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InSAR uncertainties

TheprincipleInSAR uncertaintiesarisefrom errorsin knowledgeof surfacetopography, poor

orbital knowledge,changesin atmosphericconditions,andphaseunwrappingambiguitiese.g.

(1).

Topographic errors Thetopography from SRTM hasanabsoluteerrorof lessthan7 m (2).

Thesensitivity to topography is proportionalto theseparationof thesatelliteorbitsperpendic-

ular to thelook direction,B? , whichvariesalongthetrack.Thesumof the� ve interferograms

hasa maximumB? of » 114m, which translatesto anerrorof lessthan0.2 mm/yr in mean

yearlyrangechange.

Orbital errors Althoughweusedpreciseorbitalmodelsprovidedby Delft TechnicalUniver-

sity (3) , whereavailable,or from theGermanprocessingandarchiving facility (DPAF), these

still containlong wavelengtherrorsthatpropagateinto linearor quadraticphaserampsin our

interferograms.To remove these,we solved for the 6-parameterquadraticorbital adjustment
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for eachinterferogram(horizontalandvertical componentsof the orbital baseline,their rates

of changeandaccelerations)thatminimisestheunwrappedphase(4). Thepotentialdistortion

to any localisedtectonicsignalassociatedwith a fault is small,becausethewavelengthof the

adjustmentis very long (» 1000km) comparedwith the signalexpectedfrom localisedfaults

(< 50 km or a few timesthethicknessof theelasticlid). In addition,this procedureeffectively

minimisesthecumulative rangechangeacrosstheentireplateau,which is consistentwith the

sparseavailableGPSdata(5,6) whosesiteswithin or nearto the radarswathhave velocities,

relative to Eurasia,that arecloseto duenorth; suchmotion would produceno more than3

mm/yr rangechangein our interferograms.The impactof orbital errorson our inversionsfor

fault slip ratesis furthermitigatedin our inversionscheme,which solvesfor quadraticramps

in the InSAR dataaswell asfault slip rates. To test this, we removed quadraticrampsfrom

our syntheticinterferogram(Fig. S3). Whenthesedata,with addednoise,wereinverted,the

correctmodelslip rateswererecovered.

Atmosphericerrors Thecontributionfrom troposphericwatervapourvariesspatially. Onthe

highplateauthelow phasevarianceandconsistency of thedifferentinterferogramsdemonstrate

that the contribution is very low. For the northern100 km of the data,wherethe topography

descendsby morethan3 km into theTarim basin,thereis muchmorevariability bothwithin

the individual interferograms,andbetweenthem. This indicatesthat changesin atmospheric

conditionsare more important there. We placedan upperboundon the total error in each

interferogramon the plateauby determiningtheir 1D covariancefunctions(1), which give a

measureof the magnitudeand spatialcorrelationof the noise. This measuresuggestsa 1-

sigmaerror of 2.0 mm/yr in rangechangein our noisiestinterferogram(ifm5; Table1), for

measurementsseparatedby morethanthemaximumcorrelationwavelengthof theatmosphere

(» 50km in thiscase),andanerrorof 0.7 mm/yrfor themeanyearlyrangechangewithin Tibet.
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Theseareupperbounds,becauseeachinterferogramcontainsa deformationsignalaswell as

noise. At thenorthernendof our datasetswe estimateanerrorof 4 mm/yr rangechangein

eachindividual interferogram,and1.8 mm/yr for themeanyearlyrangechange.

