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ARTICLE INFO ABSTRACT

To address the gap in evaluating herders' livelihood resilience with a comprehensive methodology, this research
Keywords: harnessed survey data from 758 pastoralists within the Three River Headwater Region (TRHR) on the Qinghai-Tibet
Stress and change Plateau (QTP). Augmented by focus group discussions and transect walks, we pioneered a livelihood resilience evalu-
Livelihood assets .o . . . . s . . . .
Alpine grassland a.thr.l index the.it‘ integrates key dimensions of buffer ca;@mty, self—org?nlzauon, and learning capacity, (?fferlng a }'10118-
Entropy technique tic view of resilience factors. At the heart of our analytical approach is the entropy-TOPSIS method, utilized to dissect
Three River Headwaters Region (TRHR) the livelihood resilience and sustainability of local herders, revealing intricate spatial resilience patterns through spa-
tial autocorrelation analysis. This nuanced application allows for a detailed mapping of resilience across the TRHR,
highlighting variances and spatial trends. Our findings illustrate a spectrum of resilience levels, with the Yellow
River headwater area displaying a relative resilience zenith, indicated by a score of 0.931 in Zeku County, and a con-
trasting low in Yushu County with a resilience score of 0.532. This delineates a clear “high in the east and low in the
west” resilience gradient across the counties, underpinned by significant differences in self-organization, buffer, and
learning capacities among the pastoral communities. Employing a methodological framework that blends empirical
data with advanced analytical tools like entropy-TOPSIS and spatial autocorrelation, this study not only unveils the
layered resilience landscape within the TRHR but also contributes a methodological blueprint for future resilience as-
sessments in similar pastoral ecosystems.

Video to this article can be found online at https://doi.org/10.1016/j.
sctalk.2024.100416.
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Fig. 1. Theoretical framework of study on livelihood resilience.
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Fig. 2. Composite scores of livelihood resilience and its essential components in 17 counties of the Three River Headwaters Region.
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Table 1
An assessment framework for analyzing the buffer capacity dimension of livelihood resilience.
Sub-Components Quantitative Indicator Weight Measurement Reference
Human capital Literacy level (I;) 0.1295 Years of education — the higher the education, the more literate [1,2]
Health condition (I5) 0.0106 General health of the family (scale of poor to good) [1,2]
Availability of medical assistance (I3) 0.0750 Yes = 1;No = 0 [1,2]
Social capital WeChat accessibility (I4) 0.0097 Yes = 1;No = 0 [3]
Traffic accessibility (Is) 0.0403 Distance of residence from the road (km) [4]
Types of roads in the village (I¢) 0.0599 Number (composite score) [5]
Financial capital Individual business (I;) 0.0082 Yes = 1;No = 0 [6]
Household loans (Ig) 0.0090 Yes = 1;No = 0 [71
Income from cordyceps (I) 0.0248 Number [5,8]
Physical capital Housing category (I;0) 0.0767 Number (composite score) [9]
Type of household electrical appliances (I11) 0.2496 Number (composite score) [1]
Natural capital Livestock breeding scale (I;2) 0.2717 Number of livestock [3]
Size of grassland (I;3) 0.0108 Acres of grassland [3]
Livestock structure (I;4) 0.0243 Number (composite score) [10]

Note: These indicators were chosen after consultation with residents of the community during the pre-visit and were mainly derived from expert opinions and indicators from

the literature.
Table 2
An assessment framework for analyzing the self-organization dimension of livelihood resilience.
Dimension Quantitative Indicator Weight Measurement References
Organizational guarantee Village rules and regulations (I;s) 0.0884 Yes = 1;No =0 [1]
The ability and efficiency of the village government to respond to disasters (I;) 0.0078 Number (composite score) [1]
Access to livelihood support Number of WeChat friends (I;7) 0.0617 Yes = 1;No = 0 [3]
Number of people who can communicate clearly in Chinese (I;5) 0.2712 Distance of residence from the road (km) [11]
Working outside/employment (I;9) 0.2690 Number (composite score) [1]
Leadership and networking ~ Whether village cadres exist (I50) 0.0081 Yes = 1;No = 0 [1]
The ability of village cadres to handle disputes (I5;) 0.0529 Number (composite score) [1]
Social cohesion The celebration of traditional holidays in the village compared to ten years ago (I,) 0.0129 Number (composite score) [1]
Practice religion (I23) 0.2032  Number (composite score)
Social participation Joint-household grazing (I24) 0.2032 Yes = 1;No = 0 [12-14]
Opportunities for villagers in the village or town to participate in policy events (I,s) 0.0884 Number (composite score) [1,15,16]

Note: These indicators were chosen after consultation with residents of the community during the pre-visit and were mainly derived from expert opinions and indicators from

the literature.

Table 3

An assessment framework for analyzing the capacity for learning dimension of livelihood resilience.

Dimension Quantitative indicator

Weight Measurement References

Knowledge transfer capability Vocational training (Io)

Number of times involved in knowledge dissemination/mentoring others 0.0884 General health of the family (scale of poor to

in the past year (I,;)
Exposure to social and cultural

norms grams (Ig)

Knowledge of national policies related to pastoralism degree (I59)

Knowledge identification
capability monitoring destructive to grassland (I0)

Degree of rodent and pest infestation(I3;)

What do you think about the quality of your grassland (I55)

Accessibility to science and technology, ecological news, and TV pro-

Is it noted that some livestock breeds, or unnatural structures are very

0.3234 Years of education - the higher the education, [1]
the more literate

[1,2,16]
good)
0.0078 Yes = 1;No =0 [1,2]
0.0617 Number (composite score) [3]
0.2712  Specific livestock structures (composite score)  [1,2,14]
0.2690 Number (composite score) [1,2]
0.0081 Number (composite score) [1,2,15,16]

Note: These indicators were chosen after consultation with residents of the community during the pre-visit and were mainly derived from expert opinions and indicators from

the literature.
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