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RCS Intensity Graph at 532 nm

15000
14000

—t
Mo
o
o
o

altituide [ ASL]

| I | | I | | | | | | |
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 6000
Time [nb.files of 4000 shots~1.5 min]

( selected series between from May 2000 to May 2001)




Altitude [m ASL]

Depolarization ratio [%]

40 35 30 25 20 1510 5 ©

8500

8000 _i
7500 i

7000 -

o

a

o

o
1

6000 é
5500 |
5000 |
4500 -

4000 -

3500 +

Cross
Paralel
—— Depol

0.E+00

(@)

1.E+05 2.E05 3.E05
RCS at 532 nm [a.u.]

» NVIF SCOQY_'_ |

Depolarization ratio [%]

40 3530 2520 1510 5 O

8500 4

8000 —:
7500 -
7000 -
6500 -

6000 -

5500-:>

5000 -

4500 -

4000 -

3500 +————

0.E+0

(b)

1.E+H06 2.E+06 3.E+06
RCS at532 nm [a.u.]

4

0

building future preserving past

Depolarization ratio [%]

30 20 10 0

8500 -
7500 {

6500 -

5500 -

2

— 0SS
Paralel
— Depol
4500 -
3500 + f— i
0.E+00 1.E+00 2 E+00

(©)

RCS at 532 nm [a.u.]




MRR* at 355 nm

100 10

1

15500 -frrrrrr—
14500 |
13500 |
12500 +

— 11500 +

D) ;

< 10500 |

Altitude [m

6500 |
5500 £
4500 |

9500 |
8500 |
7500

3500 £

Rayleigh
Mie

MRR*

1.E-08 2.E-06
RCS* at 355 nm [m]

()

4.E-06

» VI SC0 Y.(..buildi ng future preserving past

MRR* at 532 nm MRR* at 1064 nm
100 10 1 0. 100 10 1 0.1

15500 -prrrrrers 15500 frrrrrr e e

14500 14500 4

13500 { 13500

12500 | 12500 4

11500 4 - 11500 -

10500 £ 10500 -

9500 { : 9500 -

8500 | 8500 -

7500 + 7500 -

6500 + 6500 -

5500 ¢ Rayleigh 5500 - Rayleigh

4500 | Mie 4500 1 Mie

i -~ MRR* .

3500 £ RN B T I S

1.E-08 2.E-06 4E-06  1.E-08 2.E-06 4.E-06

(b)

RCS* at 532 nm [m] (©) RCS* at 1064 nm [m']




Olc (avg) ~ 1-2 X104 [m™1]

o LR10
y=0.0011x°"%' & |R15
2_ A LR20
RO =0.0477 Power (LR 10)
A = = = =Power (LR 19)
Power (LR 20)
A
® A y =0.0003x2%
----- Tl o e et T REZ00061T T
Q ° O
O \y = 8E-05X01%2
R?=0.1517

500

700 900 110C

Wavelength [nm]

* Vi SCODY

Angstrom coef. A

0.20

building future preserving past

0.15 1

0.10 1

0.05 -

0.00

-0.15

y=0.0261x-0.3774
R?=0.9858

a

|

&

-0.10 -

b 9 1011 1213141516 171

O A=f(LR)

81

920212

a Linear (A=f(LR))

%]

LIDAR ratio




Altitude [m ASL]

12000

11000

10000 -

9000 +

8000 H

7000

6000 H

5000 -

4000 -

3000

Depolarisation ratio [%)]
1MM9876543210

Parallel
Cross
S vy

0.B+00 3.B+04 6.B04 9O.E04

RCS at 532nm [nT]

(PC(avg)"'6'7(y0

Contrail
Pictures

» MVIF SCOQ\_(_ |

30 —

— Absolute

2 20r Relative 7

3

g 10+ |
0 L
10° 10'

2000

~ 1500} .

4

3 1000+ -

% s00f §
0 : ; = 1
10° 10 10° 10

2000 - r fum], -

T 1500f -

o

°

T 1000 .

