SHEE
PESREE R

B> G2 T e < D4k i 5 DB

o
i
_}
&
B
g
£
5%
2
Fﬁ

20154 Vol.19 #£19% No.l 18




2S00 0OO0O0O0SOO0O0000Y

BAY P B AR F AN

FO0S0S0S0S0SOS0S0SOS0S00S0S0S0D!

COO00DD
IS0S00S0

Yaogan Xuebao

%19 % %1 2015 £ 1 A

El R

RSBBER
KA CO, WS TR IR ++vvvvvoveeeeo MEE, KE, BEE, Gk, FAF, 20K, MET
JE BTl X U ) T 5 T R S BT RIEE v e vveeemeeerneeeneeenae e e et
.......................................... ]ﬁ@@_\%, E%ﬂé’ %}1%, ?é\i, 7@‘%" ]k‘@ﬂﬂ}fi, 7’73’\7[91(, ]3}]{&%
AR PARASOL 2240 BEARAE TR A 2 B B S I T v vvvvemmreneeeeeeaennsnnnnnnnns
........................................................................ W, 2T, FHEE, 245, %EHN
KA CO, e P I 23 728 A TR 228 B M I 4 IO P T 0 Ao R, FAME, WWE, Xk, GHEM
STUELT AN CO, ST FR LI ST B W) 25 B 45 TR+ e v eve e
.................................................................. {3[]3/%@(, %E@Eﬁ?, I@é%, g&%’ ;‘E,:gi]" 7’7’]':7]71(
%&?Kﬁ%%%i’éﬂi%ﬂ@}illﬁiﬁ?’%{ﬂ"ﬁﬁm Iﬁﬁ*ﬁ ..................................................................
................................................... ENK, RBE, EE&, ik, DAL, BAT, k2
gk
FRPRHL [ A ) RSB S B TV Z523R veeeeenmnnreeeeeeiiieee e e e, X\, BE, Mok,
%%Bﬁ%@%ﬁ%@;ﬁﬁlEi‘fﬁ*ﬁgﬁﬁfim%ﬁ% ...............................................................
--------------------- R, MK, WE, BF, NE, EE, TR, UEE, WAE, $IX
KRR E

i 32 B SRR U P ) S T PRI BT e Hdm, MEF, OAS, HEE, BKE
EH@EKJJELF%DE%’TJX_ %ﬁ[}ﬂﬁ .................................... /Egi., ;;Tg{g, é%%’ ijﬂ_}’ ]ﬁ}]ﬂkél
*ETE‘/\ﬂ:/IE 'ﬁ}'iij’ *Tl?f/\ﬁi/%*/]i_ NDVI ; /*ilmﬁﬁ%}ﬁﬁ%ﬂ ..........................................
................................................... 9{/-5:? ERK, j—,\//ﬁ?’ [ﬁ,’ﬁ»;&:, i&fg, ﬁ){[ﬁﬂ“ 7%]3“]/‘33’
25 2 RUSE JLAT 3BT KICA (S LGS (R +ovvvveeesenenenesnos R4, HEE, WA
Rg&‘i Ny EQH+E$Q%E§&F&E%f$$&%\ﬁ/£ .....................................................................
......................................................... gﬁ%&)& m#)%ﬁ }@[‘j\ﬁﬁ, /E]ﬁ]%, f?;ﬁ‘}%’ ]317]7]:2/’25
ERNMA
A AMSR-E B8l S s b 1 A /INAE BURIUR SO IR e SR, KRB, KOLHT, MR

BT SVM B 8+ BRI B HESR TT 18 oeeeeermeremeeeeeenes WEM, "RE, EE, TAM

(100)
(108)



JOURNAL OF REMOTE SENSING

(Vol.19 No.1 January, 2015)

