
Yosemite Valley Rock Falls
1900 - 1992

C
um

ul
at

iv
e 

N
um

b
er

 o
f E

ve
n

ts
, N

1000

100

1

10

1 10 100 1000 10000 100000 1000000

10

1

.1

.01

Freq
uen

cy (even
ts yr -1)

N (Vol) = 2987.7 Vol 
-0.57

r2 = 0.99
nsample = 214

Volume (m3)

1

0.1

0.1 1 10 100 10,0001,000

Rockfall Volume (106m3)

R
at

io
 o

f 
H

/L

d

e
cba

Figure 1.   Graph of volume-frequency distribution of rock falls in the Yosemite Valley from 1900-1992 
(from Wieczorek et al., 1995).  Dashed line indicates values of volume (30,000 m3) and frequency 
(~0.09 events year-1) for 1996 Happy Isles rock fall, equivalent to an average recurrence of about 11 
years for rock falls equal to or exceeding this volume.
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Figure 2.   Sketch of rock-fall talus at base of slope and outlying boulders illustrating the 
limit of the rock-fall shadow angle (after Evans and Hungr, 1993). 

Figure 3.   Graph of volume versus ratio of H (height) to L (length) of worldwide rock falls (modified 
from Li, 1983).  Letter (a - e) represent large rock avalanches in Yosemite Valley shown on the map 
and listed in Table 1.  Bar indicated range of uncertainty for measurement of ratio H/L.

References

Evans, S.G., and Hungr, O., 1993, The assessment of rockfall hazard at the base of talus slopes, Canadian  
 Geotechnical Journal, v. 30, pp. 620-636.

Li, Tianchi, 1983, A mathematical model for predicting the extent of a major rockfall, Zeitschrift fur    
 Geomorphologie, v. 27, n. 4, pp. 473-482.

Matthes, F.E., 1930, Geologic history of the Yosemite Valley: U.S. Geological Survey Professional Paper  
 160, 137 p.

Wieczorek, G.F., Nishenko, S.P., and Varnes, D.J., 1995. Analysis of rock falls in the Yosemite Valley,  
 California, in Proceedings, Rock mechanics Symposium, 35th, Reno, Nevada, University of   
 Nevada, Daemen, J.J. and Schultz, R.A., eds., Balkema, Rotterdam, p. 85-89.