Phaseunwrapping errors On the high plateau,thereis very little phasevariationandau-

tomatedphaseunwrapping,e.g. (7), works well. Wheretherearegapsbetweenunwrapped

patcheson theplateau,theambiguitythatminimisesthephasedifferencebetweenthepatches

is chosen– this is relatively straightforwardbecausethephasegradientsarelow. Connecting

phaseacrossthe incoherentareapresentnorthof theAltyn TaghFault (ATF) in mostinterfer-

ogramsis harder. In threeof the interferograms(ifm1, ifm3 and ifm4; Fig. S1, S2) a clear

corridor of coherencecould be followed alonga valley, allowing the phaseto be rigorously

connected.For theothertwo interferograms,theambiguitywasselectedto minimisethephase

jump acrossthe discontinuity. Although we cannotbe certainthat the correctambiguitywas

chosenfor thesetwo interferograms,the pro�les areconsistentwith the well-connecteddata

sets– selectingambiguitiesthat favouredhigherslip rateson the ATF resultsin pro�les that

are inconsistentwith the well-connecteddatasets,asa 2¼ambiguityerror causesa jump of

» 10 mm/yr in yearly rangechangein thesecases,or an improbableextra » 30 mm/yr of left-

lateralslip. Also, thepro�le of rangechangeacrossthewholeplateauobtainedif we useonly

thewell-connectedinterferograms(Fig. S5)is very similar to thepro�le obtainedfrom all � ve

interferograms(Fig. 3).

Referencesand Notes

1. R.Hanssen,Radarinterferometry:datainterpretationanderror analysis(KluwerAcademic

Publishers,Netherlands,2001).

2. T. Farr, M. Kobrick,EosTrans.AGU 81, 583(2000).

3



3. R. Scharroo,P. Visser, J. Geophys.Res.103, 8,113(1998).

4. P. Rosen,S.Hensley, G. Peltzer, M. Simons,EosTrans.AGU 84, 47 (2004).

5. Q. Wang,etal., Science294, 574(2001).

6. Z. K. Shen,etal., J. Geophys.Res.106, 30,607(2001).

7. D. Ghiglia, M. Pritt, Two-dimesionalphaseunwrapping: theory. algorithmsand software

(Wiley-Intersci.,New York, 1998).

4



Figure S1:(A) Shadedandcoloredrelief usingtopography from theSRTM mission(2); (B–F)

Wrappedinterferogramsifm1–5 respectively (Table1). Eachcolourcycle (bluethroughgreen

to red)representsaphasechangeof 2¼radians,equivalentto anincreasein rangeof 28mm.

Figure S2:(A) Shadedandcoloredrelief usingtopography from the SRTM mission(2); (B–

F) Unwrappedinterferogramsifm1–5 respectively (Table1). Eachindependentinterferogram

is dividedby its timespanto convert to ayearlyrangechange.As in Fig. 2, redcolorsindicate

increasein range,andbluecoloursindicaterangedecrease.

FigureS3: (A) Syntheticinterferogramcalculatedassuming30mm/yrof slipontheKarakoram

Fault and20 mm/yr of slip on theAltyn TaghFault undera 10 km lid; (B) Syntheticinterfero-

gramaftersubtractingaquadraticorbital ramp(asin Fig. 2B).

Figure S4: Topographicand rangechangepro�les perpendicularto the Longmu GozhaCo

(LGC) andpossibleLGC Splayfaults.Thetopographicpro�les (A,B) show mean(blackline)

and the minimum and maximumelevationswithin the SAR swath (grey band),averagedin

1 km binsalongthepro�les. Theyearlyrangechangepro�les (C,D) aredeterminedin 10 km

binsalongthepro�les perpendicularto thefaults.Grey bandsare1-sigmaerrorboundson the

averageyearlyrangechangeandtheblacklinesaretheindividual interferograms(asdescribed

in Fig. 3). Redlinesarethepredictionsof elasticcalculationsfor thepurestrike-slipslip rates

shown undera10km elasticlid.

Figure S5: (A) Topographicpro�les throughtheSAR swath. Minimum, meanandmaximum

SRTM (2) elevationsareshown in 10 km bins along the pro�le, usingdatawithin the SAR

footprint; (B) Phasepro�le alongthe entire interferogram,as in Figure3A, except that only
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thoseinterferogramswith clearphaseconnectionsacrosstheAltyn TaghFault havebeenused.
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Figure1: S1
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Figure5: S5
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