Lab Assignment #1 – Stand Dynamics

(Due: Mo 15 May 2017)

As part of a large, regional silviculture experiment administered by the Stand Management Cooperative (http://www.sefs.washington.edu/research.smc/), six stands in the “King Creek” area were planted with 2-0 seedling stock in March 1987 (prior to start of the growing season) to target densities of 300, 440, 680, and three (3) at 1200 trees per acre.  At the end of the 2000 growing season (at total age 16 yr), the stands were inventoried. (Further information in the Appendix.)  Note that the target planting densities were achieved with varying success: after initial mortality, the KC_300 stand contained 280 well-established trees per acre (TPA), while KC_680 had 550 well-established TPA.  

Your task: quantify expected stand dynamics outcomes by evaluating the projected (forecasted) growth & yield under three treatment scenarios: 1: plant 300 TPA (using age 16 data from stand KC_300), 2: plant 680 TPA (using KC_680 data), and 3: plant 680 TPA with juvenile spacing at 16-yr., using KC_680 stand data again as starting point.    
Procedure:

1)
Simulate the growth in stands KC_300 and KC_680, using SMC-Organon (variant of the ORGANON growth simulation model calibrated to SMC sites) as implemented under the Landscape Management System (LMS v2.1) for a period of 50 years (to total age 66).  Next, simulate a thinning from below in the KC_680 stand (in year 2000) down to 300 TPA, then “grow” the thinned stand to age 66 yr.  
2) 
Graph the yields for three stand attributes: trees (no./ac), volume (cu.ft/acre), and quadratic mean diameter (in.) over time and report the yield values at ages 21, 41, and 61 years for the three stands.  For ease of comparison, each graph should show development for each of the three (3) treatment scenarios, i.e., three lines per graph, so only three graphs are required here.  Describe what you see and interpret.  
3)
Calculate Mean Annual Increment (MAI) in volume (cu.ft/ac/yr) and Periodic Annual Increment (PAI) in volume (cu.ft/ac/yr) over time for the three stands.  Plot these two data streams on a single graph (w/ labels).  Describe what you see and interpret. Be sure to discuss what you observe in terms of any differences in PAI / MAI trends in the dense stand with and without thinning.   
4)
Examine the DBH distributions (stand tables) at 41 years for the thinned and unthinned KC_680 simulations.  Explain similarities and differences observed.  
Write a brief report interpreting and explaining what you discovered from your quantitative evaluation of stand dynamics (a.k.a. growth and yield analysis), describing what is happening in terms of stand attribute changes, touching on all relevant points discussed in class or appearing in the textbook.  Silviculturists / Forest & Environmental Scientists need to be succinct, yet thorough and complete without adding superfluous information.  Include a brief introduction in your report, stating the problem or challenge, methods used, and a ‘results with discussion’ section that ends with your conclusions regarding the outcomes.  Include figures, tables, diagrams, and / or graphs from ORGANON or SVS output as appropriate.  If figures are provided, be sure to refer to them by number in your report. 
APPENDIX. 

King Creek Study Site

Soil Type
: Indiannola

Elevation
: 500 ft AMS

Slope

: ~ 0%

Site Index 
: 125 ft. at 50 yr b.h.a. (according to King)

Stock Type
: Douglas-fir 2-0; Seed source 421

Two of the densest stands are to receive thinning treatments, one Early and Lightly (stand KC_1200_EL); the other Later and more Heavily (stand KC_1200_LH), though not yet implemented at the time these data were gathered.   
Practical Silviculture (ESRM 323)
Quantitative Stand Dynamics


