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Multiple scattering effects in cloud are important error sources of the Mie scattering Lidar inversion method, which should be
measured to correct the Lidar equation in single wavelength Mie Lidar. We have calculated the multiple scattering effects in liquid
water clouds by using a Monte Carlo method, and we have applied these multiple scattering effects in measuring water cloud
effective size and LWC (Liquid Water Content). When cloud effective size is less than 2.5 pm, we can easily extract cloud
effective size and LWC by using two wavelength Lidar such as extinction coefficients measured at 355nm and 1064nm. For a
larger size cloud, we can find that saturated degree of linear polarization is strongly correlated with cloud effective size, LWC,
and extinction coefficients. From these correlations we know that we can measure LWC and cloud effective size if we use single
wavelength Rotational Raman Lidar and Mie scattering polarization Lidar.
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FIG. 1. Scattering angle dependent Muller Matrix characteristics
in two different cloud effective size. (a) 0.8 um, (b) 5 um.

BES wet A Al7I7F FAE L 2 ARER] oA A
djojtt A|Adlo] Q)= xAH o7 AlgtE 50| AAMECTEH o]
23t apgol] ofg A|e| FAte| tiste] FH o] 7 5 &
o] Z} A|ollA 4betel 4127 AL o] glo] 2foltt 4l
50 ko] wHm, ZF AN Al He O FEat §
4betol] 71018k= Muller Matrix <, H3go| it HR = 37
dofXick 19 1(a), (b)= 217 532 nmo| S AREs}o]
FRERUAA717F 0.8 pmet 5 pmel 5 -5 PAeA Abgh
T Muller HIEZ A @4 My, My, My 18|31 My& Y
Bl Zlojok 2 O7E e fFAYAEY]7F 0.8 pmit 5 pm
ol BE AHEL| Sfehs HE AAelA I Al B EE
Aok, wat chaAekashe wejste] et Aelth
BHH Al(single scattering)o 2]5lo] Hojx|= glo|c} A&
£ el sl glonl, BAS SEARl ofg wal
ol AT Rl 4x 4 B S AR A
HO| A Jones W04 S, S,uk 00] o]7] wfizo]
o] 7% Mn=Mii, M33=Mu, M3;=-Ma;, Miz= My o]
2ol b2 EgEE 00l el o 4 o] YAt

/\E

F

r

4144

e - = _ _
97 25 WY A7 — PuUd - s o 3

1000000

100000 ;Q/an 3 4 5,

10000 ; e /

o 10004/ TN

2 1004

3 3

£ 104 -

c Ay

g ' oy

T 0.1+ )

c

2 0.01 4 - N

@ 3 1st scattering

5 1E-3 4 ond - -

kel 3 nd scattering .

T 1E-4 4 3rd scatterin o

ing W
1E-5 - — 4th scattering w“w ANY
1E-6 4 — 5th scattering \/W\/ \

3 AN »
1E-7 4 ‘f SRR
1E-8 T T T T T T

0 10 20 30 40 50

Cloud depth from the bottom(m)

FIG. 2. Contribution of multiple scattering effects in Lidar signal.
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FIG. 3. Cloud effective size dependent polarization and extinction
coefficient at three wavelength (355 nm, 532 nm and 1064 nm).
(a) Extinction coefficient, (b) Degree of polarization.

APAGET} 004 1717 WHal=d), 12 AAY, 0
Hw7} 50:50 o1 Aol St BT Zhe oA ol
Fat A go] 233A57 MFPS AAsHs Aol F8
T B BRI, I 134 22 Mie Hbolael ozt

A7) 2ol 23Aet A 94 Fa dAE A7)
7} 2.5 um oAt A= i Thdt moRS AUt = 27
7} 2.5 pm o]8ke] YAhs Zh gl whE Apelz 1 YAt 2
715 AL o o A A717E AR whe] whE

s}y
o

;9
o

Ape) Al SavtemE Brbseiths AL o 5

O 4% 355 nm 34 FojR|&= 2P A4S 1064 nm
of Tl olA aFASE AT g} 355
om TgolA] oAt MTWES 1064 nme] T A
OIS MEPER FATNY B e Aolck 1
AN & 4= Qo] &FATE 1064 nm= ST 7
o= 111 #A7E gds] UrEH)f‘er Ae & oy v
HES FAE A9 o L1 g BAT 2L 5

