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Figure 1 Study area
(a) Location of study area; (b) HJ-1B CCD RGB composite image of study area

[ 5E A BRGEIN K, TS % TSR MY BRI 100 m2Y; 55— TR JCVESRIORS A6 (¥R H RS AT, 3t LA
XK RUEME (U0 T TR SR IR BRI BBk K 55 ) 14T IR B
FRITVE 2 27 M b 3R BGAR X ) WG BESU AAF S, T Be5E € I BIE, KBzt

K R AR, T HLIGVE DX 2 A A e K, BB K R AR K B

HETF 2008 4E 9 H 6 H IR ST 5 IR TR/ LA AL B A (HIJ-1A /1B), #%
AHF CCD AL (B2 30 m). HI-1B L AMENL (IRS, 2 [M 43 #5 % 150 m/300 m). P
& CCD ML 5 15 I 2 K, H%F AVHRR. MODIS, HJ SEAMLIESE T &A1 2y e
(IO FA, 1T AR 25 (8] 40 R 5 AT AR IR, RS I 2 AN B /N . BE 22 1R K A, RS LS. SE VR4 ML
S WRERT 3 A1 S AR IR, -1 B IZLAMENL L 1 sl BB R 3 Bl 7 b, (3L ok B
VPN T

AR T T EVFEFTHAE HI AL CCD (charge coupled device) 5215 FIF G4, S F5FT T
FUFEEL (SML, straw multiply index), IRIAFHFFLX PR 25 0] 73 H84% (30 x 30 m) FIFRGFE o3 B, R
HAL, 7E ArcGIS 1 5EET TRS EHHERIN 2 1) K R R B R T & BT, SRAFIFIX RS FTAEHE K
RO TRAESRAFIE T Y HERA RS FE 20 A1 (5 B AT LA 22 s BRI v v B 1 75 S50 T4,
T LA T DX LB K R (R UK A AR L AT AR 5 ) (190

2 MRESHEWE

2.1 HIREZER

RV E RS RIS A eI %™ 5, 2007 4= 6 H MODIS WY1 9555 PRI 3000 AN
FEAERe ks, P EHEFILES 2 A D4 R XA T EVL A R 238 (B 1), B sl KNk
CCD i 2800x3100 1270 (10K e 30x30 m). BFFTX EZAEYCRIA g AL 5 H F ) 2|
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%1 HJ-1B DERNMEESY
Table 1 Technical specification of on HJ-1B Satellite

Payload Band No. Spectral range (um) Spectral resolution (m) Swath width (km) Repetition cycle (d)

CCD 1 0.43-0.52 30 360 4
Camera 2 0.52—-0.60 30
3 0.63-0.69 30
4 0.76-0.90 30
Infrared 1 0.75-1.10
Multispectral 2 1.55-1.75 150 720 4
Camera 3 3.50-3.90
(IRS) 4 10.5-12.5 300

6 Ay, hze. KEes wlisieh & b s 9 AT IraaE] 10 A d), DUKRE. oK. fide
N, RN R IE RUAE RN 2 A B

2.2 IDEHEREFIE

PRE R T <rp B YR AR A 0y (http:// www.cresda.com/) FEEF] HI-1B CCD £ )tik
AHHURILE AN 2 63 AH ML (IRS, infrared scanner) £, SEAZ RIS (0] 24 2009 4F 10 A 21 H, X4
WL PERES S LK 1. Y3 4MEH Google Earth 524 4E A JUI RS 1F I 4 Bh % k)

R AL B AR S E AR  BUR BT LA IE « KA IE. RS 8 bR e AR Sk S0 i
JEBR 24, ¥ DN (data number) {H 5% %858 B AE; T BIGE BT IR ZEIX (1) CCD M1 IRS 5245 LA
Google Earth 5214 AU, SRR EHWA) &, 20 3%F CCD Fl IRS 52T LA IE, P& KA A
[F) (P B 2 2% R 48, Ak T ENVI 1) FLAASH BEHUG CCD SEA8E T KR IE, RIS S5 32 18 Jk
SES

3 {EMIREF RIS TR EL 512 EY

VEVIRERT 73 A JE SR R S I AN 5 D K s R TR A s . PRI A SCEE T HI-1B CCD %, #)
FHAR BEFLAE SRR 9] DRSS B, S5 B BRI B Se A AR I ok, P45 & RS FFafefiidia £ (SMI)
ARG Hb AT P

A AL S =R FEW) . FEFTHL BB, ZEREIT X SO s G % 3 R i) 43 il i EX
500 MNEEA ST G0 HT, 15 BIA R HIIAE CCD 4 MBS e K/ IME 2R 1K (1 2). KR
crop-max Fl crop-min RRVEDILE 4 N E SO R 1 e KB /IME, straw-max Fll straw-min &7~ 5 FF
16 4 AP BE P RO R I B K /M, soil-max A1 soil-min 73 B2 7~ BB AEAS [F]35 B 1t ek e /M.

