5 52 A 12 W T o Vol.52 No.12
2023 4 12 H ACTA PHOTONICA SINICA December 2023

51 H#% X : ZHANG Chuan, WANG Jun, ZHOU Hao, et al. Digital Holographic Method for Observation of Microphysical
Parameters of Orographic Clouds[J]. Acta Photonica Sinica, 2023, 52(12):1201002
SN, SR L AE L U 2 O S RO A R A BRI D] 06 7244, 2023, 52(12) : 1201002

S I 7 S BB SO 1 B0 4 7 W B 5

R, 28R, R &, RE, mﬂ xla% N e N
(V5 % TR UK SRS 235 A TR, P %2 710048)

H O ERET - HATHFALERLELSIIRNGOAMA L L THAEEH ZHIR A RERT
89 Bk b BOL AR HOAR R R AR T ARk A A B R AR 2 AR =N Gk, N
W E=FNAF XA T RET R ELNMNAE R =M B AKX, SmAnm A TRES
JR 220 M 2 AL BORT 6 A AR L L WL S BEAT L 2, R L & ékraj;gkﬂq‘mx m 45 R g TAAL B
A BIFegAE XM A2 2~4 pm Ao T~50 pm 89 = B kT K A, 805 A 8w F ok LA iR e UL Ak

N o AL T kT A3 G5 =GR id 42 65 22 48017 ﬁﬂf‘éfl%ﬁ IR I, LT AR
AVABEAIHBMRAFRRKRANFFRABRARZRBEZ A LI
KBHEHFLEL MY, Z MM ELAKABBTFRERES;ARTENET £

FES2ES:0438.1 SCERARIRAD : A doi:10.3788/gzxb20235212.1201002

0 58§

RNEE T HIRFM M 602 ~70% , R MR- K ARG E Pl EARY EENEZ -7 5
W R B, SR A B = AT AR R R AR A B h e RIS AT E N R Z — o T MY B BUE I 9 = i B2
BRY RIS SRR W E RS N R A B R T X TS RS B R
AR N TS RS MR AR O AR . AR, LSRR VLI 2 T B S B T 11 s
EF'%,U&X)LUU'JHHLIEH\flml%??;fé\ﬁﬁﬁf%‘ffﬁﬁﬁo PRI, 7 e L A5 il , T A I ) 32 232 b 08 DU 3t JE 2 B
WFIE = Y B2 00 2 W50 4. A, Ml T 2 ) 3 JEk e R A i 25 L 4R FAG B 1 IR Y R L]
T BRI b R R U e 1 B R RO AT o O B S RO R SR AR T vk B AR R B AR R A
OR7/ R f/ﬁﬁﬁ,ffﬁ?ﬁfifﬁﬂ’ﬂﬁﬁﬂp o B AR 2 T Y P o

DL R ROEZSEC Y I, TR RS LS & O B S A, L R A R B — S e . HRifE & L
3 SR 1) T 2 T 0 B 2 5000 T 4S040 2 35 ORI B8 1% 0 I TR SRR R S R B s T R R L SR
IR 2= 19 SR = 2 70 A 115 L

BB Fer 4 B AR B 4 B R (Digital Holography , DH) #z K b fiij fb T A 58 & 76 4 B IR E S o 72
kPR R T AE . Al H CCD (Charge Coupled Device) 8% CMOS (Complementary Metal-Oxide—
Semiconductor) BUR #5528 T i sk K G 2efb F A B 72 L SR T A BRI ECE i sk R A R A T
P SEF TR AR I R A RE T Pk DH B R (R UL 3 75 £ S i ) B 0 W A R A
LA S BG40 AR R R R R AR SRS B T R RN . B AT, AR DH O s 3
SR E A SRS T 2 s A R BT YRR . BEALS M T PETER A [FUGAL J P4
P )5 T R A BT 2 BORBESE T = ok 73l 2 A B0 B2 BT BRI AR T AR TTAE R AR I R
ZORL T I B /NERIN ROST R 7.5 pom, R T AIF 50 58 8 2 T 35 X LA S AL 58 B 3% 58 B0 SCRF (R =2 pm) o AR

E&WAB : BEEK 0 R4 (Nos. 41975045, 52127802)
F—1E& )1, zhangchuan@stu.xaut.edu.cn
BIRAEE . T3, wangjun790102@xaut.edu.cn
s HEA:2023-06-02; 5% F B #1:2023-07-20
http: // www. photon.ac.cn

