B3 BB B + % B B B No.3,2008
2008 4£9 A 15 H REMOTE SENSING FOR LAND & RESOURCES Sep. ,2008
FE TR [R bR 5 B W B E AR & IR 5T

iﬂig% 9%%*,%%‘@,%@?;%%&&-7% iﬁ;

(MERABEXAFRLEABREALRE(CLEIFEAE) X

100875)

RE: AZTIRERRY, BRAMEEANSSTUAR S TR ERORE. BT, EILEE . REmER
SRR AR R R E DR SURB R T 2 A SCLAB R BB H A, WK R A BEXT REMLERE | 7R SEdh
BRES R (BESHAR FUR FFEEMH) HTTARET, ATRH: ¥ FR—ty A FERETH
W AMEE AR E 3 M E T, VLA R SR R IBE 20 BB MK T 0B E: X TFARMBYAE
BRI 3 RO BT B R RS R S R BT B 2 R E AR, BT 5 B A B R, RIS R %
AR SEH SFEEFERBEAPHRETHL SSEERRE 3 MAEMISHERE, BRUYiS0E S

BHBEIXR,
K@ whi¥; BREG BE; BEH

PESES: TP79 XWMARIRWB: A XEHS: 1001 -070X(2008)03 -0037 -05

0

)

5l

MEAEMBRE . MEEMEEERYTR,
HER—MELENAETR, TEETFRMmE
FEEEREA , AR R A Sk EER
BRI EERO IR T, FRERRRBRE, =
FABILHANTE 8 R A% 9 25 SR ALV 0 O e REAE
SEEE, BEMEEER,; MR NERR
HEFE 4 30 T SR M IRE R

FRERR 55 B R AR LS ST BB B
R FEARL o Ml A A TR R L R AR 4
HE S A A% F. EESN,T. Charles £%
PR 7 1 % 2R AR UR VR B AL AT A RS X 2%
YR B ST AT 2EERRLS
/5 (NASS )@ 1o 4525 () 45 - 7 3% 58 AR sl
BARMGS ML T EREY TRET SRER
HEE RELEREEERBEED Y, &g
MARS -5 F1| FI B It R FF 5 4 T BE05 3% Rk 3t
AR Rk itk R B F & 2, L CLC ( Corine
Land Cover) ¥4 W BERE#HT + Mo A A2 , LLALBE
LRGSR 3 FlEE T ML, U E RS
MR B R AR, AR RE AT, HAE
%, B A LB R A R AR GRS TIF SRR,
RIFH RN X R b Ho 8 R HE 2 e
BHESE, FURREARI 520 KR X R BT
REDR R ERRS, RE TEYERN =R AE

WiKAM:
EemA:

2008 -01 -31; #iTHHA: 2008 -04 - 17

WU 2o R e s I RRE R R b R 2 A
FEUAC R R, 304 IR AL AR B R T £ 1 0 B 9 B
WE AR, BT HERAD Y Rt %N A
S E BB YL T i A R E BRI R PR AR Y
TINERE R, e B RSB A Y R Y 1
WA T BAR R,

GaENTIR AR, AR B EERAR
REFISU, B AT EE AT A 3 #, BEE YL
FERGHAER E A, X 3 M T ERA AR
RYRE R S, S X R IER, REAR R 5 B4R
T BHEX UG N ERAR (LR EERY
SEVIE, B—EHEREARESE) FEA(LU
ERBUE R 7 B A o, 58— J2 il A A B T AU
%) MEEE(UEEE N Z00HE, §— Bk
HAEEBEAMES)3 Fo BT &, &35 5
REHAR FEAMEFERMRX 3 H02EH
M, FF AR 77 ¥ 43 ) I 4 1 1% R o R g
B3 W55 B0 AR TR, E B2 0 2% P O 1 BT
R IR L A0 2 R M R B AR E AR

BERTT %

KW

LAJL 5T 2006 4E 4 A 22 H QuickBird 72 & &
BAENLREER, HAHERN 2.4 m, HE NPR
B—HRA/N K 4 096 T x 4 016 BITH X 18 17
By, BEEE S R YREMERR(BRER