PG 2 w40, 7 HI-1B AL CCD £l iyis . 2e B, B9 RS B iakh 3 R4 i
AR ER, ANRRARIF I X 53, ABAELLO B, R 1 S 5 2 1 die /IME EEAE P SO 2 1) dse KABLK,
R(straw)min> R(crop)max, ik X — i Be R Py & W S (1) X 0 oK AR Z0AMEBL, NIR (straw)min >
NIR(soil)max, AJ W& (KX 20 FEAT 3 5 @b . kT~ Bl REFT R G Rr E, ASCHR Y T RS AT SRR 454k
K ELBEATHEI (SMI, straw multiply index), A W1 K:
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Figure 2 A maximum or minimum reflective value for crop-straw-soil

E 3 {EYREHERERTHESARE
Figure 3 A comparative ananlysis of different SMI image

(a) False color composite of HJ-1B CCD; (b) SMI1; (c) SMI2; (d) SMI3

SMI' = ref(R) x ref(NIR). (1)

AIAT (1) 2a] BRI K2 RS AT M, ABAERS ANV AT 72 W 5 AR v | %4 Bod AN REAR &
X REAT L S A L B 2 TPAHER Y, REATH S A E IR L0 B ) 22 SO, BRIk T e S
FEFTH IR 2250, AT AERSFTFaE SMIT (R BEAT T 3fe LALTI B IR St 4, 49 BIRSFHaE SMI%; [AIN, M4 AE
Bl AR PS5 & 1 2, AT RIRERE A 2 G B SO I8, T AE 206 BOA Ay, PRI AT AR R £
BB SO B ZAE X 2 R AT 55 VR, 45 2R AT Ha 4 SMI3. 76 SMI' JERil b ot s (W b g 2
NN
(2)
SMI® = ref(R) x ref(NIR) x (ref(R) — ref(Q)). (3)

76 LA 3 FPR B RAALR T, SRR R X o6 HEB AT EL g oA, Wil 3 B, B 3(a) 2 IR IR
A RGEE, B 3(b)  SMI' 5415, B 3(c) SMI? 1%, I 3(d) A SMIP §¢1%.

SMI? = ref(R)? x ref(NIR),
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Figure 4 Strawland distribution map on Oct 21, 2009 in the study area

(a) Strawland distribution map;(b) strawland distribution in red Rectangular in Figure 4(a)

CA 3 AR T A48, R e4cdb jir i RS FTHRECRR B SMIT R EBUREFE, 2038 00 1E M o0 RS b ifg A1
FH O RS AP SR ARFRH SMI2((2) X)), WRETELF 1 DX 43 VR A% E b (R RS T, S AT X B2 5CSE
KSR, D, FE T 2009 4E 10 H 21 HEREUK HI-1B CCD 548, FIH SMI2 484, $REIRIFTIX A RS FT
AN 4 FoR. B 4(a) PR X AR S HI-1B CCD BB EAA UGS ME. A T 5%
SMI? FREMIFEHUSR, AR SCAERFFX 4 EAERLT 400x400 I, WK 4(a) T EHIE
FE AP R X, A2 XA (R 20 28 45 SR 1 4(b) i, B 4(b) R BALI 73 248 1 5 SR AR AR 1 B
I, s @ RIS A AN 2 U R RFEFE L. 7T UG A SRR RS AT 1 6 i AR AR H (1) SMIT?
FRERT R L MO RS FF L (6 B ] 4(a) HeRor A A @ IXR) SEIFEH (RN 4(a) #EXIL) . &
WCEIVEY (6 N B 4(a) SEHOIR A 2T () 3 L2 5 TR VE b X 43 .

4 FEHREXRFIERR
4.1 RSENEE

PRI At AT B s A, BEAAELRE R A S ARt K 2 I L, B A, A S (B K . T T i
# (300 K ZiAy) SRS EAEPAAE 10 pm oAy, T KAAHLEE — AR 500-700 K BA b, FUR S 6 (R KA
3-5 uml. H i, AWFFCRHLSMANL (IRS) HIBEL 3(3.7 um) 5B 4(11.5 pm) FIE FralidiT K
RN B RS v T i B e A A, R

Aln (—AS%(A) n 1)
AP TORSERE (K), A JK (um), C1, Co JEF AL, 20 HUE 1.19104x 108 F1 1.43877x104, L A%
W2 (W-am2sr ).

