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Abstract: Under the integrated influences of global climate changes and overgrazing, China rangeland has degraded over

recent years. Maduo County locates in the Source Region of Yellow River and its rangeland has experienced expansive

degradation. The government of Qinghai Province launched an eco- immigration policy in 2004. In order to analyze the
responses of herd families to the eco- immigration and the reasons for these responses, the authors used three periods
MSS and TM images for recent 25 years and interview survey data of 144 herd families in recent two years, getting the
following results: (1) the rangeland had degraded extensively for recent 28 years; and (2) the immigrant families were
mainly composed of the old, with little or no livestock. What s more, the percentage of immigrant households that share
one rangeland certificate with parents or brothers in the immigrant family was 54.5%. Therefore, it is hard to greatly de-
crease the overgrazing degree through eco- immigration with those previous characteristics of eco- immigrant family struc-

ture.
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1 Introduction

Under integrated influences of global climate
changes and human disturbance, rangeland had wide-
ly degraded in China ™ Jiang Lipeng et al., 2007;
Zhang K et al., 2007 . According to statistics data,
the degraded rangeland area was about 50~60 per-
cent of total Chinese natural rangeland. The whole
area of desertified and grass cover decreasing range-
land was 0.87 million km? equal to 22 percent of to-
tal Chinese rangeland ®(Integrated planning Depart-
ment of Agricultural Ministry, 2000). Rangeland
degradation not only makes vegetation cover sparse,
eatable grass species decrease, soil quality worse, but
also becomes the speeding area of sandy storms that
has happened during the recent 10 years E-8(Ellis et
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al., 1988; Abel et al., 1989; Su YZ, et al., 2000; Cai
Xiaobu et al., 2007; Fan Yida et al., 2002). In order
to improve those situations, Chinese governments
have launched series of immigration projects recently.
In Inner Mongolia, the immigration policy regulates:
government provides houses and fodder land in the
other place; grazing activities is prohibited in herds-
men’ s original rangeland after their moving; after
rangeland is restored, herd family still own its utiliza-
tion rights®(Li Yan et al., 2004; Li Xiaochun et al.,
2001). This policy succeeded in Aluker League but
failed in Suniteyou League and rangeland even got
worse after immigration in some other places
(Dong Ribu, 2000; Gegeng Gaowa, 2006; Liu Ying,
2006). So, immigration should be carefully handled.
Maudo County locates in the Source Region of
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Yellow River and supplies 4.3 billion m* water for the
middle and lower reaches of Yellow River. Unfortu-
nately, rangeland of Maduo County had degraded over
the last 30 years P¥(Wang GX et al, 2000; Feng
Jianmin et al., 2004). In order to improve these situa-
tions, the government of Qinghai province launched
the eco- immigration project at this area in 2003. But,
until now, there is none to study the relationship be-
tween rangeland degradation and eco - immigration,
herd family’ s responses to immigration from the point
of ecological and household. Therefore, my objectives
in this article focus on those items: (1) to study the
spatial pattern and trends of grassland degradation;
(2) to analyze the factors that causes degradation; (3)
to get herdsman responses to immigration and analyze
its reasons.

2 Study Area

Maduo County (33°50'~35.4°N, 96°55~99°20’
E), lies in the east part of Qinghai- Tibet Plateau with
total area above 25,000km? (Fig.1). Its elevation
ranges between 4100 ~5200m. It is famous for two
fresh water lakes: Zhaling and Eling. It comprises

four townships: Heihe, Huanghe, Zhalinghu and
Huashixia. The climate is semi - arid. The annual
mean temperature is -4 , annual mean precipitation
321mm with a variation range between 434 to 84 mm.
Zonal vegetation is Alpine meadow, steppe and
swamp meadow. Alpine meadow s dominant species
are Kobresia tibetica,K kansuensis Bly graminifolia.
Alpine marsh meadow s dominant specie is Carex
muliiensis. Alpine steppe’ s dominant specie is Stipa
purpurea (Farming and Farrier Station of Agricultural
Ministry, 1996; Editor Committee of Maduo Annals,
2001)88 11,

According to the 5th population investigation of
China in 2001, Maduo’ s total population was 10890
and 85.7% of population was Tibetan. Each township
population as follows: Heihe 1642, Huanghe 1900,
Zhalinghu 1564, Huashixia 3701, and county town
2083. Average birth rate was 16.52%.. Maduo Tibetan
belongs to three tribes: He, Cha and Kua. Each tribe
has its own temple and leader. The leader is in
charge of maintaining the order of daily business.
Livestock breeding of sheep and yak is the main fac-
tors for thousands of years.
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in the source region of Yellow River

3 Data and Research Methods

Time series of images used to interpret range-
land degradation are: late 1970s, including 3 MSS
images; early 1990s, including 3 scenes of TM; 2004,
including 3 scenes of TM. All the images are time
phase at late July or middle August that grass species
are nearly at growth peak. 1 10,000 season pasture
data was gotten from Maduo Grassland Station.

