface Tension of Water. The surface tension of the water can be increased or decreased
by dissolved materials. The magnitude of the change is taken here to be So(w) where § is the
weight fraction of dissolved solids. The sign -of the change is taken to be minus or plus
depending on whether a random variable € is less than 0.5 or greater than or equal to 0.5.
Thus, the surface tension of the liquid is: :

g, =

o(w) (1-5) for e <05 }
{o(w) (1+Sj for e > 05

where o(w) is the surface tension of pure water.

(10) Mean Aerosol Particle Size. The mass mean particle size for aerosols produced during
melt/concrete interactions is known only for situations in which no water is present. There is
reason to believe smaller particles will be produced if a water pool is present. Examination of
aerosols produced during melt/concrete interactions shows that the primary particles are about
0.1 um in diameter. Even with a water pool present, smaller particles would not be expected.
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Consequently, the natural logarithm of the mean particle size is taken here to be uniformly
distributed over the range from In (0.25 um) = -1.39 to In (2.5 um) = 0.92.

(11) tion. The aerosols produced
during core debns«concrete interactions are assumed to have lognormal size distributions.
Experimentally determined geometric standard deviations for the distributions in cases with no
water present vary between 1.6 and 3.2. An argument can be made that the geometric standard
deviation is positively correlated with the mean size of the aerosol. Proof of this correlation is
difficult to marshall because of the sparse data base. It can also be argued that smaller
geometric standard deviations will be produced in situations with water present. It is unlikely
that data will ever be available to demonstrate this contention. The geometric standard deviation
of the size distribution is assumed to be uniformly distributed over the range of 1.6 to 3.2. Any

correlation of the geometric ctnnd:fd deviation with the mean size of the aerosol is neglected.

SRRalald e Rl 1AV SRR AT VARG s wadie RPA M HBLANINL A L et

(12) Aerosol Material Density. Early in the cuursc of core debris interactions with concrete,
UQ2 with a solid density of around 10 g/cm is the predominant aerosol material. As the
mteractmn progresses, oxides of iron, manganese and chromium with densities of about
5.5 g/em® and condensed products of concrete decomposition such as Na,O, K30, ALO; Si0,,
and CaO with densities of 1.3 to 4 g/cm® become the dominant aerosol species. Condensation
and reaction of water with the species may alter the apparent material densities.

Coagglomeration of aerosolized materials also complicates the prediction of the densities of
materials that make up the aerosol. As a result the material density of the aerosol is considered
uncertain. The material density used in the calculation of aerosol trapping 1s taken to be an
uncertain parameter uniformly distributed over the range of 1.5 to 10.0 g/em?.

Note that the mean aerosol particle size predicted by the VANESA code [6] is correlated with
the particle material density to the -1/3 power. This correlation of aerosol particle size with
particle material density was taken to be too weak and insufficiently supported by experimental
evidence to be considered in the uncertainty analyses done here.

(13) Initial Bubble Size. The initial bubble size is calculated from the Davidson-Schular
equation:

13 VCH
‘Db = E(E) I cm
© 80/2

where € is assumed to be uniformly distributed over the range of 1 to 1.54. The minimum
bubble size is limited by the Fritz formula to be:

= 0.0105 ¥{o, /g(p;~p )1V

where the contact angle is assumed to be uniformly distributed over the range of 20 to 120°,
The maximum bubble size is limited by the Taylor instability model to be:
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NEA/CSNI/R (2009) 5™ $k Fr Jz OV B o> A 22

%31-2 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS,

9.2.1 Aerosols in the RCS

QNJHE!

The experimenters conclude that spherical particles of around 0.1 to 0.3 um formed (though their
composition was not established) then these agglomerated giving rise to a mixture of compact particles
between(0.1 and 3.0 uml|in size at the point of measurement. The composition of the particles was found to
be dominated by Cs, Sn and U: while the Cs and Sn mass contributions remained constant and very similar
in mass, U was relatively minor in the first hour at 1860 K evolving to be the main contributor in the third
(very approximately: 42 % U, 26 % Sn, 33 % Cs). Neither break down of composition by particle size nor
statistical size information was measured.

9.2.1.2 | PBF-SFD

Further interesting measurements for purposes here were six isokinetic, sequential, filtered samples located
about 13 m from the bundle outlet. These were used to follow the evelution of the aerosol composition and
to examine particle size (SEM). Based on these analyses the authors state that particle geometrical-mean
diameter varied overthe range (elimination of the first filter due to it being early with respect
to the main transient gives the range 0.32-0.56 pm) while standard deviation fluctuated between 1.6 and
2.06. In the images of filter deposits needle-like forms are seen. Turning to composition, if the first filter
sample is eiiminated and “below detection Iimit” is taken as zero, for the structural components and
volatile fission products we have in terms of percentages the values given in Table 9.2-1.

9.2.2 Aerosols in the containment

9.2.2.1 | PHEBUS FP

The aerosol size distributions were fairly lognormal with an average size (AMMD) in FPTO of 2.4 um at
the end of the 5-hour bundle-degradation phase growing to 3.5 um before stabilizing at 3.35 um; aerosol
size in FPT1 was slightly larger at between 3.5 and 4.0 um. Geometric-mean diameter (dso) of particles in
FPT1 was seen to be between a SEM image of a deposit is shown in Fig. 9.2-2. In both
tests the geometric standard deviation of the lognormal distribution was fairly constant at a value of around
2.0. There was clear evidence that aerosol composition varied very little as a function of particle size
except for the late settling phase of the FPT1 test: during this period, the smallest particles were found to
be cesium-rich. In terms of chemical speciation, X-ray techniques were used on some deposits and there
also exist many data on the solubilities of the different elements in numerous deposits giving a clue as to
the potential forms of some of the elements. However, post-test oxidation of samples cannot be excluded
since storage times were long (months) and the value of speculating on potential speciation on the basis of
the available information is debatable. Nevertheless, there is clear evidence that some elements reached
higher states of oxidation in the containment when compared to their chemical form in the circuit.
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b |

NE 17.97 |21.91 |21.50 |17.51 |16.08 |19.04 |16.64 |13.2b [12.20 |11.40 [16.75 |17.88 |25.36 | 8.14 O