= A= T BA
th J2]3 B =RojAE= Hox|A] ¢kon), 355 nm uAS

Q rd Ho o

532 nme) o FA T Aol A B A4S e
L1 AL HolXA) g olek AwAge] A9 Az

2 A @l Ngto] qtAskE] o] LWCe| gholl & §lo]
FAF ARl & = oo de A3AS E3] 1064 nm
2} 355 nmo|A] de A olgste] A& FAskE &
AP AR s YA fFaEYA Z7)00R oE
gt T 3ol & AFATE o8-St 159 FEY
A 2715 o 4 Aok, FolRl FA YA A7]oA folA]
= 23AG A g2 LWCgke] Anldstr] we] LWC
o] F= A 04% = Stk
JEy giRRe] AF 52 27| Ud 9AE AlQlstar
-n—g‘_?:}?(}ﬂﬂﬂ 3.5 pm¥E 10 pmold7tA] 2 F
oo ¢z} =7 BXE Kot I#EE 2 93
of thatel dAF 271eF LWCHS ST
darvk Aok a8y I9 loflA & 5
- B EFECf A g B upgo] w

jeN
=
7

—®— Extin ct|0n(al__/a1064)
320

355 1064

ot
De;:u)lanzanon(l;’dlp /Pdlp )

extinction coefficient

Normalized degree of polarization and

0.0 09 18
Cloud effective size [um]

FIG. 4. Extinction coefficient and degree of polarization of the
liquid water cloud at the short wavelength (355 nm) when normalized
by other wavelength (1064 nm) extinction and degree of polarization.



ﬂ,
e
i

(Aeg) FFolAe] ot ast A4 9 ol
P Holal glo] sl W aFAeu HEF S o&
k= 4% E7Fssite Ae o = Stk

a9 S ABEFETE 59 Holol wEt ogA 2
LA G BolErh -5 2FARTE 40 k' &2 AAT
a1, gtolth Al2®e] FOVZ) 1.5 mrad, #lo]#2] 4] ghilzt
°] 0.5 mrado= AT Aol ohFet FAYA A7]olx
I ARHEFES Bl Jor, agoA & 5 o] X
o] 77k S5 AFUFETE HoAle A & o Ak
LR LWCOIA AA| dAHe] 2717F AR 233 A7) 7]
A7) wizoll e aFAG 2N 5 2 S()9] B5
= AA AR A7]9] et thE LWC o= YRk A
Z

—-

-— =

21 pum, 2 ym, 3 pum, 7 pum, 10 pm, 13 pm F7]o)|A Zt
7 0.0082 g/m’, 0.0213 g/m’. 0.0344 g/m’. 0.0855 g/m’,
0.1245 g/m’, 0.1636 g/m’2] LWCES Uepdict a8z 1
d5e BY F) 02 AFHGEE vebd Aolet &
Ak TR-A & 4= Qlzol zolol| wE AgAS=e] WSt

Tum 2um 3 um 4 mm

Degree of linear polarization

55um 7um 10 ym 13 mm
05 fmrpresm—-r 777777
0 10 20 30 40 50 60 70 80 90

Cloud depth from the bottom(m)

Degree of linear polarization

SSum 7um  10uym  13um
07 T T T T T

0 10 20 30 40 50
Cloud depth from the cloud bottom(m)

(b)

FIG. 5. Degree of linear polarization as a function cloud depth
for different water cloud effective sizes with different FOV. (a)
1.5 mrad Lidar FOV, (b) 0.5 mrad Lidar FOV.