The classification system of degradation gotten
degraded information from images was made by Liu
Jiyuan(2008)t8, Referring to State Standards of Natu-
ral Rangeland Degradation for degraded, desertified
and saline types (GB19377-2003), our classification
includes 5 classes of first grade: broken steppe that is
defined as more bare land than before, vegetation
cover degraded steppe, compound class that is de-
fined as both characteristics of broken and vegetation
cover degraded steppe, drier alpine marsh meadow,
sandy/saline steppe. Those first 5 classes were divid-
ed into 21 second grade sub- classes. In this research,
We integrate those classes into 3 classes: slightly de-

graded, moderately degraded and seriously degraded
rangeland. Interpretation signs were built according to
field survey in summer of 2006. Then we used hu-
man- computer interview method to extract two time
period information of steppe degradation from those
images. The interpretation results were validated a-
gainst extensive field survey and household investi-
gation which covered 30% area of Maduo County in
2007 and its accuracy was over 90%.

Data of household responses to eco- immigration
projects was gotten by Participant Rural Appraisal.
For non- immigrant families, the interview survey was
only done in the area that automobile can reach. Af-
ter one and a half month survey in recent two years,
data of 36 herd families were gotten, about 5% of to-
tal non- immigrant families. For the immigrant family,
one was surveyed in every 4 household as their code
number. Totally, 101 households were investigated,
about 31.6% of immigrant families. Besides herd
family and production team basic information, the
following questions were also asked (Tab.1).

Tab.1 Questions of PRA herd family interview survey

1 PRA

For immigrant families

For non-immigrant families

How old are you now?

Why would you like to immigrate?

How old are you now?

What’s the reason that you don’t immigrate ?

How many livestock do you have before immigration?

How to deal with those livestock after immigration?

Your family pasture was shared with others or used by
yourself?
What’s the relationship if shared?

Were there rangeland certificates for each sharing family
if shared?

How many families have immigrated if shared? How
many families haven’t immigrated?

How many families have immigrated if shared? How

many families haven’t immigrated?

How many families have immigrated among the shared
families in your family rangeland?

How many families haven’t immigrated ?

How many livestock do you have now?

Was the fodder production of your family pasture enough for your livestock
before 2003?

How to handle if it was not enough to feed your livestock ?

Is the fodder production of your family pasture enough for your livestock now?

Are there immigrant families in your production team?

How many families that the host age is above 50
in your production team if immigration exists?
How many families that the host age is between 35-49 among immigrated

families in your production team if immigration exists?

How many families that the host age is below 35 among immigrated families in

your production team if immigration exists?
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4 Results and Analysis

4.1 Rangeland Degradation

By comprising two time period degradation data,
we know that extensive degradation has taken palace
in this county. The percentage of degradation for the
whole rangeland was over 43% in both periods. From
the point of temporal trend, the ratio of degraded
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rangeland speed tended to increase. For the first time
period, the degraded rangeland was 896 thousand ha
(Tha), 43.2% of total rangeland. And degraded area
reached 1 million ha, increased by 18 Tha, 9% of to-
tal rangeland area in the second period.

4.2 Eco- immigration policy and objectives
Degraded rangeland was caused by overgrazing and

1990-2004
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Fig.2 Spatial pattern of degraded rangeland in Maduo County,Qinghai Province {After J.Y.Liu, et al.)
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* LIU J.Y., et al. Integrated assessment reports of ecological system at the Head Region of Yellow, Yangtz and Lancang Rivers,
Institute of Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences, 2007.
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climate changes (Wan gi Bai (2002)", Huakun Zhou
(2003)2M), In order to alleviate rangeland degradation
and protect the source region of Yellow River, Qing-
hai Province governments set up two reserves that one
was around Zhaling and Eling lakes and ancther was
Yueguzonglie in 2003. Then eco - immigration was
initiated within reserve area in 2004. The government
of Maduo County planed to move out all the herds
that live in the Zhalinghu Township according to E-
co- protection and Construction Planning of San-
jiangyuan Natural Reserve of Qinghai Province (Fig.
3). The immigration was completely voluntary and lo-
cal government provided help to immigrate. The gov-
ernment provided houses and RMB 8000 yuan as im-
migration compensation for each immigrant family.
The compensation will last 10 years. The moved- in
place is in Dawu Twonship, where the Gueluo state
government is located. During the 10 year period,
herd family still owned their family pasture and graz-
ing was prohibited. So, government leaders and staffs
from county, township and production team intro-
duced rangeland degradation knowledge and immi-