>

© 500 F -
10° 10’ 10 10’

r [um]
Veff C (avg) ~ 1.88 —2 [um]

m=1.4597+0.
®, ~ 1,
S.~532 um?cm3

00001 (abs.—0)

V.~ 339 pum3cm3 n _~88 cm3

building future preserving past




VI SCO Y..building future preserving past

/Raw Data/ / Noise / \
I . |
3 CTE— ~ioix
USSA76 Data DEWHS vA 2/ :‘325.‘;?““__
./ Balloon i E=
T | Offset DR
N + i s
- Corrected Data
Rayleigh
/ Paraxneters/
Binning * Binning
yves N
/ LR: BREF /
| Raman |

o, 1*" Estimation

{(Ia Re-calculation Fernald 2*¢ ]




VI SCO Y..building future preserving past

. ADFF
_g,:“ﬁ |Axis
SEQ < I
o O .= |
Sia :
= 7
s3g (i 5T ] Fesedes roo »
s T A Horizontal
S8ea
Hd

]

par 407 11N i

Trngger

g PR

- $20cm-m gE

Nd: YAG u G .
Dot | e
400mJ at{00Hz e 200 T 355, 532, 1064 nm

Py




Altitude [m ASL]

12500

11500 A

10500 -

9500 -

8500

7500 -

6500 -

9900

4500 -

3500

——q (Analog)
e () (Ph.C saturated)
q (Ph.Cdesaturated)

12500

11500

10500 -

Altitude [m ASL]

6500 -

5500 -

4500

3500

0.0E+00 1.0E-05 2.0E-05 3.0E-05 4.0E-0:

9500 -

8500

7500 -

1

Rayleigh Correction Factor
099 098 097 09

i ScopY

0.95

387nm

——407nm

— Rayleigh
Correction
Factor

Rayleigh Extinction [sr'm™]

5.E-04

building future preserving past

Extinction at 387 nm [m]
3.E-04

12500
11500 -
10500 -
9500 |
8500 -
7500 |
6500 |
5500 -

4500 +

p— Raman
Rayleigh

——— Extinction

3500

(b

0.5+00 2.E06 4E06 6.E06

RCS at 387 nm [mrlsr]

0.E+00




» NI SCO Y_.bui lding future preserving past

SNR Relative Statistic Error [%] RH [%]
10000 1000 100 10 1 100 80 60 40 20 O 100 75 50 25 0
10000 -frrerrrr—trrrrrrr—trrrrrr—prrrre—f 10000 ettty 10000 i
nitrogen —q — P
9500 1 w ater vapor 9500 - Standard Deviation | 99004 Psat
9000 { . SRR 9000 g‘ 9000 | RH
8500 | 8500 {52 8500 )'
8000 - 8000 | FEy- 8000 -
B 7500 - 7500 - 7500 -
S 7000 7000 7000 -
2 6500 - 6500 | 6500 -
<eo0{ I 6000 6000 -
5500 - 5500 | 5500 -
5000 - 5000 5000 - .
4500 - 4500 - 4500 - \
4000 - 4000 - 4000 |
3500 A —iis] 3500 e perespen i) 3500 Ay
1802 1800 1E402 1E404 1B 0.00.51.01520253.03.54.0 0 2 4 6 8

(a) H,O and Nysignals [a.u] (b) au20 [9/kg] (©) P[hPa]




Altitude [m ASL]

5000 -

4500 -

4000 -

* Vi SCODY

building future preserving past

RH[%] RH [%] RH [%)] RH [%)]
200 %0 10 30 0200 10 100 50 0200 150 100 50 0200 B0 100 50 0
—4q —q —q —4a
RH RH RH
T
3500 st b s

(@)

0123456780123456780 12
qH20 [g/kd] qH20 [g/kg] (©)

(b)

345
qH20 [g/kd]

6 78012345678

(d)

qH20 [g/kd]




g
(@)]
(= —=
= _ —=
[0} =
M Md <
c H
B mm
(b] aH —
w ¥ = H
5 u H
— -
(@)) H
= H
©
= H
3 N
_ =
—_—
p————
—
=
p——
=
—
—A
—
H
—
- =
w H
© _
= H
_W H
=4
H
H
[
H
H
=
[
H
[
H
—
o = © N

