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INSAR uncertainties

The principle INSAR uncertaintiearisefrom errorsin knowledgeof surfacetopograply, poor

orbital knowledge,changesn atmosphericonditions,andphaseunwrappingambiguitiese.g.

(1).

Topographicerrors Thetopograply from SRTM hasanabsoluteerrorof lessthan7 m (2).

The sensitvity to topograply is proportionalto the separatiorof the satelliteorbits perpendic-
ularto thelook direction,B , which variesalongthetrack. Thesumof the veinterferograms
hasa maximumB, of » 114 m, which translatego an error of lessthan0.2 mm/yrin mean

yearlyrangechange.

Orbital errors Althoughwe usedpreciseorbital modelsprovidedby Delft TechnicalUniver-
sity (3) , whereavailable,or from the Germanprocessingandarchving facility (DPAF), these
still containlong wavelengtherrorsthat propagteinto linear or quadraticohaserampsin our

interferograms.To remove these,we solved for the 6-parameteguadraticorbital adjustment



for eachinterferogram(horizontaland vertical component®f the orbital baseline their rates
of changeandaccelerationsphat minimisesthe unwrappedhaseg4). The potentialdistortion
to ary localisedtectonicsignalassociatedvith a faultis small, because¢he wavelengthof the
adjustments very long (» 1000km) comparedwith the signalexpectedfrom localisedfaults
(<50km or afew timesthethicknessof the elasticlid). In addition,this proceduresffectively
minimisesthe cumulatve rangechangeacrosshe entire plateau,which is consistenwith the
sparseavailable GPSdata(5, 6) whosesiteswithin or nearto the radarswath have velocities,
relative to Eurasia,that are closeto due north; suchmotion would produceno morethan3
mm/yr rangechangen our interferograms.The impactof orbital errorson our inversionsfor
fault slip ratesis further mitigatedin our inversionschemewhich solvesfor quadraticramps
in the INSAR dataaswell asfault slip rates. To testthis, we removed quadraticrampsfrom
our syntheticinterferogram(Fig. S3). Whenthesedata,with addednoise,wereinverted,the

correctmodelslip rateswererecovered.

Atmosphericerrors Thecontritutionfrom tropospheriavatervapourvariesspatially Onthe
high plateauthelow phasevarianceandconsisteng of thedifferentinterferogramslemonstrate
thatthe contrikbution is very low. For the northern100 km of the data,wherethe topograply
descenddy morethan3 km into the Tarim basin,thereis muchmorevariability both within
the individual interferogramsand betweenthem. This indicatesthat changesn atmospheric
conditionsare more importantthere. We placedan upperboundon the total error in each
interferogramon the plateauby determiningtheir 1D covariancefunctions(1), which give a
measureof the magnitudeand spatial correlationof the noise. This measuresuggestsa 1-
sigmaerror of 2.0 mm/yr in rangechangein our noisiestinterferogram(ifm5; Table 1), for
measurementseparatethy morethanthe maximumcorrelationwavelengthof theatmosphere

(» 50kmin thiscase)andanerrorof 0.7 mm/yrfor themeanyearlyrangechangewithin Tibet.



Theseare upperbounds becauseachinterferogramcontainsa deformationsignalaswell as
noise. At the northernendof our datasetswe estimatean errorof 4 mm/yr rangechangen

eachindividual interferogramand1.8 mm/yrfor the meanyearlyrangechange.

Phaseunwrapping errors On the high plateau,thereis very little phasevariationandau-
tomatedphaseunwrapping,e.g. (7), works well. Wherethereare gapsbetweenunwrapped
patcheson the plateau the ambiguitythat minimisesthe phasedifferencebetweerthe patches
is chosen- this is relatively straightforvard becausehe phasegradientsarelow. Connecting
phaseacrosghe incoherentareapreseninorth of the Altyn TaghFault (ATF) in mostinterfer
ogramsis harder In threeof the interferogramgifml, ifm3 andifm4; Fig. S1, S2)a clear
corridor of coherencecould be followed along a valley, allowing the phaseto be rigorously
connectedFor the othertwo interferogramsthe ambiguitywasselectedo minimisethe phase
jump acrossthe discontinuity Although we cannotbe certainthat the correctambiguity was
chosenfor thesetwo interferogramsthe pro les are consistentwith the well-connecteddata
sets— selectingambiguitiesthat favouredhigherslip rateson the ATF resultsin pro les that
areinconsistentwith the well-connectedlatasets,asa 2%2ambiguity error causesa jump of
» 10 mm/yrin yearlyrangechangen thesecasespr animprobableextra » 30 mm/yr of left-
lateralslip. Also, thepro le of rangechangeacrosshe whole plateauobtainedf we useonly
thewell-connectednterferogramgFig. S5)is very similarto the pro le obtainedirom all ve

interferogramgFig. 3).
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Figure S1(A) Shadedandcoloredrelief usingtopograply from the SRTM mission(2); (B—F)
Wrappednterferogramsfm1-5 respectiely (Tablel). Eachcolourcycle (bluethroughgreen

to red) representa phasechangeof 2%radians gquvalentto anincreasen rangeof 28 mm.

Figure S2(A) Shadedand coloredrelief usingtopograply from the SRTM mission(2); (B—
F) Unwrappednterferogramsfm1-5 respectrely (Table 1). Eachindependeninterferogram
is divided by its time spanto corvertto ayearlyrangechange As in Fig. 2, redcolorsindicate

increasen range,andblue coloursindicaterangedecrease.

FigureS3 (A) Synthetidnterferograntalculatecassuming0mm/yr of slip ontheKarakoram
Faultand20 mm/yr of slip onthe Altyn TaghFaultundera 10 km lid; (B) Syntheticinterfero-

gramaftersubtractinga quadraticorbital ramp(asin Fig. 2B).

Figure S4 Topographicand rangechangepro les perpendiculato the Longmu GozhaCo
(LGC) andpossibleLGC Splayfaults. Thetopographigro les (A,B) shav mean(blackline)
and the minimum and maximum elevationswithin the SAR swath (grey band), averagedin
1 km binsalongthe pro les. Theyearlyrangechangepro les (C,D) aredeterminedn 10 km
binsalongthe pro les perpendiculato thefaults. Grey bandsare1-sigmaerrorboundson the
averageyearlyrangechangeandtheblacklinesaretheindividual interferogramgasdescribed
in Fig. 3). Redlinesarethe predictionsof elasticcalculationdor the purestrike-slip slip rates

shavn undera 10 km elasticlid.

Figure S5 (A) Topographigoro les throughthe SAR swath. Minimum, meanandmaximum
SRIM (2) elevationsare shovn in 10 km bins alongthe pro le, using datawithin the SAR

footprint; (B) Phasepro le alongthe entireinterferogram,asin Figure 3A, exceptthat only



thoseinterferogramsvith clearphaseconnection@crosshe Altyn TaghFaulthave beenused.
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