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Table 1 The comparison of the estimation results of three kinds of district
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Table 2 The selectable arguments for the

estimation of forest stock
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9 Ermi3 19 Smu
10 eTM% 20 Ewmm

2) ERHEMEBRRE TR —EXBHEEN
BESSA, MAERERSHEMER —EHH
KRR, RETHMMY ., BLRATEEER,

3) ARMARAKRASEBRAEBRKWHER
#H, HIREBREAITHEENTR,

4) HAEFEE NI, Hikh, EHBEES
KA, XERFBTELE TM BREMBR b AT KB
e, DU RIS A R TR, BBELS
EAEE, EAEWERAMNNER, BERS
BF, CREBARH . B bR B 3 Ath 28 Y 4 8% R 03 AR
b,

5) RS AAE. AT 3 k3K,
BAR. b, RIACKRFEILRI A, KA. . A%
REGERI AR, B mam—3, RRELY®
R, EATHEENTR, ,

6) BB EEERBAEARE KRR, 7TEIE
HMERGUNEES R, BT 0FRESEHXT MK
B H A E B E .

3.2 TRiER

- WESCER[L, 4] ETR IR 4 B4 LS A
TR A 3 B AT o
3.2.1 AskdE  REL1991 4 14TM BFIE (%1

ES 130-44) BREEBKRTE 120 ME#, X2 F
o 19 EFRME, 29 0m%ELE, BRI E
HEFE XTX, nFE 3R,
3.2.2 %% AFMEE XX HE 19 MNEFRR
EREERFERXM N WIFERNR, KR4, RS
Ro RAPEINSHEEFHRLERRBAD, BWRE
X BRE, LSHMHHRER,

HARE A PT:1Y, AR 12 MERE T
FETH 3MEMEHERXRR:
13828, — 0.7616&1ys + 0.451381yy —
24498 1yT ~0.1366 £ pdt3=2 +

. 1083 5TM1 - 0 . 1469 sTMZ - 0 . 3035 eTM4 +
. 5346 ETMS - 0 . 1623 sTM7 + 0 . 1741 ETM% +

'55786TM%;—3 _0‘2084$TM4+5_% + ]

4+5+

'4586$TM1 - 057OSETM2 - 0'17525TM3 +
106161y — 0.14248ys + 0.2176ETM% =

.26926TM:+§ + 0.4665$TM% + 0.1634ETM4_>7<_3 -

SO O O o o o o o o o

0.11025m%+0.13385m%~00 (8)

DERANEZR, W mE 2 fiag 194
BATFHEE, HFME2 AN 2 MBREFER
EREW L, B2 BAMAEMRMERE. &
BRETHRE. Ak EAMIRLRRTR, &
MERAUNEZEEBRMNEHETH: o

frva~ Erms~ Ermrs Ermls SrvdXd SrmirisZ.