00:00 €0'80°0L
0g:€¢ £080¥0
00:00 £080°€0
0¥:€C €0°90°81
0g:¢c €0cocl
¢0:0¢ €0°¢O'0L
9¥:1c 20cl 6l
Gyec 20’6l
0€:00 200160
00:00 ¢0°20'8¢
00:00 ¢0°20°¥C
0G:00 ¢0°20°0¢C
Gl:1C 20'90'61
6G:¢C 20°€0°El
€0:1020c09L
0g:8L ¢0'LO0E
00:00 20°LO'SL
00:00 LO°LL'OC
0g:€C LOGOLL
01:€¢ 10€0'9C
0g:¢c L0cO'¥vlL
00:00 LO'LO9L
Gy.€C 00°0L¥C
0€:€¢ 0080'6¢C
01:€C 008010




-+ €0'60°ZL
L 0062
€0'90' ¥}
€0'70°0€
€0'€0°9)
€0'L0°0€
20ZL'9l
20'LL'LO
20'60° L)

K<) = 20'80°€0
<] — em=efony 20'90°61
20'50'S0
20'€0°1Z
202040
ok ANY4
10°L1'90
10'60°2C
- 10'80'80
- 109072
- 10'50°01

- - 10'€0'9C
T -3 - 10'20'60
00ZL'9Z
00'LLLL
00'60°/Z
00'80°€}
00'90'6Z
00'S0'S}
00'€0°LE
00'Z0'S)
00'L0°1L0

~building future preserving past

SCO Y

0.95¢x +0.13

RZ

Lo e

0.95
6 7 8 9 10 M

WVgps [mm]

y=

Linear (IWP)

= [WP

01 2 3 4 5

PFR
GPS
A Raman lidar




00 01 02 03 04 05 06
Geolgkd

3300

b)

00 05 10 15 20 25 30

Geolgkd

» VI SCQQY_

building future preserving past

E=

—— Payeme 0.510km

Payeme 3.5-1km
4 JRJ Rerren lidar

[

=
=
=
1=
[
s
=

Em—
[

=

010100 +—=——

15.02.00 A

31.03.00 A

15.05.00 A

29.06.00 A

13.08.00 A

11.11.00 A

27.08.00 A

— o T T T v T T

02

02 1

02 1

02 1

21

05

19
03

17.09.02

01.11.02 +
16.12.02




» VI SCQQY_

building future preserving past

High J channel
Low J channel

al A ,=532075mm i
0.8F .
E 0.6 f
? o4l ]
o.2- -
0 b . ; . .
18600 18700 18800 18900 19000

Wave number, cm™




Vi SO Y_(_.building future preserving past

PRR to Rayleigh Ratio 1-Sigma Statistical Error [K]
5 4 3 2 1 0 10 8 6 4 2 0
20000 gttt R R R
Rayleig -
18500 - BE PRR ) - )
Record: 30 min, 300 mJ at 50 Hz
17000 1 1 PRR to - Smoothing: 200 step — 1000m windows
Rayleigh Ratio
— 15500 - I
—1
%)
<C 14000 i
£ i 280 o
o 12500 - ) £ o T Scatter Plot ,..‘
g : i _
2 11000 - o 260 ¢ Tt
< . X
9500 - ) I
: o 240 -
| o
8000 - ) 1 —
[ 220 - y=098x+4.18
6500 ) 4 R*=0.99
5000 - 200 Ao
! 200 220 240 260 280
3500 . . | s L Tradiosounde [K]
0.E+00 5.E07 1E06 2E06 200 220 240 260 280 300
RCS at 532 nm [msr] TIK]

@) (b) (c)




— r""’“—:C‘B-("EE);(:buildi ng future preserving past

Lidar Ratio RH [%]
100 80 60 40 20 0 150 125 100 75 50 25 O
10000 -+ttt R e e

9500 |
9000 |

8500 |

8000

7500 |

7000 |
- Extinction

Backscatter
6000 | —— Lidar Ratio

6500 |

Altitude [m ASL]

