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Fig- 1 Flow chart of the actual area calculation
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Fig- 2 Tllustration of the overlay of a county 's
boundary and 1:100000 map tiles
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Table 1 Counties’ measured area and actual area of
Hebei province (partial )
BREEMA bR EIEE R

B4t b’ /hm? KeIE R/ %
130101 3.24 3.26 0.42
130121 13.78 13.80 0.11
130128 3.01 3.03 0.69
130129 8.35 8.35 0.00
130130 4.99 5.02 0.70
130131 26.50 26.51 0.05
130184 5.29 5.30 0.19
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Table 2 Sampled width of linear features

S T AEFEE/m WTRTEE/m WEREE/m
111 7.21 15. 286 0. 000
112 9.36 20. 354 0. 000
113 12.54 53.543 33.917
114 6.00 0. 000 0. 000
121 7.83 18.459 0. 000
122 9.92 28.351 18.500
123 13.14 39.836 32.873
124 6.38 0.000 0.000
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Table 3 An attribute table of Pingshan county ’s land resources (hmz)
MRS EBERA LN71 AFTLN TM20 TM50 AFTTM PH53 NET
121 119.97 0.000 119.970 5.214 9.755 97.840 16.534 78.064
121 72.28 0.000 72.279 3.141 5.877 58.947 9.961 47.032
32 378.66 0.000 378.663 0.000 0.000 378.663 0.000 378.663
123 4588.79 0.000 4576.255 70.531 145.095 4244.707 626.140 3187.520
123 59.03 0.000 59.030 1.032 1.857 54.431 7.904 40.907
122 474.84 0.000 474.843 14.951 7.964 433.005 41.393 376.763
121 298. 60 0.000 286.210 12.439 23.273 233.416 39.445 186. 236
113 539.80 0.000 527.257 0.000 2.373 515.393 124.071 341.245
123 12391.13 0.000 12271.801  189.137 389.091  11382.713 1679.072  8547.734
121 2576.39 0.000 2576.195 104. 375 168.132  2167.801 368. 181 1724.298
32 204175 0.000 2041.749 0, 000 0.000 2041.749 0. 000 2041.749
52 2411 0. 000 24114 0. 000 05000 24114 6:000 24114
121 125.48 0.000 125.157 4.288 4.271 111.824 19.511 88.042
122 554.75 0.000 553. 652 16.875 9.345 507. 588 43.797 447.500
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Table 4 Area of linear features subtracted from farmland by sample methods (hmZ)
B BRI AR A RS TR AT THRATER & E2iNilS5eses
130101 18.496 39.483 3.894 63.751 125.624
130121 27.683 62.970 276.683 0.000 367.336
130130 0.000 o7.977 0.000 0.000 57.977
130131 0.926 23.399 269.439 0.000 293.765
130184 19.374 68.007 0.000 0.000 87.381
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Table 5 Ratio of mini features in farmland sampled by TM images

X %) i i R121-20 R121-30 R121-40 R121-50 R123-20 R123-30 R123-40 R123-50
20401 0. 0000 0. 0000 0.0000 0. 0000 0.0055 0.0009 0.0088 0.1445
20402 0. 0000 0. 0000 0.0000 0. 0000 0.0066 0.0009 0.0065 0.0774
20403 0. 0000 0. 0000 0.0000 0. 0000 0.0101 0.0007 0.0030 0.0553
20404 0. 0000 0. 0000 0.0000 0. 0000 0.0061 0. 0006 0.0100 0.0469
20405 0. 0000 0. 0000 0.0000 0. 0000 0.0061 0. 0005 0.0030 0.0696
20406 0.0000 0.0000 0. 0000 0. 0000 0. 0009 0. 0006 0.0027 0.0906
20407 0.0000 0.0000 0. 0000 0. 0000 0.0061 0.0002 0.0058 0.1055
20408 0.0000 0.0000 0. 0000 0. 0000 0.0076 0.0029 0.0047 0.0647
20608 0, 0000 (. 0000 0.,0000 0.,0000 0.0318 0.0024 0.0019 0,0466
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Table 6  Area of mini features defined by TM images subtracted from farmland (hmZ)
2R ™20 TM30 TM40 TM50 TM60 T™ $BE Bt
130101 117.395 45.174 132.937 557.792 0.000 853.298
130121 1241.513 429.541 1379.261 1343. 692 0.000 4394.007
130130 384.412 24.997 112.986 2099. 386 0.000 2621.781
130131 1117. 329 613.613 966. 183 1445. 606 0.000 4142.731
130184 375.374 24.409 110. 330 2050. 027 0.000 2560. 140

6 Fi A5 40 N BT AR AT R

JH TM 20/ IR A 2 R st A AR AR
AT RAEANEIAS (46— 4 BB R T ) B 4/
PTG A A R e AR E T T™
FHRMBRRRER 7. [BAET™ g LRA N H
— R T SR EATAEE A B S . BT
AR PR B Gl EAREEE TM 21 B
Wit (EAE TR P A2 R ) b oA A 2R
EEA] s DT fSE 3 45 SR AE T RR GE T 7 T A B 2R
H, WL, EA/N ) AT A E