W Askh. B3R, ARHAIEE . AFRE SRR Ah
THER A, PR BT AR PR X 3 B R
Ko

18 By i 528 R % G AIE 43 87 120 T A 30 3t 16 5 A o
BN EREBBRAMFZA GIS PHER. KT
vigiibix:3=E'S vk S AR IV-VIE

1) Zefud B 5 7 B0 be B e <8 B 48 2o (B LB /D
HWEZXER, EHESFESHHRMGITHERN, R
B X B#ATTHOREL, Bit, FAXEHK
B 5 R BT B LB

2) ZEIEEBRBEAREERER S b 1Y
mREBT0HEEER,




20 FETEME £3%
®3 FHEXTXHE
Table 3  The value of square matrix X*X
BEAT St fvz E1ms 3 E1ms S Etmi ftmis3 §tm} frmiz2
™ 129.000 123.633 120.503 52.204 104.317 111.869 -58.361 -66.912 86.215 —44.929
v . 123.633 129.000 123.665 69.840 114.338 117.737 -44.964 —54.260 96.599 —38.678
Erms 120.503 123.665 129.000 53.346 111.350 121.199 -63.609 -73.540 95.215 —53.334
E1me 52.204 69.840 53.346 129.000 90.034 63.679 71.554 63.147  82.209 37.805
E1ms 104.317 114.338 111.350 90.034 129.000 122.803 -—17.605 -—23.698 121.192 -45.744
Emr 111.869 117.737 121.199 63.679 122.803 129.000 -—48.974 -—-55.151 115.348 -64.374
ETM% —58.361 —44.964 -63.609 71.554 -17.605 -48.974 129.000 125.289 -13.284 89.908
fTM% -66.912 -54.260 -—73.540 63.147 -23.698 —55.151 125.289 129.000 -15.013 81.748
fTM% 86.215 96.599 95.215 82.209 121.192 115.348 -13.284 -15.013 129.000 —65.837
ETM“T3 —44.929 -38.678 —53.334 37.805 -45.744 -64.374 89.908 81.748 —65.837 129.000
ETM;—:—?%% 38.483 54.495 45.140 115.098 89.511 63.731 67.952 64.665 93.917 7.334
ETM% 59.976  49.690 69.229 -—57.542 9.194 39.501 -114.424 -120.773 -4.674 -53.232
Emmw 16.009 17.415  22.45 -7.733 5.507 14.285 -29.150 -29.764 2.737 -13.898
Emun -27.998 -19.117 -12.679 —1.303 -8.284 -9.309 8.116 8.763 1.747 -6.847
Emm -66.689 —58.577 -63.559 3.942 -42.926 -—54.976 66.056 68.341 —33.547 40.340
Etinm -29.239 -30.726 —42.188 8.865 —31.604 —41.144 45.273 52.878 —31.884 45.408
Smm —36.567 —37.145 -44.056 —9.532 -—40.808 -—43.577 38.032 38.013 -39.247 37.787
Emm -15.332 -12.523 -15.291 10.644 -2.381 -11.787 16.923 21.815 0.929 2.476
Emmm —32.582 -35.573 -—47.237 7.093 -38.174 -46.991 50.782 56.478 —39.150 53.566
(8% 3)

SHEET S Etmg Emnn Emuk Emn Ermu Emm Emm Emmu
St™i 38.483 59.976 16.009 -27.998 —66.689 -29.239 -36.567 -15.332 —32.582
vz 54.495 49.690 17.415 -19.117 —-58.577 -30.726 —37.145 -12.523 -35.573
Etva 45.140 69.229 22.450 -12.679 -63.559 —42.187 —44.056 -15.291 —47.237
Ema 115.098 —57.542 -17.733 -1.303 3.942 8.865 —-9.5315 10.644 7.093
E1ms 89.511 9.194 5.507 —8.284 -42.926 —-31.604 —40.808 -2.381 -38.174
Ermr 63.731 39.501 14.285 -9.309 —-54.976 —-41.144 —43.577 -11.787 —46.991
ETM% 67.952 -—114.424 -29.150 8.116 66.056 45.273 38.032 16.923 50.782

ETM:%; 64.665 -120.773 —29.764 8.763 68.341 52.878 38.013 21.815 56.478
GTM% 93.917 -4.674 2.737 1.747 —33.547 —31.884 -39.247 0.929 -39.150
ETM% 7.3339  —53.2325 —13.8984 -6.8472 40.340 45.4077 37.787 2.476 53.566

GTM:I§;§ 129.000 —66.9935 —14.0181 5.6842 14.442 8.0838 -11.250 16.032 4.996
ETM% —66.9935 129.000 35.8853 —-3.9795 -62.051 —42.7779 -32.213 -21.301 —45.389
fuww  —14.0181  35.8853  129.000 20.5324 7.0164  —6.1878 2.6941  -0.079  -5.652
Sman 5.6842 -3.9795 20.5324 129.000 14.384 -13.2007 -11.586 19.528 -15.811
Emm 14.4421 -62.0511 7.0164 14.384 129.000 64.9399 55.767 53.946 61.114
Stmm 8.0838 -42.7779 -6.1878 -13.2007 64.940 129.000 33.415 40.4326 117.960
Emm -11.2501 —32.2134 2.6941 —11.5858 55.767 33.4152 129.000 —72.6833 42.690
Emm 16.0322  —-21.3013 -0.0799 19.5282 53.946 40.4326 —72.683 129.000 26.169
Emmm 4.9962  —45.3895 -5.6515 —15.8108 61.114 117.960 42.690 26.169 129.000
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Table 4 The eigen root of each argument influencing the estimation of forest stock
SEAT RAEW 8%AT RAER SERET RAER

&M 1.3173 Smi3 5.5423 Smm 154.4520

vz 1.6431 Erml 10.2413 Eann 214.5628

™3 2.0552 fTM%—3 12.3904 Smm 215.5771

Erme 0.1366 SWEL LY 18.3510 Emu 574.3378

E1ms 0.3387 Em 64.3139 Emmm 962.8094

™y 2.7813 Epmw 87.3878
STM% 4.7293 Emun 118.0324
F5 WRENZIGMERRS R A RE R
Table 5 The eigenvector corresponding to all eigen roots for forest stock

