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The Variation on Tempo-Spati al

2 SA KR dF d2> | dzZk Yy, fHFSAYAY bAS

MEI5SLI NIYSyYyd 2F 3S23aNFLKe FyR

/| K2y 3ljAy3 WAL2G2y 3

Hx{GFrdsS vYvSe

DS23aANI LIKAO {OASyOSa IyR bl (dzNT f

/| KAYL
o>wSY2(iS aSyaiay3a Y2yAl2NAy3

| KAYL

Abstract

Ly 2NRSNJ 2 SELX2NB (GKS 3INlraathryR SO0zaeaidlSy

YFEAY LI &G2NFf 3INIaatlyRa Ay
2F S02f23A0! f

study analyzed the changes i

(NPP) in seven major pastoral
(1) the sizes of the grassland

245.80, an8 r244.e&60 viemy. (2)

increased from 2005 to 2015

spati al heterogeneity were

di fferences. The average NPP

19857119965,
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36.37% and 16. 61% compared wi t h t hose i n 198
Keywo6&dassl and | andscape index; Grassland productiyv

Primary Productivity(NPP)

I ntroducti on

As one of t he mo s t widely distributed Il and cover
approximately 20% of theSguonbadk t.& riIHass trret@ L@rsiumaf rayc
productivity (NPP) accounts for l6@WCwomrdartheett odlal g

2001; Zhou @nhi naal' s20glrO0a)s s| and ar ed, iac caopupnrto xnigmaftcerl y

41. 7% of China's total l and ar daReandct6dfisy 0dDf8)t he
grassland carbon reserves in (Q8hi a0 2 ftchoeu ndg | oabcaclo u n
grassland carbon stocks. Grassland resources play
environment al protection and socio-economic devel

i mportant r enewa(bHan neatt ualal?2 O 0e8s;@&GuNaasns $2a0n0d5 ) p rlodOv9ibd)e s v
material s, such as fodder, meat , mi | k, skin, wo o |

devel opment of (Kminmgalethwdhiazn0Oddrgnd type also serves
habitat and evolution site fon Kamigmalts adn® 0f@l7antZd oit
W et a.l Se0x0uda) l protection, wind and sand fixation,
carbon recycling are some of the i mportant ecol ogi

materi al carrier of (BhAnna'Ys Muletti -adt h2ndiOc4 ;c uYlatnugr,e Y.

2003)

China's grassland ecosystem and ecological environi
of global <c¢limate change with the main features of
climate events, and the unreasonabl e (&dmd,prYol onged
W & Gao, J. DEs@O0ibf)i cation occurred, salinization
ecological function decreased. Some studies have f

grassland has experienced various degrees of degr

natur al grassland is affected by desertification,
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are affected by desertificati

billi ¢Akyyama & Kawamura 2007)

Grassland degradation has

soci o-economi(cCaae v2ell 1olp;melnit uT heet

northern China and the frequent

d0i:10.20944/preprints201809.0324.v2

Further mor e, t he

serious impact on
deelge2a@0@ &)Y i on of gr a

severe dust st or ms

international communi ty. Si 1999, the Chinese
restoration measures. This program has |l ed to chang
coverage and ecological functions. I n addition,

environment at an unprecedented
climatic events(BPasetndbe28dg@)hbhg poOst 30 years com]
during 19617i2000. The temperature in China increa:

0.17 AcC(IZbaiyeat ahi @005 O.

temper a(tAlr e& rRasa@sche 2007)

Af fected by gl obal climate

undergone significant changes.

semi -arid regions of northern

|l ocations are particularly

rate. I n some part

AC/ 10 year higher

change and human act i\
The main distributi
China and the alpin

sensitive to climate

the response of grassland dynamics to humans and

understand gl obal changes. changes in grasslart
theoretical significance. The change in |l andscape
area is the most intuitive response of grassl and
cover change (LUCC). By usi LUCC dat a, remot e
economy data, this paper analyzed the changes in

and NPP of the study area

grassland ecosystem changes

China's grassland ecosystem

Study area

The study area in this paper

1985 to 2015. The
provide a theoret

he context of gl oba

China's main pastoc
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which includes@athferrr spioowkiin €@ ®vg maie ,Pr ¢ wWiR c & 2 dzNJ
Fdzi2y2Y2dzanMNBIMBYdol 6 a AuNiomgxmoa sHWRie gAwtngnomous Region, X
Uygur Aut onomoiuisedRegi on,

The study area has a? tamtdalt her ed ionfat®. 5 smimlali indry lami

Accounting for 57.21% of the total |l and area of Chi
period of time for grazing, but it has been destroy
climate have resulted in the i mprovement of gr ass|
projects such as returning grazing |l and to forest

reduced.