gration policy tent by tent. As a result, only 125 fam-
ilies agreed to immigrate and the rest of them refused
to move out. After a careful research, the Maduo local
government extended immigration area to the other
two townships: Heihe and Huanghe. The move - in
place is in Batan, a place that is 10 km near to the
County Town of Tongde. Until now, 189 herd families
decided to move out and 535 families refused to im-
migrate after local governments persuading house by
house. For non - immigration families, local govern-
ments limited their livestock number and prohibited
overgrazing. Governments supplied 10000 to build an
enclosure and 3000 RMB yuan for each family.

4.3 Responses of herd family to Eco- immigration
police

(i) Herd family with different livestock number
According to our investigation, the percentage of

herd family without livestock and with little number

of livestock was higher in the immigrated families

than before immigration (Tab. 2). The percentage of

herd families without livestock and little number a-

Tab.2 Household information of immigration with different livestock

2
Type Heihe Huanghe Zhalinghu Tota Percentage (%)
Household without livestock 17 12 9 38 376
Household with few livestock 8 11 13 32 317
Household with many livestock 7 16 31 30.7
Total 32 31 38 101

Notice: Household with few livestock refers to the family with livestock below 20 sheep unit per person, household with

many livestock refers to the family with livestock above 20 sheep unit per person.

mong county total family was 21.9% before immigra-
tion in 2002. But in the investigated herd families,
the percentage of herd family without livestock was
37.6%, family with few livestock 31.7% . The total
percentage of them in the investigated family was
68.3%. And the percentage of herd family with more
livestock was only 30.7% . This situation is closely
related with herdsman tradition.

Therefore, we also analyze herd family tradition

and customs. Tibetan livelihood depends on the live-
stock. For instance, their clothes, food, tent, fuel and
so on, come from livestock. The herd family without
livestock or with little livestock hadn’t enough live-
stock to satisfy their living. At the same time, they
had no other techniques to make living and only can
depend on government’ s supplies. If they choose to
immigrate, they will get immigration compensation at
least for 10 years. Therefore, 100% of them decided
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to move out (Fig.4). For the herd family with more Therefore, the immigration trends of herd family with

livestock, their life level is relatively higher and sus-
tainable. If they immigrate, their family can only get
8000 RMB yuan each year. This living compensation
only equals to the prices of 2 or 3 yaks and makes
their life at a relatively low level. What’ s more, the
compensation only lasts for 10 years. Ten years later,
there is no guarantee for their living. However, if they
choose to stay in their family pasture, they can get
new born livestock every year and can freely use im-
migrate family pasture to increase their livestock. So
their lives will become better. After a careful com-
parison between immigration and stay, 83.9% of herd
family with more livestock was unwilling to move out.

different livestock will result in an increasing grazing
intensity and make degradation heavier.
(ii) Hosts of herd family at different ages

According to our investigation, the immigration
trends varied with family host ages (Fig.5). The per-
centage of family with host ages above 50 was 32.9%
at Maduo County before immigration in 2002. But for
the investigated immigrate families, the percentage of
herd family with host age above 50 was 48.5%. This
showed that herd families with old hosts was at higher
ratio. This trend was closely related with grazing ac-
tivities. The elevation of Maduo County is above 4100
m, annual mean temperature -4 , month mean tem-
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perature in January -16.8 , -26.6 in 1978, daily
lowest temperature was - 48.1 . The days of precipi-
tation are about 120 each year. The male adults of
each family must graze livestock every day no matter
what the whether is. The shepherd has to move with
their livestock group according to season changes.
But the shepherd has only some food and Tibetan
robes to resist the hard whether. So, many of them
lose their ability of grazing due to arthritis when they
are over 50.

Due to the character of nomadism, it is very
hard to use machine in Qingahi- Tibetan Plateau. Ev-
ery day, the female adults of each family must pick
up cow dung, grind naked barley, made Tibetan but-
ter and so on. When getting old, they are unable to
work, either. Therefore, the men and women over 50

years old, distribute their livestock to their children.
And their children support their living. The old man
and women take care of their grandchildren. The
move- in place lies in or near the county government
location and is convenient for children to go to
school. Besides the governments provide compensa-
tion each year for immigrate. Therefore, 43.4% family
with host age above 50 was willing to immigrate
(Fig.6).

