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The damage baseline of the grassland ecosystem based on grey topology theory: A

dynamic prediction study
CAO Feifei'*, FU Xiao', LI Jiaxun', WANG Mingyi'”*,WU Gang'*> "

1 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China
2 University of Chinese Academy of Sciences, Betjing 100049, China

Abstract; Evaluation of the ecological/environmental damage is critical for the effective implementation of the ecological/
environmental damage compensation system. The baseline is a critical gauge and standard for damage validation and
successful restoration, which runs through the entire process of the ecological/environmental damage assessment. The
method of historical data, which uses the average value of 3 years before the damage occurred, is preferentially used to
ascertain the static baseline. However, reflecting the dynamics and uncertainty of the baseline is challenging. Thus, it is
imperative to explore the dynamic baseline of the ecological/environmental damage. In this study, we selected the net
primary productivity ( NPP) as an indicator of the grassland ecosystem damage. Based on the historical data of NPP
(2000—2008) before the development in the Bayanbaolige mining area, we estimated the dynamic baselines of NPP
between 2009 and 2011 using the grey topological model and assessed the availability of the method by comparing with the
static baseline values. The grey topological prediction model exhibited high modeling accuracy and small relative error.
Compared with the actual values from 2000 to 2008, the average relative error was 2.88%. Meanwhile, the fitting curve of

2009—2011 was consistent with the actual curve. The findings of the grey topological model as dynamic baselines were
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better than that of the static baseline in presenting the real situation. In conclusion, the prediction method of the grey
topological model offers a possible solution to the baseline determination, which has application value and scientific

rationality.
Key Words: mining area; ecological/environmental damage; baseline; NPP; grey topological prediction
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Table 1 Accuracy test standard of grey prediction

HEREAEER JRHEILE C /NMREHEEE P
Accuracy grade Posterior error ratio C Micro error probability P
1 0.35 0.95
2 0.50 0.80
3 0.65 0.70
4 0.80 0.60
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Table 2 Results of GM (1, 1) model and accuracy test
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Table 3 Prediction results and errors based on grey topological model from 2000 to 2008

#3 2000—2008 £k EIFIMERTNLERRIRE

R SEPR1E SURILE(ED 7 X 1R 2% AHXS DR 22/ %
Year Actual value Predictive value Absolute error Relative error
2000 94.72 94.72 0.0 0.00
2001 103.26 104.15 0.89 0.86
2002 130.81 132.46 1.65 1.26
2003 147.94 151.33 3.39 2.29
2004 112.88 113.59 0.71 0.63
2005 144.56 132.46 -12.10 8.37
2006 132.22 132.46 0.24 0.18
2007 108.65 122.05 13.40 12.34
2008 151.33 151.33 0.00 0.00
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Table 4 Comparisons of different baseline values and actual values in Bayanbaolige mining area from 2009 to 2011

GO B AL ZfH 1 2fH 2
Year Dynamic baseline Static baseline Difference 1 Difference 2
2009 123.02 130.73 -17.69 -25.39
2010 151.33 130.73 -4.83 15.77
2011 130.02 130.73 5.20 4.49
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H 2011 A5 HBCRA S 2 , B NPP WAT HEH ], B 4 MR T 8l 25 JL 28 AN (BB S 461 55 i
A NS S AR A T B0 NPP RS AE a3 Ty HL LSS 2 (8 B Sy P& 5 S W S 1

5 #ig

AR SCHRT T AR S TR 3 S VA h S A R O BE -, B A BRE BV 35 R R A i, SR Y A 7 A T 1 Bl
FASZRG H S EACITE S BISEACIRES . FHEDT T SR BNy i —— IR F D IUAR A | LA 4]
G )1 (NPP) B A 48 RGP RAFFE AR, X B2 T A& 07 X #E4T 2009—2011 4 NPP gl FL4 il
SEARM .

MAESHE] S, 2000—2008 4 52 A&7 X NPP AR S sh b S48 B it 34, A JE N 94.72—
15133 g Cm™ a™' EEN 125.15 ¢ C m™ a™' . A, 07 X NPP 45 [8] 4340 22 5 8., K843 X 35,
NPP 4E(ETEF A 120—140 g C m™> a™', HA 5 H 57.28% , BIFSE IX A AU A B B2 52 A% H X I R /K % T i1
X NPP {H#AIC,

JREARFME T TN 2 5 1A% B X 2009—2011 4E Y B A8 Lk NPP, 430500 123.03 g C m™> a™' (151.33 ¢
Cm7a™' 130.02 g C m™a™', LMREATH AN 3 FMFEMENE TS ILLE, FLMEH 13073 gCm™ ™',
FRAFF NI T T30 B, B 2 B B0 T 452 26 1L/ D, F00I0RS B8 5, 2SS 2R T SF- X R X 1R 25 R
2.88% , HPLA 45 S bR AR Ab i S AH — 250, W K D IINELAE 0 Sh A L LA, L i A FL 4 (o Al S 3 5
TGO, EHT, B A 25 R G T B i SRAEHR A5 A i 5 PR ATI A e R B B, AR B 98 MR 0 50 1) ] 35 U AR
P RALPEZE NPP $84R , X1 35 LR AT 2l AT, & — 5 IR R, NPP H8 AR X RLH A= 28 R0 35
ST FRAFAFTE —RE W R BRAE | A K A RIS 2 B 3F T hy 4 v AN 550110 b A 285 2R e i T R AE R A N R ik
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