1

1.1

BEEREATRERITRIGE (S 2006AA120103; 2006AA120101 ) ; HEFBHF LA IH TR



- 38 B+ & K & &

2008 4

1) REE KT REREERME, X HETAR
B BB R KRR Sk 1 Bis,

£1 BEnEKRIHER
&5 wy%y DN KRB/ BHH%

Fg1E 3] 1 4750619  29.215

w2k Kk 2 1 281 336 7.880

®3E  WHEAK 3 4497529  27.659

Ha% B 4 4141 188  25.467

ESES i 5 1590 112 9.779
1.2 TRHR

(1) &5, M R AT 3 4 B3, 22 R S EENE

Y XTRI 0 - 1 {HE&, A 1 iR,
)RFERBERSER, LRIT R F
8 EBGH TR PR 43, AR B T4 12 m X 12 m K/h
AR, B EE R SRR R SRS
X BERE KD, DR AMBERREE . LR P
Erxd RSB R AT ) A A B R M BF
F R HE, BT LR B AT, 7 4
JE 5 0k i 1 BE B T R ALK T AL DX S B S o
BRIAE, RBERTRERESHEOKRN, R
JE %o X A I R AR ) R RE O B R AT 1% A

o

1 BEEFRBE,S RREBWENO0 -1 EEE

REMBER, FALKX).(2) REHER
SRLER B

- N

T,=_§X,./a (1)

N, N, - &
N=—-Z)2—xa (2)

R, T, HHEE R GG R8BI, » NE
ARG R Y KB E; N REEARKD; Nl
N, REHEBERITIIEG o SR, AP
BIAER A 1% ; d IEHIERETTA PR, At
d=2.4 m; D JiEBATTAE AR/, Ak D =12 mo

FIRAR(3) HE R R il 7 ¥ O e S
BMENEEE, B

A=—3 = x100% (3)

i=1

nT .
T,

S |-

st A N R TR B AR B T
N | UHRE R 55 RS B BIR0 Ak n HR R

HEITERMERREG T, WEE R+ KB
BLELKH,

(3)#£ IDL 4.2 M5 T, i L A R 9 B¢ 07
o AMRI%E 5 MW F AR R odhRe J7 SR AT R
FIFBEAE R S, T LR TR ENEMH S,

2 BRAM

2.1 LAERSHIER

WEMAELR SR, 7 IDL 4.2 SR FETE
L AHRIX 5 BAR SR BT kg
HEAT 100 JRE, FIAI AR (1) ~ (3)718 %) 100 4~
B SEMER, R SRARRN LS RHE
s, o AlEEm T ILAS K.

(1)100 Y RIS RBFRIREZ B,

Average = (1 - ‘_Vn_',lX,./n) x 100% (4)

A0 ABRMEBRNRELSRERE; n
AR, BEAL n =100,



E2H

R, % BT AR KR RERR R

<30 .

(2)100 YilbE LG ROV HEE o
Stdev = M (5)
n(n-1)

KA, x IR AP E Average (1,2, -,
n); n AREERAD,
(3)100 ke R HEELR IR E

A ,x L RAH 0 RIS RBEARLN—
BEA X R n =100,
2.2 E—URERMESENEESH
ERPEHIREE SRR, M 1 KW (F
RIFEBKR D & 29% ) , 2 518 LR LR %, BT
LAS 2 2 R s LAt

difference = max(x,_,) —min(x,_.) (6)
40
' 1 ]
A
n
o bR FIY VO | T ;: .............................. A
' PN A N .
M 1A U 1 - [ AN
(11 I I
¢ DA oy AR et )
H 'p ! ,i' ! Ix 'l‘ Mig \ [ e } {
£ N UL R AV , IR
; MY " 1) l!“, o { J Y
oo b gV | T S STYIHLIC TN I O V8 (A VA '\
40 g 11 21 31 Al 51 o1 7 B1 o1 101
/X
— M -—-R&  —-— BHAR o AR - SEE

B2 B1EMYTRBBEAFIMREBSE

ME 2 B BEVLIEE S ARG S BHER R
TeAtE LB K, B YRS BE AR XS LB AR 3 R4y B
TR RN R B EEY HERR.