TM 545 _EANT] DL AR /N Py 7 A s 49y w1 T
RFIBRA AT B AR AT, F BRI FE bR
FEATBR Y 75 15 FEAC B % 55 T _EmT L 4/ )
AFTRRE —HERY AN [R] B2 AT 20/ ) ) 8k A=
7% . TM AR AN BT UL 4/t ) g 73 A R 0 22
MR i oS 18T EARE, a8 YR SR

ROy EE 155 J7 IR h e X 5K S HRUE AR By
ISR £V, [ ERMEM SR AR
BRI (AARRBIER (175 J7) PRIAU SR T A
R EEARL T AGRIE AT 2R R B & B . s &
Fride g LLE s AEMT 2545 Fr i R st 4y L BEAL A T R
2R (SRR PR H AP S R /N B SRR
(BRSO A SR B, X2 B S R 2 B Y B
IRV Z K 2 8 Fr s i M LB AE 155 7
SLEGRERNS: E7) % A

NTETM 41/t ) R B A — B0 AT 1R
Fr /N R EE DL 12100 J7 M XSl 1
FHRERSCRAERIMESS . I\ 15 J7 RT3 -+ A
DSl R A T SRR 125 7 R 1 5 1 R A X
AT 18] B etk B X RIBEHR iy K SR 195
JT IR BCHAR R O PO 8. 3R 7 9 RIS &
/NI SRR R B AN R R L
MR ER s TARBCR AR R IR R T2
JERG A, TH i 428,



54 ik RRAE. E R IEA RS PR B A AR b A T AR SR 309
=7 GRS H R
Table 7 Ratio of mini features in farmland sampled by photographs
X %45 R111-41 R111-52 R111-53 R112-41 R112-52 R112-53 R123-41 R123-52 R123-53 R124-41 R124-52 R124-53
20401 0.0094 0.0599 0.1992 0. 0094 0.0599  0.1992 0.0094  0.0545 0.1642 0.0094  0.0099 0.1492
20402 0.0077 0.1072 0.2194 0.0085 0.1055  0.2194 0.0043  0.0694 0.1475 0.0000 0.0055 0.1194
20403 0.0059 0.1011 0.2311 0.0059 0.1011  0.2311 0.0032  0.0811 0.1380 0.0059 0.0011 0.1311
20404 0.0074 0.1055 0.2014 0.0069 0.1152  0.2332 0.0043 0.0951 0.1437 0.0077 0.0054 0.1332
20405 0.0067 0.1039 0.1982 0. 0087 0.1055  0.2332 0.0009 0.0480 0.1100 0.0081 0.0048 0.1361
20406 0.0097 0.1121 0.2214 0.0095 0.1034  0.2332 0.0043 0.0951 0.1220 0.0102 0.0062 0.1284
20407 0.0071 0.1062 0.2016 0.0079 0.1254  0.2332 0.0035 0.0480 0.1083 0.0049 0.0049 0.1342
20408 0.0076 0.1044 0.2144 0.0061 0.1244  0.2332 0.0043 0.0446 0.1747 0.0075 0.0144 0.1323
20608 0.0237 0.0824 0.1947 0.0236 0.0500  0.1864 0.0168 0.0453 0.1256 0.0240 0.0500 0.1363
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Table 8 Area of mini features defined by photographs subtracted from farmland (hmz)
B PH41 PH52 PH53 Wz 4G R Fbk St
130101 46.195 1119. 656 1713. 352 2879.203
130121 114.767 3531.990 4884.631 8531.388
130130 111. 963 2868. 734 4879. 318 7860. 015
130131 154.741 2709.727 5598.359 8462. 827
130184 109. 331 2801. 286 4764.598 7675.215
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Table 9 Farmland subtraction list
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A PR /tm”  ZORINBRFE/ Y0 TMAIRRR/ N BREGTIRR/ 0 B e SR/
130101 12877.88 14.63 99.39 335.37 9019.76 29.96
130121 47791.75 11.53 137.91 267.77 34499. 02 27.81
130130 38046. 32 2.29 103.37 309.89 27506. 55 27.70
130131 45498. 36 9.68 136.58 279..00 32599. 04 28.35
130184 37182.56 3.53 103.28 309.63 26859. 83 27.76
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Abstract: The paper describes the techniques of error minimization- In the paper, the error is divided into three types:
theoretical error such as errors created in the projection from the earth ‘s surface to a plane coordinate system and in digi-
tizing maps errors in the procedure of creating thematic data from TM images and errors due to the spatial resolution of
TM images - Three different methods are adopted in respect to the three types of error mentioned above - To minimize error
created due to the TM image 's spatial resolution, a series of sampling methods are applied and discussed in detail in the
paper- According to the analysis on the effects of the error minimization methods: especially the sampling methods, there
is about 300 cut off from the gross area of farmland, and the net area of each land use type is much more close to the
actual data-

Key words: natural resources; GIS and RS; area summarization: sample



