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Abstract: The normalized difference water index (NDWI) , normalized difference water index based on
blue light (NDWI-B) and combined index of NDVI and NIR were applied to water body identification
(CIWI), and the discrimination to farmlands, roadways and settlement places was calculated using HJ-
1A/1B CCD date of 300 samples from the Hainan Island. The discrimination of CIWI water index model
is the highest, with the comprehensive discrimination of 34. 61% and it is the optimal model of water rec-
ognition in the Hainan Island. The best recognition threshold of CIWI water index model (168.54) was
confirmed. It was used to extract water information on 24th of February and 24th of September, 2014 effi-
ciently, with the total island water area of 677. 41 km’and 698. 62 km” respectively. The total accuracy of

water extraction reaches 92. 00% . The CIWI water index model has the advantages of large discrimination
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of land and water and high precision extraction of water area, which can be used to extract water informa-

tion of Hainan Island. This paper provides reference for optimized allocation and management and dynam-

ic monitoring of flood disaster for water resources in Hainan Island.
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Fig. 2 Locations of sampling points

2 BTk

2.1 KEIEHUEE

211 A E SRR IE S AR Bl (Y 3 ]
KRFHE, FIHZ BN LR AR R BUK A& T
AR E A T IR G R R A K AR RN E K AR AE
AFEP B (SAFBEEAE) Z G 2

S, BT BRI AR, KR SRR AT IX
I B AR R R K AR $8 B0 B Mcfeeters $2
I — b 25 Sk MR g B NDWTP ) HH 3 A 5t
wr

_ p(GREEN) - p(NIR)
NDWL = (GREEN) + p(NIR) (1)

X fp (GREEN) | p (NIR) 735l g e A 21518
BB, RIGp5l 0 HI - 1A/1B CCD AR
2, 4 B AR, NDWIL g I — A4 22 SR (R 45
B, W1~ 10 kAR BOR AT LG E 21 5
P BOB W, 1R L1 B BN LT JC R 5
A AL T LT AN B 1) S S 28— e it o PRI T vl
TGP BERIT 15N B i) [ ZE 44 B i) NDWT e il
R B [RS8 1 /KPR FLARAgR K (UK 4 ND-
WIER, AEBE NDWIAE/IN) o A4S NDWI 535
B, KRR NDWI S8 808w, e RE R T 05 J
b3t i) NDWL/NTF 0, Hig/MEA/NT -1,

2.1.2 A TFHAkeg)a—1 £ KikdEd  NDWI
FRCREIC AL B Rt S KR X 70, (HIE M 2 47K
TR, AR BIEIIRA W, HOLEREa S T =%
WRERL, A PERBGEK . RSS2, EH—
P22 SR AR B Y TG AU 2R FT LUK
SRR, MR AEX ok i S R T DL B
(U — b 2 K AR BB NDWI - B 14

AT .
_ p(BLUE) - p(NIR)
NDWH-—B-p(BLUE) + p(NIR) (2)

K, p (BLUE) | p (NIR) 435 R i G F I 2140 Y
RSP%, BI4r51h HI - 1A/1B CCD B4 H 1, 4
PESI BT ER . KHRHE NDWI-B 312 JEie /K iRy
NDWI-B fHiz K, @i NDWI-B {7k, HiAh
Y1) NDWI-B £/,

2.1.3 A KAKIEH  NDWI F5 5k GEAR & i X 43
KRS, (EANREA RO X 20K A 5 s, AR
OINT R I, TEILLTANE BUMAE I S 5 e e, KA
(RS 3R AR, W S KOG E SRR, 5T
KRS IRER . Rt SeRIIRL AN 1 R SRS
S5 BRI LU AR A B E B AR, PRk JL 5 NDVI
SRA, RS EAMER, WA FRERX,
PN THEZI, TR = H 2 25, hit
B SR A KRS o cIwIH ™ = 2 s R

