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Non-equidistance gray mode forecast of forest resource dynamic
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Abstract: Non-equidistance grey models of time-series data including forest cover rate, forested area and
living trees volume in Shandong Province between 1974 — 2007 were established based on the Grey Systems
Theory. The model fitted well with the main outcomes of forest resource measurement in Shandong Province.
The fitting errors were lower than 10 percent. The models had ideal fitting precision. Posterior variance test
method was used to test the precision grade of the models. The test results showed that the posterior variance
test ¢ values of forest cover rate, forested area and living trees volume were 0.15, 0.23 and 0.14, which
were all lower than 0.35. Small error possibility was 1. The forecast precision of the models reached the
“first grade”. The paper provides a more ideal forecast method for constructing “Digital Forestry”. It is a
basis for formulating the future development of the forestry program in Shandong Province. The forecast
results showed that forest cover rate would be 26.78% in 2020, which was lower than 30% , the phased
target of construction of ecology province. Therefore, it is very important to promote the development of
forest resource, steadily improve forest cover rate, significantly increase forest volume, improve forest

quality, so as to avoid the degeneration of forest resource. [Ch, 4 tab. 15 ref.]
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F| 1936 4F Fx Ak LR B F 80 7 hm?, | Table 1 Statistics of forest cover rate, forested area and living trees
1949 4 HA5 30 J7 hm?, F&E] T D7 s fe K0, volume from 1974 to 2007 in Shandong
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k23 28 HEE RN B A 8 XM ™ i 1 7 SRR 1974 11.10 132.10 2292.00
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Table 2 Relative error of fitting values and true values

N RRMBE R 1% A MM BT hm? A E R m’
" SEBRE fliitHE X ER2E/%  SibR{E A MXER2E/%  SLhRE I AR 22/%
1974 11.10 11.10 0.00 132.10 132.10 0.00 2 292.00 2 292.00 0.00
1985 13.38 14.10 -5.40 140.30 151.55 - 8.02 4 802.00 5 254.65 -9.43
1991 17.00 16.27 432 184.60 180.63 2.15 6 734.00 6 327.10 6.04
2000 18.80 18.47 1.73 227.40 211.35 7.06 7 659.00 747191 2.44
2007 20.68 21.14 -223 238.66 249.54 - 4.56 8 628.00 8 907.80 -3.25
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FGARBIAY B 5 AR PO B2 ARy 3Rk (R 3), K&
B A HASEIR B TNORS B AN CRAS SR A A, AT LI

INREME P TEW M TR G 1 2

. >0.95 <0.35 — (1)

AT >0.80 <0.50 Cgas (D)

242 BAEAEABER HBIEREHRITE, K ' ' o
>0.70 <0.65 = ghhan (1)

BARMESERNER2ZEE c =0.15 < 035, MRz
BER P =1, BRSS9 00T A MBI R 20K =070 Z06s Wy
¢ =023 <035, /MREME P =1, WNKEFEHN
U, BMERENGTRZEKRE ¢ =014 < 035, /MEEME P =1, FKESH N —HU,
25 HHRBRTLIHETN

PR EW . Y-a < 030, GM(1, 1) Tr KB 2, R B 15810 R4
2010 4F | 2015 4FF1 2020 4F 0y AR 55 S FUINAE | A bR o B F0 (8 A 2R AR AR s Sl an 2 4.,




526 BH 1 EIRBREE - IR AT BRAR T IR 8l 258 A 1) A 45 I B I Fit 11

2.6 WMNERITIRSHH x4 HFHEARTAIHSTN L

R AT S 2 b YA A 2 S T G 2 Table 4 Forecast of forest resource dynamic change
RokE, BT A D S EE S0 e 2020 4 Y BMEER%  AME T hm® AR E BT m
PR 35 % 126.78% , BRI EEM 2010 22.99 276.73 9.938.16
B, I RH] 2020 4 HRME ERIED 30% 05 2461 200,86 10 858.17
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BLZINRARAE A, It S M ™M 5 55— J5 ThI 0 B3 27 AR A 1 A6 2R 0 ) &5 R i dl g
b, AR A RO RGN R SR, BEAE IR RS, A S AN AT — L BEAL IR B s 9K Bl D R ik
ARG, RGN KR Z R, — ik, B RR A B, BRI B i 18] B, AR i T
BB P, FESEBR R, BEE REER R, ERUE RS B SO E L BRIK, TEARBIAN TR E B
ARy, Rt R 5 8, A O A S W R GEAE H AT AUARAE , JCHE RGMEE BEMR R, &
AR RERER A, SR RGAMIL, Bl HedE, RO ARAA R R SE H RTRHIE
Bl , WAREGHR, XAEZE MRS, ARUGE N, W FRARGT UL T 3 2 59 00 L AT LAAS 2 5 K
BRRIZEIR , WA RE T 4y Mg S bl A ) S

3 4

2020 26.78 333.89 12 123.95
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VR EBRE PRI TS M sh AR L TN, 28 5 96 2546 56 Jr VR WP A A R A 7RG i A A G, TOUIUHE S
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S F B, PR LU E AR 3 AR B D MO D ey SRR E GE AR, B R8I AR AR AR
SR AR PR IR B R I T B, A AR T AR VR T AR R R MR AR e S T AR MR B IR
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