Data and met hods

Land-use dat a

To characterise the spatial and tempor al patterns
Academy of Sciences built a data platform supported
Database (NRED) in the | ate 1990s. Land-use datase
mapping scale of 1:100 000 were originally derived
and then a 1km raster database was generated. Accor
the NRED dataset, the | and use was <categorised int
bodies, built-up |l and and bare | and including deser

2005 and 2015 with a 1-km resolution were downl oade

System Science (http:// wdcrrne.ugedda.tfaednl/al 20089 se

Landscape metrics

This article uses the Patch Analyst extension modul
of grassland in seven major pastoral areas in four
functions into ArcGI S software to facilitate the

and calculate the |l andscapéd Yiun ceitc.ead Tabf@ 1ty)epfei naintdi olna

and detailed description of wvari ous( Waanngd sectapael i ndi ¢
2008)The foll owing six indices were selected on the
patch size (MPS), edge density (ED), area weighted

n


http://dx.doi.org/10.20944/preprints201809.0324.v2

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 September 2018 d0i:10.20944/preprints201809.0324.v2

mean fractal di mension (AWMFD), and interspersion |j
indices were selected on |l andscape scal e: Shannon
evenness index (SHEI). The calculation process i s i

Mo d e | to estimate NPP

Three model s, namel vy, parameter, statistical, and |
ecosystem NPP. Basi ng (aZrh ut, h eV. e xQ asettd nagh eAS2AN dmouwdsed / | a

cover classification standard of t he Chinese Acad

grassland NPP in the study area. This model mai nl
NDVI data as basic parameters. Effective radiation
coefficient, and maximum | ight energy wutilization e

combined to accou(nHanf,orY.veWedtatdlon2 (NP, Pu, S. L et
et al. ZIhkk5)vegetati on NPP is mainly determined by t

(APAR) and I ight energy wutilization (E) absorbed by

NPP(x,t) = APAR(x,t) X E(x,1),

wh eNPP(x,t) represents the photosynthetically active ra
month t, i nY mont ExDAneMpr/enssents the actual l'ight er
pixel x in month t, in units :g C/ MJ.

APAR(x t) = SOL(x,t) X FPAR(x,t) X 0.5

In the for mul a, the amount of tot al sol ar radiati or

in unitd9 mohtMJ/ Mmhe ratio of the absorption of the

radiation by the vegetation | ayer; the constant \
available to the vegetation accounts for the total
Light energy wutilization refers to the efficiency o
organic carbon. Under i deal conditions, vegetation
However, in actual conditions, the true maxi mum | i ¢
by temperature and precipitation. The specific form

E(X:t) = TE:I. (X:t) X TEZ {:Xr t) X WE{Xr t) X Em:ax
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whe Tg;(xt)refers to the stress effect of high temper.

Tex(x,t) refers to the effect of | ow temperature on t
We(x,t) i s t he moi stur e Coercion coefficient (no uni
influence of the cal cuE,,tecfNPB o¢o0 WwWhtemasti amuwms | i g
utilization under i deal conditions (unit: g C/ MJ).
Temperatur e, moi sture, and other stress factors are
maxi mum | ight energy utilization rate wvaries with
maxi mum | ight energy wutilization ratEeZhbu, tWpical ve

Q 2005%§ggetation types include cropland, grassl and,

and the I ight energy wutilization rate is 0.542 g C
C/MJ is selected as the maximum |light energy utiliz
Model accuracy verification

I'n this paper, 51 grassland biomass samples measur e

and August of 2008 were used to translate the abovce

ratios of Il nner Mongolia grassland into grassland
Wenhong et al . Productivity, which was evaluated fr
used to verify the accuracy of the model . The f ol

analysis between simulated and measured.vadlD3es of
(P<0.001) . The results show that the CASA model h

applied to the simulation of grassland NPP in the s
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g0l  Y=0.6218x +141.3744
E 2:

E | R=07103

S0

600 .

