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The three-River headwaters(TRH) is the birthplace of the
YangtzeRiver, the Yellow River, and the LancangRiver. This
study used spatial analysis and MK method to analyze the
spatialand temporalchangesof TRH droughtand vegetation
index. Basedon the copula multi-condition joint distribution
method, the responseof TRH vegetation cover change to
droughtclimate changewas investigated. The droughtclimate
changeover the past58 years,the characteristicsof vegetation
changeafter the 21st centuryand the responseof vegetation-
drought were explored. These may be important theoretical
supportand referencefor the future constructionof the TRH
basinecosystem.

Figure 1:  The location of  Three-River headwaters region ,the distribution of  
meteorological stations in TRH

Figure 2: The architecture of the copula joint distribution model .
Figure2 showsa copulajoint distributionmodelis constructed
for studyingmultiple nonlinearresponsesof droughtcondition
and vegetation variation. Specifically, copula model is
introduced to develop the dependentstructure of drought
condition and vegetation variation series. The marginal
distribution of each concerned variable is fit with the
appropriatedistribution. Theresponseanalysisbasedon copula
is derivedwith theconditionaljoint distribution.

�‹ Spatial distribution characteristicsof SPI

Figure 3: Spatial distribution of SPI in TRH.

�‹ Trend characteristic of SPI

Figure 4: Using the Mann-Kendall (MK) trend test method, the monthly, 
seasonal, and interannualtrends of the SPI.

�‹ Temporal evolution characteristicsof NDVI/EVI

Figure 5: Time evolution distribution of vegetation index (NDVI/EVI). 

�‹ The responseof vegetationcoverageto the climate change

Figure 6: Based on the spatial distribution results of copula combined 
NDVI/EVI and Min_SPI3/ AN_SPI3  values.

Themainconclusionsof thestudyaresummarizedasfollows:
(1) The SPI at different time scalesin the past58 yearsshows
that thedroughtdegreein theTRH regionis graduallyslowing
down.
(2) The vegetationcoveragein the eastis significantly better
thanthatin thenorthwest.
(3) The variationof EVI in the growing seasonis significantly
more affectedby drought for different vegetationindicesand
SPI characteristicvariables. AN_SPI showsa moreprominent
impact than Min_SPI, especiallythe LancangRiver and the
areanorthof theYangtzeRiver.
(4) It is feasibleto build a vegetation-droughtmultidimensional
responsemodelbasedoncopula.
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