5500 |

5000 +

4500 { \

4000 1

- PRRS
Radiosonde

A JRJ

3500 - —
0.E+00 5.E-05 1.E04 2.E-04 2.E-040 1 2 3 4 5 6 200 225 250 275
Extinction [m]

(a) Bacscatter x20 [msr] (b) q [9/Kd] (©) T[°K]




~WL8-CM7.bui |ding future preserving past

1.E05 1 1 4.E04

PRR Hastic == Extinction

1 3.E-04

1.6-06 { i 1 2E04

Extinction [m-1]

] 1.E04

1E07 b U OO0
] 3750

] 3550

] 3350

gHz2o [a/kq]
[m ASL]

] 3150

Glacier Topography

] 2950

A 1 2750
0 1000 2000 3000 4000 5000 6000 7000 8000

Distance from Jungfraujoch station along the Aletsch Glacier [m]

—..‘ .

::-r‘::it_ .{{;Qﬂzj A ‘kietqﬂ.‘hlﬁ\ﬁ’




Altitude [m ASL]

3850

10:00 —

(01.08.01)

AOD FT

* Vi SCODY

% L R
o 6 + 0.0
_g 5 | W e g
% 41
< 31 b (¢) if-05
5 | P A S (b)
A S VA s
1 RS A L AL-
0 Famaadasa— i A A AANBABABEIA DA AADANA 1.0
010801 010801 010801 010801 02.08.01 020801 02.08.01 0208010308.01
0000 06:00 12:00 800 0000 06:00 12:00 800 0000
0.05
—B—FT@386nm —&—FT@412nm —A— FT@450nm —%— FT@500nm
—o FT@675nm  —4—FT@778m  —=—FT@862nm  —=—FT@024rm
0041 _p sp@senm  —o—SD@4Lnm —A—SD@450nm  —¥—SD@500nm
—o—SD@675nm  —g—SD@778'm  —¥—SD@862nm  —o— SD@1024nm

0.03 -

0.01 ¥

Local Time [h]

15 16

17

18 19

20

0.5

0.4

o
w

(02.08.01)

¥ 0.2

e
—

0

building future preserving past

AOD_SD




» VI SC0 Y.(..buildi ng future preserving past

Depol_Ratio Depol_Ratio Depol_Ratio
0504 03 02 01 00 05 04 03 02 01 00 0504 03 020100
(a) ' 3 I I I I (b) I | | | (c) | | | |
+— Perpendicular ; Perpendicular | =——Perpendicular
9500 o | Paralel 9500 T Eraltlal 9500 paralel
) 0 -
¢ Depol Degol_cor _&Sgl cor
8500 + - Depol_cor 8500 - 1 8500 - -
7500 7500 + 7500
E
—
@ 6500 6500 - 6500
5500 5500 - 5500
4500 4500 - 4500
3500 - . . 3500 . 3500 - . .

0.E+00 5.E+04 1.E+05 2.E+05
RCS at 532 nm[a.u]

0.E+00 5.E+04 1.E+05 2.E+05
RCS at 532 nm[a.u.]

0.E+00 5.E+05 1.E+06 2.E+06
RCS at 532 m[a.u.]