CONTENTS

Atmospheric Remote Sensing
Overview of atmospheric CO, remote SENSing from SPACE «««+«+++rrrrrrrmrmmmmmmmmmii e
------ CHEN Liangfu, ZHANG Ying, ZOU Mingmin, XU Qian, LI Lingjun, LI Xiaoying, TAO Jinhua ( 11 )
Particulate matter mass extinction hygroscopic growth model in Beijing «cccecceeeeeereieiiiiiiiii..
TAO Jinhua, WANG Zifeng, XU Qian, LI Lingjun, FAN Meng, TAO Minghui, SU Lin, CHEN Liangfu ( 24 )
Dynamic model in retrieving aerosol optical depth from polarimetric measurements of PARASOL «+--«--ve-et
------------------------------ CHEN Cheng, LI Zhenggiang, HOU Weizhen, LI Donghui, ZHANG Yuhuan ( 32 )
Temporal and spatial potential applications of satellite remote sensing of atmospheric CO, concentration
IMONILOTINE ++v+ereerresreeeimineiiiiiiiie, BU Ran, LEI Liping, GUO Lijie, LIU Da, ZENG Zhaocheng ( 45 )
CO, retrieval and preliminary retrieval results from space-based observations in shortwave infrared band
------------------------ Z0U Mingmin, CHEN Liangfu, TAO Jinhua, ZHANG Ying, FAN Meng, SU Lin ( 53 )
Sub-millimeter wave limb sounding simulation of the plume flow of a high-flying vehicle «+eeeeeeeeeeeeeennes
--------- LI Xiaoying, CHEN Liangfu, GUO Aiyan, SU Lin, JIA Songlin, TAO Jinhua, ZHANG Ying ( 61 )
Review
Review of forest above ground biomass inversion methods based on remote sensing technology -+-«+eee--e-
........................................................................ LIU Qian, YANG Le, LIU Qinhuo, LI Jing ( 74 )
Advances in validation methods for remote sensing products of land surface parameters cecceeeeeeeeeeiaeeeneens
............................................. WU Xiaodan, WEN Jianguang, XIAO Qing, LI Xin, LIU Qiang,
--------------------------------- TANG Yong, DOU Baocheng, PENG Jingjing, YOU Dongqin, LI Xiaowen ( 92 )
Technology and Methodology
Wide spectrum and rapid calculation model for atmospheric radiative transfer in limb remote sensing ------
--------------------------------- GUO Jing, YANG Chunping, ZENG Dandan, YE Yutang, RAO Changhui ( 93 )
Optimal path algorithm enhancement based on cellular automaton «-e«-eeeeeereereeeeeiiiiiiiii.,
.......................................... REN Zhiguo, GUO Jian, LI Aiguang, WANG Hui, KAN Yinghong (115)
Establishing continuous spatial scaling model of NDVI on fractal theory and five-index estimation system
---------- LUAN Haijun, TIAN Qingjiv, YU Tao, GU Xingfa, HUANG Yan, HU Xinli, YANG Yanjun (125)
Change detection of remote sensing images by multi-scale geometric analysis and KICA ««ceeeeeeereeneens
........................................................................ WU Yiquan, CAO Zhaoging, TAO Feixiang (132)
Validation methods of LAI products on the basis of scaling effect «++oecreeeeeeereeaiiniiiiiiiiiii.
--------------------------- LIAO Yanran, GAI Yingying, YAO Yanjuan, FAN Wenjie, XU Xiru, YAN Binyan (134)
Remote Sensing Applications
Estimating single scattering albedo of winter wheat over the North China Plain using AMSR-E data «+«-+«---
................................................... CHAI Linna, WU Fengmin, ZHANG Lixin, SHI Jiancheng (153)
Calculation method for dry-bulb temperature on the basis of brightness temperature and SVM model ~ -+----

...................................................... LIN Yitong, YE Junfei, WANG Jiayang, WANG Yonggian (177)



10074619 (2015)01-0075-17

Journal of Remote Sensing i & 5

—

%ﬂﬁﬁ'_i\an =1

B

XEERS KLIERE T ZARAR

A, HaEX, BHE', F2F, B, BF, FER,
éﬁ%%” ﬁ?—é@ﬁl’z, Zhxh

L. v R B B S BT BRSBTS [ X S0 3, JEa 1001015
2. EBFEBERE, Jbat 100049
3. LU R 28 A [ 5 R SR %, AL nT 100875
4. T E LA TEIX R X S TR, R 2241 730000

R ESL AR R E R R TS B E R, R R T S R B AR E A — B
FBE, X T4 R R K S AR G A B TR A B L ARSI T AR R S R GE I
it ELSEAEAG SR T AR SC R, VA S S5 T Bl R S R0 8™ iy BSOS VEAG 36 75 75, Tt b ) 5 R LS AG 56 05 7%
BV T B M AL G T T 22 ROR BRI T 0 R RO ARG S SR A A 56, PRI 1 2% T ik
fRE A JRIBRE S R o SCERAE RS BT T REZRSCHE S MG 8™ i FL SR PP 45 b A6 UE P 52 DR DA

