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Abstract: As the first space-borne polarization lidar to observe the state of the global atmosphere,
CALIOP has provided large number of first-hand data on global climate and environmental changes since
being launched in 2006. It has been proved to be a promising tool in the field of atmosphere remote
sensing. In this paper, the functional structure, data products, and data processing of CALIOP were
introduced. Moreover, the principles and processes of layer detection, scene classification and extinction
retrieval were also especially emphasized.
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Fig.1 Block diagram of the CALIOP instrument
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Tab.1 CALIOP data spatial resolution and profile
properties at different height interval

Vertical resolution

Altitude region/km Horlzoptal m Profiles
resolution/
K per 5km
Base Top m 532nm 1064 nm
-2.0 -0.5 1/3 300 300 15
-0.5 8.2 1/3 30 60 15
8.2 20.2 1 60 60 5
20.2 30.1 5/3 180 180 3
30.1 40.0 5 300 - 1

H fif CALIOP 12 F £l 73 — 2 (Level 1),
“ g (Level 2)F1=%% (Level 3)/= 4. Level 1 7= fhJ&
2 3 R o TN BE B S 5 R IE A R L RIS B 2k 4
. Level 2 720k Level 1 (RS %, F EATE =
RIS I BT 26 7 i (Profile) | )2 77 iy (Layer) A1 2 7 =
it (VEM) , 3 28 7= i 7543 S T RARARES 4L An
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FE AR TE Level 2 (9 SE Al X 25 A I 14 B 4 4y
GRS o L oS 2 s o T B I B Il R
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PSS E N R E Y SRS R =R
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1975 8
2.1 MIEE

CALIOP JFi4k 1 s 340 2 h T2 B A Fn
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K. g I = M)ZRFR ST 3 085 10 B R4 Qs AT
s AT A 42230 1o R0 T 10 D 05 5 553135 81 K Coso
M8 AT LR HY 1064 nm i 18 fib 1 vk 2R 009
R T AR UEAS A T 1, 0 A 4 2 Bl b
FFE B UERIARIE . CALIOP Hif =A™ hitAS # /2 e U 4K
B EAE 8.2~17km 2 [H] 532 nm EU I i SE 180 m
DA L3 50 (i U 6 o VR A SR,
7341, CALIOP Hif =A™ R AR 1% Cpon 72 B 1K
LS H R, IR — A BOE S ) A T AR A
NG DI RE R B, SR R A
THE 22 BIOR A i BUHE B o8 1) BT A B4k . {HL Powvell 458 A1
KLY PR IR AL ) BT IR R A MU I, Coom
Fl Copp MBALIFA— 3, XARBLTE F 23 Bl PR 45 1Y 2
AR AR R X — G A I D R A R A
F7i8 , {0 Vaughan %5 A\ UGl L Ge it ik kKB F 5 %
T B B K L CALIOP (4938 47 B ) 45 ¢ | [A] —
BARH D FAEAS N B, LA ROAS 4 505
F ek 55 ARt A G A R, T Cooe(t)=F (1) Con(t)
IR Z B PO 0 T 3G 6 s HEAR SR . )
HMUA 4 B T A 2 B Y TR AR U R B
Pl 8% Sy 5 30 B B R 9 )2 T B, 2 IR AR (R
st HE 195 02 U b0 i B, 532 nm B3 VR ] HE
S5 R B R DG 1) sl 2 o B i 329 T 1o
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Fig.2 Level 1 532 nm total attenuation backscattering signal
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R R BHOCT A RGP, 7 e 5 8078 K25 15 4
R YL (STS) b MO 75 38 K 28 HOR S50 {X (Lidar In-
space Technology Experiment, LITE)! F14%4 %% 7E VK |
Z~ Ak M = A2 DA (lce, Cloud,and land Elevation
Satellite, ICESat) I 1% b 2= 306 I 55 & 4t (Geoscience
Laser Altimeter System, GLAS)!™! LITE 21 1] LA
S 2 A e i TR RS e FAR /N Je ik AE
—7™ 38 8 PN [ RN = RN I s AR LT ] A
R 11 K, EZOWIEE /1A BR . GLAS L] Dh3K
BRI EE LA B, 5 H: 532 nm 3 8 1Y sh 25 76 4%
/N, T 1064 nm 38 T8 f R % A4 CALIOP, Jf H.
XA R GBI AT I iE il , ok FE Rk IE <
IR F1 = B AR [ AHZS . CALIOP i 45 33k 46 9 3K
ROEMLE, BT X i Bl A I 22 38 1 45
o) PR B0 S T AR ) Level 2 54l iz i vk 3L 4y Ry
AR SR R B 1% AR 0 B A A 7 (Selective
Iterative Boundary Locator,SIBYL) 51 532 nm =i
J& 1 RS S R R IR s IR RIS 50 KR
= (Scene Classification Algorithms, SCA) Fll = 18 8 %X
Wi X oy R A B JE R IR A T Ot R Ak
(Hybrid Extinction Retrievals Algorithm , HERA) 5 %
BLF B TH G . CALIOP 1 YR F FH i Se 48 15 31
TR AB B2 3G B s SRR
POWRR TS, AR @ A & UM S % M,
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S, B (2 T A SEV T 16 B B
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HUTER I 4 7 A B S5 7 5 AR A e £
Tt M ] A I

