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Why this is worth your time

● You're going to encounter this, and it's worth 
considering risk and reward of approaches.

● How we transition from research to application 
of remotely sensed data is important because 
we have a responsibility to protect the 
innocent.

  



Because these are real problems

●rising costs, 
●landowner changes, 
●increased competition, 
●environmental awareness and un-

awareness, 
●market shifts in forest-derived 

products



This wasn’t the plan.

I got into this by trying to solve my own 
problem(s).

And ended up focusing on building the 
things I wished existed.



























This “technology”,does it work?



Real cost

● what do you pay? 
● what skills do you have to learn?
● what frustrations do you have to endure?
● vs. your next best alternative
● avoiding thinking about sunk costs..



A tale of two technologies



but given a bit of time...



The real trends

measurements cost less
computation is cheaper and better
communication is getting … better?



The real trends

measurements cost less
computation is cheaper and better
communication is getting … better?

No picture necessary



The real trends

measurements cost less
computation is cheaper and better
communication is getting … better?

because having data and making insights from data 
are different things.



  



  



  

● 34 stands
● 1775 acres
● Age 26 to 84 (mean 

of 53)



  

Stand Level: 

BA
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Total Volume

QMD

Total Height
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LiDAR

Past 
Inventory



  

PBTF DNR QS SilviaTerra

874 70 53 211



  

The processes used

● Impute TL from plots 
to pixels

● Model / Predict 
aggregate statistics 

● Model multiple 
parameters combine 
and predict all, 
resolve to TL.



  

A few expectations going in

● LiDAR (light) v. Radar 
(radio)

● This was set up as a 
Design Based 
approach and that 
has some baggage.

● All were area based 
predictions (no ITC)



  

Forest Level Comparison

Best Middle Lowest

Volume DNR (97%) QS (88%) ST(85%)

Ht to Crown QS (99%) ST (90%)          -

Total Height ST (97%) QS (88%) DNR (117%)

Quadratic Diameter QS (92%) DNR (91%)* ST (85%)

Basal Area ST (98%) DNR (93%) QS (92%)

Trees / Acre QS (102%) DNR (104%) ST (128%)

“In my opinion, the underlined items are perhaps the most critical. In these, ST would 
have been the best in each of the 3 categories (as a forest average) if their tree form 
factor had been correct. I have made no comparisons by species.

The weakness in the Silvia Terra results is estimating the individual stand values, over 
which these overall values might be dispersed with some uses of the method.

The QS and DNR methods were similar, and generally better at discriminating 
individual stands.”



  

Stand Level Total Volume

● QS: (88%) de-
emphasizes errors in 
small stands 

● ST: (85%) Variability is 
greater in most stand 
sizes

● DNR: (97%) and a 
good fit to the relative 
stand total volumes



  

Stand Level Ht. to Live Crown

● QS: (99% correct 
overall) Height to 
Crown Base for 
stands

● ST: (90%) too “flat” a  
fit to the actual data.

● DNR: (*) not available 
in original submisison.

* from corrected numbers – I suspect a 
problem in the hand off.  



  

Stand Level Total Height

● QS: (88%) The heights were low, 
and slightly “flatter” than the 
comparison data.

● ST: (97%) is right on for average 
height, but does not distinguish 
as well between stands. With a 
better overall fit , it might 
estimate well, and is the most 
accurate overall average without 
any correction to the process.

● DNR: (117%) heights were too 
high, and fairly variable even if 
corrected.**

** corrections provided by DNR 



  

Stand Level QMD

● QS (92%) a bit low, but has 
pretty good relative 
discrimination around any 
fitted line.

● ST (85%) is pretty variable in 
this case, and low as well

● DNR(91%*) estimates are a 
bit too “flat” compared to 
others, and clearly low. Even 
an overall upward correction 
will not solve the problem. 



  

Stand Level TPA

● QS: (102%) Not a 
particularly good fit for 
individual stands

● ST: (128%) High overall, 
and with a curved fit to 
the actutal PB data.

● DNR: (104%) the fit is 
too “flat”, essentially 
calling all stands much 
the same value.



  

Stand Level Basal Area

● QS: (92%) a bit low, on 
average, and “too flat”, but 
a pretty good job by stand.

● ST: (98%) A good overall 
average but scattered and 
not good for individual 
stands.

● DNR (93%) Not bad as a 
total, and a pretty good job 
by stand.



  

So, was this case “good”?

● Is it credible?
– Radar and LiDAR are credible predictors 
– Not in this state. Neither the LiDAR nor Radar methods 

produced confidence inspiring predictions. 
● Is it complete?

– Does not address grade / defect / product.
● Is it more efficient and / or provide more nuanced 

information?
– $?



  

Getting to Credible and Complete

Using model assisted estimators
● Avoids dependence on a blackbox
● Bias correction term
● Deals with grade / defect / product 
● Has a safety net.
● Transition to design based as ready made 

test cases indicate is useful. 



  

In practice

GPS your plots well

Be judicious when selecting auxiliary information

(re-) Consider VRP



  



  

Optimism and Pragmatism

No panacea, but there are options that 
are ready for application.
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