_p(NIR) - p(RED) .  p(NIR)
CIWL=ONIR) + p(RED) " & p(nir) "¢+ ©

(3)
X, p (RED) | p (NIR) 33l 4 16 AT 21 7P Y



152 HIlRA R AR (ASRBERR)

555 &

RS, BI4r510h HI - 1A/1B CCD 2255 3. 4
BB R p (NIR) SHIE LA R R {E; C
hrE R
2.2 HEEMEEREEIEE
b T B KARSE BRI K AR RN K AR B b
mReSs, 5IAX43E DD ( Division Degree) R
HRAKE: -
DD=\y§—Wh
WI + WL
K, WI | W 20 536w AR 7K A K R g 7K 1A 4
BIOME, DD Sk 1K ARTE B KR 5 3R KA Y 22
SR, DD BURFRWE Al r B R i, DD i
AN R HE T X 40 o
3R L P {32 60 7K A 500 43 AN [) ) BB
i, KKk B AR AR KR BARsr s o AR SCIRIEET A
206 KB BT PR A, S g SRR AR K M
BE 5 SR S H SRR RS O R 1 A
PHEIE, Al 2 AE 3R UM 5% DX 7K AR R il A [ B A 70 |
K B s SRR B bR ey oy 2 .
2.3 EEWIE
T IR 43 S AN s P R R 25 R R R
i, MERZERRE e DATHE A ORI FE bR . 1R
ZEHMEA B RR ARG AR, & — P TRRS N
JE— BN RE A B Hb TR 56 R 2 28 B EL A
g o AR R 2 M AT LA A T 00 T B AR 43 28l
X TR0 2 RS R B AR o A
FHRZEH B I 0] A R TC 2 Z R LB SRR 0K
FRM, F1HIZEMA (45 +61 +70) /200 =
88.00% , B i {44 K5 15 hy 88.00% o g i ik X
T NG R, 8 ST A ORI PORG
BEo A WA EAE R E SO 20 A B IE R
IR AKX T2 50 A B RCRAEA B (R A 19
GIEF) o 1 251 A A EHAEE N 45/50 =
90.00% . ZFabrde 1 — T R AE 59 E 5 M
SPRMMERE ., 5 — T, ZEON A PR PORE B E L
g BRI A B EER LA o 2 A YRR
(RP A MATEFN) o 3R 1 TR0 A FHP KGRy 45/
52 =86.50% . ZFEIRAR H— R AE 43 2 A FRIR 5L
b T FL S DL E 43 L

3 R0

3.1 BRHEE R KEZERE

KT T a4, %P NDWI, NDWI-B
FOKRFSBGEAT R R RS o 1B IE 5 i A
R /(I

x 100% (4)

_ [p(GREEN) - p(NIR) . 1.
NDWI = LKGREEN)+p(NHU +1]-C(5)

_pr - [p(BLUE) - p(NIR) .
NDWI - B _[p(BLUE)-+p(NHU +1]-c

(6)
F 1 REFE I
Table 1 Example of error matrix A~
i Yo 0 S
A B C Ei
A 45 2 5 52
B 61 5 69
C 2 7 70 79
ait 50 70 80 200

Kb, COHEEL, MRS RIS T IEE X
[, A3CCHUYEN 100, [FEFAF (3) TRy
C W IREy 100,

R FR G AL 3 P K A FE E AR AR SR BUBOR
ALK AR E AR, DAakih . bR, GERE . B
[eHb R 15 Sehb sy, A CIX 53 DD ., HER2,
CIWL FESEHUK AR, XpARcHh . Bfsb . 8 B& s R
H B X 43 BE 4475 F NDWI fil NDWI-B, Z54 X 3
#734.16% . )3l HI-1A/1B CCD %t 2 UK,
CIWT #5 BU ZL A T NDWI £ AU A NDWI-B #2158, [K]
WA Y CIWT BSR4 71 pig 5 () K AR,
T RAE S KRR S M R R X, &
PLIE 5 E A 168. 54 B SEHU7KAAR H RSO fe i o

23 FUKAIEBARBUK AR X 4
Table 2 Discrimination of three kinds of index models

to recognize the water %

KRR A R dERE ERM LS

NDWI  38.59 35.94 16. 90 15.24 25.77
NDWI-B  38.40 36. 82 25.56 25.52 31.30
CIWI 42.76 39.35 28.53 27.34 34.16

1) JRAAEALC100 4>, bhoty, HFd . JERE . o A
50 1~

3.2 KIEIRERFE EISIE

L2014 4£9 H 24 H HJ - 1A/1B CCD ¥t K
HEUE, DL 168. 54 (e, il CIWI BRI IGHE
B SRKIEGEE, 456500 RGE, IR 2
JE B A AR A TR BIDORG B B0 R . i 2k 3, KA.
ARHL, R, TR R R A RS B Bk
95.00% . 100. 00% ,94.00% . 86.00% ,82.00% , ).
BRI . Mt Bkl . GEREE . JERMbBEIER 250
R R o T3 — 07 KA S R AR ) P A B2 4l



551 Asg s HF HI-1A/1B CCD Bd il 1 18 K R B Ui 5% 153
7 83.33% . 97.31% , Ui BRI, FEAKMAK 255 FH CIWT ALY SROK (AORS B2 A&, AT AR R 2 ks

N S PR T LSS DR A 2 LB o KSR IBUR,
IRNEREIL 92.00% o £5 LRI DL 168. 54 Sy B {H A

5 BKAARAE B

H 3 RUASREBUR EKE AR

Table 3 Accuracy verification for water extraction
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Fig. 3 Water exiraction results in Hainan Island on Feb. 24th and Sept. 24th, 2014
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