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Abstract: Climate change and human activities are the two kinds of driving forces in deserti-
fication, and assessing their relative role in desertification is of great significance to deeply 
understanding the driving mechanisms and preventing desertification expansion. This paper 
has systematically reviewed the progress of the researches on assessing the relative role of 
climate change and human activities in desertification from qualitative, semi-quantitative and 
quantitative aspects respectively. The authors found that there were still some problems in the 
previous researches. For example, the subjectivity in assessment was obvious, the assess-
ment cannot be easily repeated, and the assessment and its results were always based on 
administrative regions and less taken and expressed in a continuous space. According to the 
progress of previous researches and the works conducted by the authors recently, we put 
forward a quantitative approach by selecting NPP as a common indicator to measure the 
relative role of climate change and human activities in desertification and dividing the eco-
logical process of “driving force effect-dynamic response of desertified land” into several 
scenarios. Meanwhile, validation and scale of assessment should be taken into account when 
quantitative assessment of the relative role of climate change and human activities in deser-
tification are carried out. 
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1  Introduction 

Desertification is one of the most severe global social-economic-environmental issues of our 
time, which threatens human survival and development (Wang and Zhu, 2003). China is one 
of the countries that seriously suffered from desertification in the world. According to the 
statistics of State Forestry Administration in 2004, the desertified area in China reached 
1,739,700 km2, which accounted for 18.12% of the country’s total land area (State Forestry 
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Administration, 2007). The problems induced by desertification, such as soil quality decline, 
land resources reduction, and sand storm etc., had seriously restricted the sustainable devel-
opment of economy and society in China. In recent years, with more and more effective 
policies and projects implemented by the Chinese government to combat desertification, the 
total area of desertified land in China was less than that in the late 1990s, and some typical 
desertified areas such as Horqin Sandy Land and the southern Mu Us Sandy Land experi-
enced an obvious desertification reversion; however, the general status of desertification in 
China is still serious (State Forestry Administration, 2007; Wang, 2004). 

Deeply understanding the driving mechanisms of desertification and assessing the relative 
role of different driving factors are the fundamental and key points to combat desertification. 
Although climate change and human activities as two kinds of driving forces in desertifica-
tion have been generally accepted, people have always paid much attention to getting to 
know the relative role of climate change and human activities in desertification (Wang, 
2003). However, due to the interactions among many driving factors in the desertification 
process, the driving mechanisms of desertification is so complex that it is very difficult to 
assess the relative role of climate change and human activities in desertification under an 
independent condition, which becomes a bottleneck in the research of desertification. In re-
cent years, many researches were conducted to assess the relative role of climate change and 
human activities in desertification and gained a great progress (Zhang, 2000; Wang et al., 
2004; Gao et al., 2005; Ma et al., 2007; Li et al., 2007; Wessels et al., 2008; Xu et al., 2009; 
Wang et al., 2010); however, there still existed some problems in these previous researches. 
In this study, the authors systematically reviewed the progress and problems in the re-
searches on assessing the relative role of climate change and human activities in desertifica-
tion, and then put forward a quantitative assessing approach based on absorbing the advan-
tages in previous researches and combining the recent works conducted by authors, which 
aimed to support the research of driving mechanisms of desertification and its combating. 