Fig.1l1. Relationship between estimated Net Primary

grasslands in August of 2008

Analysis of Spatial and Tempor al Dynamic Changes of
The |l and cover of the seven pastor al areas in 1985
the dynamic changes in the grassland study area ar

grassland study area in 1985, 1995, 2005, and 201!

mi | | i2onr ksnqpectively. The grassland areas in differe
grassland area in Tibet Autonomous Region was the |
the total | and area in the region. The grassland ir
for 29.61% of the total |l and ar eannenm WEONS® | iaan d 19
Autonomous RQRighgmai |, and Shaanxi were the | argest i n
52.96%, and 38.72% of the total |l and areas, respect

maxi mum in 2015 and accounted for 34.61% of t he who
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Fig.2. The spatial di stribution of grassland areas ¢
From 1985 to 1995, the grassland in 2theTlkeéudy ar e:
reduction in grassland is mainly due to the mutual
forest, resulting in a?deecrspaesd i vfel 150 acronv@es 34 3

to grassland led to %2ai medr dsnxlremdc.e lof t3Red, Syatt ikan d

of grassland reduction is mainly distributed in Ti
transfer of grassland to bare |l and is the main rea
conversion of grassland to bare |land in?the three p
respectively. By <contrast, the increase i n gr ass|

provinces, of which the highest 2wasn itrheQien gheagii oqirsa
66377 okimgrassland was transfof mead ffrrom Haomresltand Td
grassland area in Inner? Mofigwhiahi thheeased abyea728 46
bare | and to grassl?2ands Xeajchadg byt R& 6fOr7oanmksnf er was

1985 to 1995.
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Fig 3: The conversion between grassland and other | and

Fig 4: The conversion between grassland and other | and
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Fig 5: The conversion between grassland and other | and
From 1995 to 2005, the grassl andequi thkest udy @r 2a%
1995. The increase of grassland is mainfy from the
whil e the reduction of grassl and i s mainly conver
1133956km the spatial distribution, newly-added gr a
10.63% and 0.70% of the grassland area in 1995, AcC
8058%kbmre | and transferred to grassland in Tibet, w

105,028 and finally the net i?2ncTbase wé&€rg@ras8s8Daka

grassland transferred from the cropland in Gansu P
provinces, among whi ch, the conversion of grassl anc
Mongolia |l eads to the | argest reductioh of gr as sl

respectively. Ther Xiwasab@Banndak@i nghndHknyr assl and ca
the conversion to the bare | and. The conversion of
led to a net losseshpeb®7Vveand bLHT0diN drheplsame wadsne,
transferred to grassland. Meanwhil e, the net reduc
Shaanxi was 2016 and 648 km

From 2005 to 2015, the grassland 2aregquiwvaltdéet stady
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0.46% of the grassland in

grassland and cropl and, 2wiThe ai norteads e eadfu cg ri @ns loa n d
from cropland and bare Hoandp asrteosrualt ianrge aisn,
area concentrated in Xinjiang,

and 1.92% respectively. The

kmand 264skmctively, while

d0i:10.20944/preprints201809.0324.v2

The decrease of

Shaanxi and Ningxi a,
conversion of grassl anc

t Ad nn ectamismucxraenads i o f

Autonomous WReggi bnom bare | and. nce the conversion

|l and happened, more pastoral g% a <1s llannnde r h aMo nrgeod U @g «
209% imn NingXia, Shadkmi Protvo ngreas salnadn 2 66tk nt he s ame
Changes in pattern of grassland | andscapes

The SHDI and SHEI i n t he whol e study area incre
heterogeneity increased. Among he seven pastor al
Shaanxi and Ningxia were decreased. However, t he

2005 to 2015, wher eas t he

pattern in Qinghai Province

wa s uneven. The SHDI and SHEI

decreasing trend from 1995

simple, and the space of weach
I n the study area, the number
patch size value was the |l argest.