OSB3R o AR SO0 T B 8™ il LSSV A6 T AR BT R LSRRG 46 R G BAT R4 S
KR FlR SR E BT A, H ARG SR S B ROBE A

HESES P23 MXEAR S A
SI R R, Bk, B,
EH TR BEFE,19(1): 76 -92

=9, 08, BB, EER, BEE, SR, F . 2015, XEMRSHER T RELERIET

Wu X D, Wen J G, Xiao Q, Li X, Liu Q, Tang Y, Dou B C, Peng J J, You D Q and Li X W. 2015. Advances in

validation methods for remote sensing products of land surface parameters. Journal of Remote Sensing, 19(1) : 76 —

92 [10.11834/jrs. 20154009 ]

150 5

AT A AR T R R 5, 2 SR A — P 2
UL - B, Ly i b SR AR 75 B LSRRG G /\ﬁXT

AR R E 4 R UL E R YA, A RE
— D P IR b S AL AR 7 KF 15‘5,\,\115527@
HuBR R GER 7 LI e 4 2RS4 B B} A E S Y AT

SEAR U, DA $ vy 2o 80, FH B0 RS B2, 7 e L
JHE o LSRG 0 2 iR 10 o R S T i
AR H T A AH T AR 2 2% 58l (e i 572 0
Wl HLECEE , o B B e 55 ) AT RS ey
ﬁ?,iﬂ?%i‘%@rﬁu%ﬂ@ﬂ%fﬁ,ﬁ‘ﬁﬂ%lﬁﬁﬁﬁ%*ﬁﬁt
FPOE Al (9 % 0 M (Justice 5§, 2000; 5K {48 4§,
2010) o & BG™ bl H SRR 36 0T 58 7 [E Pr L 245 3]

VIR, HBOWLI T AL [ PR 5t 2% (Com-
mittee on Earth Observing Satellites, CEOS ) ] EL5E 4
6 TAE4] ( Working Group on Calibration and Vali-
dation, WGCV) FL7E 1984 AE7E 4 BRYW T e 1 18 J&%
TR O S be AR SR G 5 A ((Justice 4,
2000) , MODIS [ifi b 7= (MODLAND ) EL 521 46 56
/INEHL, XF MODIS &z Ji 1) 4 42 BRI b K538 7 i A 7
T RGN SAERE T (Morisette 55,2002) o [ %5 J)
(ESA) T A 224005 3 1 W i dth 22 2t 40 ik
1% ( Validation of Land European Remote Sensing In-
struments , VALERT) FF i g J8 = iy LSRRG 56, 5 I
MODIS , VEGETATION . MERIS , POLDER #1 AVHRR
S AR AR A 77 1 22 P T b 1 JERESCHE 7 i ( Baret 5
2005) . 2000 4, CEOS [ fili b ™ ity B SR AG 55 LPV

W5 B B :2014-01-23 ;1817 B 81 :2014-06-05 ; £ 56 £ 5 HH AR B #§ :2014-06-12
ESWHE : FEAKRFPHFILEE S H (45 :41271368,91125003 ) ; B K mH ARG K R (863 1141) (415 :2012AA12A305)
E—1EEB N 2/NF(1987T— ), & WIFSE A, R R BB S SR SR T SY . E-mail s upewuxiaodan@ 163. com

BEEEE N MAL(1978— ) 5, Wi,

RIBFSEBL , 22\ AR IR A

i AR 5 I BT ST . E-mail ; wenjg@ radi. ac. cn



76 Journal of Remote Sensing £ & 53R 2015,19(1)

(Land Product Validation) T 4F/INH il 22 i Hb 12 JE R
a7 il S AG 56 ) AR 9 i B 5 ME (standard
guidelines and protocols) , i i#F T [t Hb 1 B F= i EL 5L
A 56 FH O K A B A L B2 A58 4 (Morisette 45,
2006) , 2005 4, LPV ## Hi T BELMANIP ( Bench-
mark Land Multisite Analysis and Intercomparison of
Products ) 311, 5 I 75 1) FH 4t v 000 8 R Ay 42 LS
PRI Z S, 3 AT T A IR Al ™ il 1] ) 28 SUAR:
$iro 2011 AR P IEBHE L T 863 FORIH “ 24
Wbz R R IR AR G 7RI WA 4R oK i
TS i LSRG A B G 0 R T A
SRR R T SR i EL SR I R