2  Progress in the researches on assessing the relative role of climate change 
and human activities in desertification 

2.1  The qualitative and semi-quantitative assessment 

According to the previous researches, the methods used to assess the relative role of climate 
change and human activities in desertification can be divided into two types: one is qualita-
tive and semi-quantitative assessment and the other is quantitative assessment. Qualitative 
and semi-quantitative assessment of the relative role of climate change and human activities 
in desertification was commonly conducted by using the expertise based on the combination 
of the dynamics of desertification with the information of the changing trends of climate and 
human factors or with some indicators that can reflect the effects of climate change and hu-
man activities in a specific period. There are many researches that used qualitative and 
semi-quantitative method to assess the relative role of climate change and human activities 
in desertification in recent 50 years in typical regions of China (Wang et al., 2004; Gao et al., 
2005; Ma et al., 2007; Liu and Wang, 2004). Wang et al. qualitatively assessed the relative 
role of climate change and human activities in desertification in the Horqin Sandy Land by 
analyzing the changing trends of climate and human factors during the last 40 years, and 
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drew a conclusion that human activity was the dominant factor in desertification, which re-
flected that the type change and extensive use of land accelerated the desertification process 
(Wang et al., 2004). Gao et al. used qualitative and semi-quantitative method to analyze the 
dynamics and driving mechanisms of desertification in the zone along the Great Wall in 
northern Shaanxi province during 1986–2000, and concluded that the implementation of 
measures in combating desertification and government policies were the main factors that 
induced the desertification reversion in this period (Gao et al., 2005). Meanwhile, what-if 
scenario analysis was always brought into the qualitative and semi-quantitative assessment 
to support the expert decision, such as Zheng et al. conducted a research to assess the rela-
tive role of climate change and human activities in desertification of Otindag in the past 40 
years, when only the climate change was considered, the changing trends of Net Primary 
Production (NPP, NPP=0.0119Year–22.672) and Foliage Projective Cover (FPC, 
FPC=0.1109Year–171.84) showed that the climate change would be beneficial to vegetation 
growth, so the researchers concluded that climate change was not the dominant factor in-
duced desertification expansion in this region (Zheng et al., 2006). The qualitative and 
semi-quantitative method was also frequently used to assess the relative role of climate 
change and human activities at large scale, such as based on the trends analysis of precipita-
tion, evaporation, temperature, sand-driving wind, drift potential, population, livestock 
number and afforested area in northern China from 1950 to 2000, Wang et al. analyzed the 
relationship between desertification dynamics and the changing trends of driving factors, 
and then indicated that the relative role of human activities (including the Three Norths For-
est Shelterbelt Program) in desertification reversion might be overestimated (Wang et al., 
2006, 2010). 

2.2  The quantitative assessment 

In recent years, with the comprehensive applications of mathematic model and approach in 
geography and ecology, more and more researches began to use quantitative methods to as-
sess the relative role of climate change and human activities in desertification (Table 1). 
According to the previous researches, these quantitative methods can be divided into four 
types: the first is the method based on using regression model; the second is the method 
based on using principal component analysis model; the third is the method based on com-
paring potential (without human disturbance) and actual condition; the fourth is the method 
based on selecting a common indicator to measure the impacts of climate change and human 
activities on desertification. 

2.2.1  The method based on using regression model 

This method selected regression model as the analyzing tool to build the relationship of the 
dynamics of desertification and its driving factors, and then assess the relative role of them 
(Xu and Yan, 2005; Sun, 2005; Zhang et al., 2003). Xu and Yan used linear regression model 
to analyze the effect of human activities such as magnitude of population growth, cultivation 
index, output value of annual mean forestry product and annual mean afforested area on de-
sertification in northern Shaanxi province. The results showed that only cultivation index 
has a negative correlation with the desertification index, while the other factors showed a 
positive correlation with the desertification index (Xu and Yan, 2005). Sun used a stepwise 
multi-variables regression model to analyze the effect of socio-economic driving forces on  
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Table 1  Quantitative methods for assessing the relative role of climate change and human activity in desertification 
Assess-

ment 
method 

Research re-
gion Key indicator Model/result Reference 

North of 
Shannxi prov-
ince, China 

Population growth (X1), cultivation 
index (X2), output value of annual 
mean forestry product (X3), annual 
mean afforested area (X4),  
desertification index (Y) 

Y=1.0437X1-0.2836 
Y=-0.036X2+0.6687 
Y=0.0008X3-0.2555 
Y=0.0275X4-0.2619 

Xu et al., 2005 

Minqin, 
Gansu prov-
ince, China 

Yearly changing rate of crop sown area 
(AGr), sheet number per hectare (ASh) 
and other 8 socio-economic indicators

Pasture region: 
Rate=0.14+22.9Ash 
dam irrigated region: 
Rate=1.01+1.37AGr 

Sun, 2005 Ⅰ 

Shule River, 
China 

Rainfall, wind speed, gale days, popu-
lation, agricultural acreage 

Coefficient of correlation analysis 
Rwind speed=0.45 
Rpopulation =0.84 
Ragricultural acreage =0.58 

Zhang et al., 2003 

Gonghe basin,
China 

Rainfall, gale days, agriculture  
population, livestock number,  
agricultural acreage 

Contribution rate of human activi-
ties was 46.5%; contribution rate of 
natural factors was 24.6% 

Zhang, 2000 

Minqin, 
Gansu prov-
ince, China 

Rural population, agricultural  
acreage, livestock number, gale  
days, rainfall, temperature etc. 

Contribution rate of human activi-
ties in 1956-2004 was 56.33%, and 
it in 1981-2004 reached 66.19% 

Ma et al., 2007 Ⅱ 

West Hainan 
island 

Temperature, rainfall, wind speed, 
livestock number, agricultural acreage, 
population, afforested area etc. 