Long range-trans st stud
R ew.buildir}/g future preserving past

% 01.08.01 (10h) + 01.08.01(18h Bext ffom 355 and 532nm
: o s einim
S 020801 13h} —  02.08.01 (10-12h30)av 2.E-04 1.E-04 5.E-05 0.E+00
Pow er (01.08.01 18h¥1) --------- Pow er {0 .08.01 {1 h;f
1.00 4 Foly. (02.08.01 (10-12h30)avg) Power (02.08.01 (13h 7000 e}
y =1.23E-10x2 - 3.26E-07x2 +2.01E-04x + 2.42E-01 i
o ow w W x X% " Aext
T o = =~ v — Bext
S 0.10 { y=0.55x"" -
g 2 6500 |
R*=0.82 y = 10.11x°% |
R®=0.93
0011 KR T X
_ 16 —. 6000 +
y= 154.84)( . e X —
R*=043 Wawelength [nm] 2
0.00 , : : : . . .
300 400 500 600 700 800 900 1000 E,
o 9900 +
o
2
8E-05 =
y=003x"" A 0108.01(18R) <
7E-05 A R%= 099 ©  02.08.01(13h) 5000 4+
6E-05 4 < 02.08.01(10-2avg)
y = 0.0002x0.26 (©) P ower (0108.01(13h))
‘T'E 5E-05 4 R2 = 0.97 —P ower (02.08.01(10-Ravg)) i
'g e ] M ———P awer (02.08.01(13h)) 4500 4
= 3E-05
L
2091 y = 1.5x-185 4000 P
1E05{ R2=0.99 00 03 05 08 10 13 15
0E+00 ' ' ' ' ' ' Agyi from 355 and 532nm
300 400 500 G600 700 800 a00 000

Wavelength [nm]




— r""’“—:C‘B-("EE);(:buildi ng future preserving past

dN/dlog(r)

r [um]

dS/diog(r)

60 -

dv/dlog(r)

10

Rer~1.13 um

m = 1.5474 + 0.025 |
0, ~ 0.7 (UV),

and ~ 0.75 (VIS-NIR)

n,~ 244 cm-3

s, ~ 175 um?cm-3

v, ~ 66 pm3cm-3




\.(. building future preserving past

Scattering - Annual 2003

|||||||||| L auel|¢

OMNIECHODPD Y

1 auel

12604
1004 4
8.0E05
40805
2005 |
0.0E+00

w
g
= S g
E pad g \Jis
6% @
i 2 85
oom w
m 3 kumzm
S 2
d S
(=] [=] (=] [=] [=] [=] [=] [=] [=] [=] [=] [=]
g 8 88 888 2 8 8 S 2 8 8 8 8 8 8 8 8 8°
Y 1= =1 I @ N~ 0 Irs] < 2] 0 Y F g o © N O Irs] <+
[w] 18V [w] 18



s
o

9500

8500

7500

6500

ASL [m]

5500 -

H20 (BW)
H20 (B2v)
H20 (B3v)

RL top

Payerne

Milano

e Stuttg art

A3 .

Payerne

H20[g/Kg]

W

(=1

4500 | \\
3500 —
0 3 4 5 6
H20 [g/Kg]
H20 (B h)
H20 (B2h)
H20 B(3h)
I, — f\

ASL [m]

002 4681124 300 325
H,0 [g/kg] Ov [K]
Payerne _—Pa.yerne

Milano

—Milano Stutt
Stuttgart uitgan

Distance [m]

H,0 [g/kd]

0246 8D12M4 300 325

v [K]




00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:0(

]

Q [nfs

L_‘W

—— 7042003 ——— $6.052003 ~——19.06.2003

04082003 w—(0 08 2003

160 -
140 -
120 4
100 4
80
60 -
40 4
20 4

0

00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

7.042003
19062003
09.082003

6.05.2003
04082003

—

00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

—— 7042003 —— 6052003 —D062003
— 04,08 2003 s—(0 05 2003

» NVIF SCOQY_'_ |

building future preserving past

—— 042003 —— 16052003 ~— 0062003
e (14,08 2003 se—(0 05 2003

0 A — ! : . . :
00-00 03-00 06-00 09:00 1200 15:00 18-00 21:00 0000

10
140 . :
H . 419
120 | 18
: : 17
100 . :
- ——Qglacier : H T6
» :
o 80 .
£ TH20 ! To
a ] ;
60 1 ] la
40 4 d 13
: : 12
20 | ol . H F o
) g " ) b +1
MJM"J“ o o ‘M
0 t —— — —t — —— = — 0

00:00

00:00

00:00

280203 300303 290403 290503 280603 280703 270803 260903 261003 251103
00:00

00:00

00:00 00:00 00:00 00:00 00:00

Tra




Z (m)

Z [(m)

Swiss Plateau Simulation Summer 2003

4300+

3000 +

2000 H

1290

T T
" 12 13

YTy

Turbulent Kinetic Energy (TKE) Model [1/m3]