Map Explanation

522000

IllilouetteIllilouette
FallFall

Nevada FallNevada Fall

EmeraldEmerald
PoolPool

Snow CreekSnow Creek
FallsFalls

S
n

oow

Creeek

Royal ArchRoyal Arch
CascadeCascade

LehamiteLehamite
FallsFalls

DiscoveryDiscovery
ViewView

A
rt

iiss
tt

C
rree

eekk

Ribbon FallRibbon Fall

BridalveilBridalveil
FallFall

B
riddalvveil

74007400

8000
8000

7800
7800

74
00

74
00

72
00

72
00

7000
7000

688000

566000

50000

422000

420000

7400

8000

7800

74
00

74
00

70
00

70
00

74
00 6800

6800

62006200

6800

6200

74
00

72
00

7000

6400
6400

6200
6200

6000
6000

6400

5400
5400
5400

6200

80
00

80
00

80
00

6000

74
00

74
00

78
00

78
00

74
00

70
00

64
00

64
00

62
00

62
00

58005800

76
00

76
00

48
00

48
00

52005200

64
00

62
00

5800

5600
5600
5600

78
00

76
00

48
00

66
00

66
00

66
00

7000
7000

6800
6800

6200
6200

5600
5600

7000

760076007600

68007400
7400

7200
7200

7400

5200

7200

6200

5200
5200
5200

5600

4200
4200
4200

6600 6600

5800 5800

6600

480048004800

80
00

80
00

78
00

78
00

80
00

4400 4400 4400

78
00

5800

6000
6000

6400
6400

4800
4800

6000

4400 4400 4400

46
00

46
00

46
00

5600 5600 5600

6400

6000
6000
6000

5800
5800
5800

74
00

74
00

80
00

80
00

76
00

76
00

74
00

6800
6800
6800

7800
7800
7800

80
00

76
00

72
00

72
00

72
00

72
00

64
00

64
00

64
00

6400
6400
6400

4800

4200
4200
4200

440044004400
460046004600

4200
4200
4200

6800

622000
46600006200

5600

5000

4600

4200

4200 48000

5800

64000

68000

744000

788000

Ahwiyah PtAhwiyah Pt

4800

5200

5800

6400

6800

7400

7800

68000 6800

70000

740000

7000

7400

40000
420000

46000

500000

4000
4200

4600

5000

660000
6600

400004000

4600

52000

580000

6400

68000

4600

5200

5800

6400

6800

722000

7660000

7880000

7200

7600

7800

MirrorMirror
LakeLake

Mirror
Lake

Upper PinesUpper PinesUpper Pines
CampCampCamp

HappyHappy
IslesIsles

Happy
Isles

GrizzlyGrizzly

PeakPeak

Grizzly

Peak

Panorama Panorama 
PtPt
Panorama 
Pt

LibertyLiberty
CapCap
Liberty
Cap

Mt BroderickMt BroderickMt Broderick

Half DomeHalf DomeHalf Dome

GlacierGlacier
PtPt
Glacier
Pt

SentinelSentinel
DomeDome
Sentinel
Dome

CurryCurry
VillageVillage
Curry
Village

Lower PinesLower PinesLower Pines
CampCampCamp

YosemiteYosemite
VillageVillage

Yosemite
Village

Yosemite Yosemite 
Lower Lower 

FallsFalls

Yosemite 
Lower 

Falls

Yosemite Yosemite 

FallsFalls

UpperUpper

Yosemite 

Falls

Upper

Yosemite

Yosemite

C
ree k

C
ree k

EagleEagle
PeakPeak
Eagle
Peak

YosemiteYosemite
LodgeLodge
Yosemite
Lodge

M erc
ed R iv er

El Capitan
 Meadow

El CapitanEl CapitanEl Capitan

Bridalveil
Meadow

B
ridalveil

Crreek

Creek

Bridalveil
Fall

C a t h e d r a l     RR oo cc k s

C a t h e d r a l   R o c k s

R
ib

bo
n

C
rree

eekk

R
ib

bo
n

C
re

ek

Ribbon Fall

Ribbon Ribbon 
MeadowMeadow
Ribbon 
Meadow

F
ir

ep
laa

ce

C
rree

eekk

F
ir

ep
la

ce

C
re

ek

A
rt

is
t

C
re

ek

Discovery
View

Old InspirationOld Inspiration
    Point    Point
Old Inspiration
    Point

W
aas

hbb
uurr

nn
Sl

iid
e

W
as

hb
ur

n
Sl

id
e

Crocker PtCrocker PtCrocker Pt
Dewey PtDewey PtDewey Pt

LeaningLeaning
TowerTower
Leaning
Tower

CathedralCathedral
SpiresSpires
Cathedral
Spires

Taft PtTaft PtTaft Pt

Sentinel

C
rreek

Sentinel

C
reek

Leidig
Meadow

E
agg

le
C

rreeekk
E

ag
le

C
reek

Eagle Peak Eagle Peak 
 Meadows Meadows
Eagle Peak 
 Meadows

Yosemite PtYosemite PtYosemite Pt

C
rreek

Indian
Indian

C
reek

Le
ha

m
ite

Le
ha

m
ite

C
re

ek
C

re
ek

C
anyon

C
anyon

R
oy

al

A
rc

h

C
re

ek

R
oy

al

A
rc

h

C
re

ek

Lehamite
Falls

Royal Arch
Cascade

Royal  ArchesRoyal  ArchesRoyal  Arches

NorthNorth
DomeDome
North
Dome

WashingtonWashington
ColumnColumn
Washington
Column

BasketBasket
DomeDome
Basket
Dome

S
n

ow

Creek

Snow Creek
Falls

Ahwiyah Pt

Lost Lake

Emerald
Pool

Nevada Fall

Illilouette
Fall

5200

ROCK-FALL POTENTIAL IN THE YOSEMITE VALLEY, CALIFORNIA
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Plate 1

Map Id. Location Estimated 

Volume (V)
Height of 

Fall (H)
Length of 

Runout (L)
H
L

Sugarpine
Bridge

Tenaya
Bridge

Old Yosemite
Village

El Capitan
Meadow

Mirror
Lake

a

b

c

d

e

 x106 m3 0.43

0.63

0.87

3.76

11.37

402 - 427 m

439 - 549

454 - 561

360 - 865

409 -610

595 - 600 m

701 - 732

756 - 777

720 - 732

852 - 976

0.67 - 0.72

0.60 - 0.78

0.60 - 0.72

0.50 - 1.18

0.48 - 0.63

Table 1.   Characteristics of large rock avalanches in Yosemite Valley which are shown by letter (a - e) 
on the map.  The range of height of fall and runout length reflects different methods of estimation.  For 
the Mirror Lake rock avalanche, aerial-photo evidence suggests that the deposit consists of two separate 
events so the volume as listed is too large representing both events.  Likewise, the length of runout for 
the Mirror Lake rock avalanche may be somewhat small because the runout as confined by the opposite 
wall.
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