Contribution rate of human activi-
ties was 41%; contribution rate of 
climate change was 23.7% 

Li et al., 2007 

Naiman Ban-
ner, China 

Area of drift sand (x),  
vegetation cover (y) 

0.037883.57 xy e−=  
Contribution rate of natural factors 
in 1987-1991 was 63.59% 

Li et al., 2006 

South Africa NDVI, NPP, rainfall — Wessels et al., 
2007, 2008 

Ⅲ 

Sahel NDVI, rainfall — Herrmann et al., 
2005 

Guinan steppe,
China 

Wind speed (U), vegetation cover 
(VC), livestock trampling (TR),  
woodcutting (DR), soil roughness  
(Z0), wind erosion rate (Q) 

exp( 4.97334 1.3211 )Q TR= − +  
Contribution rates of TR, DR and 
grassland cultivation were 54.78%, 
4.66% and 40.56% respectively 

Zhang et al., 2005 

Ⅳ 

Globe NPP LPJ-GDVM Zika et al., 2007 

Note Ⅰ: the method based on using regression model; Ⅱ: the method based on using principal component analysis model; 
Ⅲ: the method based on comparing potential and actual condition; Ⅳ: the method based on selecting a common indicator. 
 

land desertification in Minqin county during 1988–1997 by selecting the yearly changing 
rate of desertification as dependent variable (Rate), and the yearly changing rate of crop 
sown area (AGr), and of sheet number per hectare (ASh) as independent variables, based on 
which the researchers developed different models to identify the key driving factors in de-
sertification for different regions (such as the model for pastoral area was Rate=0.14+ 
22.9Ash; the model for dam irrigated area was Rate=1.01+1.37AGr) (Sun, 2005).  

2.2.2  The method based on using principal component analysis model 

The second quantitative assessment method is that using principal component analysis (PCA) 
or factor analysis (FA) model to assess the contribution of different driving factors to deser-
tification. The PCA or FA as a statistical multivariate method resulting in data reduction can 
compress the variables into some uncorrelated components, which can express the major 
information of variables. The percentage of total variance explained by variables was always 
treated as the contribution rate of driving forces to desertification when using this method to 
assess the relative role of climate change and human activities in desertification (Dong, 1989; 
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Zhang, 2000; Ma et al., 2007; Li et al., 2007). Since Dong used PCA model to analyze the 
driving mechanisms of desertification for the first time (Dong, 1989), many researches have 
been conducted by using this method to assess the relative role of climate change and human 
activities in desertification (Zhang, 2000; Ma et al., 2007; Li et al., 2007). For example, 
Zhang assessed the relative role of climate change and human activities in desertification of 
Qinghai Gonghe Basin by using PCA, and indicated that the contribution rates of climate 
change and human activities to desertification were 24.6% and 46.5% respectively, and the 
joint contribution of them to desertification reached 14.9% (Zhang, 2000). As for the re-
search conducted by Ma et al. to analyze the effect of driving forces on desertification in 
Minqin county, the results of PCA showed that human activities were the dominant factor in 
desertification during the period from 1956 to 2004 and the contribution rate of human ac-
tivities to desertification was 56.33%; this feature was more obvious from 1981 to 2004, and 
the contribution rate of human activities reached 66.19% in this period (Ma et al., 2007). 

2.2.3  The method based on comparing potential and actual condition 

The method based on comparing potential and actual condition was to analyze the difference 
between the desertification developed under the condition without human disturbance and 
the actual status, and then estimate the effect of climate change indirectly. Li et al. had used 
this approach to assess the relative role of climate change and human activities in desertifi-
cation in Naiman Banner, China. In their research, sand transport rate and biomass were se-
lected as indicators to develop the desertification predicted model, and the method to assess 
the contribution rate of natural factors to desertification was built by comparing the differ-
ence between the outputs from the predicted model to the monitoring data. Meanwhile, the 
contribution rate of human activities to desertification can also be estimated indirectly. Ac-
cording to the results, climate change was the dominant factor in desertification in Naiman 
Banner during the period from 1987 to 1991, and its contribution rate to desertification 
reached 63.59% (Li et al., 2006). However, some researches conducted in other countries 
always focused on the vegetation change induced by land degradation or desertification. 
From this aspect, the effects of climate change and human activities on land degradation or 
desertification could be distinguished indirectly. Evans and Geerken developed a vegetation 
production predicted model by using the good relationship between the accumulated pre-
cipitation and Normalized Difference Vegetation Index (NDVI), the vegetation production 
predicted by this model can be considered as the results of climate change, and the differ-
ences (also called residuals) between the observed and predicted production can be attrib-
uted to human activities (Evans and Geerken, 2004). Based on this approach, some related 
researches had been conducted to assess the relative role of climate change and human ac-
tivities in desertification in South Africa, Syria and African Sahel (Wessels et al., 2007; 
Geerken and Ilaiwi, 2004; Herrmann et al., 2005; Archer Emma, 2004; Wessels et al., 2008). 
For example, based on comparing the vegetation production predicted from rainfall to the 
actual conditions in the period from 1982 to 2003, Herrmann et al. pointed out that the in-
creasing of rainfall was the principal cause for the vegetation recovery in this period; how-
ever, human activities had also played some positive role in desertification reversion and 
vegetation recovery (Herrmann et al., 2005). 