ENE 7.76 | 8.22 | 9.86 | 7.84 | 6.78 | 7.22 | 5.33 | 4.72 | 3.74 | 3.50 | 6,458 | 8.95 |11.52 | 1.44 O
L 3.34 | 3.80 | 4.30 ] 4.02 | 435 | 418 | 3.00 | 2.48 | Z2.26 | 1.80 | 3.35 | 4.32 | 5.55 | L. 16 @]
ESE 2.40 | 279 | 2.47 | 2.75 | 2.29 | 2.79 | 2.30 | 2.05 | 1.83 | 1.70 | 2.34 | 2.77 3.26 | 1.42 O
SE 2. 74 | 2.86 | 2.96 | 2.80 | Z.21 | 2.96 | 2.89 | Z2.53 | 2.99 | 3.20 | 2.81 | 2.75 | 3.47 | Z.16 O
SSE 3.78 | 3.48 | 3.96 | 3.77 | 3.74 | 3.90 | 4.83 | 5.80 | 4.88 | 6.10 | 4.42 | 4.16 | 6.63 | Z.22 6
5 L77T | 3.66 | 4.43 | 6.82 | 5.76 | 4.74 | 4.64 | 5.94 | 5.42 | 5.70 [ 5.19 | 4.88 | 7.35 | 3.03 O
S50 2.86 | 2,66 | 3.20 | J.86 | 3.40 ) 3.06 | 3.59 | 4.40 | 416 | 4.30 | 3.050 | Z2.43 | 5.UT | Z.0Z O
Sh 3.26 | 3.62 | 3.42 | 3.63 | 3.07 | 2.30 [ 2.96 | 3.33 | 4.04 [ 4.10 | 3.37 ] 2.64 | 4.63 | 2.11 O
WsW 3.32 | 3.33 | 5.11 | 3.09 | 3.28 | 2.75 | 3.08 | 3.37 | 3.10 | 3.80 | 3.22 | 3.08 | 3.87 | 2.58 O
W 1.53 | 4.08 | 4.57 | 4.17 | 4.04 | 3.59 | 4.13 | 5.19 | 4.29 | 4.40 | 4.30 | 4.58 | 5.30 | 3.30 O
W 8,29 | 7.62 | 8.02 ] 9.03 | 7.66 | 7.81 | 8.17 | 8.29 | 8.59 | 8.70 | 8,21 | 9.14 | 9.34 | 7.08 O
NW 15.13 [13.32 |12.41 |15.17 |15.33 [12.82 [10.66 |11.34 [13.08 [14.10 |13.34 |15.31 |17.17 | 9.50 O
NNW 6,67 | 5,88 | 4.76 | 5.67 | 6.32 | 5,42 | 4.60 | 5.65 | 6.05 | 6.30 | 5,73 | 6.03 | 7.32 | 4.15 O
CALM 0.65 | 0.58 | 0.59 | 0.61 | 0.68 | 0.65 | 0.90 | 1.21 | 1.14 | 1.10 | 0.81 | 0.69 | 1.41 | 0.21 ®]

EL) 199659 A F GBS G EGERF, 199610051 Ky 75— Y —F OB CHh 5.
F2) 20068EE IS 148n0 T — Z 2/ 4 AOEER b0l L, 20014EE4BM LT,

g% RERRUER (R (H7sm)

BlERT By At (B 80m, HB B Slm) (%)

et | TR (5 %) | FIL
e " O

2001 | 2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | T-E9{E

2005 | BpR [ TR | x3Es
0.65 | 0,58 | 0.59 | 0.61 | 0.68 | 0.65 | 0.90 | 1.21 1.14 [ 1.10 | 0.81 | 0.69 | 1.41 | 0.21 O

4,92 | 4.95 | .23 | 5.62 | 4.89 | 5.08 | 6.94 | 7.6 | 7.82 | V.80 | 6.08 | .79 | 9.13 | 3.03 O

10.06 | 10.15 [10.09 |11.31 9.38 |10.83 |12.09 |12.36 [12.35 |12.90 |11.15 [10.58 |14.05 | 8. 25 O

13.91 [ 14.28 [14.4]1 |14.52 [13.55 |14.11 [14.46 |16.20 | 14.86 |14. 10 | 14.42 | 15.24 |16.19 | 12. 65 O

15.55 | 14.93 |14.78 | 16.34 | 14.98 |15.93 | 15.47 |15.00 [15.26 |14.60 [15.29 [16.48 |16.57 |14.01 O

4.5~5.4|13.97 [12.98 [12.75 |13.85 |14.76 |13. 13.756 |12.61 |12.80 |13.44 |13.66 )15.04 |11.84 Q

Ko
—
oo
i
[ g

5
11.36 | 10.40 |11.85 [10.73 |11.54 |10.6
7

5.5~6.4 7 110.40 | 10.51 | 9.52 [10.40 (10.74 |11.14 [12.35 | 9.13 O
6.56~7.4| 816 | 8.38 | 8.75 | 7.90 | B.66 | 7.72 | 7.14 | 7.22 | 7.49 | 8.10 | 7.95 | 8.04 | 9.29 | 6.62 O
7.5~8.4| 6.41 | 6.50 | 6.98 | 5.44 | 6.25 | 5.74 | 5,23 | 5.40 | 6.17 | 6.10 | 6,02 | 5.64 | 7.35 | 4. 70 (@]
8.0~9.4| 497 | 5.31 | 465 | 410 | 485 | 430 | 412 | 3.20 | 4.43 | 440 | 443 | 402 | 5.81 | 3.06 o
9.5 F |10.04 [11.52 | 9.92 | 9.58 |10.65 |11.45 | 9.84 [ 7.54 | 8.37 | 7.80 | 9.67 | 8.74 |12.98 | 6.36 ®]

1) 19964E9 B £ TIh@E Tl Em B, 1996F108 5L Ko 7 - OB TtH A,
1£2) 20064EMEILER 148nD T — #1Z / A XOEEM o o720 L, 20014E8 4801 L7,

17-89

89



(% 7%18m)

BT - BN AE (E&

BIHE 17

18m, Hi b 10m) (%)

i 2001 2002 | 2003 2004 | 2007 | 2008 | 2009 | 2010 [ 2011 2012 | FEEIfE fﬁfiﬁ: il Cﬁ

