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Dynamic ecological footprint simulation and prediction based on ARIMA Model .

a case study of Gansu Province, China
ZHANG Bo' ,LIU Xiuli'**

1 College of Geography and Environment Science, Northwest Normal University, Lanzhou 730000, China
2 Department of Geography, Xinzhou Teachers University, Shanxi Xinzhou 034000, China

Abstract: Ecological footprint ( EF), as an excellent educational tool applicable to global issues, is essential for
quantifying humanity’ s consumption of natural capital. At present, quantitative studies on the development trends of
ecological footprint time series in a given region are still rare. Thus, the autoregressive integrated moving average
(ARIMA) model was introduced to stimulate and predict the regional ecological footprint. Taking Gansu province of China
as a study area, we firstly computed the per capita ecological footprint and the per capita ecological carrying capacity from
1949 to 2009. Based on the computed results, the simulating process of the ARIMA model and the fitting and forecasting
results were explained in detail. The final results showed that: the per capita ecological footprint in Gansu province
presented a rising trend from 1949 to 2009, and we estimated that it would has a remarkable growth from 2010 to 2015 with
increasing to 2. 6051 hm’/cap in 2015, which would be 1.67 times than that of 2009 ; from 1997 to 2004, the per capita

ecological carrying capacity had a decrease trend while it had a increase trend from 2005 to 2009, and it would still increase
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from 2010 to 2015 all types of per capita ecological footprint would present rising trends while the per capita fossil energy
land ecological footprint would increase with an obvious growth rate; the total ecological footprint was always bigger than the
total ecological carrying capacity from 1997 to 2009, which meant the ecological deficit was negative or the ecological
environment of Gansu province was unsustainable, the total ecological footprint would increase rapidly while the total
ecological carrying capacity would increase slowly from 2010 to 2015, thus the regional ecological deficit would increase and
the ecological imbalance situation of Gansu province would be worse and worse ; the main causes of ecological deficit were as
follows, the economic development of Gansu province depended on fossil fuel consumption with the result of over-
exploitation of natural resources, large areas of arable lands were transformed into construction lands, and grassland was
degraded and desert; some relevant regional strategic plans were necessary in order to ensure the ecological balance: to
change the unreasonable human consumption pattern; to curtail population; to optimize and intensive use of natural

resources.
Key Words; ARIMA model; ecological footprint; simulation; prediction; Gansu province
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Fig.1 Calculation flow chart of integrating EF method with ARIMA model
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Table 1 Result of series unit root test H A2 E 1R B AR 28 REH HE R
Autocorrelation Partial Correlation  AC PAC Q-Stat Prob

Koo
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Partial ' 1ot [ 2 0.123 -0.338 22.369 0.000
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HARE ot E AR HHEXRE WMEMXERE Q& Bz
Autocorrelation Partial Correlation AC PAC Q-Sata Prob
| 1 1 1 1 -0.006 -0.006 0.0023
1 1 1 1 2 0.000 0.000 0.0023
1 1 1 1 3 0.004 0.004 0.0036
O 1 1O 1 4 -0.076 -0.076 0.3660 0.545
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