2.2.4  The method based on selecting a common indicator 

The fourth quantitative assessment method is that using a common indicator to measure the 
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impacts of different driving factors on desertification, and then assessing the relative role of 
climate change and human activities. For example, Zhang et al. selected wind erosion rate as 
the common indicator to measure the impact of the changes of wind speed, vegetation cover, 
livestock trampling, woodcutting and grassland cultivation on desertification status and its 
development by using wind tunnel test and 137Cs technique when assessing the contribution 
of driving factors to the steppe desertification in Guinan, Qinghai Province, China. The re-
sults of Zhang’s research showed that the contribution rates of livestock trampling, wood-
cutting and grassland cultivation to desertification were 54.78%, 4.66% and 40.56%, respec-
tively, which indicated that human activities were the dominant factor of the desertification 
expansion in recent 40 years (Zhang et al., 2005). Meanwhile, NPP was always selected as 
the common indicator to assess the impacts of climate change and human activities on eco-
system. Especially in recent years, some researchers used HANPP (Human Appropriation of 
Net Primary Production) as an indicator to measure the impact of human activities on re-
gional and global ecosystems (Rojstaczer et al., 2001; Haberl et al., 2002; Haberl et al., 
2007; O’Neill et al., 2007), and this method was also used to assess the role of human ac-
tivities in desertification. For example, Zika et al. selected HANPP as the indicator to meas-
ure the loss of NPP induced by human-made desertification, based on which the impact of 
human activities in desertification could be assessed (Zika and Erb, 2007). 

3  Analysis of the problems of these existed methods 

3.1  Analysis of the problems of qualitative and semi-quantitative assessment methods 

With the researches of desertification driving mechanism conducted more and more deeply, 
the methods that to assess the relative role of climate change and human activities in deserti-
fication became more and more varied and mature. However, there were still some problems 
in these methods mentioned above. For the qualitative and semi-quantitative assessment 
method, although it was used based on analysis of the changing trends of driving factors and 
also combined with the expertise, the obvious subjectivity might make different researchers 
draw different conclusions when assessing the relative role of climate change and human 
activities in desertification in the same region. Meanwhile, when the qualitative and semi- 
quantitative assessment was taken at a large scale, such as assessing northern China, it 
would be time-consuming and the results of assessments for different sub-regions would not 
be compared. 

3.2  Analysis of the problems of the quantitative assessment method 

Due to the problems in the qualitative and semi-quantitative assessment method, more and 
more researchers try to use quantitative method to assess the relative role of climate change 
and human activities in desertification. However, based on analysis of the quantitative as-
sessment method, we found that there were still some problems. For the method based on 
using regression model, the relationship between desertification process and driving forces 
was assumed as linear; however, as a part of land surface ecosystem, the characteristics of 
desertified land ecosystem such as openness, dissipative structure and the nonlinearity be-
tween the driving factors and response to the outside world could not make the linear re-
gression model completely simulate the relationship between the driving factors and process 
of desertification. Meanwhile, the desertification of the entire research region was always 
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selected as the dependent variable in the assessment by using this method, which would 
make it difficult to measure the differences of desertification driving mechanism among the 
sub-regions. For the method based on using PCA model, the data of driving factors was only 
used to run the model; however, the desertification data was not taken as an essential pa-
rameter in model simulation. In addition, the method always took the administrative district 
as research region, and the data of driving factors used in this method were region-averaged, 
which did not consider the spatial heterogeneity in the research region at grid scale. Besides, 
different conclusions would be drawn by different researches due to the subjectivity in the 
process of model results explanation. 