ol 5 =7

e
I
£
i)
—lN'
i
ok
i)
re
-
|

o
jin)
el
=
r)'
‘-O1I
o
W

7 S(0)E 2 RGN TE FOV(O.Smrad)l 4] 2L
HBRFES Btk 13o)H BEo] eolet A28l FOV
7 HobA ool mE HPAFEY] 718717 LWC(ZS
wAS ae] mvlet stolw shel wek 24 st
Ax) epu ekt g9 9% Zol7b ARsHA 1 grol I
At A & 4 glek E9 EshdguFol iy
Yo 729 ol TFelH & & A%ol B 2YAG
oA QUAe] F7)7 B8 Z QJAe] ol Be4E A
SCRE:
1

N
[

o

o ¢

R

e 2S o 4 otk 19 62 23] ue
P9 BYS Uehll A0 £FAST AL4S
717k ARk R o 4 e,

Ty 72 olejdt AFHFESF I S(a), ()2 2 Al
o4 @& SDLPgES x| =i7]o] uhek 1@l Aok 17
o o 4 GlEo] FEE] 2YASE o 4 Qlekd Fol
efolct gxo] FOVgHelAl 2lofxl SDLPL 5] £ ¢
A =79k el AT Qla, ol 11 Bl glow,

7]
Bl
7]

o rem

0.8

c

S

5

N

I

S o064

5 4
2 —— 13km ‘
3 ol —_— 26km_'
2 —— 53km
> ——— 80km™
a ——— 133km”

0.2

0.0 T T T T
0 10 20 30 40 50

Cloud depth from the cloud bottom(m)
FIG. 6. Degree of linear polarization as a function cloud depth

for different extinction coefficients.

1.00

0.95 —=— 0.5 mrad
—&—1.5 mrad
0.90 4

0.85
0.80

075 ~
0.70 \\ \\\
0.65 \
0.60 \
0.55 .\'\

——

0.50 T —

Saturated linear degree of polarization

0.45 4

Water cloud effective size [pum]

FIG. 7. Saturated degree of linear polarization as a function of
water cloud effective size for a given Lidar FOV.



6 gruelEx) A5 AlE, 201449 2%

Lidar signal and degree of linear polarization

T T T T
1000 2000 3000 4000
Altitude(m)

FIG. 8. The characteristics of Lidar signals and its degree of
linear polarization.

0

(]

121

ot
ftljo

=
[

O

SDLP=7 Fol 5] fradiaarier LWCE
d 4= Atk olAE 5 FERUA 271 2FATE &
W A (HT (2)olA LWCE Aalj#]7] wjolct
?____"] /\JJ—Z]] = 7(1/\__] X]E_ a]_u]- A]gb]- pj;@] a]-

35 o8 A AA 1 2 A
w7 B2 A7kl 9fste] Ur“o}ﬂl
59 23Ag= AREstAl st glolA 9 JHMIH ﬂﬂl
BL S o, 23AGT HaAE, Folx FOVelA ¢
ojA1%E SDLPRHE Ake] a7)e] wet chay] ghize)] -2
7 ok QAke] 2718 AL 4 9lg Ao W of
2t e 7|20 thakat FOVOlA dolzl 7+ 1o g
oltt A5 S olEH o2 gt gkl wlaste dojAlE Ut
=27] Sl Hlste], oA e Al7Iuy, FEel =5
Aol EAste 245 w7l dA 371 24kl 9%t #lo]A
o] A7) W3} Foll Fsky] wiZel Ak =27] S
t] §olstA &go] 7Fssitt.

o
=

% 82 FRoA the AlRtE A159] A AlS 2
719} AFHED LI} oj@A HE=AE HojZL 7kl o

oltk. 2.5 km, 3 km, 4 kmo]] F-E0] 2%
A& HolF= Aotk A" & 4 Skl 55 A
S /H‘GJ_L:]JJ-E 24 710]01]/\1 o j

'
O:

3 AgEY= 29l ghe btk
AL & 4 ek Z RS BYATY AEgoRe By
> FEY tFA ERE U 4 glom, olgfdt HRAE
L 8o 2y, F% Jeln dRel F7]e] wte] 9
o} oleidt BeRe FEohil BES T 4 Ut
vz =2

£ A7 7EolA th Algk wo] fao] ol St
A=A ol2H 0T ANk o|F ol §ste] LEO| Feld
B B8] 18O fEYAA/G FFS T WS A
Thge.