1201002-1


https://dx.doi.org/10.3788/gzxb20235212.1201002
mailto:E-mail:zhangchuan@stu.xaut.edu.cn
mailto:E-mail:wangjun790102@xaut.edu.cn

P/ R 4

R WA KK 3l 22 8 RVl DHEER 76 7 5 I E YA DR R 7S 8 10 3 8 2= 7 A0 R 27 10 1k b (35 40'N,
106 12'E) H 52 3T di /RIS 2 2w 25 8 6L - 19 308 2= 0L, 3 5 1) 28 00 00 4S04 Fr9 LU X6 A e %o 5 36
B ) o3 M B8 E T B A B EORTE I = Gl B2 B0 TR R AT o S R T O 4R X 2 R K A B i
f14 B VS A PUAN 2 B4l 7 FE 1 T R B8 B SRR AT S R AR TR R KRR A 2 A TR 5 A
P B A ROR S

1 EAREE

H A 2 G B8, W] DL RAE = 155 1 = G 3 2 8506 B0k B (Number Concentration, NC) A& A1 {H
E 12 (Mean Volume Diameter, MVD) ¥ Z5 7K % & (Liquid Water Content, LWC) . ‘EfiInl LLE /RN

MVD=d,, (1)

o, VR SR A 2 ] AR, N O SR 2 ) v AR S, o S K IR B . MIVID S 48 2 T A 1A B b {8 B
o AE— WM A, SR AR S B i A s T R AR R TR RS R d, < d, << dy << e <
di <" eeeees <ody, e d R R R EAR . F T B R AR U R, 2 R A T A o i R AR
506 IF, 4= (2) B B AR AE | BT L 69 565 m A iR T 1 B4R (d,) A MV D 3U(2) KR N

134 (d s (d Y
22342)2342) (2
AN B E B — AN BEENS LS Z — BT /N 80 B, n] LR N
2.99
R=""""
Rex

i d/ 2 (3)
kex — ZTC ? NC,
i=1

AP RRE DL b G R A WSS B B IR 8% 5 S A 2 pm B 50 pm 19 30 B . ' BN BT U 1 °F
B E AR NC A A4 B i 0 8ok B L LR BER R ((=30) . h THERR AR X = M B S 5, T &
AT VN FER B2 8] AR AR T Y BLAR

()l DH 7 00 S0 [ R L2 T Al S R 238 0 A 828 B DK DG 1RT P 45 00 A, Bl 0 i T T /N 7
) = I rh YR 2 357 1 % RS B R AT S (FE S W i ek ) 5 7S (FE S 2 %60k ) &
TR e B EG ., 2B K% H CCD® CMOSMALIE k., 58 4 Mg AR, 2B E’id% TR i
g I R S D O Ry SN B B [ I <] [ R s 58 0 S O e e o1 O I -1 o = N R

. exp(jk/(u—x)2+(v—y)z+zf
U,g(u,"U)Z.*ﬂR(I,y)I“(x,y) dady (4)
e /(u*x)2+<v*y)2+zf
K A RMEOC MK R(x, y) WS H R L(x, y) N BB MR eIz, NEEEE ., F#2)E
AP, AR R <, T TR VR TR T BLASR T A R AR AR o ) P TR T B vk o o A IR
1) 2R A R AT TR, AT AR AR VR Y = G A b R AR o
R T RO U R HERR R R T A R A B U . A SOl PR R S A U R R
e, 854 JR TS B BA 5 2235 (Local Tenengrad Variance, LTV) , &l 4% 2% B 49 58 A1 43 51 kL F o Fy 7
] RS A, S B i e b P I < Bl 8 . LTV AR

z [GI(I,y)—GI(r,y)} (5)

Nw

2

LTV =

1201002-2



45 T8 2 T B2 HO0 N Y B 4 85 R T

R, G R R 5 DK A B 6 GRS 8 TS P S R, Wk SR K S AR R SR e ALy
HRETARZRAEAR , Ny o Ja i DX Sk N A0 75 B AR R K. B #h Sobel 1 A BRAR2, 22 508

Gz, y)= ([1(2,9)%8.] +[I(2,3)58,] (6)
Sl B BUE A T R IR I 935 1, B Sobel 519 S, S, F

—1 0 1 1 2 1
S.r: 72 O 2 ’S_y:
—1 0 1

0O 0 0

—1 —2 —1

ANELHTE = BF AP RL 2 00 B 3 1 4K 2 840 m, AERE K B3k 677 mm, 9 H = B2 R KRB — 2, 2

P R0 M 22 SN JE . AR SO DH SE38 R Ge e b E AT 7 168 h I FE L UL . [51 1 /R TR R4

JEFRIE L G, SR FH 532 nim ik i 8 8O B VR SOGB4 % R 30 Hzo G IE 1(b) fras , # BE L1~13