H A RS U KSR, — 28 Li 25N (71 S s i) B s, 43 3 )3 B T
NOAA/AVHRR K g8, 55— Giglio 28 A 121 F1 Kuafman 25 A\ 08190 $2HF) « R L

T(X)

(4)

121



HIRASE: 21 HI-1B TR KPR RIS AR e

AU R, &1 MODIS K A7 i K H I E. FERI T COD R IRE s AT 7T X 1 FS
FrHfE B, PUASCZ75 DL PR, $2 R TR RS AT S CEEA B %) R UL . %, il
IRS B 3 M5l (T5) CAJCR B 3 HUE 4 Sl 2 (Ts — Ty) B — € BB SR AT fig A2 K A
g6, KT BE, Li 55N PO 75 s X MR R 75 (B 315 K, T3 — Ty A 14
K, MOD IS [f] V4 KOS Mg 23 R 310 K R 10 K(FIR) BAK 305 K Al 10 K (g F)12 e
FIMEDIREFAERE 2 h /IR K R, BRIGEINTI B2 S5 AR SR HE 2 AR, D d mn RIBUZE AT TR 310 K F
10 K((5) 2X). 2 2 20, i E N CHI{ENNER (contextual threshold tests) £ 2:BRth K ok, BUE L vHE AR
JA 5 K G T A RS AR CEE G THRRE (OME ps UEZE o) SKRHDE. AR5 S8 I0 e FRAH
ATy > 325 K Ml Ty — Ty > 20 K I 5R0T, fEAF G2 5, FEATTEDR BOE BIE R K
RO WERER AN K I (6)—(8) =M, wnT LR e R D K

Ty>310K H Ty - Ty > 10K, (5)
Ty > ps + 1.503, (6)
T3 —Ty > p3—4+1.503_4, (7)
Ty > 260 K. ®)

(6) I s M og 73 IZRZR T SR TCIE 3 SIS AR HE S, (7) NPT pg_y T o5y 73
AR BB B 3 HIB 4 Seiln 2= I BMERBRHEZ. 3 R/ Al A 3x3 fBon sl 21x21 &
JLZ AL, HET R BT B A DT 1 B BT 25%. Ts — Ty TR LLHERS i
T SCUABRI L IR O K R DR DR S SR (Gt i 75 SR D A B 3 IB BUNMEAN, o /e e, ¢
B 3 Lhik B 4 #MEIE 2 ndm i e, DRI T — Ty e 20200 A (8) X, Ty > 260 FTHERR & A
I ESPNIbY i

gi bprik, R —AMEonild 17 (5)-(8) AN, miikse R R, HHE AL W IE 5 Fros.

4.2 BERHERARIIE

FEATRERE K R A EARR LR 3 ARl 285 1 0 B T2 KRB 1 HI-1B CCD M4k S iff
AR, G AAEREADOCE S WAL SMI? SEUEIRSAT, #HHE T HI-1B IRS 524%, AT B e /5 sk
PR 3 LB 4 1R ERMSERL, IF45 G KRR RO I P R s (B BUREE K, T
WK RS 28 2 2 RIS IR SR EIRS R0 A BB K i LB D R R AT R B2 IR R A
FEEAN 223077, 1K s % B R R AN R )5, E ArcGIS9.2 B xh K ik
SCAF SRR RSO REAT B B0 AT, SR SARSAT 2 AN AR K R, e iR Ko Boni
OB AT 5 3R, SRR A ek . RARECARFRE W 6 .

AWFFCVEYIREAT SERE K R BB AT RS 730 1 D 0 2 F, IR AR K R R A4 2
T e MR, B T AR AT WG B SR HEAT I — ARSI, L& R T B AR BB
TR K s S350, A8 Rl s AT SESR B 2 MRS A b, VLT 1 K i 4 R R Ay
M D KRR BRI, ASSCATEFE X N e 3 R RS R T o0 A AR D g, i fERS AT S U, ik
HRAEAT BTS2 2 = MUK BRI M, Gy PE o R B, AT AN 2 AR AT SR e R I . B
A KRR E5 A AT i AL = AR B R B PR O KR, A Bl GIS HAR RS 23A1 B a3
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Figure 5 A flowchart of hotspot detection using IRS data
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Figure 6 Crop straw burning fire judgment processes
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Figure 7 Distribution of straw and straw burning fires on October 21, 2009 for the central part in Jiangsu

(a) Distribution of fire pixels of all types; (b) straw burning fires extracted from all fires;

(c) straw burning fires and excluded fires;(d) distribution of straw and straw burning fires

B EIZEE 20 BTt T LIRS i HERR AR RS AT AE D8 K SRR BRI PR D K. DR AR S K i 0 5
TATAEI CA_E W AN AL Z AR FFAN S5 M e R AT B8 K o 4 R (R HERf