REELLEHESR, M EERE REERN
B2 3 BRI IR, 3T 8 R R B B 7 B 7E 100
KEBINESE R 9E, RER R 2 For.

x2 1 EEUTRAHESETH 3 AER

5 B
FE R AR oark sER SR
FHRE/% -32.5 29.0 -2.3 5.9 1.1
W 2.767  2.397 0.173  0.565  0.167
hE 14.213 10.554 0.839 2.855 0.760
MFE2 ALLEH:

Xt F 1R — W A R AT R 8 F39iR %, BEAL
MR P HREABK T REMHERIHE 3 2 E
TR 3 M ERIRE T B BV IR 2 B
(B RS AR B IR E X RN, B R R
El:0R a fis- =

%t F Bl — s AR R R 7 ok AR HE 22, B HL
BERGMBEMIREERERTHE 3 R
B, RGCHIRE Lo BE VLI RE A9 bR HE 22 B/ — 285 3 Fb
SRR PR AE S BB LU B/, S F B T E AT
Az B, BRI BB RS R AR E

% F 7] — o4 A R A 7T B Rtk 22, BE YL A
S5REMERER K, 3 o BT, Sl

BB T AR K, F BB T R E B/ o

e Lk 3 BRI AR

MFEIREZ M BE ST, IR 2 R 2 /MK B
PLiEE( ~32.5% ) > REME(29.0% ) > FER
SEREE(S.9%) > FHARSBEME(2.3%) >
FEFESBEME.1%);

MBRHE 2 1 BE 43 7, B K 2 /MK IK Hy BE AL fih
(2.77) > RGEhE (2. 40) > FE T EHiFE (0. 56) >
SHARSBEME0.173) > EFFH B
(0.167);

MR f BE S HT, i K /MK R BE L R
(14.21) > RGeHH (10. 55) > F@ERA 52 4
(2.86) > FHAR D ZHHE(0.84) >FEEENE
Hl#£(0.76) o

Xt FH 1 Ky, LA S RO RS
REAWGZHAE T 3 MR, SEEIE
R IR RR B

XFHE2 LMY (EBREARTE7.9%),8
MRFHITE, TAREIR 3 FIE 3,

3 F2AMNTEBES LT3 #iEE

2
TEOBR R e imx BiE
RHiRE/% -12.66 1.16 -1.3 -8.9 6.2
R 6.559  6.207 0.499  0.825 0.558
w2 30.230 29.682  2.429  4.233 2.474




<40 - T B B B B 2008 4
20 -
W b,
B WY N N L T PP romio
~ \ | h {/
% . x| lr\\ t“d'. ! h ) A o HI’ "‘ 4" /A ‘.‘ '\// ‘
; YU T 2) ,) orh "l’ \I,' *
YA AV S 1 DA Y IR NS00 2 PR v
-10 | -
-20 . . . L . . . ' . .
1 1 21 31 a1 51 61 7 81 91 101
#H/ K
—WE —-F& - BHAR o I
H3 F2RMVARMERTZNREASLE
X5 2 KW TER G AT A A MFERREREST, TR A ASHAR

MFH93R 2 A BE St , IR 2 i K B /MR H FE
PUHEE( -12.66% ) > RGHHFE(T.16% ) > FHEHA
SEMEE( ~8.9% ) > FEFEFZMA(6.2%) >
ERARSEME(-1.3%);

IERHEZ M BT, B K 2 /MKW S BE AL R
(6.559) > RegtHiHE (6.207) > F R B
(0.825) > FE B2 HHE(0.558) > EHA RS
EHi#£(0.499) ;

