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[EEIaS
e 1] ] L]
i et AL 5318
- I A KA e N VR
5 104 L e 1A %
AREHAE | [ NDVLE L7 ; i ]
YN {3 1 a1 1] - o ST
T - kgl || AL KTA| |
i AR 4]
IMU(H NN (BN NDVIEES ¥
AR A Gk, NDVIE || A s |l NDVI{R
I BTN <0 Mg A e
. . Y ¥ ¥
S e ) I e . s
AR 3 A e T 1 | pa ‘ ‘ 2 ‘ r—
[ [
e BRE H e (4 28
|
1] ¥ Y
NDVI 74 RVI 7] RDVI 7]
//}‘f/& I T)i ?f’)f( o T AR O<xc< 1 467
¥ ¥ ¥ - ,
b AT bR A0 | e T
SN A SIID
L ePN KA LTINS
l [ ]
¥

HNDVI 09 s dnl 17

B3 TrEMNFERKAELZB
Fig.3 The schematic of hail monitoring



240 Ak TREAAR

2011 4

ASCHE 2010-07-13 52K Hi Al 2010-07-19 52K )5
1E%) NDVI. RVI. RDVI ZE[HZEMKNAT S, k
VEMIE K PN

FIANs BRI BRI T AT, HERR LAk
FIRZRI AT RENE, ASCRHW T ik T E K s
B3 AR ik, XA CE s Rt A 2010-08-16 5
2010-07-13 HI-1A/1B CCD %4l () NDVI & 147 0] AH sk
BH, AL NDVI JE TBRRAR M, 800 Pk
52, 5 RE R BT ISAR AR AN A . HEBR FL A U
K2 8 NDVI BRI IIS m . FARE RGERE LI 3.

2 HBRES

2.1 ETHEBEHNEREESR
2.1.1 A FHBEEHREAE R
1) T NDVI Z{H B 55 2%
A H R HI1A/1B CCD RGB-432 I B

123°40°0"E 124°0'0"E 124°20'0"E

48°20'0"N 48°40'0"N

48°0'0"N

Fi 151
= i
SFKK

47°40°0'N

0 10 20km
—

a.2010-07-13 RGB-432 5% 4]

123°20°0"E 123°40F0°E 124°00"E 124°200"E

123°20'0"E 123°40'0"E 124°00"E 124°200"E

W% (E da. b) fEEDHT LI R, BFREX A B R
RAEYD R B KRG RIKFE, 554G 1R D & 1R 4 TICRI/S
G, MR KA N EEG FRFIKE . X 2010-07-19
55 2010-07-13 HJ-1A/1B CCD [ NDVI ${ii §1% K47 4%
I AAE 5, BB X HT S NDVI 2 E (8 4c. d. €).
WA, 7 Hdhd) NDVI ABAGGE, VR Ak Tk A4
KORAS . B2 T BHEX NDVI /N4, NDVI #BH] 5
Ko KATHHH NDVI 7F 0.35~0.78 Z[1]; K5 BHEX
4R NDVI {4F 0.35 A4y, Halc FR%E] 0.25 LT,
JeiR NDVI H 2 200 00 PR A0 Ja) 71 SEATE X 46k 8 12
R DIk o RG] 4 e Fah G s AN [F) 9 FE L A
B, Wiae B 4 e tf 22 R £ NDVIIBZN XK 52 85 Y L
Mk 4 efy b fAE R R S AL G2 Y 2010-07-19 1 £
R EFEm, A7N AL0 043 A2 DRk T i /K 4k 7 25
(K 4b) o Bt 4 e R A sz owiml somf e i 4
ANGE DX LR S o

123°40'0"E 124°0°0"E 124°20'0"E

48°20°0"N 48°40'0"N

48°0'0"N

F
)
EL 20

47°40°0'N

0 10 20km
—

b. 2010-07-19 RGB-432 {5 [

=z =

o1 Hpl i St

S| ozkK A 7| =mxx

2| =050 2| =m.05-<0
= ()-<(.05 = ()<().05
=0 .05-<0,25 =1(),05-<0.25

—| =025-<035 z|  ©0.25-<0.35

£ —035-<045 S| 2035-<045

=1 =045-<055 S| =045-<0.55

S m0.55-<0.70 | =m0.55-<0.70

2| =0.70-<0.75 = m0.70-<0.75
=0 75-<0,78 m(),75-<0.78
-().78-0.85 -=().78-0.85

z - z

® S

[=] =

=1 0 10 20km £2

o — [

5y 5

z ]23"49’0"}3 ]24"5}'0"E I24°I'_?0'0"E
. N =4

5z .

