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Background

Permafrost distribution reference: Zou et. al, (2017)
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Warming trend

Source region of the Yangtze river

QuestionTibetan Plateau

Immerzeel et. al, (2010)

Yao et. al, (2019)

is warming!



Methodology

A process-based model
is needed!

In-situ observations

PWBM 
(Permafrost water balance model)

Regional simulation
(ALT, soil moisture, runoff…)

modify

hk_sat exponential decline along soil depth

Little recharge from deeper soils

ALT increases

Root-zone soil layer tends to lose water 
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Analyze the influence

Ameli et. al, (2015) Part of the PWBM schematic from Rawlins et. al, (2013)



Observation results 

a “water-rich zone” occurs around 

the bottom of the active layer

“soil water rich zone” occurs at the upper 

layer rather than at the bottom

ALT > 2 m ALT ≈ 1.2 m



Preliminary results and further work
Current run:

ALT <2 m
Future scenario run:

ALT >2 m
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  When ALT increased, “water-rich zone” occurs 

around the bottom of the active layer 



Preliminary results and further work

• Simulate the runoff at the source of Yangtze 
River region (SYR)

• Further investigate the impacts of ALT 
variation on soil moisture transfer and runoff 

warming

Plans

03-18 MFD

03-18 ALT

ALT 
Averaged from 2003-2018
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