LA A Y /ARG, WOGH & MG 2 B R R G T T i BESE BRI ko kAT

5 A 2V ) 09 3 ST TV, B A HER RS IR Y OGS R G ML IR OBCR% R 5.24%) )5, 8

CMOS (ft K43 $E5 3 000 W X 3 000 H, {82 Z RN~ 2.5 pm X 2.5 pm, 5% 5 K FE 28 30 Wi /s) Ui 20 . CMOS
ARMLIE 23 62T 5 5L R G A B2, 90 4 B R S RS B S A A

(7)

Computer system
Weathervane moving

» X CMOS
with the wind

Optical
fiber

Sample
-~

space T~

°
®

Airflow *
direction  p—)

Droplets

Droplet
hologram

: Measuring
.| optical path
1

1

(b) Optical path diagram

BH1 DH%H A%
Fig. 1 DH experimental system

1201002-3



T o i

BT 7E AR, 55 Fir Ak ) KA BE o I R R A BRI 553 A2 XU XL ) 1) 52 i 4 /0N, R 3 B2 OB 25 &
CMOS HHHL 10 G B> 1 20 B D' f (], B A] 3R 45 25 () 3 2 8. B = B Ak B9 3R 58 b A7 78 38 e | XL
(10 m/s) A B Z2 B0 RUIm] o A AR SR FH 3 42 90 35 ' D 10 ol B 1 0 W G I () B, 2= 33 Rz 7 B DY s (] N 2 32 3
T 100 pm, B 7= A= W] 2 B s 0 s skl - RIS . i CMOS (19 10 f R0 B S s ) 2 6 ik B AIR
WM 5 B SR A R RUBE Ik 5 19 ok o 0O B R o R TR S IAROE AR B i SR sk i AR AR R DL
TEPK vp TAESF N KA UWEAE D) R A5, 456 3 F & 2% 0l 45 7232 55 4% (Field-Programmable Gate Array,
FPGA) 3K 2l (14 94 F0 IRUEE Ik v 1) Jok w8 81 1 52 AR, AR 4l 2 S A 06 25 79 me 1 5 PR Il CMOS A4 19 BE B2
(B, ) 1T 20 20 R0 RUBE Jik B 9 Bk o 80O BRUBE 2= B ORE -, B 10 m/s B9 KUER T, 2 1% R - 78 SO Kk 58 1] (] 9
iz S B /N 0.2 pm, L HUE = R T BRI T BR 2 pm /N— A 90, 45 A B IE B nT 3R 1S R 5 1Y
R | DL S IXUEE X I 22 AR 3 2 B0 ) 5 )

H2 BEZHETHERIALL
Fig. 2 Trailing of high—-speed moving droplets

25 L A IR 1 il 5 2 3 SR R X TG 92 5 KU T 3 L, 2 T R TR G R G S A R R R R A R TR
BIG . ROR) WS ERERY) I = A GL T (B8 R U1 A, 6 s i A S i . FEIM ARG hh T
E R T I 1 BL R Y A 2 R 3 40 A, S B TE 2 S B S 1 0 DR 0 i, S 6 R R 3 s R T i 3 XL
B o BRI R RR SH JRUBR 72 A K 4 5 3l TR) il DH I 28 88 5% By, i SR R X e 0 ¢ 3 P KL 1) o S PRS2 56 v
P70 AL 2% 7R 8 S XGHE R 0.7 m/s. HERARTE 0.7 m/s WG DL R 19 R 1T 52 ma %, A1 JF )R T i 5 1
B, FI3ERT 0.7 m/s Kk B A 457 A G R FE X IR, R AR X 8 52 XU G55 50 R, 4351 0.683 m/s il
0.667 m/s, RITIAE R /N T 5%,

0 04246 0.493 0.739 0.986 1.232
Velocity/(m's ")

2y

(a) The airflow incidents the sampling area vertically (b) The airflow incidents the sampling area at 45°

A3 0.7m/sREWFITHESHE

Fig. 3 The influence rate of Carmen vortex street with a wind speed of 0.7 m/s

1201002-4



SR, 55 T8 2= 0 312 O A 507 4 B 7 BRI O

3 KRBE|S S

3 XBRRGHRGHWRER FIRANIEE

Sy 56 1F [R) Al DH I 58 45 76 SR A DX 8] N (9 0627 0 B R RZ R GE W T USAF1951 40 HER AR . 7 a—
v R T B SR A T AL A 1.35 mm < 1.35 mm, VOG5 1] (= 5l 9 SR FE BE 85 Ok £ 7 T 420 mm, = i & 0 8
TEEmE ., BARRTE M EOmm.— 15 mm Al 15 mm 7 BB FHIRE . & 4(a)~(c) drdm/Na] 43 3% 1Y
LR 5 B T-6 (e mibr 5 ), X Yk 584 2.19 pm.