) 2005 | k| FER | xmH
N 3.29 | 3.24 | 2.8 | 2.50 2.57 | 2.17 2,52 | 2.8l 2.62 | 2.40 | 2.70 | 2.15 3. 54 1. 85 O
NNE 12:39 [12:29 | 1211 10030 1.29 BT | 121 9.18 | 11.62 8.50 | 10. 45 9.93 | 14. 64 6. 26 O
NE 12: 70 [15:32 | 17.57 |18.:28 | 1507 | 1751 | 1615 |12:28 |42.:18: |11:60 |14.35 |15.15 |19.68 9. 02 O
ENE 3.2T | 3.57 | 3.90 | 3.74 | 5.42 | 6.41 5.52 | 5.07 4.14 | 6.40 4.74 | 4.49 | 7.562 1.97 O
E 2.51 2.86 | 2.84 2. 62 3.06 | 2.44 2.85 | 2.19 1. 78 1.80 | 2.49 2.60 | 3.55 1. 43 O
ESE 3.04 | 3.68 | 3.30 | 3.81 3.44 | 3.44 3.98 | 3.36 3.25 | 7230 3.36 | 3.49 | 4.46 2. 26 @]
SE 5. 14 5. 79 | 5.80 | 5.63 | 4.29 1,37 | 4.59 | 5.21 4,53 | 4.60 .00 5. 73 | 6.40 3..59 O
S5E 4.00 [ 3.66 | 3.99 5.62 | 5,03 | 4.47 | 4.63 | 6.32 5,73 | 6.00 | 4.95 | 4.59 | 7.16 2.73 O
3 2.41 VA 2. 63 3. 85 3. b8 S H Y 328 4. 55 3. b4 4. 20 &4l 2::31 b. 25 1. 567 O
SSW i 3:2B 3.07 3:20 3. 19 FAR A 3..28 3. 64 3.:38 3. 40 3. 23 2. 36 4, 06 2.40 *
SW 1.37 | 0079 1.35 1. 08 1.53 1. 09 1. 06 1. 00 1.12 1. 30 1707 122 1. 68 0. 66 C
Wsw 2.94 | 2.70 | 2.48 | 2.15 1. 44 1.25 | 2,47 | 2.66 | 2.34 1.90 | 2.23 | 2.40 | 3.54 0,92 O
W 12.93 |11.05 | 10,01 [11.71 4,73 | 4.55 | 6.91 6. 99 7.88 | 6.30 | 831 |10.13 |15.30 1.31 O
WNW 19.82 [18.95 |18.46 |19.53 [24.91 [22.81 |21.72 |22.62 |22.60 [22.90 [21.43 |21.68 |26.45 |16.42 O
NW 6. 86 6. 86 6. 03 6. 52 9. 65 8. 87 6. 09 7.67 8.35 |10.90 7.78 7.42 [11.65 F4] O
NNW 2.97 2 238 2.61 3.51 3. 10 2.43 2 B 3. 04 3.. 60 2.93 2. 65 4 1. 99 O
CALM 0.82 1. 03 1. 29 1. 85 1.11 1. 82 1. 35 1.8 1.9 2.00 1. 48 1.69 | 2.46 0. 419 O

D) 20065 E I3 48D F — 2/ f ADBEBRAH oo,

20014 &80 L,

FexR  FEARER (BEH) (HE=18m)

BUERT - BN AR (FER 18m, #HI B 10m) (%)

gate| | ] g | EERR (5 %) | TIT |

o 2001 | 2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |FgfiEf "0 T (){ﬁiﬁ

: = | x Ty
0.0~0.4( 0.82 | 1.03 | 1.29 | 1.85 | 1.11 | 1.82 | 1.35 | 1.60 | 1.90 | 2.00 | 1.48 | 1.69 | 2.46 | 0.49 | O
5~1.4(12.24 |12.79 [13.24 |14.96 [14.40 [15.93 |13.88 [15.83 |15.92 [16.70 |14.59 [15.14 |18.20 [10.98 | O
1.5~2.430.43 [30.39 |28.56 [31.22 |32.03 |33.39 |32.69 |32.91 |33.15 |31.40 [31.62 |32.77 [35.24 |28.00 | O
2.5~3.4 (22,23 |21.48 |21.80 |22.97 [21.70 |21.95 [23.48 |23.08 [23.60 [21.90 |22.42 [20.88 |24.29 [20.55 | O
3.5~4.4(10.85 | 10.91 [11.31 | 9.77 [10.95 |10.88 [10.69 |11.19 [10.19 [10.70 |10.74 [10.16 |11.83 | 9.66 | O
4.5~5.4| 7.69 | 8.16 | 9.27 | 6.25 | 6.89 | 6.66 | 7.22 | 6.75 | 6.01 | 7.10 | 7.20 | 7.09 | 9.49 | 491 | O
5.5~6.4| 5.21 | 6.40 | 6.23 | 4.34 | 4.69 | 4.15 | 3.91 | 3.58 | 4.17 | 4.50 | 472 | 479 | 6.97 | 2.46 | O
6.5~7.4| 4.20 | 407 | 3.92 ] 3.30 | 3.31 | 2.25 | 2.60 | 2.02 | 2.44 | 2.60 | 3.07 | 3.01 | 496 | 1.18 | O
7.5~8.4| 2.84 | 2,51 | 2.18 | 2.34 | 2.24 | 1.20 | 1.70 | 1.39 | 1.25| 1.60 | 1.93 | 2.29 | a.28| 0.57 | O
8.5~09.4| L77 | 112 | 1.07 | 1.33 | 1.24 | 0.86 | 1.20 | 0.72 | 0.60 | 0.70 | L.06 | 1.09 | 1.90 | 0.22 | O
9.5 [ L70 ] L13 | 113 ] 167 1.45) 0.90 | 1.30 | 0.94 | 0.75 | 0.80 | 1.18 | L.10 | 1.99 | 0.36 | O

ED Z006EEIFIEFE148SnO T —F 2/ A AOEBERH ol Ol L, 20014EE 28 L7,

17-90



EE

FEAMRESR (RI)

G

148m)