MARZ M 27, B K /MK IR R BE L0 A
(30.230) > RS HAE(29.682) > HHE R4 2 ik
(4.233) >HEF X EHHE(2.474) >EREES
BEEE(2.429),

T2 K, VLIRS R RS
BER M ERMAER 3 Mo BT, SHAR
oy IR TR R HE R R AT o
2.3 FEtHE3 #HoERENSESH

3 B R T B REE ) A B R B R AT
HEDHUAR, RIEERBERR . 1 X (E
BIEEBRT 5 29% ) FFEE o ERBERRELT; £
2HMY(EEBERF S 7.9% ) EHAB S EH
BHREF, ATH-EHRAX 3 HEHELER, IO
HH S LHPRIE TR E s E MR 3 fig
Vil fT ot , KSR %k 4 fim

£4 5 HBWE 3 WIEGER

FiRE% F1E H2H FI3K F4E F5HK
SHARE  -2.3 -1.3 -2.8 -0.14 3.8
FiER 5.9 -8.9 -1.4  -3.5 -5.7
ey 1.1 6.2 -0.1 -2.1 -4.0
PRHEXR Bl F2E FI3XK P4k FES5HK
Zpk®&  0.173 0.499  0.224  0.211  0.492
ZEB 0.565 0.825  0.453  0.442  0.563
SEFE 0.167  0.558  0.237  0.247  0.589

W BIE F2E FIL FaE BSK
k% 0.839  2.43 1.2 0.938  2.392
FmB 2.855 4.233 2,253 2.066  3.307
HEK 0.76 2.474 1.106 1.045  2.789

Sy AT IR B B IR E R 4 K
WY (EBREERS L 25.47%) 8/, B/MEH
-0.14% ; FI%EBAS B L iheenT , 5B R
R 3 Ky (BB & 27.66% ) B/, B/ME
K -1.4% ; F%FEESZHRE T e, B3I F
HHEEHRE 3 KN, ByMERN -0.1%

MIRHEE R E M, AT LAR N EEASHAR
Sy B AT AR, B BRI ERE 1 K
A (ZEREEGR & 29% ) B/, B/ME R0.173;
HZmAY B et , BRI MR E RS
4 6y (ERIEE R &L 25.47% ) &/, &/ME
1 0.442; R%EE 5 E MR et , 8 805
WEERE 1 AR/, K/AMERN 0. 167,

MRZE AT, /T LE H, B/MES HBLAES
134 ¥, XRERFE 134 LMY ERIR
B G h#Rk 20% A b, B THRKE R A 938,
M58 2.5 K o Bl 5351k 7. 88% #19.78% ,
TERIBERBRPRT S HIB /N BilL, EFARRS
S EHEE T BT I AV BHE BT o R E A 1
R, M B HE 3R AT

g

(YRR ENFERL T (LU 1 X8
5 29.22% , j& F R L@ R 6 ) , A 3 Fpighs
RAOWARIRHEE 7, T ARSIV I R 5
HBEMEEHERTHEI MR HET L, 37
A 2 MR BE T IR 2 L AOE  AEXE R UL, S
BEEE B BIR0IR 22 8/, BB 1S B) i - 50 B &
o AR BEPLHEE S R H M PR 22 FiR 258
BHEKXTHE 3 FaREMEE,3 M EHERRE
EEER/D, S EE MBS BN R E B
/N, BMEER B A SRR E

Q)E 2 K (&4 7.88% , B T/

3



w2

PR, BT RREEE a8 R B R AR <41 -

Y1) A, M-13R 2 f FE 2 AT BEHLIAE 55 R Si
PR RBA M B, 73 Mo RS,
SRARSEHMERENBRES. HILTLE
H, X F AR R, 2 BT R A TR
ARG

G EMENEMBEERLUGE, 2T 3 #5o
BT Y E S BRI R IR S e S
PR, MR8 B i R IR BT

AHRREERE THEEFHLAFERT (1%
FRE) XA Rl O B i R B T BT SR . LA
BB, B Bt — PRI E 2 R R
WETBERESBERGEWE, Fh BT HELR
BT, LA B B 8 OB B A BT R AR UK
A X SRR R R, X TR AR R/
LA ME#T T ERE(12 m x 12 m) , BHEFE BT
& R/ SR AR T 2 B

B2 30k

{1] Chares T Scott. Sampling Method for Estimating Change in Forest
Resources[ J]. Ecological Application, 1998, 8(2) ;228 -233.

