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Fig. 1 Study area location and the CZI original image of HY-1C satellite
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Table 1 The main technical indicators of HY-1C satellite CZI

sensor

flidEs WAL Fl/mm 25 )73 B4 /m
1 420~500 50
2 520~600 50
3 610~690 50
4 760~890 50

23 WMRAZE

AR SO e B E AL 5 S AR AR 25 A W T 1, LA
58 CZI 18 LIRS — Rl b A B 1) e AiE 22 5,
R I O G WA SR U R SN E s 0 )
CZI B A A 3, SR I T 21 A% AR 55— fi il b A 9O

Tithb 2
- JUTAEIE ek ag BB
- FESH A
LLABRAREL YRR 31 MNFZE i

2 A SCRTTE 5 i A A
Fig.2 The research flow chart

T ARl 22 R OGS B8, 38 2 AH M 43 B i 32k e A
T8R4 A T DA BN, 4K R B MNF 1 — 25 34 58
RGO TP ST bR 5 — i i A B 14 D' T B 23 [
AR 25 57, S5 ST TSR B IR 2T AR AR
2.3.1  Hdswuak

B T Ak HR A 5 TUART A IE AR B RE AR, CZ1 B
K HDFS #% 2, JUAT A GE A H 4l A 19 RPC &
B LB EURAR o e a5 B, A1) B4y
FEM S G 3209,

LD
" ESUN, -cosf’

X, p ARAETR SRR M), L, AR

0 (D



106

MHEdy 4245

A TR A TR AR B R O 3 A G S B, S
W/(m?-sr-pm), D & H ##E 25 (K SCHAL), ESUN, AR
2 T S 34 K BH G 1% 48 BB RE, BA47 O W/(m?-pm),
0 K BH R T A, AHE S 500 B HDFS 048 4 Ji 4 2
HPAR .
232 L%

ST PR 55— it i 1 A B O % AR AR AH AL, FE CZI
JE IR S ARME LA 43 o S 28 AR B . KA S5 15 BB
56 2R PR — i il b A B 1) 25 S, AR SR S Y
(6 T 48 R A CZI R IR Bt . 2R B BRI 4
B AR o A A B A R I 2 ), AR SCREH TR LAY
8 l A A 1 B e A1 R OK AR R B, St — R
CZI 1% E R BOCIEHRAE, Mt 7 3 D B AR B
AL R R L A8 %, Horh B B AR SO R Rk
F AR 9 76 A [6) 9 B 22 1) (4 08 — fk 22 (e, nT IOk
T A L s HH Sk 2Rk AN [R] b 4 AE T UL OB B Y

BLnf B AR A — AR AR R . A R
i I 2R T HEY, AR EE G B E P AERT L
Ay, B BEORIE S AR5 i (5 e 1L ) 9% BB )7
HEZ, MNF F DAk 32 i 732 46 70 e 7 3 5 S22 %
BESR AN 2 . Boardman 1 Kruse®! {IE B T MNF 4§
RT3 SE PR T Lo A8 e, 15822 G35 BCHE H A 1R
P AE 5 PR o3 20 1, 8 S R SEAR MR S P 2 I
HEAT AR B, ol 72 4G 5 R RS Bl 7 2% I O B I EL
W B[] AN AR G, 9K 5 0728 46 o 18 B840 6 A A o 3 il
gy AR

i —20, X 26T R X R MR T 25 R B A T
X AL:

A=E'C'E, (2)

Ao, Cr RIS IRSEAR MRS U J5 22 55 1, A g HAREE
AR XE AR, E Sy i FCRRAR 1] 5 20 0 1 A HE B

ESRTFLL (40, SRR L A%, U]

e M E E R K2 T A R K I=A")E'CEEA™, (3
13 ROt i e 4. P, AR, & F=EA ™, W1 sCfes
233 /N ) B I1=F'CF. (4)
MNF #z i Green 5500 8 ), J& A& F2 7 72 JF IR AR 2 Y=F"X 54 J5 (1 B J7 2556 1y
R2 ANERANERSEREHTIR
Table 2 List of vegetation spectral indices used in this paper
AR PSLFR fH5 AX PEPH
5 Normalized Difference Vegetation R A B AURR, F TR
H— A2 AR Index NDVI (NIR-R)/(NIR+R) PRSI
FUEAR Bl L Ratio Vegetation Index RVI R/NIR o vk 2 B i A R AU
FARGN K T4 Red Vegetation Index RI (R-G)/(R+G) Ni}g%ﬁﬁ% M LB
B IE
SEF AR AT 2R L Structure Insensitive Pigment Index SIPI (NIR-B)/(NIR +R) WU%EWR’JEﬁH?J‘iﬁ@EW
H—Ak 2% Ko AL Normalized Difference Water Index =~ NDWI (G—NIR)/(G+NIR) of - 49 o UK
22 R R Normalized Difference Greenness NDGI G-R/(G+R) FHTFR A Eﬁjﬂ‘ﬁﬁiﬁé
ndex oy
o L 12 3 e ke Modified Soil-adjusted Vegetation 5 A 4 S SRS 5L
6 T - e T A A Index MSAVI  [2NIR+1- \/(2NIR+1)> ~8(NIR—R)1/2 N N
A& P LN =
SR AR Enhanced Vegetation Index EVI 2.5[(NIR-R)/(NIR+6R—7.5B+1)] I_]Hﬂégfﬁ f PR
I 7 P S
e MR B Atmospheric Inll:;:jnce Vegetation ARVI [NIR— 2R - B))/[NIR + (2R - B)] ﬁﬁi’/"jﬁ%jﬁéﬁ?{?ﬁﬁ?ﬁﬁ
; . WA [l M R CZIR B
ST S _ _
CZIE LTI B CZI Blue-Red Wave Segment Ratio CBRI (B-R)/(B+R) > 8122 AR Y,
, . SR e CZIp B
WA LI R | - -
CZUE LRI B 1 CZI Blue-Green Wave Segment Ratio CBGI (B-G)/(B+G) > 12 R L
. N CZI Near Infrared-Blue Wave WA b ) AE CZI B
CZLELIANEI LI B L Segment Ratio CNBI (NIR-B)/(NIR +B) o 2% L i
- s . R-G G-B S AR [ R 7 T LG
T Sl Sleasif A 322
CZIn] WL iR R CZI Visible Spectrum Slope Ratio CVSSR (650 — 560) / ( 560=460 ) B A 2

