
S1. Parameters used in ES modeling. 

Table 1: Parameters used in InVEST models for water yield and nutrient retention. Parameters were 
determined with a literature review (references are indicated by numbers in brackets below the values, full 
references are provided after Table 2). LU_code: code of each land use; LU_desc: description of each land 
use; LU_vg: code that determines which evapotranspiration equation InVEST should use regarding 
vegetation presence/absence; root_depth: maximum root depth in mm; Kc: plant evapotranspiration 
coefficient; usle_c: cover-management factor of the Universal Soil Loss Equation; usle_p: support practice 
of the Universal Soil Loss Equation; load_n: nitrogen loading in kg.ha-1.yr -1; load_p: phosphorus loading in 
kg.ha-1.yr -1; eff_n: nitrogen vegetation filtering value per pixel; eff_p: phosphorus vegetation filtering 
value per pixel.  

LU_ 
code 

LU_desc LU_vg root_depth Kc usle_c usle_p load_n  load_p  eff_n eff_p 

1 Old forests 1 4157 
[1–7] 

0.97 
[3,8–10] 

0.003 
[11] 

1 2.89 
[2,4,12–16] 

0.077 
[2,4,13,14,17] 

0.51 
[2–
4,18] 

0.51 
[2–
4,18] 

2 Pastures 1 683 
[6,7,19] 

0.94 
[3,8–10] 

0.017 
[11,20,21] 

1 5.855 
[4,14–16,22] 

0.583 
[4,14,17] 

0.36 
[3,4,18] 

0.36 
[3,4,18] 

3 Young 
forests 

1 2433 
[2–4,6] 

0.78 
[3,9,10] 

0.015 
[11,20] 

1 3.267 
[2–4] 

0.171 
[2–4] 

0.41 
[2–
4,18] 

0.41 
[2–
4,18] 

4 Sugarcane 
plantations 

1 1308 
[5,7,19] 

0.85 
[9,19] 

0.185 
[11,23–
25] 

1 13.361 
[16,26–30] 

4.195 
[16,26,30] 

Same as crops 

5 Coffee 
plantations 

1 1167 
[3,6,31] 

0.85 
[8–10,32] 

0.058 
[11] 

1 3.298 
[12,22,33] 

0.096 
[2,22] 

0.25 
[2] 

0.25 
[2] 

6 Urban areas 0 340 
[2–4,6] 

0.28 
[3,10] 

0.011 
[11] 

1 6.316 
[2,4,13–15] 

1.818 
[2,4,13–15] 

0.03 
[2–
4,18] 

0.03 
[2–
4,18] 

7 Water 
bodies 

0 128 
[3,4,6] 

1.15 
[3,9,10,34
] 

0 
[11,20] 

1 0 
[2–4,35] 

0 
[2–4] 

0.02 
[3,4,18] 

0.02 
[3,4,18] 

8 Crops 1 570 
[6,19] 

0.82 
[3,9,10] 

0.381 
[11] 

1 11.925 
[2,4,13,14,36]  

1.14 
[2,4,13,14,36]  

0.13 
[2–4] 

0.13 
[2–4] 

9 Bare soil 0 53 
[2–4] 

0.25 
[3,9,10] 

0.883 
[11,20,37]  

1 0.035 
[2,4] 

0.001 
[2–4] 

0.05 
[2–4] 

0.05 
[2–4] 

10 Forest 
plantations 

Same as forests 

11 Crops under 
net 

Same as crops 

12 Rural areas 
planned for 
urbanization 

Average of old forests, pastures and forest plantations 

  



Table 2: Parameters used in InVEST models for carbon sequestration and for ad hoc modeling of agricultural 
production. Parameters were determined with a literature review (references are indicated by numbers in 
brackets below the values, full references are provided after Table 2). LU_code: code of each land use; 
LU_desc: description of each land use; LU_vg: code that determine which evapotranspiration equation 
InVEST should use regarding vegetation presence/absence; C_above: amount of carbon stored in 
aboveground biomass in Mg.ha-1; C_below: amount of carbon stored in belowground biomass in Mg.ha-1; 
C_soil: amount of carbon stored in soil in Mg.ha-1; C_dead: amount of carbon stored in dead organic matter 
in Mg.ha-1; Agri_prod: Total added value (in Costa Rican colon) of goods produced on agricultural lands in 
CRC.ha-1. 

LU_code LU_desc LU_vg C_above C_below C_soil C_dead Agri_prod 

1 Old forests 1 73 
[38] 

18 
[38] 

209 
[38] 

9 
[38] 

0 

2 Pastures 1 2 
[39–44] 

2 
[41,42,44] 

127 
[39,41–44] 

0 396668 
[45,46] 

3 Young forests 1 20 
[38] 

5 
[38] 

208 
[38] 

4 
[38] 

0 

4 Sugarcane 
plantations 

1 12 
[47,48]  

2 
[47,48] 

134 
[49] 

3 
[47] 

758430 
[50,51] 

5 Coffee 
plantations 

1 14 
[40,52] 

4 
[52] 

124 
[40,52] 

2 
[52] 

297663 
[50,51] 

6 Urban areas 0 0 
[3] 

0 
[3] 

0 
[3] 

0 
[3] 

0 

7 Water bodies 0 0 
[3] 

0 
[3] 

0 
[3] 

0 
[3] 

0 

8 Crops 1 0 
[53] 

0 
[53] 

60 
[53] 

0 
[53] 

7882732 
[46,50,51] 

9 Bare soil 0 0 
[3] 

0 
[3] 

60 
[53] 

0 
[3] 

0 

10 Forest 
plantations 

1 62 
[54,55] 

14 
[54,55] 

114 
[54,55] 

5 
[54,55] 

0 

11 Crops under 
net 

Same as crops 

12 Rural areas 
planned for 
urbanization 

Average of old forests, pastures and forest plantations 
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