FaRUAS] Z77F A2 A T abPgelA &
W olgstel F5el T fa el 2]
o gl ] FEYAA]ZE 35 pm oIS 7
gebel B e o) AYsL %
7bsstet.

T o] LEelA g FHAkeE Al ARS fAsht
oje) W o5 AkE & ol
WshA |k AFEYE o
H0] 23ASE 4] ko] A7l Fepol TAEC) 43
Agt e 1SS olstel walel il H
SRS & A= A 2t etolnhy, A
gttt ol gste] & o= B HPASE dA H
F 7HA wAeel ?Jx}iﬂi} Tl dizk JEE de
Ao B3] 17 5, 6, 72 Fof7l Aol A fEIA
== :&Fi}ﬁﬁéﬂ%E(SDLP)%kﬂ]r Foil A= 7)o
A Al wE AYRFES] Ve7E HoiF= e
= ggetelny AlLEE Bt gtoloh AT 285t
YA, 5 Sl M Tt JA F2719F 43

9 FFe 7 7 duE A HojEn & =
7 8oflA] HojE gt AE AlQdslr AFA
SHAE HOlAAIEE SFe 2 o]t AlARlE 53)o]
HE ) A 19k e Sshed] o2l
U= 9Jow, AlAE A A] =

N

1

30 N Mo o
v rulru o ofN rlr

zAe =

o] WHo F|AFY 7|4 27| % HEAL(CATER 2012-6170)
o] Yo S AT

References

1. R. Chen, F. Chang, Z. Li, Z. Weng, R. Ferraro, and F. Weng,
“Impact of the vertical variation of cloud droplet size on
the estimation of cloud liquid water path and rain detection,”
J. Atmos. Sci. 64, 3843-3853 (2007).

2. Q. Han, W. B. Rossow, J. Chou, and R. M. Welch, “Global
survey of the relationships of cloud albedo and liquid water
path with droplet size using ISCCP,” J. Climate 11, 1516-
1528 (1998).

3. C. H. Twohy, M. D. Petters, J. R. Snider, B. Stevens, W.
Tahnk, M. Wetzel, L. Russell, and F. Burnet, “Evaluation
of the aerosol indirect effect in marine stratocumulus clouds:
Droplet number, size, liquid water path, and radiative impact,”
J. Geophy. Res. Atmos. 110, D08203, doi:10.1029/2004JD005116
(2005).

4. Y. Hu, M. Vaughan, C. McClain, M. Behrenfeld, H. Maring,
D. Anderson, S. Sun-Mack, D. Flittner, J. Huang, B.
Wielicki, P. Minnis, C. Weimer, C. Trepte, and R. Kuehn,
“Global statistics of liquid water content and effective



(A

10.

11.

12.

13.

= TEA Y tEARta T A4t

pl=)

o]

i

ol g3t

all

number concentration of water clouds over ocean derived
from combined CALIPSO and MODIS measurements,”
Atmos. Chem. Phys. 7, 3353-3359 (2007).

. J. D. Klett, “Lidar inversion with variable backscatter/

extinction ratios,” Appl. Opt. 24, 1638-1643 (1985).

. U. Wandinger, “Multiple-scattering influence on extinction

and backscatter-coefficient measurements with raman and
high-spectral-resolution Lidars,” Appl. Opt. 37, 417-427 (1998).

. Y. Hu, Z. Liu, D. Winker, M. Vaughan, V. Noel, L.

Bissonnette, G. Roy, and M. McGill, “Simple relation
between Lidar multiple scattering and depolarization for
water clouds,” Opt. Lett. 31, 1809-1811 (2006).