heterogeneity of grassland

were inconsistent. I n 2015,
was the highest, i ndicating
pastor al areas were the | owest

mi ni mum NP and maxi mum MPS

MPS in 1985 and 1995, reveal

|l owest during these years.

was relatively f
compl ex, and the

n Tibet show an

2015. This result
|l and cover type was

of patches was the

Il ow 1 n 1995. The

NP in I nner Mongol.
t hat the pasture fragn
n 1995. Il nner Mo n g ¢
2015. However, Xinji

t hat grass fragmer

5t8h4e5 kadhe c r

The change indica
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Fig. 6: Changes in | andscape

Note: AWMFD: :area weighted mean

d0i:10.20944/preprints201809.0324.v2

index for the whole study
fractal di mension, AWMSI : :

densi ty, I1'Jl: interspersion juxtaposition index, MPS: mean
diversity index, SHEI : Shannon's evenness inde.

Except for Ningxia, no significant difference in

2005 and 2015, indicating no significant change

AWMS I at the regional scal e

high in 1985 and

grass patch shape in the whol area was simplifie
AWMSI i n Qinghai, l nner Mongolia and Gansu showed
the whole study area. However t he AWMSI increased
indicates that the patch shape of grassland in

increased.

The AWMFD in the entire study

area did not change

pattern was not affected by human activities. The
and Qinghai are similar to those in the entire stud
which indirectly reflects that the grassland | ands
human activities. This phenomenon is also caused

The AWMFD in Gansu and Shaanxi

2015, indicating that the effect of human interfer

M H

was the highest i
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1985711995 but increased in 2005712015 and 1995. I n

humans. I'n Xinjiang, AWMFD remained unchanged fronm
from 2005 to 2015, indicating that grassland in Xi
addition, I J1 increased throughout the study area
2005 and 2015. The connectivity and cohesion of g

significantly in Tibet during 1985711995 and in Nin

that the patch connectivity and cohesion of grassl a

Changes in NPP of grassland

The spatial di stribution of average grassland NPP

high NPP values are distributed in the northeastern
Tai shan region southern Shaanxi, southern Gansu, t
the southeast of Tibet, northwest of Tibet, and t he
are the | owest. The average NPP of grassland in t

14. 35%, and 41.46% from 1985 to 1995, 2005 to 201
average NPP in 1995712005 waschedscedqubyaledB8 g&/ M.
average NPP in 1995. The changes in various provi

grassland in Xinjiang slightly c¢changed from 1995 1t
gCPm n 1985711995 and 2005i 2015, respectivel y. The

1995i12005. The value Wwhutréaccceasey B#. BD.§§C/ mnd 3
1985711995 and 2005712015, respectivel y. The aver ageée
province increased? fy alnke. 44 86nd 018.9095 @@®/Adm 1995 to |
from 2005 to 2C15Thvasawer.aédge gCFAN in I nner Mongol i a

34.892 g€/om 1995 to 2005, which is equivalent to t
grassland NPP. The grassland NPP in Gansu Province
increased by ro®sm IO/ o 2010. Shaanxi Province shc
NPP from 1985 to 2015 with a tdtalNPRnnicmegsass$Iinarmd
decreased from 1995 to 2065,anwi tahn ai ndcerceraesaes eo fo f4 5-.24

from 2005 to 2015, which was equivalent to 38.24% o
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Fig 7: The spatial distribution of grassland r

Table 1: The grassland annual mean NPP changes durin

Sectioqnitsudy didatl nnneXinji a@nagoghaGansuShanxNingxi a

Mongol i a
1985 130. 45 90. 34 168. 46 105. 26 178.12 159.
1995 164. 35 119.56 199. 26 137.29 193.56 217
2005 161. 37 135. 63 164. 37 127. 49 211. 80 218
2015 184.53 145. 89 200. 32 136. 73 238.30 276

Percentage change ( %)

1985-1995 25.99 32. 34 18.28 30. 483 8.67 36.
1995-2005 -1.81 13. 44 -17.51 -7.14 9. 42 0.
2005-2015 14.35 7.57 21.88 7.25 12.51 26 .
1985-2015 41. 46 61.49 18.91 29.90 33.79 72.