(a) At 0 mm (b) At-15 mm (c) At 15 mm

4 USAF 1951 4 # 2R E A2 EH
Fig. 4 Reconstructed holograms of USAF 1951 resolution plate

R B IE R W R R A5 (NC=>6 000 em ) "F BRIE LR AR 09 LU 5I0KS B, R AT R 4 DH 2R e 000 1 A5 o
BT AT 5 A BT AR AERLAR 20 8 2 pum (798 4>) (10 um (236 4) 120 pm (36 4~) o 2 wm A1 10 wm KL 1% I8
8 AR AR 1) ] By 2 B 7 JE B3], 20 pom s - 14 [ BRI B0 12 ki . ARF BN RGBT . th TR 7
TR B T T J ik R0 R T 1 R BB A LR R 8 22, R IORE AR I 1 A R BRI 25 0 0,42 pm o AN AR
ERL T A7 S A PR AR N TR 2558 +0.5 pme B 5 7R T IE 85 £ V-1 6 mm A A5 KL A7 5 AR 0 F B .
K5 (a) HriR 3 795 ANk 1, T AR B E BE R (2.0540.53) pm; 5 5(b) H iR 5 225 ANk 7, AN S N
(10.12£0.86) pm; [# 5Cc) HriR 51 36 AR+, A BE A (19.89+£1.24) pm, Z5 R RIIA R R F LR G
PRI 98 % o 28 3k KK I 18] 52 56 W2 5 43 A, [8) 3h DH UL 28 58 2R b 25 8] P4 19 S [) B2 A2 s 1 280 4 /0 T 50
A IR R R T

(a) 2 um (b) 10 pm (¢) 20 um

5 5% &6 mm ik Rk T4 N E 4 R
Fig.5 Measurement results of a standard particle diffraction plate at 6 mm from the focal plane

32 HFx2EENBUESHEGERRNAE

TEAAG = T BT 4 BRUG T B R — 07 b 47 048 IR A5 HLE o FE AR . IR, RS — i 4 R
T AT R T e, B AT R . PR 2 AR AR 40 mm A9 S B b O3S AN TR . B R
7 X B T B R 2 AR R 4 U R Rl O A K 35 5K TR & BRI Rl o — kL i 6 TR .
A 4 B AR RS kT T LR A S R v Al SRk e Ry T Tl RUSE B R 1) JRy S 2R B R X, 4
6 1Y R 26 HE o T 7, HE A X3 N AR R Ak b 5 X (5) XT Ry, HLAR AR IR s Ab T R AE 22 A — MR E

1201002-5



T o i

T 3 — X e 35 7k A 8 4 BB P AR IR B S o 181 7 AR T @ BEF b FIVREF ¢ 7E 354 PRI 17 L A 15 45
Fo TR 35/ B DX I 14 Jy B R B O 2 L ARAS LT TN I JR S R R B O 25 il 4 o A R P BRI
So BE A FE 7 22 B KR AR R izeobr - 09 SR A 1T, BURE 1 SEBR 09 < Bl B, AT T R, WnE 7 TR o i kL
Fa b F ¢ B TR O B4 0 h A 1A A RS 12 0P I

Depth of field

Numerical
" reconstruction extension
R —

hd

35 reconstructing images

M6 2T GRS E
Fig. 6 Method of global digital image fusion

15000

1zoooﬁ
£ 9000
cee 6000 F
3000
005 10 15 20 25 30 35

0
Reconstruction of the i-th plane

(a) Determination of the focal position of particle a

LTV of particle

7500

|||I|I||| ||I||| 0 Al R T, ..
0 5 10 15 20 25 30 35

1500 +
Reconstruction of the i-th plane
(b) Determination of the focal position of particle b

