
THE AK BLOCK, A SIZED NON-CUTBACK SNOW TEST 

!
Bill Glude1 and Randall Mullen2 

1Alaska Avalanche Specialists, Juneau, AK  

2Crazy Mountain Research, Bozeman, MT 

ABSTRACT: The AK Block is a large block snow test sized to the tester’s weight and their ski or snow-
board contact length, dug out on three sides, and loaded by a person on skis or snowboard. It was devel-
oped to maximize the large block advantages of simulating human triggering, identifying the most-critical 
weaknesses, error tolerance, propagation testing, numerical score plus direct sensory feedback, and min-
imizing the effects of spatial variability. The AK Block takes less time than other large blocks, and avoids, 
the back cut that is difficult to do properly. It accounts for tester weight, and tests the slab and weak layer 
as an integrated system. The AK Block is simple to set up, using the skis or snowboard to provide crack 
initiation. Earlier analysis of 357 blocks over 120 field days indicated that the AK Block is a valid predictor 
of avalanche days. This new statistical analysis follows the methodology used in evaluating the Extended 
Column Test and Propagation Saw Test, allowing better comparison of the AK Block with other tests. Re-
sults suggest that the AK Block is more accurate at detecting unstable days than the Rutschblock, and 
has a lower rate of false stable results. Its predictive performance is comparable to that of the Propaga-
tion Saw Test, but less accurate, and with a higher false stable rate, than the Extended Column Test.  
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!
1. INTRODUCTION 

A variety of tests are used to help evaluate snow 
stability. Though their usefulness is limited by the 
spatial variability of the snowpack, these tests are 
valuable tools for both professionals and recre-
ational users. They work best when combined with 
other observations as part of a targeted search for 
instability, as noted by Landry (2002) and McClung 
(2002). 

Tests may use small or large blocks. Small block 
tests are generally 30 by 30  to 30 by 90 cm, iso-
lated on all sides, and loaded by hand or by drop-
ping a small weight, usually applying force through 
a shovel. Large block tests are big enough for a 
person on skis or a snowboard to load them by 
jumping on the block.  

The large block tests have the advantage of a 
greater sample area that helps average out small-
scale spatial variability as noted in Schweizer 
(2004) and Johnson and Birkeland (1998). There 
is also evidence, as noted in Glude and Mullen 

(2008) that large block test results more effectively 
influence human decision-making. 

The AK Block grew out of an effort to improve on 
the good qualities of the widely-accepted 
Rutschblock test. The history, procedure, and prior 
statistical analysis are described in detail in Glude 
and Mullen (2008). An updated paper for peer re-
view is also in the works, so this conference paper 
will focus on the most recent statistical analysis. 

The Glude and Mullen (2008) paper can be found 
in the Proceedings for the ISSW 2008 conference, 
and on the Research page of the Alaska 
Avalanche Specialists website, at http://
www.akavalanches.com/research.html, along with 
updated information and additional material. 

2. SUMMARY - USING THE AK BLOCK  

The first step in using the AK Block is determining 
your block size, which depends on the contact 
length of the skis or snowboard you are using, and 
your weight.  

Since your skis or board initiate the crack, it is crit-
ical that they span the entire block. A small amount 
of rocker or early rise does not affect results, so 
long as there is good contact with the snow when 
jumping on the block. Measure the contact length 
and pick out your block width from the contact 
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length row on the sizing table, to the nearest 5cm. 
There is a sizing table in Section 8 of this paper. 

Tester weight is without clothing and gear. Look for 
the closest column. If between weights, go heavier 
if you ride heavy gear; lighter if you prefer ultra-
light. Do not try to adjust your weight with a ruck-
sack; you will jump differently from a heavier per-
son. 

We considered having a correction factor for tester 
weight instead of sizing the block, but rejected that 
idea because it is already necessary to size the 
width to contact length; and smaller people get to 
dig a smaller block, while we assume that bigger 
people have the strength to dig a larger block. 

Fig. 1: Rutschblock and AK Block side by side, 
showing layout, with John Bressette and 
Mike Janes, Juneau, Alaska 2005, photo 
© Bill Glude. 

The block is laid out, then dug on the front and two 
sides to a little beyond the depth of the layers to 
be tested. The side trenches can be narrow, and 
the last bit can be cut with a snow saw or shovel, 
rather than excavated. The back is not cut. 