BIHE 17

KRR : BN A (& 1480, i EE5140m) (%)

g 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | il gﬁfE* ol C;%R
il 2005 | kR | FRR | <
N 3.40 | 5.01 | 4.27 | 4.11 | 4.62 | 443 | 4.50 | 4.48 | 438 | 5.20 | 4.44 | 3.52 | 5.60 | 3.28| O
NNE 6.22 |11.41 |13.51 |18.30 [14.74 [15.31 |14.10 [11.42 |14.59 |20.56 |14.02 | 6.67 |23.32 | 4.72 O
NE 18.45 [18.06 |20.80 |16.75 [14.99 [14.71 |15.66 |15.68 [13.11 [13.60 |15.98 |18.41 [21.91 |10.05 O
ENE 8.97 | 7.09 | 6.97 | 5.51 | 5.25 | 5.40 | 4.16 | 5.74 | 5.59 | 4.95 | 5.96 | 9.80 | 9.21 | 2.72 X
E 4.42 | 459 | 4.14 | 3.49 | 3.17 | 3.13 | 1.65 | 3.02 | 3.06 | 3.04 | 3.37 | 5.556 | 5.40 | 1.34 X
ESE 2.99 | 282 | 2.8 | 2.26 | 2.26 | 2.22 | 2.17 | 2.00 | 2.36 [ 2.20 | 2.36 | 3.66 | 3.10 | 1.62 X
SE 2.66 | 2.15 | 2.85 | 2.59 | 2.74 | 2.82 | 2.98 | 2.99 .79 | 2.26 | 2.69 | 3.09 | 3.36 | 2.01 @]
SSE 3.54 | 3.69 | 3.73 | 418 | 4.89 | 468 | 5.52 | 476 | 5.29 | 5,12 | 4.54 | 3.32 | 6.23 | 2.85 @]
5 6.63 | 6.33 | 5.38 | 5.19 | 6.03 | 5.83 | 6.96 | 6.48 | 5.87 | 5.76 | 6.04 | 4.99 | 7.36 | 4.73 (@]
S5 5.02 | 4.54 | 4.55 | 4.43 | 6.35 | 476 | 5.68 | 6.07 | 4.89 | 5.45 | 5.08 [ 3.13 | 6.37 | 3.78 X
S a.16 | 3.92 | 3.40 | 4.3 | 5.16 | 5.76 | 5.38 | 4.94 | 4.64 | 5.05 | 4.79 | 3.67 | 6.46 | 3.13 O
WsW 4.31 | 4.66 | 3.29 | 411 | 4.67 | 4.07 | 4.63 | 4.81 | 5.16 | 4.10 | 4.38 | 4.25 | 5.62 | 3.14 &)
W 4,65 | 3.89 | 3.81 | 4.47 | 5.55 | 4.26 | 4.40 | 4.64 | 5.07 | 4.24 | 4.50 | 5.13 | 5. 74 | 3.26 @]
WNW 6.71 | 5.87 | 6.13 | 6.26 | 6.05 | 6.37 | 6.29 | 6.75 | 7.56 | 5.62 | 6.36 [ 7.65 | 7.65 | 5.07 O
NW 9.12 | 9.02 | 8.06 | 7.95 | 7.99 | 8.94 110.14 | B.95 | 9.69 | 6.99 | 8.68 [ 9.54 |10.90 | 6.47 o
NNW 6,971 7.03 | 5.86 | 4.90 | 527 | 5.98 | 6.57 [ 6.52 | 5.08 [ 4.81 | 5.90 | 6.53 | 7.92 | 3.88 O
CALM 0.76 | 0.42 | 0.39 | 0.98 | 1.26 | 1.32 | 1.21 | 0.75 | 0.88 | 1.04 [ 0.80 | 1.10 | 1.68 | 0.12 @)
TED 2006 MEI LR 148 7~ XU J of AOEEN b - 72720 L, 2004EM 2B L 7=,

F8R  FAMRER (BH)

148m)

REBEAT : BN AS (FE&148m, H EF140m) (%)

GatE] ey | ‘ ‘ ‘ T e ] T | EAIRR(5%) | TUE |
. 2004 2007 2008 20049 2010 2011 2012 2013 2014 2015 | EEE '2005 R e U.T*fm
5 X FEH]
0.0~0.4| 0.76 | 0.42 | 0.39 | 0.98 | 1.26 | 1.32| .21 [ 0.75 | 0.88 | Loa | 090 10| Les | 0. 12| O
0.5~1.4| 6.43 | 5.00 | 4.91 | 6.14 | 6.91 | 6.97 | 7.32 | 5.92 | 6.20 | 6.78 | 6.26 | 6.99 | 8.18 | 4.33 | ©

1.5~2.4]11.42 | 8.63 | 9.44 110.82 (11.16 |10.43 |10.94 |10.58 | 9.76 |10.98 |10.42 [11.28 |12.50 | B.33 O
2.5~3.4113.72 |11.36 [12.24 |11.6]1 |12.66 |12.49 |12.38 |12.89 |12.13 |13.45 |12. 49 [14.10 |14.24 |10.75 O
3.5~4.4113.58 |12.63 |13.41 [13.26 |12.52 |12.24 |12.12 |14.22 |13.05 |13.51 |13.05 |13.85 |14.64 |11.47 O
4.5~5.4112.07 |13.08 |12.09 |12.67 |13.40 |12.60 [11.01 J12.52 |12.25 |11.78 |12.35 |12.03 |13.95 |10.75 O
5.5~6.4| 9.68 |11.98 |10.33 [10.78 | 10.64 |10.24 |10.01 |10.35 |11.29 | 9.51 |10.48 | 9.92 |12.23 | 8.73 | ©
6.5~7.4] 7.95 | 8.74 | 8.28 | 8.19 | 889 | 8.08 8.62 | B.57 9,22 7. 47 8. 40 7.40 | 9.61 7.19 O
7.5~8.41 5.34 6. 97 7.05 5.91 6. 39 6. 28 7.32 7.01 6. 63 5. 84 6. 44 5. 51 T 88 4. 98 O
8.5~49.4] 5.03 5. 60 4.77 5.03 4. 82 DhY 6. 08 5.01 5. 14 4,97 5. 20 4. 82 6. 17 4 22 )
9.554 & [14.02 [15.61 |17.08 |14.61 |11.35 |13.84 |12.98 [12.18 |13.45 |14.63 |13.97 [13.00 |17.90 [10.05 | O

1) 20064 ML\ LRI 148mD 7 - 212/ o AOEERb -T2 bER L, 2004F 02800 L 7=,

17-91
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ok FEHWTR ()

(£ 89m)

BIHE 17

BB BN AKS (ER 89n, M ER 8lm) (%)

Sl 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |‘Fi9fE ki | AR (5%) CD#%EH