Although the last two quantitative assessment methods provided novel approaches to as-
sess the relative role of climate change and human activities in desertification, both of them 
needed to be improved further. The third quantitative assessment method, such as that pro-
vided by Li et al. can calculate the contribution of climate change and human activities to 
desertification based on distinguishing the effect of climate change from human activities; 
however, it also ignored the spatial heterogeneity in the research region, and cannot express 
the assessing results in a continuous space, which was the same problem existed in the first 
and the second quantitative assessment methods. According to the research conducted by 
Wang in China, the key to assess the relative role of driving factors in desertification is to 
select an indicator that can reflect the effects of both climate change and human activities on 
desertification, and use this indicator to measure and compare these effects (Wang, 2003). 
The fourth quantitative assessment method was based on this theory, such as the research 
conducted by Zhang et al. However, the key technologies used in Zhang’s research such as 
wind tunnel test and 137Cs technique cannot be applied at large scale, and the simulation was 
not easily repeated. Meanwhile, the data of driving factors used in Zhang’s research were 
also region-averaged, so the results can only reflect the relative role of driving factors at 
regional level, which also ignored the spatial heterogeneity in the research region. Accord-
ing to these analyses, how to quantitatively assess and express the relative role of climate 
change and human activities in desertification in a continuous space of a specific region be-
came an important choke point in developing the method of assessment. 

4  The approach of assessing the relative role of climate change and human 
activities in desertification 

4.1  The basic approach of assessment 

According to the review of these previous researches on assessing the relative role of climate 
change and human activities in desertification, we thought that the assessment method 
should be quantitative, and it could be developed based on dividing the basic model of the 
ecological process of “driving force effect-dynamic response of desertified land” and com-
bining the advantages of the third and fourth quantitative assessment methods mentioned 
above. To develop such a quantitative assessment method, three aspects needed to be em-
phasized: (1) the relative role of climate change and human activities should be assessed 
based on monitoring the dynamics of desertification in a specific period; (2) a common in-
dicator that can be retrieved from remote sensing images needed to be selected to measure 
the effects of climate change and human activities on desertification; (3) build the relation-
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ship between the desertification dynamics and the changing trends of the effect of climate 
change and human activities measured by the common indicator, based on which the quanti-
tative assessment can be taken. Of the three aspects, the first one indicated the flow of as-
sessment, and the last two aspects were the key points of assessment. 

4.2  Selection of a common indicator 

Selection of a suitable common indicator is very important for developing the method of 
assessment, and there are three aspects needed to be specially considered: (1) this indicator 
should be a core and ecological meaningful indicator in the process of desertification that 
can reflect the dynamics of desertification; (2) this indicator cannot only reflect the relative 
role of climate change in desertification, but also can reflect the relative role of human ac-
tivities in desertification, so the indicator can be used to integrate climate change and human 
activities into a comparable state; (3) this indicator can be quantitatively retrieved via remote 
sensing technique, which would make the relative role of climate change and human activi-
ties in desertification assessed and expressed in a continuous space. According to the princi-
ples mentioned above and some previous studies (Zheng et al., 2006; Wessels et al., 2008; 
Prince, 2002), we thought that NPP can be selected as this common indicator. As a core in-
dicator of desertified land ecosystem, NPP can reflect the relative role of climate change and 
human activities in the process of desertification; besides this, the difference between poten-
tial NPP and actual NPP can be used to measure the effect of human activities dominated by 
the change of land use type and intensity，which had been reported from theoretical and 
applied aspects in recent years (Wessels et al., 2008; Rojstaczer et al., 2001; Haberl et al., 
2002; Haberl et al., 2007; O’Neill et al., 2007). Meanwhile, the calculation of potential and 
actual NPP can be modeled by using climate data, remote sensing images and some related 
empirical parameters, and all of these data can be interpolated in a continuous space. All of 
these made NPP become a suitable common indicator that can be used to assess the relative 
role of climate change and human activities in desertification. However, there still existed 
some limitations for selecting NPP as common indicator, such as the accuracy of NPP re-
trieval. Large-scale NPP retrieval is mainly done by combining remote sensing images with 
relevant models, hence the accuracy of NPP retrieval may affect the assessment results of 
the relative role of climate change and human activities in desertification. So, NPP retrieving 
model selection and parameters optimization should be paid more attention in the process of 
assessment for gaining reliable result. 