. D. P. Donovan, A. C. A. P. van Lammerren, R. J. Hogan,

H. W. J. Ruschenberg, A. Apituey, P. Francis, P. Francis,
J. Testud, J. Pelon, M. Quante, and J. Goddard, “Cloud
effective particle size and water content profile retrievals
using combined Lidar and radar observations: 2. Comparison
with IR radiometer and in situ measurements of ice clouds,
J. Geophy. Res. Atmos. 106, 22449-27464 (2001).

. D. P. Donovan and A. C. A. P. van Lammeren, “Cloud

effective particle size and water content profile retrievals
using combined Lidar and radar observations: 1. Theory and
examples,” J. Geophy. Res. Atmos. 106, 27425-27448 (2001).
R. Boers, H. Russchenberg, J. Erkelens, V. Venema, A. van
Lammeren, A. Apituley, and S. Jongen, “Ground-based
remote sensing of stratocumulus properties during CLARA,
1996, J. Appl. Meteor. 39, 169-181 (2000).

R. T. Austin, G. L. Stephens, and Q.-L. Min, “Retrieval
of liquid water path and effective drop size using radar data
and shortwave optical depth,” in Proc. Ninth ARM Science
Team Meeting Proceedings (San Antonio, Texas, USA,
March 1999).

D. N. Whiteman and S. H. Melfi, “Cloud liquid water, mean
droplet radius, and number density measurements using a
Raman Lidar,” J. Geoph. Res. 104, 411-419 (1999).

T. Sakai, D. N. Whiteman, F. Russo, D. D. Turner, I.
Veselovskii, S. H. Melfi, T. Nagai, and Y. Mano, “Liquid
water cloud measurements using the Raman Lidar technique:
current understanding and future research needs,” J. Atmos.

=9

A~
T

1.

16.

20.

21.

22.

23.

24.

e

4 2% 9y A7 — PEd - s 9 7

4
e

Oceanic Technol. 30, 1337-1353 (2013).

. L. R. Bissonnette, G. Roy, G. Vallee, and S. Cantin,

“Retrieval of cloud liquid water content and effective droplet
diameter from multiply scattered Lidar returns,” Proc. SPIE
4087, Applications of Photonic Technology 4, 939-946
(2000).

L. R. Bissonnette, G. Roy, L. Poutier, S. G. Cober, and
G. A. Isaac, “Multiple-scattering Lidar retrieval method: tests
on Monte Carlo simulations and comparisons with in situ
measurements,” Appl. Opt. 41, 6307-6324 (2002).

G. de Boer and E. Eloranta, “Lidar-based retrievals of the
microphysical properties of mixed-phase arctic stratus clouds
and precipitation,” in Proc. 23rd International Laser Radar
Conference (Albuquerque, 2006).

. R. J. Hogan, “Fast approximate calculation of multiply

scattered Lidar returns,” Appl. Opt. 45, 5984-5992 (2006).

. D. Kim, H. D. Cheong, Y. Kim, S. Volkov, and J. Lee,

“Optical depth and multiple scattering depolarization in
liquid clouds,” Opt. Rev. 17, 509-512 (2010).

C. M. R. Platt, “Remote sounding of high clouds. III: Monte
Carlo calculations of multiple-scattered Lidar returns,” J.
Atmos. Sci. 38, 156-167 (1981).

D. M. Winker and L. R. Poole, “Monte-Carlo calculations
of cloud returens for ground-based and space based LIDARS,”
Appl. Phys. B 60, 341-344 (1995).

K. E. Kunkel and J. A. Weinman, “Monte Carlo analysis
of multiple scattered Lidar returns,” J. Atmos. Sci. 33,
1772-1782 (1976)

C. F. Bohren and D. R. Huffiman, Absorption and Scattering
of Light by Small Particle (A Wiley-Interscience Publications,
1983).

Y. Liu and P. H. Daum, “Spectral dispersion of cloud droplet
size distributions and the parameterization of cloud droplet
effective radius,” Geophy. Res. Lett. 27, 1903-1906 (2000)
D. Kim and H. Cha, “Suggestion for qualitative Lidar
identification of different types of aerosol using the
twowavelength rotational raman and elastic Lidar,” Opt. lett.
31, 2915-2917 (2006).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