) 2005 [ ppp | FER | x3H]
N 3.25 | 4.84 | 4.64 | 4.84 | 5.88 | 5.68 | 5.50 | 5.04 | 5.05 | 6.22 | 5.09 [ 3.79 | 7.05 | 3.14 | O
NNE 6.03 [10.15 |12.15 [17.45 [14.5]1 |16.54 |14.50 [11.55 [ 14.10 |19.46 [13.64 | 6.60 |22.84 | 4.45 | C
NE 17.51 | 16.08 [19.04 [16.64 |13.25 [12.20 [11.40 [14.95 | 13.31 [12.28 [14.67 |17.88 [20.77 | 8.56 | C
ENE 7.84 | 6,78 | 7.22 | 5.33 | 4.72 | 3.74 | 3.30 | 5.73 | 4.21 | 4.52 | 5.34| 895|897 | 1.71| O
E 4,02 | 4.35 | 4.18 | 3.00 | 2.48 | 2.26 | 1.80 | 2.80 | 2.33 | 2.47 | 2.98 [ 432 | 5.11 | 0.85 | O
ESE 2.75 | 2.20 | 2279 | 2.30 | 2.06 | 1.83 | 1.70 | 2.17 | 2.07 | 1.o1 | 2.19 | 277 | 3.04 | 1.33| O
SE 2.80 | 2.21 | 2.96 | 2.89 | 2.53 | 2.99 | 3.20 | 2.56 | 3.40 | 2.60 | 2.81 | 2.75 | 3.64 | 1.98 | O
SSE 3.77 | 3.74 | 3.90 | 4.83 | 5.80 | 4.88 | 6.10 | 4.79 | 5.78 | 5.58 | 4.92 | 4.16 | 7.03 | 2.81 | O
s 6.82 | 5.76 | 4.74 | 464 | 5.94 | 5.42 | 5.70 | 5.01 | 4.67 | 4.87 | 5.36 | 4.88 | 7.03 | 3.68 | C
S 3.86 | 3.40 | 3.06 | 3.59 | 4.46 | 4.16 | 4.30 | 4.07 | 3.53 | 4.25 | 3.87 | 2.43 | 4.95 | 2.79 b
SW 3.63 | 3.07 | 2.30 | 2.96 | 3.33 [ 404 | 4.10 | 3.45 | 3.38 | 3.56 | 3.38 | 2.64 [ 4.63 | 2.13 | O
WSW 3.09 | 3,28 | 2.75| 3,08 3.37| 3.10 | 3.80 | 3.50 | 4.06 | 3.23 | 3.33 | 3.08 | 423 | 2.42| O
W 4,17 | 4.04 | 3.59 | 4.13 | 5.19 | 4.29 | 4.40 | 4.66 | 4.76 | 4.26 | 4.35 | 4.58 [ 5.39 | 3.31 | O
WNW 9.03| 7.66 | 7.81 | 817 | 8.29 | 859 | 8.70 | 9.54 [10.05 | 7.43 | 8.53 | 9.14 |10.51 | 6.54 | O
NW 15.17 | 15.33 [12.82 [10.66 |11.34 |13.08 |14.10 [13.28 |12.90 [10.98 [12.97 |15.31 [16.82 | 9.11 | O
NNW 5.67 | 6.32 | 5.42 | 4.60 | 5.65 | 6.05 | 6.30 | 5.80 | 5.54 | 5.08 | 5.64 | 6.03 | 6.90 | 4.38| O
CALM 0.61 | 0.68 | 0.65 | 0.90 | 1.21 | 1.14 | 1.10 | 1.01 | 0.86 | 1.29 | 0.95 | 0.69 | 1.53 | 0.37 | O

1) 20064 I ® 148D F — F 12/ A ADEBRH ol hlEih L, 2004452800 L,

Flok SEAMRER (RE)

G

89m)

DR - BN AR (Es 89m, HEER 81m) (%)

2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | EEHgiE *%SE;F ;Eﬁguiﬁl(BT” C)géiﬂ

ERR | TER | x3EH
4| 0.61 | 0.68 ) 0.65 | 0,90 | 1.21 | 1.14 | 1.10 | 1.01 | 0.86 | 1.29 | 0.95 | 0.69 | 1.53 | 0.37 | O
4| 5.62 | 4.89 | 5.08( 6.94 | 7.56 | 7.82 | 7.80 | 7.41 | 6.47 | 7.60 | 6.72 | 5.79 | 9.42 | 4.01 O
4 (11,31 | 9.38 |10.83 [12.09 [12.36 |12.35 |12.90 [12.41 [11.84 |13.06 |11.85 [10.58 |14.46 | 9.24 | O
2.5~3.4 [14.52 [13.35 |14.11 [14.46 [16.20 |14.86 |14.10 [15.47 [15.34 |15.31 |14.77 [15.24 |16.74 |12.80 | O
3.5~4,4|16.34 |14.98 |15.93 |15.47 |15.05 [15.26 [14.60 |15.94 |15.26 [14.65 |15.35 | 16.48 [16.71 [13.98 | O
4.5~6.4(13.85 [14.76 [13.52 [13.42 [13.75 |12.61 |12.80 [12.85 |13.64 |12.56 [13.38 [13.66 |15.00 |11.75 | O
5.5~6.410.73 |11.54 |10.67 |10.40 |10.51 | 9.52 |10.40 |10.94 |10.49 | 9.78 |10.50 |11.14 [11.84 | 9.16 | O
6.5~7.4| 7.90 | 8.66 | 7.72 | 7.14 | 7.22 | 7.49 | 8.10 | 7.38 | 8.49 | 7.34 | 7.74 | 8.04 | 9.01 | 6.48 | O
7.5~8.4| 5.44 | 6.25 | 5.74 | 5.23 | 5.40 | 6.17 | 6.10 | 4.94 | 5.67 | 5.51 | 5.64 | 5.64 | 6.66 | .63 | O
8.5~0.4| 410 | 4.85 | 430 | 412 | 3.20 | 4.43 | 4.40 | 420 | 3,80 | 442 419 | 402 | 5.22| 3.16| O
9.580F | 9.58 [10.65 |11.45 | 9.84 | 7.54 | 8.37 | 7.80 | 7.44 | 8.05 | 8.47 | 8.92 | 8.74 [12.21 | 5,63 | O

FEL) 2006 ITER 148D F — F 10/ A XOBEN o b L, 20048 28N 7.