e RG2S B0 2™ iy B PER S B op, 5
b i S PR 4 SRR T8 5 T R BB T 4 O R
R FAAEAE o B e K a1t T 0L 00 O A B 4 7
PG R B SR, A RE e A e T, 8 3K
AT A d A i O (B A A 15 00 NBE B9 R 6 FLEL
RSO AT ) LS A 46 07 1 HEA T 738 A, L
) TR 252 75 R B DG R o P A B B A AR SR
W R ZH, FF IR 2 5 B8 2 10 IB0™ ah B SRS
B i b A 58 U R 2 0 A R DA A O B D R
TSR] i ™ i 1) LSS PR A B BRI T 0,
RERSR G o e Vo S L o RS

2 HIMERR R T ks

M BRI A AR — D E AR A B R S,
TEHE— RUBE b A0 30 fg P J5 L B 405 1 A L
83— RUE bl BEA 2 AT BEARAL, 1 3 2 75 2248
1Eo Iz s LI {5 B 2 25 [8] 73 BRI A, ASE
o SR A B Ml S Al R e SR A A 22 R Y Tt (2
/NI AE,2002) o H TR AR ) S P A TR
SR AR5 0 RO A 3 T UL 000 R %o {2 52 1 A
B AR o MR B 1 3R 5 B AR D M 6 R S )
S ELSCPERG I T 1k AT AN S IR - T b T B i
I E (L ) 61 6 T M THT 22 AR AR (EL A 6 30E 5 i D
5 3 PRI B BIE 5 52 SCHRIE ; [F] 45 50k . 5 FiAG:
5677 1 B AN T 2 R B A b T S5 00 540 1) R 1O
ANUAETH I Rk 5= s GO U T A I 25+

FT A ITRIE & TR (1) 8
X5 NORE S ) Bl e 2 80 58 RO R R 4 R
TR AE, BOE RN N 2 25 R G R K
55, RUBERNE AN B Sk o (2) 100 A7 78 5 S BE R0 #Y
BRI BT H SRR 56 Y T S 2

Py, w8 M T UL 0 L 38 SR A 6 i TR AS A7AE
JUBEZE S5, R A 2% i RUBE 28007 F) 52 ), ) B0
I B SR UE A T AT

LT HUTAT 22 A0 R R RO AR 38 07 1k 0 A T
TET S RS B 114 O R S i 2 ) A7 1 RO 25 S
AT B0 , 368 3k 5 T vk 2 T 2R 5 S B s R TR UK
THIUBE S Bt v L (L AT DA A S A X LR, T
19 73 BRI (4G 5 T VRO A T M T S s
TR0 7 i JURE 22 St el R R 1 100, 3K Al T 22 1
SRAEXGE LA S B0 Ml TR —— o A 36 7™ ol =2 ) g RLJE DT
TE, 5L 3 B Bl iR AT 22 R 3% 2% 46 WE RE A8 1
—EREE b /N RO RN B R R o 58 A 36 A (1]
PS03 5 I TSI B SRR OO, PR
TR ™ A AN T2 57 A RS RE

Wen 55 A (2014) K sk b A L3 AB 58005 A2 7 1Y
SRR MCDA3B3 [ 3R iy £ 47 X H A B, Y
HZEFARK, SR I MODIS iz fif 25 38 Bk 220 W
T HIEBIRZ A, IF AN E Sz Ll M B SR S IR
T H R4 52 A AR L MR o3 B AR A5 o RO i T 55
IAEA 712 , DAL e DAl 1 3t s T 372 i A G 32
BIRIME , T A X B MR A S AR A S % B E H
HI S8 0E T AR AT sk T 2 2 I, DA SO 25 1
52 2R HIIE B TR S A BIE

Li LR 3 S RO IE S A RO, fE—E I A
AT A SR T k. EAESE B R R, FRAT
T2 5 1 22 P07 1 A 25 5 1k B il 3 2 M TR
FEA ESEPE R IR I H A S B Rl R 2 BOE IO fh
FEAG I 1 2R MR N 1R