The tester approaches on skis or snowboard and 
stands right on the upper edge of the block, with 
tip and tail hanging free over the side trenches. 
Loading steps are: 

1.    Fractures during setup. 

2.    On approach or first gentle load. 

3.    On knee flex. 

4.    On first, moderate jump. 

5.    On second, hard jump. 

6.    On three hard vertical jumps. 

6.5  Three hard “shear kick” jumps. 

7.    No fracture. 

On skis in step 2, give a one-legged downslope 
push to apply shear force to the top layer of snow 
before stepping the other foot onto the block. Oth-
erwise, skis can sink through soft weak layers 
near the surface without giving them a good test. 
Snowboards give the same downslope surface 
layer push while sliding slowly onto the block. 

For step 6.5, jump with a “shear kick” downslope 
to transmit shear force to any weak layer. 

Fig. 2: Proper positioning at the top edge of the 
AK Block, with tips and tails over the side 
trenches, photo © Bill Glude. 

Record the numerical score, the slope angle, the 
shear quality (and fracture character if desired), 
and the percentage of the block that released. Ex-
ample: AK4 on 38° Q2/RP 100%. 

3. DATA SET 

This new analysis uses the same data set as that 
in Glude and Mullen (2008).  

Field testing locations were primarily in the 
Chugach and Coast Ranges of Alaska, supple-
mented by sites in the Kenai Mountains of Alaska, 
the Teton Range of Wyoming, and the Northern 
Alps, in Nagano Prefecture, Japan.  

The Alaskan ranges and Japanese Alps all have 
cold maritime climates that grade inland to conti-
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nental. That means they get virtually all kinds of 
snow every season, over a wide range from very 
dry to wet snow or rain; from thin windslab over 
depth hoar snowpacks to ones over 5m thick; with 
a winter temperature range typically -20° to +7°C. 

The sample size and diversity was robust, with 
357 large blocks and 120 field days.  

Slope angles ranged from 8° to 48, with median 
and average of 39°.  

Weak layer depths covered a range from 0.05 to 
0.98 m, with a median of 0.35 m, and an average 
of 0.40 m. 

Weak layer types were varied: 42% faceted, 20% 
frozen melt layers, 17% unidentifiable interfaces 
(usually density differences within storm snow), 
9% thawed melt layers, 6% surface hoar, 3% 
graupel, 3% rounded, and 1% ground. 

Tester weight ranged from 50 to 110 Kg for the AK 
Blocks, but was held to 80 to 90 Kg for 
Rutschblocks, to test the sizing of AK Blocks 
against standardized Rutschblocks.  

Experimental controls included: no testing if spatial 
variability was high; sites chosen for uniform slope 
angle, snowpack, and loading; blocks shared 
common edges to minimize spatial variability; tests 
alternated sides to eliminate aspect effects; and 
blocks were discarded if compromised.  

Blocks were laid out with graduated probes, sawn 
first, then dug  at least 0.10 m beyond the weak 
layer. 

Recording and observations followed the Ameri-
can Avalanche Association (AAA) observation 
guidelines, as outlined in American Avalanche As-
sociation (2004). 

4. SUMMARY - RESULTS OF 2008 ANALYSIS 

In these earlier studies, we considered stable days 
as those tested by skiers and explosives without 
avalanches, and unstable days as those with ac-
tual avalanches that day, or on the weak layer de-
tected in the test, within the next 24 hours. 

The AK Block and Rutschblock were compared 
using logistic regression analysis. The Akaike In-
formation Criteria (AIC) value (Akaike 1974) was 
calculated for each case, and Receiver Operating 
Characteristic (ROC) curves were used to com-
pare the Stability Wheel with AK Block tests.  

We found no significant difference in AIC values 
between the Rutschblock and AK Block, both per-
formed equally well. 

The difference in AIC values and ROC curves 
showed that the Stability Wheel decision-making 

tool better predicted avalanche activity than the 
Rutschblock or AK Block alone. This is to be ex-
pected, as the Stability Wheel is a tool that incor-
porates a broader range of observations. The AK 
Block by itself had acceptable discrimination.   

AK Blocks were compared with adjacent identical 
blocks with a back cut added to determine the ef-
fect of cut versus non-cut backs. Bootstrap t-test 
results showed no significant difference.  

These results were surprising to us, but were simi-
lar to those for the ski-block (Rutschblock without 
the cutback), in Jamieson and Johnston (1992). 
Their ski-block scores were a marginally signifi-
cant one-half step higher when median 
Rutschblock scores were 2 or 3. but showed no 
significant difference when Rutschblock scores 
were in the more-critical decision-making range of 
4 or higher.  

The Cutback AK Block scores averaged a statisti-
cally insignificant 0.014 step lower than uncut AK 
Block scores, and there was no significant differ-
ence for any particular range of AK Block values. 