Table 2: The grassland total NPP variations during

study area TibeXtinji amgnerQi nghai Gansu Shanxi
Sections
Mongol i a

1985 322. 34 75. 77 90.10 50. 65 24.65 60.19
1995 398.95 90. 64 113. 34 66. 06 73.34 30.01
2005 395.08 113.65 86. 16 60. 02 79.63 30. 31

M n
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2015 452.16 122.40 105.20 64.36 89.56 38. 3¢
Percentage change ( %)

1985-1995 23.77 19.63 25.80 30. 44 197.54 -50
1995-2005 -0.97 25. 40 -23.098 -9.14 8.57 1.0
2005-2015 14. 45 7.69 22.10 7.22 12. 48 26.5¢
1985-2015 40.28 61.55 16.76 27.07 263. 34 -36
The total NPP in grassland in the study area was th
value was 40. 28 %, 13. 24 %, and 14.45% higher than t
The changes in different provinces and regions are
Xinjiang increased by 30.44% from 1985 to 1995 but
grassland NPP in Tibet showed an increasing trend
average NPP value increased by 61.49% in 2015, t h
though the grassland area in Tibet decreased by 0.
i n Qinghai Province has increased from 1985 to 2015
197. 54 %. When the average NPP of grassland increas
increased. The total amount of NPP in I nner Mongol
1995 because the grassland area and average NP P
respectively, whereas the total amount of NPP incr e
amount of grassland NPP in Gansu Province decrease
increased by 26.59% between 2005 and 2015. The <chart
is consistent with the change in average NPP. The
198512015 with a total increase of 10.57 Tg C. Th
highest in 2015 with an increase of 38.73% compared
Concl usi on

The conclusion shows (1) The izes of the grassla
were 248. 34, 243. 93, 245 .r80s,peand veb¢. 66r minl 1198 K |
grassland was r é&d(u2)e dT hbey h3e6t,e8r000g eknmei t y of the | and
during 198571 2015. The degrees of fragmentation and

M p


http://dx.doi.org/10.20944/preprints201809.0324.v2

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 September 2018

l ow in 1985 and 1995. The shape
The average NPP of grassland

size of grassland NPP in the

Di scussi on

I nfluence of <climate change

Climate change is the main

d0i:10.20944/preprints201809.0324.v2

of grass patches

has significant regi on

study area was the

| andscape pattern

factor for t he inter - ar

(Keeling et al 1996;t Walitnziyn adtf ealt s2008) gr owt h

the changes in temperature

conducive to the(drorogtkektoBYyf 08B agtasshe increase

also increases vegetation

phenomenon makes the environment( Saareind eandhn@&t01@29gndu
the context of gl obal climate
To analyze the <climate change

precipitation data from 1961

al so evaluated.

The annual temperature in

increase rate of 0.39 AC/10
0.17 AC/10 year from 1951 t
mm/ 10 year, . The annual fluctuation of precipitatioc

the incrementZhao, fWoo@THRAOPDLEci pitation is abnor mal

affected by strong EI Ni fo

is lower than the annual average. Some studies rep

significantly during 1951 't

(Shi et. da@lhe20@®7H ) ons where

China, t he northwestern arid
consi stent with the conclusions
continued to increase during

However, since 1980s, the ¢l

MC

and

precipitation. The

soi l evapotranspirat

change, China's ¢cl

patterns in the stuc

2010. The trend

study area has gradtvu
year , which 1is higher

2000 in China. The

1982. With the drough

2000. However, t he
precipitation increased
regions, and the Ti

in the current

he past 50 year s,

mate in the arid nort|
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warm and humi d. Significant di fferences, such as
Mongolia from 1951 to 2010, are obser(vleidu i& the pre
Wang 2012; Lu et al 2009)