- w‘:-' A )

z

=

e

[

=]

-t

48°0'0"N

47°40°0'N

0 10 20km
| —

0 10 20 km
—

c. 2010-07-13 NDVI[%

d. 2010-07-19 NDVI[¥

e. NDVIZE (i 4]

B 4 HéE HI1A/IB CCD RGB-432. NDVI A £{4H
Fig4 HJ1A/1B CCD RGB-432, NDVI and NDVI grading difference map of Gannan county



%51

25 RsE, FF HI1A/1B CCD S 18 4 s i 5 3

241

T 7 AR RK . KEEWEKIES, 2%
BRI, EWmE AR, X NDVI H 2R
TRIIBEAR, B2 KB EMHLX AEY) NDVI U B398 . 7E
I PRI (52 9 DXk B 1E 3 AR K B FIRE Y 15
X 15 % TN AE RS X . SR R X BT A 50 i
NDVI ZAETFIEANDV I, 1E AR kR X
YEY &% 70 NDVI 2{HANDVI 5ANDVI, IRIECAE, R4
FAE I KNS KRR T 40 ), #lR =1, =0~<1,
=-1~<0 &<-1, R NWRZRKX, BEKIX, TEK
X K KX (K 5a) . Bl ANDVI=0.1123, 0<XANDVI
<0.1123, -0.1123<ANDVI<0 },ANDVI<-0.1123 4}
TRk AR, B E S KT RS2 AR E
B2 48.19%, HREFNE 52 K L4 il 21.48%F1
26.87%, HIREKIEFRE. DR RAKXLFEE
de R IBIEAY) A .

2) T RVI. RDVI Z1H K44

KH5 NDVI ZEAE R85, o5k E
2010-07-19 4 2010-07-13 [ RVI. RDVI ZAfi K. HIFFE
WI935 16 M0 %, ik RV FII RDVI 6K X HE4T 52 K
FEEEr k5 (B 5by o o KB RDVI Z1H K15
ek 5 NDVI LA, 10 RVI Z KR RS

123°16°0"E 123°20°0"E 123°24°0"E 123°28'0"E

123°16'0"E 123°200"E 123°24'0"E 123°28'0"E

I E A IR ZE 5.

K03 92 S5 A3 H IR AN ) 52 G R FBE TR BT 5 it w3l
RGBT L AT, EE T NDVIE Z(E K
Iy R EE R R XA B R X AR S S bR g R,
KT, AR SR OUAHST . X&) NDVI
CEE R T IR S P B R R 2 A 2. s A
2c. d LR H, ZRAEYK NDVI e, XARPEEY)
W52 KA AR, 529 NDVI s, 1
YIS KATJE ) NDVI R 2 5 R B ] S eV E 4 A2 15 T8 52 UK
KRR EREE . BRI E, 253G B i R,
S I X IAE IR A K, FECL NDVI K218,
WA S Y i Tk o G FLA R = i, At
NDVI HAUhEE o IX A2 0] 58 FE K55 1) 43 20 45 SR 3 s
i), AR X 4 A K

FT RVI A RDVI 241 B 53 2 45 R 5 S bt 00 P
N RV ZEAH &1 5 G 4 SR H 10 351 K XY [ B S/
TSz UL (0 FE I DY L, R DX R R R X 2 AR
K RDVI ZE{H I 14153 2 45 5 1 DX R 8 9 IX 5 A iz
HUOULI & AR LA B, R R X 4 SRR e K . 1 B
R R 200 GO B IR KR NDVIE i 24 2R
Al