As Fig.5 shows, the percentage of immigrating
family with host age below 50 was relatively lower in
the total immigrating family than before immigration.
The percentage of family with host ages between 34
and 49 was 38.6% in 2002 before immigration. How-
ever, the percentage of them in our investigated data
was 33.7%. For the family with host age below 35,

50
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Fig.6 The percentage of immigrant family host ages in their corresponding groups
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the percentage was 28.6% before immigration in 2002
and 17.8% in our investigated immigrating family.
Those families normally have children in school and
this would cost lots of money. Besides, they also need
to support their parent lives. Although they wanted to
immigrate, the immigration compensation isn't e-
nough to support those things. So, the percentage of
them was 16.7% in the immigrating families (Fig.6).
(iif) Family pasture certificate

The grassland law was executive at Maduo Coun-
ty in 1994. This law regulates that: the new formed

family after 1994 can’ t get their own family pastures
from the production team; they only can share with
their parents or brothers. With the population in-
crease, many families began to share a common fami-
ly pasture and certificate. This resulted in the differ-
ent trends of immigration between one family with
one certificate of family pasture(OCO) and many fam-
ilies sharing one certificate of family pasture (OCM).
According to Table 3~4, the percentage of OCM was
32.7% before immigration in 2002 and 45.5% in the
immigrated families according to our investigated da-
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Tab.3 Data of immigrant families with different situations of certificates
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Total number of Partially Immigrant families with Immigrant families with one

Township m;g::ag;;l:j one certificate on many i'amiliee?' . certificate on one family

Household Percentage(%) Household Percentage(%)
Heihe 32 22 68.8 10 31.3
Huanghe 31 16 516 15 48.4
Zhalinghu 38 3 211 30 78.9
Total 101 46 45.5 55 54.5
Tab.4 Data of certificate and households in 2002
F* 4 3% 8 2001 FERIEA A HER

Heihe 333 210 63.1 123 36.9
Huanghe 409 259 63.3 150 36.7
Zhalinghu 315 242 76.8 73 232
Total 1057 711 67.3 346 32.7

Notice: this data comes from Maduo County Grassland Station

ta. The percentage of OCO was 67.3% before immi-
gration in 2002 and 54.5% in the immigrated fami-
lies.

60% of herd family pasture was still overgrazing
when the immigration policy initiated. In order to
maintain livestock numbers, overgrazing families be-
gan to rent other family pasture or there livestock
would died. The immigration compensation policy
made some OCM immigrated some families and left
others to maximize their profits. So, 45.5% of immi-
grant families are OCM (Table3). Tibetan has a tradi-
tion of helping each other among their relatives and
family members. During the season of new livestock
born, several families would form a union to emascu-
late male lambs or calves house by house. In August,
the union works again to cut wool or cow hair in the
same manner. Each family will provide food for the
union members by killing sheep or yak. When the
festival comes, they will also send gifts each other.
Especially when some families are in difficulty, other
relatives will give them a hand. The immigration po-
lice regulates that the compensation is distributed by
the basic unit of family. So, families that share the
certificate of family pasture with their parents or

brothers will move out some of their families. Normal-
ly, the family that moves out is the one that isn’t
good at shepherd. After they immigrate, the non-im-
migrated families still keep immigrant livestock and
provide them food. The immigrants can also go back
to their original pasture helping with cutting wool or
cow hair and so on. By moving out part of such fami-
lies, herdsmen maximize their profit. Therefore, such
behavior isn’ t good to immigration objectives.

5 Conclusion

Source regions of Yellow River in the east part
of Qinghai Tibetan Plateau, degraded seriously by the
climate changes and human activities. The research
about rangeland degradation, driving factors and herd
family responses to eco - immigration could provide
valuable advices for ecology recovery. According our
analysis, the following results was formed:

(1) The rangeland had degraded extensively in
recent 28 years, the percentage of degraded area in
all rangeland was over 43% and degradation showed
an increasing trend.
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(2) The immigrant family was mainly composed
by the old aged, little or no livestock family, the per-
centage was 48.5% and 68.3 separately, due to the
profit difference between the eco - immigration and
social- economic situations of herd family.

(3) The percentage of immigrant households that
shared one rangeland certificate with parents or
brothers in the immigrant family was higher than with
one rangeland certificate with one family.

Therefore, it is hard to greatly decrease the
overgrazing degree through eco - immigration with
those previous characteristics of eco- immigrant family
structure.
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