St™ Srm2 S™s Erme Ems Ervr Emd Srmid fml
0.2000 -0.0601 -0.1195 0.0655 0.1083 0.4586 0.1558 0.3188 0.1251
-0.4242 0.0421 -0.2249 0.1382 -0.1469 -0.5705 0.2361 -0.2312 -0.0255
0.1914 0.1739 0.2514 -0.7616 0.0400 -0.1752 0.1150 0.0871 0.0448
0.4523 -0.2059 0.0686 0.0890 -0.3035 0.1061 7'0.1611 -0.5633 -0.1257
—-0.0581 -0.5678 0.1439 0.0895 0.5346 -0.1424 -0.2492 0.1071 —0.0541
0.1899 0.4878 0.2544 0.4513 -0.1623 0.0273 0.0637 0.1589 0.0602
-0.3705 0.0262 0.5637 0.0355 0.1741 0.2176 0.4572 -0.1147 0.1061
0.3332 0.4286 -0.283 0.0147 0.5578 -0.2692 0.0430 -0.0285 -0.0454
-0.3760 0.2144 -0.3778 —-0.2449 0.0677 0.4665 -0.0943 -0.2931 -0.0387
-0.1989 0.0630 -0.2536 -0.0602 -0.0508 0.1634 -0.2132 0.2230 -0.0321
-0.1291 -0.0275 -0.0941 0.1366 -0.2084 -0.1102 -0.1261 0.4912 0.0549
-0.0488 0.1399 —-0.0035 0.3036 0.4095 0.1338 -0.0124 —0.2468 -0.0362
-0.0203 0.0014 0.0174 -0.0030 0.0021 0.0038 -0.0049 0.0338 -0.0158
0.0096 -0.0201 -0.0157 -0.0017 —-0.0060 0.0038 0.0212 0.0411 0.0180
0.1359 -0.1744 —0.2449 0.0196 -0.0128 0.0394 0.3355 0.0065 0.1124
-0.0103 -0.0181 0.0374 —0.0060 -0.0165 0.0536 0.1733 0.0939 -0.6764
-0.1199 0.1779 0.2262 -0.0158 0.0127 -0.0146 —0.4468 L0.0215 -0.1014
-0.1328 0.2076 0.234 -0.0193 0.0166 -0.0174 -0.4199 -0.0186 -0.0192
-0.0011 -0.0323 -0.0156 -0.0015 0.0113 —-0.0461 -0.1198 -0 0.6766

.1381
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Ermiy? Srmi S Crmg Consetr Cmss Smm Camn Com Emm Cmmm
-0.3839 —0.4749 0.0985 -0.0528 0.1237 -0.0585 0.1058 0.2176 0.0669 -0.3273
-0.1172 -0.2675 0.1485 -0.0506 0.1477 0.0027 0.0792 0.1695 0.128 -0.3295
0.0252 0.205 0.1705 -0.06 0.103 0.0404 0.0831 0.1218 0.0591 -0.3491
-0.1167 0.070‘7 0.0425 -0.0087 0.2301 0.0229 -0.0684 0.0197 0.4329 -0.1073
0.3163 —0.0425 0.0103 0.0058 -0.0736 0.0254 0.0087 0.0027 0.244 -0.3085
0.4946 0.0049 0.0302 -0.0166 -0.1079 0.0505 0.0407 0.0399 0.1316 -0.3421
-0.0895 0.0015 -0.0025 0.0417 0.1427 =0.0001 -0.1625 —0.0455 0.3546 0.2182
-0.1028 -0.1027 -0.1283 0.043 0.0407 -0.0083 -0.1292 -0.0698 0.3431 0.2369
0.1409 0.0501 -0.1379 0.0237 -0.3053 0.0752 -0.0117 -0.1021 0.2453 -0.2829
0.3672 0.0641 0.2478 -0.0626 0.6606 -0.0865 -0.0861 0.1833 0.1643 0.2167
-0.4084 0.4973 -0.0708 0.0176 -0.0952 0.0557 -0.0605 -0.0905 0.431 -0.1005
-0.2373 0.5279 0.237 -0.1119 0.1965 0.0406 0.1523 0.1236 -0.3398 =0.2001
-0.0024 -0.0277 -0.4137 0.4545 0.3285 0.675 0.2081 0.0502 -0.0822 -0.0566
0.0006 -0.1143 0.0707 -0.719 0.0869 0.514 —0.0005 —0.4348 -0.0046 0.0283
0.147 0.1039 0.6045 0.2702 -0.2603 0.2965 0.2514 -0.0222 0.146 0.2286
0.0357 0.0539 -0.1879 -0.2538 -0.1104 —0.0482 0.488 0.2951 0.1473 0.1824
-0.1777 -0.1832 0.284 -0.0324 -0.2786 0.3678 -0.2549 0.49 0.0258 0.1623
-0.1607 -0.2133 0.2367 0.188 0.0742 -0.1628 0.5559 -0.4368 0.096 0.0522
0.0576 0.0657 -0.2544 . -0.269 -0.0667 -0.0375 0.416 0.3502 0.1407 0.1983
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Fig.2 The ridge trace of all arguments influencing stock estimation of one-fourth RS region
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Table 6 The main variable subset and R, of different g in one-fourth TM RS region