123°16'0"E 123°20'0"E 123°24'0"E 123°280"E

e i ; '
& N : z : ‘”"‘F“J z =, N i
% T e A 2 i n 2 e}
£ R z A0 S SR z
& T e & e e 5 W S
] B 5 it < Ff bk =
z hEH G z M = z hd
S| o) = _iTH W s il
[} (] L =1
N z o i z Z
= E) S s 3 =
z 2 F
[ ~ [
Zz Tz ] S s
2 S g ™ o
3 z LTI ol Z
= g = wH e o i
= B SO B g = B g
o GHESH. HE 3 ) i F S ISES L M =
kR 5 Bk S R S
Z| CofmKi Z| iR B z| Coemrk
S| mmikE S| mmEmrKb S| mmhmki
3| mmEkx . 3 : W 3| kK .
5 g g 5 e s o [ T :
Tlo025 Skm S 7| 0.25°5km g - Q_Z5 Skm s
123°120°E 123°160"E 123°200°E 123°240°E % 123°120'E 123°160°E 123°200°E 123°M40°E = 123°120°E 123°160°E 123°200°E 123°240°E <
a, NDVIZ{H 4 44 b. RVIZ (i P 4 8 c. RDVIZ {4 44
B 5 ZAHEEHSBAERTER
Fig.5 Classification results diagram of each vegetation index
i \ e Ao LB s
2.2 BRZE[NH % km, FFRATBRERINS, [ “EHT 4R BIEHH

s NDVI ZEAH - I 73 B R W kB, &K 7y
AT B R EOPRAR, - AR R A ) P ALy [ SE 4, HL32
SR FEE F o ) PR TS O, R I A P HL i AR A
AN ARSEFIRK, ERORAEL ™ AR KCE AT
K, WREERKMEAK, EHFRTEEKE,
ORI TR R F i LR G A T A K
DXANG o Sl o3 AR B0 -5 DR I KB 15 11 D) AH
Ko WML RGUKERE: RbPEsR, BRHRKE 15
Wi R — A 58 294 10 m B 21K km, KAH0T m £+

5o Gt ATk IL, AKH RGBT N HIL 40
o, BREKIX DA 5.6 km, Kik 15km, HRIEIKE 5>
K (EEEdiET, —BOKEER. FRE R E.
RS RGENNE R R 7 B E . . R 340
WA R P%ZIRE RS THEE K.

3 it

K59 RUE S 2 X oKk, HEBR B AT
HetE, ¥ 2010-08-16 5 2010-07-13 HI-1A/1B CCD %11

it



242 Aeb T2 25

2011 4

NDVI EHEAT 2 A0S 5, 43 B KX ) NDVI ZE {5
FHUL B 0 LU, mAEKERAEGEDREAL, B
B K O S BUEPIET MR K X NDVI
ZHAT 0 UL E, fEYCEEek R K, FUElKR
o EUE, DA BRI K IR AR B . DRA e
TR AR RS Z MRS, s KA L, H
NDVI J& 218 ARk, T AN A& T i 13 A ARk P sz
Ko BHN, it HdR Bor 2010 4F BERTAT X IE R KA HE K
I, H— o REASRBUEY BT Frid,
Al LLHERR R S EUNDVI BRI 52

Kl 5 1815 45 S BEAR I I S e HH 8 K IR A oB K 1)
WOk, FEREBRERILR R L . 82K IRE R 7 AT RE
JLE T LI g B A R XA, BEAS R Ttk
HIHSIT KA, ET I M AR SS, XA T 29K K
G B A A BRI, T DLHERR I A PR 25185 iz NDVI
WK IR GO, B A ST NDVI AKX N & 5%
LI X

4 & ®

L) ARAEAEY) S 60 2R AE vl i, AR IE A2 K E
JAEL R, HLTE T il R T 4 A S S R R R, BIBED
AR, B S 0 S5 BRI s ] LG DX PR 2D s S DR AR A T )
LLIGIKIER . WBIK AR, AR A, W]
) FH 28 SR AR v K 26 7 S B SR I T B KR AR TR 40
FEREIE . WS R, WA e B gk
G, BlEAE, TR, b, BETER KR
I J5 B8 B 5244 1 NDV IR RDVI| 248 B )7 8 45 3 5 52
SER LU MAT, T RV 2K S 4 R K BEAR,
EEH R S N

2) ARSCARYERLK GV B SR B s 2
BEAE, BRI T R H IR B AR S AR R 5 2
HEAT B I S M T AT, AR VKRS 9 3 g s ) 1
AT BB S

3) M g BBt oL, FF454 2010-07-19 5
2010-07-13 1) NDV | ZEAE K /)N 5 28 W B K X5 FFadad A
Ml [ I AR AR 22 7 A AT B T8 R S e W )
TS HERTE . FEVID X 4> T 8L K A5 FoAh U S AR 18 K 58
B IR 2E S, AR ORISR RN T AR T 4L K I
FRE B LR .