TE: NIRFRFRIT LM B, RIGREL BB, GIRFREIBL, BIRRTEIEBL.



43 RS T HY-1C CZI ARt 48 BT A B0 MNF A8 4 1) 21 49 R 2 HL 107

C,=F'C.F, (5
K, C NIRRT T 2
SR Y I AR E T A
Z=B"Y,
B'C,B=A,, (6)
B'B=1,
Kb, A, 0 C FFREAERE FF HE B X F B, B I LA AR
i) 2 2 ARG IE S
Z5 I, MNF i[5
Tyne = FB. D
2 A M 225 MINF J5 2% 70 i 42 IR 5 16 L B 7
HEZ, 52 AT R s B P e R LAS i, RS 3 847
£ A 34 v SEBL T TR 58 9 [R] BsF A
I, 2 2O AR BAE R
MNF $5 85 ) — 28 2 il T 06 52 AR W7t
7%, oI5tk — Al B R AR 9 23 [R5 AIE, 5 Canty™:
qz%«Xuyxu+mxxuyxu+mf) (8

K, x=(i, )T RREAR X I —MEICAAR, h=(h1, h2)"
PR AR I R B i, RV 75 P 07 26 ) LU JRUBR 3248 5
T F AR 22 5 W Wy 7 26 kA6 1T o

0.25

a. LU A G th £

PeK/nm

0 \ \
460 560 650 825

3 4Rt

3.1 CZI & EEW LIS E D 7

T 3o ST SR R X, R AT AR A — it i A
FEAR 14 32 W2 353 53 6385 il 28 (18] 3), v] WL7E CZ1 4%
b T YR MR A S AR OGRS RRAE, RS4RI B
YR AR A €110 VY DS SURAW A N A= 4 S =10 8
WA B RO I 5 e R 2 3 AR 1 R,
LA B b A IS I B KL X R T
I BERAR LR G AR TRV I SE . 20 AR —
B Bty 2t A '3 ot 2 B B AR L, AR AR
MEFE 4 DB CZL B pk X oo K 4 S CZI 214
ZT bR — i fi b A Bk 2 UL S S S oA B TR, AT
T I B B R EOM I 1) BT DR A N AE 53
A7 X A, BARTESS 4 DB, 20 B AR5 — i i 1 A 4% BT
5 PRIV ' s A 22 5, AELAN R, 2040 AR 5 i o A
WA Z U BOGIE 238k Kl 7 B b 43 A i [
B, NIMAAE R RN EE X . LA % ki h &k
KB 7 AT, B A AR 5E CZT 2 W02 S 2R B AR e X
G3 LU AR — il L AE B

0.25

b, — M B  H

0 . .
460 560 650 825
P K/nm

3 CZIsZAR LAk (a) 55— BERE HUAE B (b) itk il 26

Fig. 3 Spectral curves of mangrove (a) and general terrestrial vegetation (b) on CZI image
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Fig. 5 Histograms of the spectral index reconstruction data
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Fig. 9 Mangrove extraction results
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Extracting mangrove information using MNF transformation based
on HY-1C CZI spectral indices reconstruction data

Liang Chao'?, LiuLi®, Liu Jiangiang'?, Zou Bin'?, Zou Yarong'?, Cui Songxue

(1. National Satellite Ocean Application Service, Ministry of Natural Resources, Beijing 100081, China; 2. Key Laboratory of Space Ocean
Remote Sensing and Application, Ministry of Natural Resources , Beijing 100081, China; 3. Aerospace Information Research Institute,
Chinese Academy of Sciences, Beijing 100094, China)

Abstract: In this study, we first used the spectral vegetation indices such as normalized difference vegetation in-
dex (NDVI), normalized difference water index (NDWI), atmospheric impedance vegetation index (ARPI) and vis-
ible spectrum slope ratio of coastal zone imager (CVSSR) to reconstruct the HY-1C coastal zone imager (CZI) im-
age data of the Shankou mangrove national ecosystem nature reserve in Guangxi. And then, the minimum noise
fraction rotation (MNF) was used to enhance the spectral difference between mangroves and general terrestrial ve-
getation on the reconstructed multi-band data set. We established a decision tree based on the MNF components to
achieve automatic extracting mangrove information. The results show that the spectral indices reconstruction data
and its MNF transformation can effectively enhance the difference between the mangroves and the general terrestri-
al vegetation on CZI images, the mangrove information can be effectively extracted by our decision tree. Com-
pared with the experts’ interpretation results, the extracted accuracy of area of our method is over 90%. The overall

detection accuracy is 88% after verification by random sample points.

Key words: HY-1C satellite; CZI; mangrove; spectral indices; MNF transformation