e SE I BN | 7 95 (RN % 1 AR5 88 7%
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5 T bR R 22 MBV et

7=40.0

Y (B'(2)-B)I(N-1) (13)

AR RIE S RBY, a1 1) B S R
MAARA T A WA W FE B 5 19 — 0 2 — R A2 4
12 SNR e A5 H5¢ 195 SR A 18 JEE AH SC O A (R I L
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PRI T A5 5 o) e I R B A
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A To ATy BN 08 To WU 530S 2 A
K, ATRHER i BE VS LA To R BE IR 2 s, —
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S U O HE Y B 5 R

, _ ’ro _ . +T. -
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R2AREBREETLCERN T, WEE
Tab.2 Value of T, for different altitude region

Altitute range/km

To
Base Top
-2.0 -0.5 V5
-0.5 8.2 5v6
8.2 20.2 5
20.2 30.1 NG
30.1 40.0 1

(2) B {E P 91 o

WA BIE 5 BT 5 I8 T LA RS T
RO M HECER PR, Ll T 80 28 S U3 S A AR
FERAR T, T M B b 3k B 1 A7 R T
T B AN SR K A R T L e
WRAMET L BORL T A1) i3 % T =1, 4
LR LI RIS — R TN T 1, e
SR LT B 5 /N 3 K B A T f 1Y
BT LLRT )P W2 W WL B3 3%, 18R F
IR KA EER D~ T e MR (@)1
R (z) <O B, B{EF 5 75 208l ; 24 0<R7(z)<1 A,
e BT 9T IR @)EAT I3 . 4k SE A8 30 F 7 )2
W, TR MO T A [ A5 P BRI 7 5
AR, S 1 kB0 2 R B R U], CALIOP 5 AT
JEURRR 43 1 RE W 1) B R

base

y=| BT, @) (18)

TEHEAT LA, o/ T LU S A A5 B, A3
JIEE

R=Bn(z) -R'(z) (19)
g:;— . ; (2e1-2) (R +RY) (20)
¥=9-| 3 (Gurt) (RutRi) | (21)
v S5RUOCFIEE r RIS SHIXERIT .

Y= 5hs | (-ep@a)=| 5s |- (1-T)  (22)
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LA 3 frs .,
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Fig.3 Single profile layer detection flowchart
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Yy se it AT IR AR
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ROFHPUNFESER,

Locate 1km
resolution [

-
profile data Locate and remove

Average troposheric
data to 1km
horizontal resolution

clouds in the Surface
surface aerosol
_ aerosol layer
Set k=1 layer using )
single-shot data High resolution
l cloud clcaring
Average data to Locate

horizontal resolution & features

Intensity clearing

Attenuation Remove
correction features

Y
P 4 P B LR TR
Fig.4 Flowchart of SIBYL
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Discrimination , CAD) /& 5 70 AL 195 — 2 X e
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2 1 5 ) O 2L B S v T L B R S, O T
SR Z [ AT e, R 1064 nm A4 5 ) 0T 2 8
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WA Q4) s W EAG RELF, Y f R TR, 5324
MR, 2R =,

= (P zerosol = Potout) / (P aerosol + Pooud) (24)

B PR U -1~1 Z A — b 22 AR |
CALIOP level 2 7= H 1) CAD {2 4R 10 f, BUH
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SRR R IZE SR LITE AU EE 15 5], =1
J& T BT RO LR e TR, B S SR
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Fig.5 Classification results of aerosol-cloud layer
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Fig.6 Flowchart of aerosol type classification
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