3 SRR AT
3.1 ETFHESSNEHETHHRE

PG e i I A AR T A A s T S TR
AR R SRR EAE, RN (15 Fr A 56
P ROCIERE AT X F AR AT B A 6 19 R0 — M
SRURTEA AL R, 3 36k T ¥ — e 55
FOBEROSE B 3 32 2, 9 AR oK™ i, LI 149 e
By AT AR — 7 23 18] DX, PRI RT3 0 UL
4 A5 R R AT PP AR 20 B R O™ A B R IE . A
TEPRRE BT AR LU 17 5 e 300 0] 52 R
RS RSO S AT B (1) PRI R R,
XA O T Bl 2 AR RO A, ™ dh T LA
KGR BT (2) MR ANEY —  {H I 52
05 B ) UL R PR R A 67 i AR R



RANT A KRR S HGR G A

K

SRS A oY 0 R 77

H T S A,
53N EEAE RN A
2% SH
SR =
= %
:]:
. F————————= | < GrmIE Z Bl
5 | PR
| H | ¥
) = | I =
e |l | S il
w 5 | Pl = INEZ=E 30PN i;ji
= | mEmsRmE | ) Y
i | I % i3
o | | T i
% | | .
! o R
| i @ | alfe
| | o
——— e —— = ]
d
E1A
—
iy RS R R
= e FETTON e é’m‘Eﬁfﬂiﬂlﬁé
" R e
e
B
1 ELSEE R BT R AR R

Fig. 1  Flowchart of validation methodology and technology
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Table 1 Validation method based on a single point measurement and typical parameters
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Table 2 Validation method based on multipoint measurement and typical parameters
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Table 3 Validation method based on a high resolution remote sensing data and typical parameters

pies WA | REERRSH SCR R F AT A S 3CHk
IR Bias \RMSE \MRE MAPE FlI#f 3 & %1 (EREH % ,2011)
SRR Bias ,RMSE \MRE MAPE FI4 3¢ 2 %1 (Beakar 45,2011)
TR Bias ,\RMSE \MRE \MAPE HIAHC R 4L (kA 45,2011)
JA—{LHiBi1E% | Bias Fll RMSE
B M SR AR Bias Fll RMSE
BlAES | Eogonn | HHEBEEH AE RMSE 5% 2% ('Tan % ,2005 ; Baret 25,2005 ; Qu 45,2014 )
BT | R, & Bias \RMSE , 48 % 5% 22 (1) 40 {6 43 4 . 44
ZRIEZ | TNEW | WY 6 X ER2E I 23 [H] 43 A R4 X5 22 A I E] | (Baret %5,2005)
NE T IET I
;%;\ AHRE 5 8 % Bias . RMSE 1 MRE (Liang 45,2002 ; 2 F46 45,2005)
ﬁ BRDF Bias . RMSE il MRE ( Liang % ,2002)
% % Bias ,RMSE 7l MRE (Liang % ,2002)
Ej KA Bias ,RMSE #1 MRE
® LKAy Bias \MRE /il RMSE ( Pellarin % ,2006)
FAS A5 5 RMSE Bias #1 MRE (Hall #1 Riggs,2007)
S——— BRIV ARSI R PR (Klein 71 Barmett, 2003)
R | 1978 1 FSEH Kappa 25K
PRy | ok, £ SRS B 21N N
B CN¥ R SRS RIS |
USRI | #ORER Kappa REK '
VA3 i - RMSE FIUH G 5 4

TR AIRE DT L S IR AR A 23 1) 28 5, A REAUR AR
T FEI A B9 B IR R AR 34 (L (L 4 3l T A R A
PASCERLR , &5 2246 Bl 20 9 R s b A7 2 U 3R
ke 22 ROBE Bk Y £ R B R — AN 1A 2 B oR.
Liang 4% A (2002) fiz 551 A i 20 B R AU 45 6L 1
Sy M TR HE 5 TR S =2 1) RO e g AR %, LA
Al S ) Pt T S i b e ETM S IR 35 4R )5
ZidhRE 9 ETM 7= 4l 3R 5 3] MODIS {850 R Xt
MODIS 7 i 47 50 11E , 56 31 45 5 & W] MODIS 7
JEERA , AL XS B/ T 0. 05 IBOR . 2T
O3 BB HEA T 20 RUBE 3 A6 56 14) D0 A5 2 < 3 2o AH
AT A RBE A, e — 8 R Lok 1 Ml T i — P AR
IIPERAG 0 Z 18] 9 ROBE AN DT IS (R RE . (H Hy T A 56
ARSI B, 25 I8 BL S Z A A
B G R A RO R S A B R
PG AV | LK RS e 485 12 55 PPN O vk % WL 25
PR S, 18 S it 22 RUBE LSV A 56 P ) 25 )
WA T Z L i