17-92
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FLUEK FARER (M)

ot =1

18m)

BIHE 17

WA - BN ARE (R 18m, HI B 10m) (%)

GiatiE _ ] st | TeHRR (5%) | FIE |
- 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |H9fE(", 0 w1 T® Uk
N 2.50 | 2.57 | 2,17 | 2.52 | 2.81 | 2.62 | 2.39 | 2.26 | 2.16 | 2.70 | 2.47 | 2.15 | 2.99 | 1.95 | O
NNE  |10.30 | 7.29 | 9.57 [11.21 | 9.18 |11.62 | 8.49 | 8.24 | 884 |11.06 | 9.58 | 9.03 [12.98 [ 6.18 | O
NE 13.28 |16.17 [17.51 |16.15 |12.25 |12.18 |11.58 [12.60 [12.33 |13.45 |13.65 [15.15 [18.32 | 8.98 | O
ENE 3.74 | 5.42 | 6.41 | 5,52 | 5.07 | 414 | 6.39 | 7.34 | 6.61 | 7.12 | 5.78 | 4.49 | 865 | 2290 | O
E 2.62 | 3.05 | 2.44 | 2.85 | 2.19 | 1.78 | 1.78 | 2.84 | 2.14 | 3.40 | 2.51 | 2.60 | 3.79 | 1.23 | O
ESE 2.81 | 3.44 | 3.44 | 3.98 | 3.36 | 3.25 | 2.38 | 3.01 | 3.47 | 2.82 | 3.30 | 2.49 | 440 | 2.19| ©
SE 5.63 | 4.20 | 4.37 | 4.59 | 5.21 | 4.53 | 4.58 | 4.04 | 4.56 | 4.03 | 458 | 5.73 | 5.76 | 3.40 | O
SSE 5.62 | 5.03 | 4.47 | 4.63 | 6.32 | 5.73 | 6.01 | 4.96 | 4.74 | 5.63 | 5.31 | 459 | 6.81 [ 3.82 | O
S 3.8 | 3.68 | 3.79 | 3.25 | 4.55 | 3.54 | 420 | 3.69 | 3.42 | 3.50 | 3.75 | 2.31 | 4.66 | 2.84 | x
SSW 3.20 | 3.19 | 2.35 | 3.28 | 3.64 | 3.38 | 3.39 | 3.47 | 3.14 | 3.32 | 3.23 | 2.36 | 4.05 | 2.42 X
SW 1,08 | 1.53 | 1,09 | 1.06 | 1.00 | 1.12 | 1.27 | 1.47 | 1.34| 1.78 | 1.27| 1.22 | 1.88 | 0.67 | O
WSW 215 | 1.44 | 1.25 | 2.47 | 2.66 | 2.34 | 1.91 | 1.97 | 2.52 | 1.o7 | 2.07 | 2.40 | 3.16 | 0.97 | O
W 11.71 | 4.73 | 4.55 | 6.91 | 6.99 | 7.88 | 6.34 | 5.87 | 6.41 | 5.74 | 6.71 [10.13 |11.52 | 1.91 | O
WNW  [19.53 [24.91 |22.81 |21.72 |22.62 |22.60 [22.88 [22.63 |24.11 [20.77 [22.46 [21.68 [26.09 |18.83 | O
NW 6.52 | 9.65 | 8.87 | 6.09 | 7.67 | 8.35 [10.93 | 9.78 | 9.37 | 7.93 | 8.51 | 7.42 |12.10 | .93 | O
NINW 2,61 | 3.51 | 3.10 | 2.43 | 2.87 | 3.04 | 3.49 | 4.17 | 3.20 | 3.09 | 3.15 | 2.65 | 4.32 | 1.98 | O
CALM 1.85 | 1.11 ] 1.82 | 1.35 | 1.60 | 1.90 [ 2.00 | 1.68 | 1.64 | 1.70 | 1.66 | 1.69 | 2.30 | 1.03 | O
1) 20064 B 180D T — F 10 ) 4 ADBBERH - HiEi L, 20048E 458N 1Lk,
w12k FEARER (Buf)  (BE=18m)
BURERAT « SUhp AR (BEG 18m, Mol 10m) (%
— . —_—
e 2004 | 2007 | 2008 | 2000 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | | HEF i ol JJ%:?F\
CEIET) 2005 | b | FER | <A
0.0~0.4| 1.85 | 111 ] .82 ] .35 | L.60 | 1.90 | 2.00 | 1.68 | 1.64 | L.70 | L.66 | 1.69 | 2.30 | .oz | O
0.5~1.4(14.96 |14.40 |15.93 |13.88 |15.83 |15.92 [16.73 [15.60 |15.63 [16.08 |15.50 [15.14 |17.51 [13.48 | O
1.5~2.431.22 |32.03 [233.39 [32.69 |32.91 |33.15 |31.38 [22.64 |33.04 |31.24 |32.37 |32.77 [34.35 [30.39 | O
2.5~3,4(22.97 [21.70 |21.95 |23.48 |23.08 [23.60 [21.94 [22.79 |24.23 |23.94 [22.97 |20.88 [25.05 |20.88 b
3.5~4.4| 9.77 [10.95 [10.88 |10.69 |11.19 |[10.19 |10.67 |11.34 |11.65 |11.54 [10.89 |10.16 [12.28 | 9.48 | O
4.5~6.4| 6.25 | 6.89 | 6.66 | 7.22 | 6.75 | 6.01 | 7.06 | 7.04 | 6.89 | 7.48 | 6.83 | 7.09 | 7.87 | 5.79 | O
5.5~6.4] 4.3 | 4.69 | 4.15 | 3.91 | 3.58 | 4.17 | 4.48 | 3.78 | 3.36 | 4.17 | 406 | 4.79 | 5.04 [ 3.09 | ©
6.56~7.4( 3.30 | 3.31 ] 2.25 | 2260 | 2.02 | 2.44 | 2.63 | 219 | 1.59 | 1.93 | 243 | 3.01 [ 3.75 | .10 | ©
7.5~8.4| 2.34 | 2.24 | 1.20 | 1.70 | 1.39 | 1.25 | 1.55 | 1.37 | 0.94 | 1.05 | 1.50 | 2.29 | 2.62 [ 0.39 | O
8.5~0.4( 1.33 | 1.24 | 0.86 | L.20 | 0.72 | 0.60 | .72 | 0.71 ] 0.47 | 0.49 | 0.83 | .09 | 1.58 | 0.09 | O
9.500F | .67 | 1,45 0.90 | 1.30 | 0.94 | 0.75 | 0.84 | 0.86 | 0.56 | 0.37 | 0.96 | 1.10 | 1.1 ] .01 | ©

1) 20068 BB 148D T — 10 S A AOBEBI o b L, 20045 A8 L,
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BIHE 17