400

3000 —

2000

1000

T T
3 4 g

¥ | ﬂalytl'aqleQaJ

Turbulent diffusivity of air (km) Medel [sec/mR2)

175
1.68
.53
145

4]

1.28
.13
1.058
0.5
.85
075
.85
.58
043
.38
.28
015
005

BRSHHERERSD

Pl EEHEE

IS

Altitude [m ASL]

* Vi SCODY

building future preserving past

——04.08.03

e 13.08.03

L 4

A 04.08.2003 PBL top @ METHPHOMOD

13.08.03 PBL top@METHPHOMOD




EI'IVIF‘SCO Y.(..buildi ng future preserving past

CONCLUSIONS
Problematic & Objectives

Aerosols




Thanks for your attention
Merci de votre attention
Multam per |




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	MONITORING  –     climate  change related parameters
	Greenhouse Effect : Other Factors ? YES
	Measurements Approaches�
	JFJ-LIDAR System �Localization
	Research Objectives �
	LIDAR Methodology Principle & Equation
	JFJ - LIDAR System … in some pictures
	JFJ - LIDAR System :Raw Signals ( 4000 shots/7.5 m resolution) Examples
	JFJ - LIDAR System : JFJ – ON - JHU lidar inter-comparisons
	LIDAR Methodology: Depolarization Ratio & Angstrom Coefficients
	Aerosol-Cirrus-Contrails Optical Properties : Elastic Inversion-Case Example�
	JFJ - LIDAR System: Time Series Example
	Aerosol-Cirrus-Contrails Optical Properties : Statistic Results – May 2000- May 2002
	Aerosol-Cirrus-Contrails Optical Properties : UT Aerosols Extinction �
	Aerosol-Cirrus-Contrails Optical Properties : UT Aerosols Microphysics 
	Aerosol-Cirrus-Contrails Optical Properties : Raman retrieval – sample �
	Aerosol-Cirrus-Contrails Optical Properties : UT clouds: a lidar-based typology �
	Aerosol-Cirrus-Contrails Optical Properties : UT Cirrus- Depolarization Ratio 
	Aerosol-Cirrus-Contrails Optical Properties: Contrail: RCS* & MRR* �
	Aerosol-Cirrus-Contrails Optical Properties: Contrail (C) : extinction and lidar ratio �
	Aerosol-Cirrus-Contrails Optical Properties (Contrail (C): depolarization&microphysics
	MatLab&LabView implemented algorithms: block diagram �
	UT water vapor mixing ratio : JFJ LIDAR : RVR H2O related layout
	UT water vapor mixing ratio : Corrections exemplification  �
	UT water vapor mixing ratio : 1st qH2O profile by RVR Lidar: 01-02.08.2000
	UT water vapor mixing ratio : Typical qH2O profiles in UT by RVR Lidar
	UT water vapor mixing ratio �(8)�UT-IWV column from RVR Lidar
	UT water vapor mixing ratio : UT-IWV column: RVR Lidar-PFR-GPS
	UT water vapor mixing ratio: Payerne radiosounding and JFJ – RVR Lidar
	UTLS Temperature from PRR lidar:Double Grating Polychromator (DGP) module
	UTLS Temperature from PRR lidar: PRR - RCS and Temperature retrieval
	UTLS Temperature from PRR lidar: Aerosol Extinction-Backscatter and Relative Humidity
	UTLS Temperature from PRR lidar: Horizontal Raman Lidar Observations 
	Long range-transported mineral dust study UT Saharan dust occurrence (evidence)on 02.08.2001
	Long range-transported mineral dust study: Depolarization
	Long range-transported mineral dust study �(4)�In situ, PFR and lidar: Angstrom coefficients
	Long range-transported mineral dust study : Microphysics
	PBL high convection  �(2)�PBL height: aerosol tracing
	PBL high convection  �(4)�PBL height: water vapor and virtual temperature tracing
	PBL high convection :Turbulence & Glacier Discharge
	PBL high convection  : Other related observations
	CONCLUSIONS
	PERSPECTIVES  �

