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Ncw high-rcso]ulion digits] topography has been produceci  for the ~ iighcr ] ]imalaya area
around Mt. livcrcst  by interfcromctric processing of radar data. Analysis of this datasct J>rovidcs
ncw information on the geomorphic response to [hc high denudation rates, steep relief, and
structural and lithologic variations. l’he pre.sent toJJography  prcsumab]y rcprcscnts a ba]ancc
bctwccll  the tectonic and erosion processes, and the latter have been affected by Quarternary
clima[c changes. l’hc norlh face. of Ilvcrcst  has zi fairly uniform hillslopc  ang]c of about 42° (with
a -80 m winclow  size), which may be controlled by the shallow northward (iip slope of the
my]onitic  schists, or may rcprcscnt a maximum sustainable slope fox those lithologics.  Several
othc~ peaks and ridges nm[h of 1 lvcrcst have more uniform, bu[ shallower, slopes in the rat~gc  of
30--350 , which may i]ldicatc  either rocks of lou’cr strength or less rapid denudation. liuturc
geologic mapping in this area will help to constrain the lithologic contr:ists and :II1OW
ccsl Iqm isons 10 the geomorphic charactcris(ics.

lntcrfcromctric  processing of suitab]c  pairs of synthetic aperture radar (SAR) images can
produce a high-resolution c!igital  elevation mode] (I)F,M). Airborne systems can provide the
highest resolution I)IiMs,  but spaceborne SAR ]wovidcs  greater data covcragc, cspccia]ly in
remote regions such as the 1 limalaya. Wc. have derived a 1>1 iM for the }ivclcst  area of the
I linla]aya from a pair of images from the intc.rfcromctry  phase of the October 1994 Shutt]c
]ma~ing Radar (SIR-C) flight. “J’]Ic cxtrcmc rc]icf  in this area causc,s some problems for
topographic mcasurcmcnts,  even with radar. ‘1’hc SIR-C radar instrument can bc stccrccl to
cliffcrmt incicicncc  ang]cs, and used a 510 incidc.ncc ang]c (measured from the vcl tical) for these
data which works much better in high-rc]icf arc:is than other rad:ir syslcJns,  such as (I1c liRS- 1
SAR (23° incidcncc ang]c).  l’hc Nationa] Cicofy’aphic Ml. ];vcrcst  map was used to calibrate the
cJcwltions  in the lIEM cx!raction  OJ) (]1c 1.-band (-24 cm wavc]cngth)  channel  of the raclar.  ‘1’hc
rcsu]ting  DIiM has a grid spacing of 20 x 20 m, and covers an area that is roughly 25 km wide by
85 kni long running NW-S};  from JIor[h of llvcrcst down to the Arun river. Shadows an(i
(iccorrclation  in the radar image pair prevent the. lncasurcmcnt of elevations in some areas, but
73% of the intcrfcrogram was conver[cd to c]cvations.

$ l’a]i of’ the rcscalct) cicscritwd  in illis  Iq)oi[  was carried oiI[ by [IK Jcl I’lopillsioi)  1.nbwatoi  y, (I;ilifot  i)ia It)s[i(iilc  of
‘I”ccl]aology, I’asdcna, Califm  nia tiadci  contract wi(l] [hc Naiimal Acmaaii[im and Space A(ll)]il)isllntiorl.
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Scvcra] quantitative geomorphic mcasurcmcnts  have been derived from the SIR-C
infcl fcromctric lII{M, includi[lg  hill sl~pc ang]cs,  local relief, valley widths, am{ hypsomctry.  ‘1’hc
hills]opc  ang]cs  an(i local relief were calculatcxl with analysis windows of varying siz,cs  frotn
(-- 2.0 III [0 -1 km across) to charactcriyc  their dcJ)cndcncc  on scale. ‘1’hc slope of a given window
si~.c is dcfinccl as the slope of the best-fitting plane or linear term of a higher order fi[ for that
winclow, while the rc.licf is cicfincd as thp diffcrcncc  bctwccn [hc maximum and minimum
clcva[ions within the winclow.  Statistics such as slope histograms and hypsomctry (elevation
histograms) were dctcrmincd  for the stuclicd regions.

IIillslopc  ang]cs measured with -80 m windows appear [o reflect the (ionlinancc of
lmls]iding in hills]opc  erosion, at lc.as[ at the higl]cr  elevations. l’here is a significant diffcrcncc
bclwccn the slopes in the non-glaciated valleys al lower elevations where steep hillslopcs  reach
tlm valley ccntcrs ancl  the generally higher elevation glaciated areas where the slopes have a
bil~wdal  histogram with shallow slopes in the valley bottoms and steep slopes alo~~g the valley
walls. 1 lvcn in the glaciated mnc.s,  there are still only small arc.as with slopes grcatcl-  than about
48”. ‘1’his st]ggcsts  that [hc rock-s[rcngth  limitation on slope is perhaps 4S- 50° for the mcdium-
to high-grade crystalline rocks and shallower (35- -40°) for low-grade or scdinlcntary  rocks. ‘1’hc
Iclativcly  narrow range of slopes may reflect a s[atc of self-organiz,cxl criticality where. the rocks
on the l]illslopcs  arc cvcrywhcrc close to slope failure as in sandbox cxpcrimcnts,


