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Introduction

Location and characteristics

Divergent perspectives

01Introduction

• This study investigates the Huangshui River 

Basin, which is located at the transition between 

the Qinghai-Tibet Plateau and the Loess Plateau. 

This basin serves as a significant tributary and a 

major water source for the upper reaches of the 

Yellow River. 

• This basin is a highly typical 

area of ecological 

vulnerability and population 

concentration. Over the past 

two decades, climate change 

and human expansion have 

significantly impacted the 

basin. 

National level

This region serves as an 

ecological security shelter 

for our country, making 

ecosystem management 

critically important

This region should fulfill 

national goals while also 

promoting the coordinated 

development of our entire 

province.

Provincial level

We prioritize human well-

being in this region and 

strive to improve the 

living standards of local 

residents.

Local level 

while maintaining ecosystem 

resilience, we aim to enhance the 

social welfare of local residents 

as much as possible and meet the 

expectations of both national and 

provincial authorities. 

Our group 



In-depth field

 observation
Workshop

Interviews with 

local villagers 

… …

Using the Google Earth Engine platform, we analyzed long-term land system changes in the basin 

from 1990 to 2020, investigating the drivers behind these changes.

Google Earth Engine

02Procedure

Procedure

…

Field works

1.Three 2-3 week field surveys

2. Extensive field observations in:

    Drought-prone areas                                                               Disaster-prone regions              

    Ecological resettlement villages                                             Key ecological restoration projects

Stakeholder Engagement

1. Roundtables with government agencies

Central government agencies                                                 Qinghai provincial departments

Local governments (Xining and Haidong)                             County and township authorities

2. Workshops with land stakeholders

    Large-scale landowners                                                          Community leaders

    Village administrators                                                             Individual farmers and herderss



Planning objectives and spatial 
rules

Human-dominated 
landscape functional changes

The changes of
 vegetation composition and 

dynamics

Changes in 
ecosystem resilience

Incentivize or

inhibit development

Land synergy and trade-

offs

Disturbance Recovery 

Resistance

Prompting policy interventions

reduced resilience leads to intensified soil 
erosion and declines in ecosystem functions and 
quality

 Feedback loop

Cross-scale sustainability and 
planning objective settings

Planning 

documents 

at levels

Workshop and 

discussion with 

agents

Field survey 

in SES

…

Local

Nation

Province

Driving 

Factors

Spatial 

Rules

CLUM
ondo 

Model

Landscape  

Pattern in 

Optimized 

Scenarios

…

…

Spatial simulation for 
multifunctionality

Target combinations of optimized 

scenarios

Growth 

rate of 

population

Self-

sufficiency 

rate of 

grain

Growth of

livestock 

products

Per capita 

ecological 

service

…

Ecosystem resilience simulation

Long-time-series 

Ecosystem state 

parameters

NPP/GPP

LAI

Runoff

…

Soil 

Features

precipitation

Lightin

g

Temperature

Natural 

resources

Land use 

proportion

Gras

s

Forest

Cropland

LPJ-GUESS Model

Global and local feedbacks and iterative processes

Variables at local grids

Parameters in global SES

Long-time-series NPP, LAI 

at local SES

Long-time-series NPP, LAI and 

runoff

Trend Detection

Evolution Trends At global level

Is 

SES resilience 

persistently 

uptrend?

No
Target 

combination 

Iteration

Evolution Trends At local level

Landsat

Sample Point

Google earth engine Long-term Temporal Functional Landscape Classification

Methodology
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 Framework

We establish a framework to describe a 

dynamic feedback loop linking national, 

provincial, and local socio-economic 

objectives with multi-scale ecological 

resilience andlandscape patterns.
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Results

Desired scenario (SUS-RES)

Scenarios comparison

“The CLUMondo model to simulate future 

landscape configurations” and making  “to 2050 

and 2100”

Analyzed 

long-term land 

system 

changes in the 

basin from 

1990 to 2020

Leaf Area Index (LAI)

Runoff

Net Primary Productivity (NPP)

The conflicts 

emerging from 

differing socio-

economic goals 

across various 

governance 

levels

Aims：balancing socio-

economic goals with 

ecological resilience across 

multiple governance scales

The basin：a critical                                   

ecological shelter at                                      

the national level, an economic hub for the 

province, and a center for local development

Four scenarios

• NAT (National level)

• PRO (Provincial level)

• LOC (Local level)

• SUS-RES (Cross-scale scenario)

Four scenarios across different governance scales: 

national level (NAT), provincial level (PRO), local 

level (LOC), and the cross-scale scenario (SUS-RES)

Results
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This study demonstrates socio-economic 

goals can be pursued in a way so that they do 

not compromise ecological resilience, if we 

plan and manage carefully. 
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