J13%  EHMER (dE)  (kF#LA8R)
BUABERT : AT R&E (%
i 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |Ei54d 4%1E5i i cfggi;
J 1) 2005 | BRR | FER | x3Es
N 15.34 | 17.09 ] 18.48| 14.84 | 16.36| 17.68 | 14.82 | 13.31 | 12.53 | 11.75 | 15.21 | 13.38 | 20. 47 9,95 O
NNE 6.78 | 6.87 | 819 | 7.57 | 7.63 | 7.52 | 7.05 | 7.07 | 6.68 | 7.83 | 7.32 | 6.68 | 8.51 | 6.13 O
NE 6.22 | 6.14 | 8.14 | 9.37 | 6.51 | 7.25 | 6.82 | 6.01 | 6.65 | 8.23 | 7.13 7.36 | 9.76 | 4.51 O
ENE 8. 70 8. 79 9.94 | 10. 20 7. 40 7,38 Tl 9. 20 831 8. 81 8. 64 9.50 |10.97 6. 30 O
[ 9.92 9.38 | 10. 94 9. 26 8. bh 7:28 6. 49 9. Y8 8.95 8. 87 8.96 110.92 |12.05 5. 87 @]
ESE 4,37 | 3.22 | 5.08 | 3.38 | 4.19 | 3.72 | 4.02 | 3.43 ] 3.79 | 3.81 | 3.90 1. 41 b.21 | 2.60 @
SE 3. 11 3.02 1 3.38 | 3.05 | 2,99 ] 3.05 ] 3.74 | 2.82 | 2.95 | 3.07 | 3.12 | 2.91 | 3.74 | 2.50 O
SSE 1.30 1.50 | 1.12 1:15 | 1.29 | 147 1.36 | 1.10 1.28 | 1.17 | 1.27 1.43 | 1.61 | 0.94 O
<) 2.99 2. 43 1. b6 ). 49 o B 2.74 2. 98 2. 96 Zol 2.47 Z.:bi 1. 96 3. 62 1. 50 O
SEW 5,32 5. 83 4. 64 b8 6. 78 6.2 6. 22 5. 78 BT 6. 40 5. 84 4. 24 7.34 4,33 X
SW 5.47 .84 | 3.40 | 3.77 | 4.86 | 5.08 [ 4.00 1. 01 3:92 | 3.97 4.33 | 4.20 | 5:93 | 2.73 O
WSW 2.97 ] 3.28 | 2.61 | 2.74 | 3.62 | 2.91 3.41 | 3.21 3.66 | 3.06 | 3.20 | 3.26 | 4.09 | 2.31 O
W .18 2. 86 2.83 2. 84 3. 49 3. 07 B0 & 2T 4, 34 2.82 3. 24 3. 81 40 2.08 &,
WNW 2.8 287 el Sl 4 1. 84 2. 24 2.89 2: b6 2.54 169 2:29 b 75 B 3. 35 1. 22 @
NW 6,63 | 5.69 | 3.15 | 4.59 | 4.86 | 4.11 | 6.10 | 6.47 | 7.06 | 5. 48 | 5.41 7.67 | 8.34 | 2.49 @
NNW 13.20 |14.77 |12.63 |16.29 | 15.44 |16.86 |17.84 |17.99 |18.01 |19.29 |16.23 |13.36 |21.45 |11.01 O
CALM 1:ith 1,773 1. 74 1. 45 }::36 1. 47 0. 83 0. 85 1. 38 0. 87 1. 34 1.74 2.:22 0. 46 @]

111) 2006 M@ 14800 7~ |2/ o ADEERH -7 720D L, 2004FE0E4BNL =,

BlAX FABRER (RE) OKFHHRELR)

LIS - KT R EE (%)

o= e = HIH 5 0/ LET

| __f#”+¢ﬁ 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | et *ﬁgég; EE%fMiﬁl(of”} (figig
5 (/) ERR | FER | <xge
0.0~0.4] 1.75 1.73 1.74 1.45 1.36 | 1.47 | 0.83 | 0.85 1.38 | 0.87 1. 34 1.74| 2.22 | 0.46 O
0.5~1.4[33.41 |35.08 |36.96 |37.22 |32.05 |33.83 [31.50 |32.61 |32.82 |26.35 |33.18 | 35.02]40.51 |25.85 C
1.5~2.4129.63 | 29.88 |30.31 |28.20 [30.41 [29.79 |31.92 [31.80 [30.66 |35.10 |30.77 [ 29.14|35.18 |26.36 O
2.0~3.4|16.75 |17.72 j16.28 (15.96 (17.80 |16.66 |16.03 |16.83 |16.86 |17.36 | 16.83 16. 52| 18. 36 | 15,29 O
3.5~4, 4 9.81 9.42 | 8.08 | 8.8 | 9.43 | 9.50 | 9.63 | 9.81 |10.24 |11.26 | 9.60 | 10.01]11.57 | 7.63 O
4.6~5.4 | 4.93 | 3.73 | 3.76 | 4.08 | 4.11 | 4.18 | 5.20 | 4.44 | 4.23 | 4.93 | 4.57 4.93] 5.61 | 3.13 O
5.5~6.4| 2.05 1.30 1.63 | 2.14 | 2.59 | 2.17 2. 47 1. 80 1.97 | 2.78 | 2.08 1.84f 3.18 | 0.98 O
6.5~7.4] 0.96 | 0.63 | 0.51 | 1.14 | 1.19 | 1.13 | 1.25 | 0.82 | 1.14 | 0.98 | 0.98 0.46) 1.57 | 0.38 @
7.0~8.4 0.41 | 0.26 | 0.31 | 0.46 | 0.53 | 0.56 | 0.67 | 0.39 | 0.43 | 0.20 | 0.42 0.19] 0.76 | 0.08 C
8.5~9.41 0,18 | 0,15 | 0.18 | ¢.21 | 0.29 | 0.37 | 0.24 | 0.21 | 0.18 | 0.08 | 0.21 0.09] 0.40 | 0,02 @
9.580F | 011 0.11 | 0.34 | 0.30 | 0.25 | 0.34 | 0.16 | 0.43 | 0.08 | 0.09 | 0.22 0.06) 0.52 | 0.00 O

1) 20065 B IS 148mO T — F |0/ A XDE hofofnEsh L, 2004FEE 2 BML -,

4
o
%
Bl
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BIHE 17

F16k FARER (RM) (M4 TR RE NI
BURIEAT © /v IR KRR (%)
geatir| : : T | AR (5%) | TIE |
2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |‘Fi9{E OFAR
i 2005 | kpm | FRR | xsEH