' . 0 PR T TR T S 1 A
0 5 10 15 20 25 30 35

Reconstruction of the i-th plane

+ (o]
W (=]
(= S
(=] (=]
T T

LTV of particle
W
e
o
e

(5] +~ [N ~

) N < N

o o o o

o o o o
T T T

LTV of particle

N

[l

(=]
T

(¢) Determination of the focal position of particle ¢

W7 R#xE#Erz5nFHE
Fig. 7 Local tenengrad variance and determine the focus of particles
Xof — W K e B b B R AT RS B AT AR AT R R X i AR BT Ak B 5k P R 4
R 3 IR B B R AT AEA o PR AR P 0 i ] — RO s BN AT B (R T A 1 O P R
PR AR o U RORE 7 PR A A s Pl T SR B s T 1 X R AT A o ROk 1 EAT W AR 4, AR B

1201002-6



45 T8 2 T B2 HO0 N Y B 4 85 R T

BT 6 35 (R R BN B, ATl 8 s o 18] 8(a) ~(e) B /R T = 2k - i U0 ] o e 28 ) TR 53
U5 AT AT X B L (AR AR A = 25 B AR R

50 um I

(a) Droplet 1 (b) Droplet 2 (c) Droplet 3

E 8 s R A A
Fig. 8 Identification diagrams of droplets

3.3 EHEESW

FEA W SR o, [l DH R 8 7% 220 168 4~ /NeF B8] 46 5 2 b JE = i 2B T # . BEALAE 168 /N
1) S 56 5 4 P A R 3 /NI UEAT B A BT TR 9 SRR T 3R ALK H NC .MVD AT LW C 28 fk ka3

kT 6 R 1) it 3 XU X [  DH 2R G 78 000 3 B2 v K 2 R A R e T s 6 Y
5 [E FM120 25 1% 3 A0 £ 45 8, Se e an 1l 10 Bros o i T FM120 55 3 35 A% A 15 8 XU Bl 2 %6 &, HORE m)
e a1 S QP 2 Y N i e 1 = L5 T My PR A /1 O

XF LS L et A o R RLAR RS = RSE 43 A (DSD) o DSD BB AR K2 B T 2 i 43 A7 1 4R AIE o
N T ET DSD Y Fe 3, PR R 5 2~50 pm (9 = 4% K/ 30 Be(bin) o 25 1 255 124> bin B 58 Ry
1 pm, 55 13 £ 55 304> bin (4 56 B A 2 pm. K5 A bin 51 1 2 178 B8R LR BE R B HEAT 5 — 1k, 75 3 DSD. 3f
S ARSI E] S A DSD, A5 2 E ) DSD, WA 11 s . FM120 By 4 45 58 26 4 I R, DH I
W 25 RS20 FIEE SRR o B =% R SE, DSD 43 b7 23 (smaller droplets, bin 1~bin 2) | H1 %5 = i
(medium droplets, bin 3~bin 5) Fll K = % (oversize droplets, bin 6~bin 30) . £ % = % 3= Z 4> i 7€ bin 1 £
bin 15 1, 1fi bin 16 % bin 30 71 () = i A X4 4> o IE 11 0] LA H EM120 048 (4 K 2 38 A1/ 2= 3% 10 7 2 v
JEHE T DH. 4559 J27E bin 10 2 bin 15 71 2 i JLF 5 4 A7 B FM120 S 21

Pl 12 J2 1 35 80 BE 1 B 07 &1, X5 T o 45 22 0 09 B0k B, FMI120 9 U8 25 21 43 1) 2 DH 19 116.84 % .
91.86% 1 83.10%% 5 /IN = 1 B vk i, 43 1 R 61.54 % . 30.24 % H1 18.39% 5 K == 1% B &, 43 51 Ay 26.90% .
16.79% F128.57% o £ DH (W 45 K v, =4 5255 K 2= 0% 19 L4543 510k 16.75 %6 .26.13 %6 F1133.01% - i
FE FM120 fh il i 25 5 v, K200 1 L8l 4 3310 ok 5.17 % .7.28 %6 R 17.01 % .

XPIE LT ATE 12 053 BT B R FM120 7 46 =i ik . i bL AR i R e ™ & . 5 4R, K=
T o5 LG/ PR OH T A 4SO 18] 7 bE R 45 SR 22 BEAR /N o AR50 = (= S h , R i 09 i e K, PR 2R 1
MR R K, EHZHERE T, JFIE LWCy, 42 LWC i Y 3.49E1.63 1% . A T #F 58 K = 1% %F
LWC B 5Tk, I ER bin 8 2 bin 30 " () = ¥ J5 , 1% I REAIR R 1.2340.56, 4 &1 13 7R o 7R &l 13 19 kg 2k DX 4k
s TS 18 2 30 min 4] 1Y B 4 LW Cyyy I FH AR B RE o 10 X F M B bin 8 & bin 30 H 1Y = ik J5 1Y
LWC, AR 5 IR LWC, AR 5 LWCoyp #HRL . DL S5 SRR BT FM120 /Y K 2 1 1 451 2K B 42
ST LW C AL I 5 5, R I T UL s Al ) mT S

1201002-7



NC/cm*?