During 1981712010, precipitation increased, and in

was positive. The precipitation increased from 318
increase of 2%. However, the temperature continued
in 2000712010, an increase of 1.25AC. Some studies
i ncrease of 1AC, the annual potential (dwapotranspi
1996)Therefore, the increase in precipitation is not
resulting in increased drought, vegetation, and eve
and such <climatic conditions are the basis for des
human activities, such as overgrazing and indiscr
grassl and desertification and ultimately to t he o]
transformation. During 198511995 and 2005712015, I ar
desert. A small portion of deserts shifted to gra:
mainly due to the 10.75% increase in grassland ar ea
for the increase in JrAkd sylaammad &arkawaimurahe00i7st rTiec
Dowhower 2003; AlZthtao P 4human activities have al way
dominant driving factor in grassland degradati on,

grassland degradation to a certain extent, especi al
China. The continuous increase in temperature from
grassland to dgsHarnt eat ad einled daB)tt é mtn studies in thi
Sandy Land have also confirmed that climate change
(Yang.2010)
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Fig 8: The inter-annual changes of the mean tempei
1961-2010

Ef fects of human factors on grassland coverage ar ea

Ef fect of overgrazing

Overloaded grazing is the main driving force for gr
promi nent in grassland ¢@¢aAakRrwpndmai &n Kiawamoe & h 0 7 Ch
degradation of grassland in China began in the 196

in China has increasddvaag at.r altre 2t0H0e5 1P t1 01 Oy eyae ar <

degradation rate of grassl and( Dun, Qi nlA h2B0a0s6a)p h dr ea s e

increase in population and economic devel opment ha:
ani mal husbandry products and eventwually to a rapi
The number of grazing animals in China increased f|

2001 based on the statistics found in China. The to
from 1978 to 2011 (Fig 10.), though the number 0
Overgrazing occurs on a | arge area of grassl and, é

under the constant stamping and feeding disturbance

rate has reached 50% 120% or even 300%. As shown in
al | Si X provinces in Northwest Chi na, except for S
Xilin Gol League in Inner Mongolia increased from

causing about one-third of grassland degradati on.
accounted( Uvo,r B.0. 2okt CAi na065pvail able grassland ar

grassland in I nner Mongolia was overloaded with gr

My
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degra@dbBujo®.. L 2006)

Under continuous overgrazing, ani mal feeding and s
coverage, and productivity. At the same ti me, anir
increase soil hardness, reduce the effective soil r

phenomenon provides conditi@oBAbBufoZ. wdbDhdo@&@®epalibs de
indicate that, except for the increase in grasslanc
showed a decreasing trend that is mainly due to tl
Approximately 468,800 km2 of grassland was converte
utilization types, 46.05% were converted to desert,

ultimately |l ed to a net decrease of 1.48% in grassl

Mm Fig 9: The annual cdhdangi nd:t rTehred ga fa slsil vaensdt cocvker gr a z

H numbers in China ©durimgi @9@8F thA@ML1husbandry provin

I nfluence of grassland reclamati on

Rapid population growth has rapidly increased food

farmland on Jd alngr ke Wlo @M@ 6t)he gui dance of the fAgrai

a | arge area of grassland has rapidly undergone san
km of grassland was reclaimed as farmland, and 18.
originated from grassland reclamati on. Bet ween 195

reclaimed into f ar(ndhaundiuinn & .nOyTelhrmaMo3ndgdo2l}i at ook pl ace
in the agro-pastoral ecotone. During urbanization,

meet the food demand. This study finds that from 1

M ¢
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reclai med as far ml 4nodf, fwahremleaansd 8wba,s7 0o nkvner t ed i nto
mut ual conversion between farmland and grassland di
However, the overall guality of the grassland was
most of the grasslands that were reclaimed as far ml
t he grassl ands transfor med from farmland ar e mo st
produdc¢Qiviety aTh291R2)nd of grassland reclamation oft
t he dry grassl and area. Approxi mately 30%  80% of
degenerates and is finally abandoned. After the gr
continuous arid environment, it owi || be degraded i
destroyed | and resources after 30 years. Xinjiang |
from 1985 to 2015, which was equivalent to 20.20% i
the continuous increase in temperature and gl acial
grassland | and reclamation and a | arge area of gra
action of the people |l ed to the reduction of grassl
The direct consequence of grassl and degradation i
According to statistics, the current grass yield p
with that in 1960s. Il nner Mongolia grassland survey
Mongolia grassl|l ah@i detcrietac@d @l D1 5t3c% 2010. This decr
due to overgrazing and climate change. The changes
30 years are shown in Figure 6.10. The trend of ar
Mongolia and Shaanxi Province is <clear. Therefore,
climate drought reduced NPP in Inner Mongolia and
average NPP of grassland in the year was significan
However, for the entire study area, the grassland
significant increase in NPP in the grasslands of X
This increase may be due to increased precipitatio
precipitation in Tianshan, Al t ai Mount ai ns, sout he
parts of Qinghai, and northwestern Gansu generally
growth of pasture, improved grassland quality, and
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Fig 11: The inter-annual changing trend of temper
1982-2010