[2] Cotter J, Nealon J. Area Frame Design for Agricultural Surveys
[R]. U. S. Department of Agriculture: National Agricultural Sta-
tistics Service, 1987.

[3] Doraiswamy P C, Hatfield J L, Jackson T J, et al. Crop Condition
and Yield Simulations Using Landsat and MODIS[ J]. Remote
Sensing of Environment, 2004, 92 548 - 559.

[4) Hanley H O. Discussion: Sampling Frames for Collection of Agri-
cultural Statistics[J]. Joumal of Farm Economics, 1965, 47(5) :
1542 - 1544.
[5] Ryerson R A, Dobbins R N, Thibault C H. Timely Crop Area Ee-
timates from Landsat{J]. Photogrammetric Engineering and Re-
mote Sensing, 1985, 51: 1735 ~1743.
[6] Meyer - roux J, Vossen P. The First Phase of the MARS Project,
1988 - 1993 ; Overview, Methods and Results[ A]. In Conference
on the MARS Project[ C]. Luxembourg: Office for Publications of
the EC, 1994 33 -81.
[7] Tiligirides T A. Remote Sensing as a Tool for Agricultural Statistics:
a Case Study of Area Frame Sampling Methodology in Hellas [J].
Computers and Electronics in Agriculture, 1998, 20: 45 —77.
{8] Plource Lucie, Congalton Russell G. Sampling Method and Sample
Placement: PLOURDE Lucie, CONGALTON Russell G. Sampling
Method and Sample Placement: How do They Affect the Accuracy
of Remotely Sensed Maps[J]. Photogrammetric Engineering and
Remote Sensing, 2003, 69(3) ; 289 -297.
[9] X¥%gF3. BX% MARS iR 5RBRWEBSABELI]
PR EHSX R ,1999,20(3) :55 -57.
[10] RfFFH. SEREEMSEFMETLERRTE[I]. wE
#41,2000,55(1) ;24 - 35.

[11] Z=&k, F2he, NoE. BLERAZENZEBERLRE
(3. PEB¥(D 8, #HEREY¥) ,2004,34(10) ;975 - 982.

{12] WangJ, Liu J, Zhuang D. Spatial Sampling Design for Monito-
ring the Area of Cultivated Land{J]. International Remote Sens-
ing, 2002, 23: 263 -284,

[13] #it, % % tHAATUERLEMEETFNZE—L
BEHLIEAE Y SRR k()] HIRBIFE,2004,23(1) ;29 - 37.

RESEARCHES ON REMOTE SENSING AREA MEASUREMENT
BASED ON DIFFERENT SAMPLING METHODS

HU Tan - gao, ZHANG Jin - shui, PAN Yao —zhong, SONG Guo —bao, DONG yan —sheng,JIA Bin
(State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beying 100875, China)

Abstract: It is held that the combination of remote sensing and sampling technology can be effectively used in area
measurement. At present, the methods of random sampling, systematic sampling and stratified sampling are widely
used in remote sensing sampling. Based on remote sensing images, this paper has discussed from different angles
the random sampling, systematic sampling, and stratified sampling that includes equal - count, equal - area and e-
qual — dist. It is found that: (1) for the same features, from three indicators (the average error percentage, stand-
ard deviation and difference) , the precision of stratified sampling is better than that of random sampling and sys-
tematic sampling, (2) for different features, the use of three stratified sampling method and the results obtained are
proportional to the percentage of features, i. e. , the greater the percentage of features, the better the results, and
(3) from three indicators ( the average error percentage, standard deviation and difference) , the three kinds of
stratified sampling methods ( equal — count, equal — area and equal — dist) have their respective own merits, and
the precision is also closely related to the percentage of features.
Key words: Sampling; Remote sensing images; Accuracy; Stability
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