0 6 12 18 24 30 36 42 48 54 60
Time/min

(a) Changing trends of NC in three experiments

S W

0 6 12 18 24 30 36 42 48 54 60
Time/min

(b) Changing trends of MVD in three experiments

O\A/\A L L L

0 6 12 18 24 30 36 42 48 54 60
Time/min
(c) Changing trends of LWC in three experiments

Mo =Zdsid Bl DHZAZWNN M =W ES SRS

Fig. 9 In three experiments, changing trends of cloud microphysical parameters observed by coaxial DH system
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Fig. 10 Schematic diagram of the comparative experiment
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Digital Holographic Method for Observation of Microphysical
Parameters of Orographic Clouds

ZHANG Chuan, WANG Jun, ZHOU Hao, YANG Chenyu, LEI Ke, LIU Jingjing,

HUA Dengxin
(School of Mechanical and Precision Instrument Engineering , Xi'an University of Technology,
Xi'an 710048, China)

Abstract: Clouds cover two-thirds of the Earth’s surface and have an important impact on the global
radiation balance, global climate change, hydrological cycle, and artificial weather modification.
Meanwhile, the cloud in the atmosphere remains one of the biggest uncertainties in weather and climate
changes. As cloud microphysical parameters, number concentration, median volume diameter and liquid
water content are important parameters to investigate cloud microphysical processes and weather
prediction. In the current observation technology of cloud microphysical parameters, remote sensing
method exploits the power spectrum data of satellites and radars to invert cloud microphysical parameters.
However, in the progress of data inversion, properties of cloud droplets need to be assumed. Therefore,
realistic droplet spectrum and cloud microphysical parameters cannot be obtained, and their measurement
accuracy needs to be further verified. Airborne instrument requires strict airspace application, and its
observation time, spatial continuity and sampling frequency are limited. The measurement method of
existing foreign droplet spectrometer based on light scattering will destroy the original cloud droplets field
distribution. In view of the above bottleneck problems, an orographic cloud observation method based on
digital holographic theory is proposed. This observation method combines the active wind direction follow—
up system and the nanosecond pulsed laser modulation technique based on complex programmable logic
device, and utilizes global digital image fusion and local tenengrad variance algorithm. The digital
holographic experimental system based on this method uses a nanosecond pulsed laser light as the light
source. It can eliminate the multiple ghosting phenomenon of high-speed moving particles and obtain
accurate holographic images during the recording process of holograms. In the reproduction process of
holograms, global digital image fusion and local tenengrad variance algorithm can determine the focus
position of particles in the measurement space to obtain more accurate three-dimensional coordinate and
size of particles. For traditional fog monitor based on the light scattering theory, its sampling method is
inspiratory, which causes the loss of particles during the sampling process of particles. However, the
sampling method of the digital holographic experimental system is open. The active wind direction follow—
up system can avoid particles loss to obtain the more realistic droplet spectrum. In the Liupan Mountain
Orographic Cloud Field Science Experimental Base, long—term continuous observation is conducted to
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obtain cloud microphysical parameters. These observation data are compared and analyzed with the
observation data of a light scattering—based fog monitor and forward scatter visibility instrument. In three
comparative experiments, for particles of 2~4 um, the measurement results of the fog monitor are
61.54%, 30.24% and 18.39% of the digital holographic system, respectively. For particles of 7~50 pm,
the measurement results of the fog monitor are 26.90%, 16.79% and 28.57% of digital holographic
system, respectively. The above results show that the digital holographic method measures more droplets
in the interval of 2~4 pm and 7~50 pm. In recent years, many researchers have found that FM120 has
particle loss during measurement, which is consistent with the findings of this paper. This method can lay
data support for improving the theoretical understanding of the physical process of cloud precipitation and
the development of parametric schemes. It can also provide important technical support for research in the
fields of weather, climate, artificial weather modification and atmospheric chemistry.

Key words: Digital holography; Orographic cloud; Cloud microphysical parameters; Global digital image
fusion; Local tenengrad variance
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