Ef fects of ecological restoration measures on grass

The Chinese government's protection of grassl and e
Grassland Law in 1985. Later, the government esta
concerning the protection of grassland resources an
grassland in the north and the frequent occurrenc
Chinese government to put i mportance to the prote
restoration of (Zédgmagded &i o c2§0s1126 9 , the Chinese go
successively issued the project of returning far ml
grassland. The i mplementation of ecological restor e
restoration of degraded gr ass/| a(nld uanedt tahle 2pOrQOo8t;e cTtoi

et al. 2004)

The project of returning farmland to forests and g

Shaanxi , and Sichuan. By 2002, the project was ex
regions. This project mainly included the foll owincg
sl oping farmlands into forests or grasslands, and c
artificial grass. This study found that the mutual
from 1985 to 2015 was conducive to an increase in

H M
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ease of 87,600 km2 of grassland. The newl adde

y

sland, which is beneficial to the improvement ¢

cedure is also conducive to the conservati

ity of the ecosystem. Therefore, the conver

al to ecosystem restoration.

ect of returning farmland to forests and g

o grassland in the study area from 2000 to

artificial grass planting in the study ar

million hectares in 2003 and accounting for 80

a. Aircraft sowing and grass seed also showed

the combined effect of the three measures have

added (Figure 6.11.b), reachi a maxi

y grass

ng

unting for 60% of the national tot al ; The form

|l argest proportion (50% and 58%) in the study a

artificial planting of grass and aircraft sowi

desert to achieve the purpose of Afpeopl e enter

oved planting of grass species wildl make pl ant

ronment . On the other hand, the excellent past

i ncrease in grassl and coverage, scattered

gr

mentati on decr eases and t he domi nance increas:

ystems increases, and productivity increases.

urther promote the restoration of degraded gr as

i mprove the frequency of dust st or ms, the Chi

ect of returni grazing to grassland in 2003.

ng

ur es, such as grazing bans, grazing and rotati

ored. From 2001 to 2010, the grazing prohibiti

ons in the northwestern province. I n 2010, t he

regions accounted for 78% of the country's ar e

olia accounted for 38% of the grazing prohibit
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was pl aced on grazing i n Shaanxi and Gansu Provir
enclosures has increased significantly (Figure 6. 1.
provinces and autonomous regions accounts for 85% c
in I nner Mongolia accounts for 40% of the country's
Grazing and fencing greatly reduce t he pressur e

interference, the biodiversity, stability and produ
qui dBlay et alnd20®h)y-term enclosed fences with | ar g
of grassl and. For a piece of degraded desert gr as
increased by 50% and bpPemast aihe20®8)yeasasd oy p5®%i
grazing. The number of years of c¢closure increased,

continued(dba,jnEHredaset al 2008ft &dHuot haVv. i inpleed mer t a2t0
ecol ogical restoration measures in Maqu County, Gar
i mpr 6Wadg, J.et al 2009)

This study also found that the project of returni

hi ghest intensity in Inner Mongolia with evident e
from the above-mentioned changes in artificial gr a
areas, and grassland | andscape index. From 1995 to
J1l, and AWMSI decreased. The change of l andscape
Mongolia grassland increased, the degree of fragme
distribution increased, and the shape of plaque be

arid climate in 199572010 and the opelnWanngg and over

et al 2/0fOtde) r the i mplementation of the national e
desertification areas, such as Horqgqin Sandy Land a
significant reversal of desertification. However, o
From 1986 to 2000, human activities played a deci s
desertification in Yulin, Shaanxi . I n Xinjiang, T

grazing bans and fen¢8dnaetaalha&rOelfegrae,i velhg il mtwe n ¢

returning livestock to grassland, not just typical
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Fig 12: The artificial grass area in China (a), th
fence-closure area(c), and forbidden grazing
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