4.3  The process of assessment 

When taking an assessment by using this approach, the first step is to monitor the dynamics 
of desertification in a specific period and build the time series of NPP change induced by 
climate change and human activities, and all of these data are grid-based in space. In the 
second step, the establishment of the relationship between the desertification dynamics and 
the changing trends of NPP induced by climate change and human activities becomes very 
important to quantitatively assess the relative role of them in a continuous space. The key 
point in this step is to divide the process of “driving force effect-dynamic response of deser-
tified land” into several scenarios, and the quantitative assessment can be taken in each sce-
nario. As the research conducted by the authors to assess the relative role of climate change 
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and human activities in desertification in Ordos region of China, we divided the process of 
“driving force effect-dynamic response of desertified land” into several possible scenarios 
such as desertification reversion dominated by climate change, desertification reversion 
dominated by human activities, desertification reversion dominated by both climate change 
and human activities etc., based on which the relative role of climate change and human ac-
tivities in the process of desertification reversion and development can be quantitatively as-
sessed (Xu et al., 2009). 

5  Two issues needed to be paid attention in the assessment 

5.1  The validation for the results of assessment 

The validation of assessment is an indispensible step for quantitative assessing the relative 
role of climate change and human activities in desertification. However, less researches of 
quantitatively assessing relative role of climate change and human activities in desertifica-
tion took a validation for their results, which also indicated that the method used in these 
studies need to be improved. Owing to the relative role of climate change and human activi-
ties in desertification is not an ecological or geographic meaningful variable that can be 
measured directly, the validation of the assessment results cannot be conducted as other eco-
logical variable by using field investigation. According to the approach provided above, the 
relative role of climate change and human activities in desertification can be expressed in a 
continuous space. So, some desertified areas that their driving mechanism can be identified 
by combining expertise with other auxiliary information could be selected as samples for 
validation, and the fitness of these samples to the assessment results could be used to vali-
date the quantitative assessment method. 

5.2  The scale of assessment 

Another important issue that needs to be paid special attention is the scale of assessment. As 
the process of “driving force effect-dynamic response of desertified land” is the basic re-
search object of ecology and geography, the characteristics of its occurrence, spa-
tio-temporal distribution and mutual coupling are scale-dependant (Prince, 2002; Dong et al., 
1998). So, the assessment of the relative role of climate change and human activities in de-
sertification should be taken at a specific scale, and the assessment results based on different 
scales cannot be comparable. The multi-scale assessment conducted by the authors to assess 
the relative role of climate change and human activities in desertification in Ordos region 
revealed that there were great differences in the assessments taken at different scales (Xu et 
al., 2010). However, many researches focused on analyzing the dynamics of the landscapes 
in desertification at different scales from the aspect of landscape ecology, and less researches 
paid attention to the scale-dependant characteristics when assessing the relative role of cli-
mate change and human activities in desertification. According to the approach provided 
above, the assessment can be taken in a continuous space, which makes it possible to ana-
lyze the differences and laws of the assessing results at different scales. 

6  Conclusions 

A systematical assessment of the relative role of climate change and human activities in de-
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sertification is very important to understand the driving mechanism of desertification and 
effectively combat desertification. Many researches were conducted by using different 
methods to assess the relative role of climate change and human activities in desertification, 
and made a remarkable progress. However, there still existed some problems in these previ-
ous researches. For the qualitative and semi-quantitative assessment, the subjectivity was 
obvious and the assessment cannot be easily repeated; for the quantitative assessment, the 
assessment and its results were always based on administrative regions and less taken and 
expressed in a continuous space. 

To systematically assess the relative role of climate change and human activities in deser-
tification, the assessment method needs to be improved based on previous researches. The 
results of our research indicated that the method of assessment should be quantitative, and 
NPP can be selected as a common indicator to measure the effects of climate change and 
human activities on desertification. Based on this, the relative role of climate change and 
human activities in desertification can be quantitatively assessed by dividing the process of 
“driving force effect-dynamic response of desertified land” into several scenarios and build-
ing the relationship between the desertification dynamics and the changing trends of NPP 
induced by climate change and human activities in each scenario. 

Meanwhile, the development and application of mathematics, system science and models 
in ecology and geography make it possible to further improve the method of assessing the 
relative role of climate change and human activities in desertification. So, the advantages of 
previous researches should be combined with new method and approach to make the as-
sessment more reliable. Besides, some important issues such as the result validation and as-
sessing scale should be paid attention when taking an assessment, which can make the 
method of assessment more perfect. 
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