q A g EMREKRREERRS R, T EHXRN
2 1, 20 12.1033 190 0.8276
3 1, 14, 20 11.9867 1140 0.8329
4 1, 2, 18, 20 11.8644 4845 0.8343
-] 1, 17, 18, 19, 20 11.2257 15504 0.8306
6 1, 14, 17, 18, 19, 20 11.0382 38760 0.8338
7 1, 10, 14, 17, 18, 19, 20 10.9585 77520 0.8354
8 1, 6, 10, 14, 17, 18, 19, 20 10.9227 125970 0.8355
9 1, 5, 6, 11, 14, 17, 18, 19, 20 10.8530 167960 0.8389
0 1, 4,5, 11, 13, 14, 17, 18, 19, 20 10.8358 184756 0.8435
1 1, 3, 4, 5, 11, 13, 14, 17, 18, 19, 20 10.8787 167960 0.8497
12 1,5,7, 10, 11, 12, 13, 14, 17, 18, 19, 20 10.9508 125970 0.8488
3 1,5,7,9, 10, 11, 12, 13, 14, 17, 18, 19, 20 11.0320 77520 0.8490
14 1,2,3,4,5,6,7, 8,9, 10, 11, 12, 13, 20 11.1191 38760 0.8455
15 1, 3, 4,6, 7, 10, 11, 12, 14, 15, 16, 17, 18, 19, 20 11.2073 15504 0.8598
16 1,2, 4,5,6,7, 8,10, 11, 12, 14, 16, 17, 18, 19, 20 11.3009 4845 0.8592
17 1, 2, 4,5, 6,7, 8, 10, 11, 12, 14, 15, 16, 17, 18, 19, 20 11.3967 1140 0.8593
18 1,2,3,4,5,6,7,8, 10, 11, 12, 14, 15, 16, 17, 18, 19, 20 11.4960 ¢ 190 0.8593
9 1,2,3,4,5,6,7,8, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 11.5996 20 0.8593
2 1,2,3,45,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 11.7048 1 0.8594
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Important Progress in Estimating Forest Resources

Zhao Xianwen, Li Chonggui, Si Lin, Tian Yonglin, Yuan Kaixian
( Chinese Academy of Forestry , Beijing , 100091 China)

[Abstract] Traditional forest resources inventory is a hard mission, which needs much time, work and money.

At the end of 1970s, remote sensing technology was introduced into China and has been used since then in the

activities of forest resource inventory, especially in estimating forest stock volume. they include: Estimating vol-

ume stock of forest using quantitative value and qualitative factors of satellite data; Application of above — men-

(cont.on p.28)
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KRR, ZH-EERNETFEE.

Geophysical Prospecting Technology Drastically Propelled
Chinese Petroleum Industry Forward

Li Qingzhong
(Bureau of Geophysical Prospecting , Hebei Zhuozhou 072751, China)

[Abstract] Geophysical prospecting technique is now the main approach to explore oil and gas fields. In Chi-
na,oil fields sueh as Karamai, Daqing, Shengli and Liaohe were all found by geophysical method. Especially
3 — D seismic survey played a great role in oil exploration.

[Key words] geophysical prospecting; oil field; 3 — D seismic sarvey

(cont. from p.24)

tioned techniquess in different climate zones in China (The method has been spreéded over 7 million hectares in
China) ; Estimating forestland, including area of fragments woodland and index of forest network etc. Through
careful analysis of precision against costs, it is indicated that remote sensing method can save 1/3 to 1/2 budget
in comparison with the traditional method.

In recent years, based on the previous study and by using modern statistic measure, new exploration and
deeper study were done. These studies have solved some key problems in application of remote sensing in
forestry resource inventory, such as calibrating remote sensing image against sampling plots on the ground, de-
creasing field work, increasing accuracy of stock volume on compartment, fast selecting optimal function, and
avoiding factors that are hard to be determined by remote sensing data (such as age group, crown canopy,
etc. ). Both theor etical and practical applications have confirmed that remote sensing information play a leading
role in estimating forest stock volume.

These discussed studies have made a good basis for the application of remote sensing in forest inventory, and
given strong support for establishing a new system of forest inventory, which use remote sensing technology as
primary measure.

At the end of this paper, a frame of new system of forest resource inventory is put forward, and suggestion
on key problem in the new system is discussed.

[Key words] inventory by remote sensing; non-parameter estimation; forest stock volume; modern statistics

® Jack I. Time-lapse seismic in reservoir management. 1998 Distinguished Instructor Short Course——Society of Exploration Geophsicists
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