BT A SCEA R GBI HAT 2, R
FEE A R R E AT e, K2R X HAEYD
PR, Moy ss, ARSI UE— MY g R, 2
R K ) A TR A e, BRI R, RN —
A 2RI IREE, ST SRR RO K HEAT
HAEBIEN SN . 54h, BT 2 EREMED &
KA S BIEEIR SR T, A Re S L XL
FALHE TP T, XL T T DRI

(£ % x W]
(1 20, KRS 35 20 e P B R 52 [ D). M. dT
TLR2A RIS 5 ¥R 2% e, 2008,

(2]

(3]

(4]

(5]

(6]

(8]

(9]

(10]

Liu Zhanyu. Monitoring the Rice Disease and Insect Stress
with Remote Sensing[D]. hangzhou: Zhejiang University,
2008. (in Chinese with English abstract)

FHEL, FA, EiRE, & i 10 Fokrh E E RS
G0 W N WU 5 VA EORBT ST RE [T ARk
2005, 63(5): 659—671.

Wang Chunyi, Wang Shili, Huo Zhiguo, et al. Progress in
research of agro-meteorologecal disasters in China in recent
decade]J]. Acta Meteorologica Sinica, 2005, 63(5): 659—671.
(in Chinese with English abstract)

Food and Agriculture Organization of the United Nations
(FAO). FAO Statistical Databases. Available from World
Wide Web: (http://apps.fao.orgl), 2001.

JATE. ISR /s TR AT 22 B b D sl 5 i v 1) 12
[D]. dbxt: HEHLFRS:, 2010.

Zhou Xuan. Study on Drought Monitoring Based on HJ1A.
1B Remote Sensing Data-Appiication in North Anhui
ProvincegD]. China. Beijing: China University of Geosciences,
2010. (in Chinese with English abstract)

Doraiswamy P C, Hatfield JL, et al. Crop condition and yield
simulations using Landsat and MODI S[J]. Remote Sensing of
Environment, 2004, 92: 548—559.

Ik, SEER, BRBERS, 45 JET HI LA CCD &/
9 B T RN, AR TREZER, 2010, 26(7): 213
—219.

Feng Lian, Wu Wei, Chen Xiaoling, et a. Diseases and insect
pests area monitoring for winter wheat based on HJCCD
imagery[J]. Transactions of the CSAE, 2010, 26(7): 213—
219. (in Chinese with English abstract)

EEM, HOIOL, EAUME, % R GIS F RS BIRMME
Yy B SRR AT Tk R[], AR LR 2%k, 2008,
24(3 1) 2): 331—336.

Gong Y anping, Huang Wenjiang, Wang Jihua, et a. Progress
and application of integrating GIS and RS technology to
monitorand forecast crop diseases and pestqJ]. Transactions
of the CSAE, 2008, 24(Supp.2): 331—336. (in Chinese with
Englishabstract)

WY, F4ME, WOOL, %5 Z/NEREMNGIERE
JIBIEWEINLY. Rk TR, 2003, 19(6): 154—158.
Huang Muyi, Wang Jhua, Huang Wenjiang, et d. Hyperspectra
character of stripe rust on winter wheat and monitoring by
remote sensing[J]. Transactions of the CSAE, 2003, 19(6):
154—158. (in Chinese with English abstract)

TR R, BN, XEME, A& VLA VKA URRHE & UK
BRFEVIY. BRKFEIR, 2009, 18(1): 53—57.
Long Yuliang, Jin Yongge, Liu Zhiping, et a. Climatic
character and dasaster of hail in JiangxiProvice[J]. Journal of
Natural Disasters, 2009, 18(1): 53—57. (in Chinese with
Englishabstract)

Mz, BOW, MBIEE. =B UK I 25 0 AR AE & L%
BPEIFIERT). BTG B, 2002, 25(6): 837—842.
Tao Yun, Duan Xu, Yang Mingzhu. Study on spatial/
temporal distribution and climate causes of hail formation in
yunnan[J]. Journal of Nanjing Institute of Meteorology, 2002,
25(6): 837—842. (in Chinese with English abstract)



%51

N

T HI1A/1B CCD ¥ it 8L 9 I il 5 ¥P 4

243

(11]

(12]

(13]

(14]

(19]

Bhn7E, ZIW], KA, AE mGIEEORAEAR L&
N R AE R[], AR CFES:4R, 2008, 24(7): 301—
306.

Yao Yunjun, Qin Qiming, Zhang Zili, et a. Research
progress of hyperspectral technology applied in agricultural
remote sensing[J]. Transactions of the CSAE, 2008, 24(7):
301—306. (in Chinese with English abstract)

R, X dTs, B, 2% ST PCA I PN [RZK FEd
HEEIEERAI[Y. R TR, 2009, 25(9): 143—
147.