Rl
=

RE
| moersn |
[ ez

PLEEIREL
A SRR T

R
Hiv T A 5

B2 A Bhm o BER 0 2 ) B H R e
Fig.2  Fechnology flowchart of multiscale validation based

on high resolution remote sensing data
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Fig.3  Technology flowchart of validation based on

a high resolution imagery land surface type
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Fig.4 Experimental sites in the Heihe River Basin, China
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Advances in validation methods for remote sensing

products of land surface parameters

WU Xiaodan'?, WEN Jianguang', XIAO Qing', LI Xin*, LIU Qiang’, TANG Yong',
DOU Baocheng' , PENG Jingjing'*, YOU Dongqin'*, LI Xiaowen'"
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3. State Key Laboratory of Remote Sensing Science, Beijing Normal University, Betjing 100875, China;
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Abstract: The important function of land surface remote sensing products in scientific research and quantitative application lies in
their capability to record spatial-temporal earth surface features at a relatively enhanced performance. Validating quantitative remote
sensing products involves evaluating their accuracy, stability, and consistency to show the performance of these products. This
study investigates the validation method at a global scale according to the features of land surface parameters. The validation method
is categorized into five main types: validation based on a single-point ground measurement, validation based on multipoint ground
measurement, validation based on high-resolution remote sensing data, cross validation, and indirect validation. The characteristics
and applicability of these methods are expected to support developments in validation techniques and widen the application of
remote sensing products.

In situ data, as the basis of validation data sets, have been shown to influence validation method development. Given the
differences in spatial resolution between ground measurement and satellite measurement, validation is adjusted according to land
surface features and the parameter scale effect. For parameters that do not show obvious scale effects, a direct point-pixel compari-
son can be performed. However, most of the land surface parameters show scale effects when the land surface is heterogeneous.
Therefore , multiple-point measurements within a pixel are necessary, with the average value of these points used to compare with
satellite pixel values. If the land surface is heterogeneous and even the multiple points cannot capture the intra-pixel variation in the
parameter features, a multi-scale validation strategy based on high-resolution imagery should be used to obtain unbiased pixel scale
values.

The satellite value matches well with the in situ value when land surface is homogeneous. However, a scale mismatch is
observed between the ground-based measurement and coarse-scale satellite measurement in land surface heterogeneity. Using multi-
ple-point measurement is necessary to capture the variance within a larger region or use a fine-scale map as a bridge between the
ground-based value and coarse-scale remote sensing value. The average value of multiple points within a pixel scale can represent
the pixel scale “ground truth” when the land surface is not considerably heterogeneous. Otherwise, the aggregate value of high-res-
olution imagery is closer to the pixel scale “ground truth” relative to multi-point measurement.

This study has demonstrated that remote sensing product validation, including in situ sampling, scale effect, and precision
assessment, is a significant and necessary step before remote sensing products are applied. The five main validation methods are
validation based on a single-point ground measurement, validation based on multi-point ground measurement, validation based
high-resolution remote sensing data, cross validation, and indirect validation. These methods could be used according to the hetero-
geneity of the land surface and the scale effects of parameters. For relatively homogeneous land surfaces, ground-based measure-
ments are representative enough for the sample plot, and the scale effects can be ignored. For heterogeneous land surfaces, multi-
point measurement observation, or multi-scale validation strategy based on high-resolution imagery are recommended to represent
the pixel scale as “relative truth”.

Key words: land surface parameters, validation, quantitative remote sensing products, heterogeneity, scale effect
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The China-Brazil Earth Resources Satellite program (CBERS) is a technological cooperation program between China and Brazil which
develops and operates earth observation satellites. CBERS-04 satellite will mainly be used in land use monitoring, forestry resource
survey, water conservancy planning, crop yield estimation, environmental protection and many other fields. The CBERS-04 satellite carries
four instruments: panchromatic imager (PAN) with 5 m spatial resolution for the panchromatic band and 10 m spatial resolution in the
other bands; multispectral camera (MUX) with 20m spatial resolution; the infrared medium resolution scanner (IRS) with 40 m and 80 m
spatial resolution, and a wide-field imaging camera (WFI) with 67 m spatial resolution. The cover image is the fusion of panchromatic and
multispectral images captured by CBERS-04 satellite, which shows Dongtai, Yancheng on December 8, 2014. In the image, ponds, rivers,
roads and fields with different crops can be clearly identified.
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