4.3 {EMIFEFF IR A RIRA S5 E

7(a) 7 T T A KR SEAD PAT AW T T IR KB o0 ST ST A AT
TP Z A ARG AL B OGRS T RGP e A e A R AT, JRATERAT T R AR AL K
L, BVRSATAEBe K . SARSAT B AT T R K UG AT 47 AN, & E3RAT 1 37 AAEATE
FekmifBon. K 1(b) s T 7(a) T REEAME P P A MK K BT S RE R B o dr e IO 4R,
Ferp A R K RT3 7 A, MEAIIHTEETZR, XL 5 RFHR T AT 5 A,
UK 5 NHIE K UGG AL B A O, SRAG T REATAERE K, MERIAAE TP i) si B, %
BRI A FRIARS AT BERE K B 7(c) (d) Pras. A4 7(d) AT BTt 45 X RS A8 e i 0 A
LREE r B RARAL R, 5 AT ORI IR A e AT .
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Figure 8 distribution of straw burning fires in MODIS image and IRS image on October 21, 2009
(a) Distribution of straw burning fires in MODIS image; (b) distribution of straw burning fires in IRS image

4.4 5 MODIS X & 7= & b X84y

FHFXFEEIGAER 2009 4E 10 A 21 HI¥ MODIS ik [ 15 HL 2% k2% FIRMS Rk (http://maps.
geog.umd.edu/firms/wms.htm), PASCAEER SO TE S, £ MODIS 1 km K 5™ i (MOD14)
P BN K S B S 22

f#H1 2009 41 MODIS K s, Gevk—Em W EH Rl —A7 & 3 /N H A #8 s B K R
I T 22 Bk D4 ] 8(a) b 2009 4 10 1 21 HBFFUIX Y HERR [ K 455 1) MODIS i il 1) %
Frk s AL B 8(a) I 14 KRR, Yok AR Aqua MODIS £R145 8. 14 8(b) 42 2009
fF 10 H 21 H HI-1B IRS LM BN 37 MEVIREFT K st a) 73 A . LR 8(a) Sl 8(b) AR
Bl MODIS 45 HJ & IRS I FFRSFF IO B A AR 25 [0 041, I B 8(a) T 7 AN K AT LATE
B 8(b) HHk BRI NG A, TR ELERAIE T HI-1B IRS KSR 2. T MODIS 5 IRS #£il
(K] K RAFAEANKT LI B8, — AU TP 2% (8] 3 % %2 (1) 2 5, MODIS K ™ i IR 25 (8] 43 78 %  1000
m, 1M IRS “F[H 73 #4300 m, K IRS A/ £ MODIS AREZRMI1) /N K il — U8 T REFHAERR
F R AEIBEALYE « RFSEI R (AN sz e, 1A T k958 N T (0 LA IR ) 2 5 ) TRS SRENINS 1] /2 11:45,
MODIS FREU E] & 13:05, MRS FIAEHEM K A IRS BRI 2], = &P F MODIS K =i, &’
BRI P AHR [R— 7 3 AN H PR H I K A [ 5 T 22 Bk, AR AR AT — L850
S0 ] KRB ARRE A A E MRS K i b MODIS #8390 1),

5 @SR

(1) EEXHEY . FEFTHL S RRAT M 3 B, M HI-1B CCD K5 4 AS0T Wl /3 204 BE i
SPRFE Y, RS S AR LG B BAE BAT AT X 70 PE, REAT MLy B A 20 A M BOR AT AT X 73
P, b TAEIRSF GRS iR 40 SMI' . SMI2 Fl SMI® . Z5 G 5T X S VED RS FH R HUSR 2 A,
SMI? B S 4F 1) DX 73 TR B A% PR RV E DDA R TR BORURS A 23 A1

(2) LR T AR A< B TR SCHISRERINSERE” PSRRI, $8i TiE T HI-1B
DA IRS B8 EER 1K RIS, R R SRIBC T M S s AL A A R E RS AT A
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A straw extraction and straw-burning fire detection mode

using HJ-1B satellite measurements
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Abstract Gas and particulate matter resulting from straw burning pollutes the atmospheric environment,

threatening human health and traffic safety. Straw field distribution provides a basis for remote sensing monitoring
of straw burning and the estimation of false fire points. In this paper, HJ-1B CCD and IRS data were used to study
straw field identification and burning in Jiangsu Province, China. A Straw Multiplier Index (SMI) calculated from

spectral characteristics was introduced to distinguish straw fields within farmland using HJ-1B CCD data. Then

a classic fire-detection algorithm was used to extract fire points using HJ-1B IRS data. Finally, an overlay analysis

was performed on the straw vector and fire vector files to extract straw-burning fire points. A comparison with
the MODIS results shows that this straw-burning fire detection mode based on the HJ satellite is feasible and

effective.
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