N 15.61 ] 18.08 | 19.49 | 16.90 | 17.05 | 16.58 [ 16.86 | 16,92 | 16.52 | 18,76 | 17.28 | 14.97 | 20.03 | 14.53 O
NNE 9.51 9.46 [11.94 |13.36 | 9.44 |[11.36 | 9.70 [10.37 | 9.91 |12.46 [10.75 | 9.71 |14.14 | 7.36 O
NE 5. 07 .21 | 5.40 | 6.15 | 5.19 | 4.83 | 5.89 | 5. 79 | 5.13 | 5.70 | 5.44 | 4.45 | 6.44 | 4.43 Q
ENE 1.70 | 2.19 | 2.22 | 2.20 | 2.22 | 1.88 | 2.00 | 2.43 | 2.69 | 2.79 | 2.23 | 1.89 | 3.03 | 1.43 O

E 2.15 | 2.92 | 2.36 | 2.48 | 2.38 | 2.37 1.90 | 2.42 | 2.68 | 2.82 | 2.42 | 2.17 | 3.07 1. 76 O
ESE 1.32 | 1.95 | 2.02 | 1.75 | 1.%8 | 1.60 | 1.68 | 2,16 | 2.14 . 88 1.83 | 1.77 | 2.44 | 1.22 O
SE 2.96 | 2.68 | 2.94 | 2.19 | 2.64 | 2.86 | 2.81 | 2.98 | 2.96 | 2.60 | 2.76 | 3.36 | 3.35 | 2.18 *
S5E 0,80 | 4.93 | 481 | 491 ] 5.09 | 5.79 | 5,00 | 4.80 | 477 [ 4.66 [ 5,03 | 6,02 | 6.07 | 3.99 )

S 11,32 | 9.73 | 8.58 | 9.45 (11.91 [10.63 |10.26 | 8.92 | 9,93 |12.47 | 10,32 |10.33 [13.33 | 7.31 O
SSW 7.56 | 5.71 | 5.88 | 6.43 | 7.42 | 6.79 | 7.04 | 7.74 | 6.28 | 7.56 | 6.84 | 4.77 | 8.59 | 5.09 X
SW 213 | 1.79 | 1.568 | 2.68 | 2.70 | 2.29 | 2.70 | 2.79 | 3.04 | 1.79 | 2.35 | 1.69 | 3.55 | 1.15 Q
WsW 0.95 1 0.82 | 1.05 | 1.13 | 0.97 [ 0.97 .18 | 1.11 LLO7T | L.15 | 1.04 | 0.95 | L.30 | 0.78 &)

W 1.80 | 1.70 | 1.58 | .70 | 1.44 | 1.71 | 1.50 | 1.42 | 1.75 | 1.46 | 1.61 | 1.89 | 1.94 | 1.27 O
WNW 4.70 | 4.69 | 3.84 | 3.98 | 3.98 | 4.36 | 4.28 | 4.43 | 4.94 | 2.88 | 4.21 | 6.05 | 5.60 | 2.82 X
NW 9.27 | B.70 | 7.85 | 7.77 | 7.62 | 8.06 |10.22 | 9.14 | 9.83 | 6.42 | 8.49 |10.63 |11.23 | 5.75 O
NNW 15,51 |17.31 |16.04 |14.80 [15.83 [15.60 |16.16 |16.05 |15.40 |13.91 |15.66 |16.88 [17.78 |13.54 O

CALM 2.64 | 215 | 2.73 | 211 | 233 | 2.34 | 0.80 | 0.56 | 0.94 | 1.00 | 1.76 | 2.47 | 3.74 | 0.00 O

TE1) 2006 ITEE 14800 7T — F 2/ A ZAOEEFR b - OESL, 2004582800 L 7.

EALES

SEHBRER (RH)

U i G BRI

LT

RS SR (%)

) . ) g . ) e ([ sl oy |22 e | FEEIERA (5 %) (*EJ_:*‘E
2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |“EBE 9005 e | TR iﬁt?}"\
2.64 | 22156 | 2,75 | 211 | 2.33 | 2.34 | 0.80 | 0.96 | 0.94 [ 1.00 | 1.76 2.47) 3.7 | 0.00 O
0.5~1.4121.92 |21.15 |22.45 |22.79 |22.30 |22.11 |16.85 |18.40 [18.83 [18.49 [20.53 | 20.97|25.64 |15.41 Q
1.5~2.4|28.61 |30.72 |31.17 |29.65 |30.58 |28.79 |30.61 |29.38 [32.17 [31.56 [30.32 30. 331 33. 13 | 27.52 O
2.0~3.4[17.92 |18.99 |17.19 |18.04 [20.06 |19.71 [21.00 |20. 11 |20.21 |20.27 | 19.35 | 18.36|22.32 | 16.38 {2
3.56~4.4111.69 |11.62 [10.66 |12.27 |11.79 |12.18 [12.28 |13.73 [12.06 [(12.35 [12.06 | 10.84|13.89 [10.23 O
4,6~5. 4 7.47 | 7.33 | 6.90 | 7.80 | T.11 | 6.84 [ 7.96 | 7.82 | 7.11 | V.86 [ T7.42 7.32] B.42 | 6.42 O
5.56~6.4 5.06 | 3.87 | 4.62 | 3.81 | 3.73 | 3.96 | 5.41 | 5.02 | 3.85 | 4.28 [ 4.36 4.91| 5.83 | 2.89 O
6.6~7.4| 2.45 | 2.43 | 2.27 | 1.93 | 1.32 | 2.23 | 2.79 | 2.565 | 2.47 | 2.17 | 2.26 2:66] 3.22 | 1.30 O
7.0~8.4 1.11 | 1.08 | 0.99 | 0.96 | 0.48 | 1.03 | 1.21 | 1.45 | 1.37 | 1.05 | 1.07 1.14] 1.70 | 0.45 Q
8.6~0.41 0.75 | 0.34 | 0.70 | 0.43 | 0.15 | 0.50 | 0.59 | 0.45 | 0.63 | 0.60 | 0.51 0.72] 0.94 | 0.09 O
9.500F [ 0.39 ] 0.34 | 0.32 | 0.2 | 0.15 | 0.31 | 0.50 | 0.54 | 0.37 | 0.36 | 0.35 0.39 0.65 | 0.07 O
1) 20064FEMEI TR 148007 - F 12 J o AOFEN b - 72720 L, 200445580 L7z,
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L7,
R H A~ S 02 R PEE I X D008 < R OWEHIE <, His
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