The low 10% rate of fracture at the back cut in our 
Rutschblock sample underscores the lack of dif-
ference.  

5. METHODS - CURRENT ANALYSIS 

To allow better comparison with other snow tests, 
we re-analyzed the original data set, following the 
methodology detailed in Simenhois and Birkeland 
(2009) in their evaluation of  the Extended Column 
Test (ECT) and Propagation Saw Test (PST) using 
contingency tables and the Hanssen–Kuipers dis-
criminant as in Hanssen and Kuipers, (1965), and 
as applied to snow in Purves et al. (2003).  

The Hanssen–Kuipers discriminant is also called 
the True Skills Score (TSS). It compares the test’s 
accuracy against random, unbiased results. TSS = 
1 is a perfect predictor; TSS = 0 for random pre-
dictions, and TSS = < 0 is worse than random. 

We followed the Simenhois and Birkeland (2009) 
procedures for calculating Probability of Detection 
(POD), Probability of False Detection (POFD), 
False Stability Rate (FSR), and True Skills Score 
(TSS).  

We applied the Simenhois and Birkeland (2009) 
criteria for stable and unstable days. Stable days 
were those tested by skiers and explosives without 
producing avalanches, and unstable days were 
those with avalanches, shooting cracks, or 
whumpfing.  

The only difference in methodology is that we took 
each day’s average test scores as one piece of 
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data, rather than each individual test. Our initial 
analysis was done that way so a large number of 
tests on an anomalous day would not skew the 
results. Rather than re-scoring each day here, we 
continued using that more-stringent criterion. 

Average AK and RB test scores of less than 5.0 
were considered as indicators of instability; 5.0 
and higher scores as indicators of stability. 

6. RESULTS AND DISCUSSION 

The contingency tables compare observed stable 
or unstable slope conditions with the tests’ predic-
tions, with cases as set out in Table 1, following 
Simenhois and Birkeland (2009). 

Tbl. 1: Contingency Table for Assessing Stability 
Test Performance 

Tbl. 2: AK Contingency Table 

Tbl. 3: RB Contingency Table 

Tables 2 and 3 are contingency tables showing the 
values for AK Block (AK) and Rutschblock (RB) 
tests in our data set in the same format as Table 1. 

Table 4 compares our results for the AK and RB 
tests with the ECT and PST results from Simen-
hois and Birkeland (2009).  !

Tbl. 4: Test Comparison 

TSS is a good evaluator of prediction in general, 
but FSR is particularly important for avalanche test 
evaluation because false stable results can con-
tribute to fatal decision-making. 

On True Skill Score, where a higher number is 
better, the AK Block rates higher than the 
Rutschblock, marginally lower than the PST; and 
they all score much lower than the ECT.  

On False Stable Rate, where a lower number is 
better, the RB scores the highest, the AK Block is 
a little lower than the PST, and the ECT has a 
much lower score than any of the others.  

7. CONCLUSIONS 

The AK Block would appear to be a good predictor 
for avalanche testing. In this analysis, it outper-
forms the longtime standard Rutschblock, and per-
forms comparably to the PST, but does not equal 
the low False Stable Rate or True Skills Score of 
the ECT.  

The reasons for the AK Block outperforming the 
Rutschblock are not clear. Sizing the block to 
tester weight is a key difference, but our RB 
testers were kept to a narrow weight range. Per-
haps the absence of the back cut reduces the 
edge effects discussed for ECT tests in Bair, E., et 
al., 2013, or perhaps it better simulates actual 
fracture initiation and propagation in the snow-
pack. 

The effectiveness of propagation tests as predic-
tors of avalanche days suggests that it would be 
useful to do the same analysis of propagation val-
ues for AK Blocks. Guidelines for AK Block proce-
dure since 2008 include recording the percentage 
of the block that released, as well as the shear 
quality, and optionally the shear character; but this 
data set predates those improvements that came 
with the development of the propagation tests. !

Test 
Result Observed Slope Conditions

Stable Unstable

Stable
a: correct 
stables

b: misses       
(false stables)

Unstable

c:false alarms 
(false 
unstables)

d: hits        
(correct 
unstables)

Stable 57 12

Unstable 18 34

Stable 38 10

Unstable 16 8

Test Type POD POFD FSR TSS

AK 0.74 0.24 0.26 0.50

RB 0.44 0.30 0.56 0.14

ECT 0.00-0.06 0.91

PST 0.30-0.44 0.56
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8. AK BLOCK SIZING TABLE !
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AK Block Width in meters, same as contact length.                    
Move decimal 2 places right for cm.
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