Li Bo, Liu Zhanyu, Huang Jingfeng, et al. Hyperspectra
identification of rice diseases and pests based on principal
component analysis and probabilistic neural network[J].
Transactions of the CSAE, 2009, 25(9): 143 — 147.(in
Chinese with English abstract)

MRz, RIRT, AL, & LNERFESRERRNZ
WAL &k TRES4R, 2009, 25(1): 137—143.
Liu Liangyun, Song Xiaoyu, Li Cunjun, et al. Monitoring and
evaluation of the diseases of and yield winter wheat from
multi-temporal remotely-sensed data]J]. Transactions of the
CSAE, 2009, 25(1): 137—1483. (in Chinese with English abgtract)

Liu Z B, Shi X Z, Eric Warner, et a. Relationship between
oriental migratory locust plague and soil moisture extracted
from MODIS datg[J]. International Journal of Applied Earth
Observation and Geoinformation, 2008, 10: 84—91.

s, Brodh, BOCL. GG SO 4 55 v
T N TR R R A ). D 5O o4, 2010,

(16]

(17]

(18]

30(8): 2243—2247.

Jang Jinbao, Chen Yunhao, Huang Wenjiang. Using
hyperspectral remote sensing to estimate canopy chlorophyll
density of wheat under yellow rust stress[J]. Spectroscopy
and Spectral Analysis, 2010, 30(8): 2243—2247. (in Chinese
with English abstract)

SO, BOCIT, EAEE, % T PLS HILIMRIE
T ) A R SR I [ ). ARk R4, 2010, 26(8):

229—235.

Jing Xia, Huang Wenjiang, Ju Cunyong, et al. Remote
sensing monitoring severity level of cotton verticillium wilt
based onpartid least squares regressive andysqJ]. Transactions
of the CSAE, 2010, 26(8): 229 —235. (in Chinese with
English abstract)

WA, EkHn, HEL. ZPFHEFEEEN. Rl
TRE244R, 2002, 18(2): 136—140.

Yang Bangjie, Wang Maoxin, Pei Zhiyuan. Monitoring
freeze injury to winter wheat using remote sensing[J].
Transactions of the CSAE, 2002, 18(2): 136 — 140. (in
Chinese with English abstract)

B, R, L4, 45 JET MODIS ik R
MM S VP E AR, Mok, 2009, 45(10): 88—
93.

Mo Weihua, Wang Junhua, Zhong Shiquan, et a. Techniques
for monitoring and evaluating the snowand ice disaster base
on MODIS model[J]. Scientia Silvae Sinicag, 2009, 45(10):
88—93. (in Chinese with English abstract)

Hail monitoring and evaluation by remote sensing
based on HJ-1A/1B CCD

Li Na'?, Liu Huanjun®%*

, Huang Wenjiang®, Song Ge?, Zhang Xinle?, Shang Qiangian®

(1. Key Lahoratory of Resources Remote Sensing & Digital Agriculture, Ministry of Agriculture, Beijing, 100081, China;
2. College of Resources and Environmental Sciences, Northeast Agricultural University, Harbin 150030, China;
3. Beijing Research Center For Information Technology in Agriculture, Beijing 100097, China)

Abstract: Because of the burstiness of the hail and the significant spatial heterogeneity of post-disaster impact, there are
relatively fewer studies about hail monitoring and post-disaster evaluation. The typical hail in Gannan county of
Heilongjiang province was selected as the study area, remote sensing images of HJ-1A/1B CCD and ground-measured
hyperspectral reflectance data were used to carry on hail monitoring and post-disaster evaluation. This paper anayzed
the reflection spectral characteristics and vegetation index of crops in different hail disasters extends based on measured
spectral data. Hail monitoring and evaluation were conducted by vegetation index classification and ground investigation,
using remote sensing image data of two time phases, and then the validation was made with the data of another phase.
The results showed that the spectral reflectance characteristics of crops with different disaster degrees were significantly
different; It was feasible to carry on hail monitoring by vegetation index classification; The different hail degree range
got by NDVI difference value drawings of the RVI appeared coincident with the actual situation; spatial distribution
characterigtics are analyzed according to remote sensing classification results. The results can provide theoretical and
technical support for hail monitoring and evaluation.
Key words. remote sensing, monitoring, vegetation, hail, Gannan county



