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* bold text refers to estimation points affected by the feedback of the model 
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1. Base temperature[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 

'i32') 

2. bface = 0.001165 

3. bsted = 0.000138 

4. building repairs[Fields] = GET XLS CONSTANTS('data.xlsm', 'economics', 

'c12') 

5. Canopy expansion lower depletion threshold[Fields] = GET XLS 

CONSTANTS('data.xlsm', 'cropdata', 'i73') 

6. canopy expansion shape factor[Fields] = GET XLS CONSTANTS('data.xlsm', 

'cropdata', 'i74') 

7. Canopy expansion upper depletion threshold[Fields] = GET XLS 

CONSTANTS('data.xlsm', 'cropdata', 'i72') 

8. canopy senescence stress shape factor[Fields] = GET XLS 

CONSTANTS('data.xlsm', 'cropdata', 'i80') 

9. Canopy senescence upper threshold depletion[Fields] = GET XLS 

CONSTANTS('data.xlsm', 'cropdata', 'i78') 

10. Canopy threshold lower threshold depletion[Fields] = GET XLS 

CONSTANTS('data.xlsm', 'cropdata', 'i79') 

11. CCx[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 'i40') 

12. CDC[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 'i41') 

13. CGC[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 'i39') 

14. chemicals[Fields] = GET XLS CONSTANTS('data.xlsm', 'economics', 'c7') 

15. coeff a[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 'i94') 

16. coeff b[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 'i95') 

17. coeff c[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 'i96') 

18. construction lag in years = 5 

19. conveyance infrastructure length capacity = 7593 



20. Conveyance system method efficiency[Conveyance] = GET XLS 

CONSTANTS('data.xlsm', 'constants', 'I4*') 

21. conveyance target year = GET XLS CONSTANTS('scenarios.xlsx', 'scenarios', 

'E31') 

22. Correction factor = 1 

23. crop insurance[Fields] = GET XLS CONSTANTS('data.xlsm', 'economics', 

'c8') 

24. crop mix change rate[Fields] = GET XLS CONSTANTS('scenarios.xlsx', 

'scenarios', 'I10*') 

25. crop type[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 'i21') 

26. cubic meter per ha to mm = 0.1 

27. Curve Number CN[Fields] = 61 

28. custom works and spec labor = GET XLS CONSTANTS('data.xlsm', 'economics', 

'c13') 

29. days to week = 7 

30. decline factor fk = 1 

31. deficit irrigation application = 1 

32. degreeC to degree day = 1 

33. district adjuster = 0 

34. electricity percentage = 0.7 

35. electricity rate = 0.04 

36. Emergence or Recovery GDD[Fields] = GET XLS CONSTANTS('data.xlsm', 

'cropdata', 'i12') 

37. Equation selector = 4 

38. ERD shape factor[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 

'i49') 

39. expansion rate = GET XLS CONSTANTS('scenarios.xlsx', 'scenarios', 'E4') 

40. expontent coefficient a[Fields] = 1 

41. factor = 8 

42. fage[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 'i55') 

43. fertilizers[Fields] = GET XLS CONSTANTS('data.xlsm', 'economics', 'c6') 

44. field capacity water content ratio[soil layers,Fields] = GET XLS 

CONSTANTS('data.xlsm', 'soildata', 'aa52') 

45. FINAL TIME = 2505 

46. Flag for irrigated and dry lands[Fields] = 1, 1, 1, 1, 1, 1, 0, 0, 0, 0, 

0, 0 

47. fsink = 0.4 



48. fuel oil and lube[Fields] = GET XLS CONSTANTS('data.xlsm', 'economics', 

'c10') 

49. gm per sqm to t per ha = 100 

50. HI Factor[Fields] = 0.25 

51. HIGC[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 'i63') 

52. HIini[Fields] = 0.01 

53. HIo[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 'i61') 

54. Increase in harvest index per decade[Fields] = 0.015 

55. infrastructure rate before target year[Conveyance] = GET XLS 

CONSTANTS('scenarios.xlsx', 'Scenarios', 'E32*') 

56. Initial live water storage constant = GET XLS CONSTANTS('data.xlsm', 

'constants', 'E4') 

57. Initial plant coverage[Fields] = GET XLS CONSTANTS('data.xlsm', 

'cropdata', 'i37') 

58. initial productivity ratio = 2 

59. initial storage adjuster = 1 

60. INITIAL TIME = 680 

61. Instream flow needs IFN = 0.1 

62. Irrigate switch = 1 

63. Irrigation application method efficiency[Irrigation Method] = GET XLS 

CONSTANTS('data.xlsm', 'constants', 'L4*') 

64. irrigation area year limit = GET XLS CONSTANTS('scenarios.xlsx', 

'scenarios', 'E5') 

65. irrigation depletion recharge switch = 0 

66. irrigation depletion to optimum = GET XLS CONSTANTS('scenarios.xlsx', 

'scenarios', 'E52') 

67. irrigation districts owned storage = GET XLS CONSTANTS('data.xlsm', 

'constants', 'd4') 

68. irrigation technology target year = GET XLS CONSTANTS('scenarios.xlsx', 

'scenarios', 'E20') 

69. Irrigation threshold[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 

'i20') 

70. Kex = 1.1 

71. Ksat[soil layers,Fields] = GET XLS CONSTANTS('data.xlsm', 'soildata', 

'ay52') 

72. labor[Fields] = GET XLS CONSTANTS('data.xlsm', 'economics', 'c14') 

73. lag of improved irrigation scheduling = 0 



74. length building up harvest index[Fields] = GET XLS CONSTANTS('data.xlsm', 

'cropdata', 'i18') 

75. Linear of convex for canopy development = 1 

76. Linear or convex for stomatal closure = 1 

77. machinary repairs[Fields] = GET XLS CONSTANTS('data.xlsm', 'economics', 

'c11') 

78. Maturity GDD end of yield[Fields] = GET XLS CONSTANTS('data.xlsm', 

'cropdata', 'i15') 

79. Maximum canopy GDD[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 

'i13') 

80. Maximum crop transpiration coefficient Kctrx[Fields] = GET XLS 

CONSTANTS('data.xlsm', 'cropdata', 'i54') 

81. Maximum effective rooting depth Zx[Fields] = GET XLS 

CONSTANTS('data.xlsm', 'cropdata', 'i47') 

82. Maximum nitrogen[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 

'i93') 

83. Maximum root depth GDD[Fields] = GET XLS CONSTANTS('data.xlsm', 

'cropdata', 'i22') 

84. Minimum effective rooting depth Zn[Fields] = GET XLS 

CONSTANTS('data.xlsm', 'cropdata', 'i46') 

85. Minimum GDD upper threshold[Fields] = GET XLS CONSTANTS('data.xlsm', 

'cropdata', 'i68') 

86. Minimum growing degrees for full biomass production = GET XLS 

CONSTANTS('data.xlsm', 'cropdata', 'i61') 

87. mm to cubic meter per hectare = 10 

88. mm to m = 1000 

89. modifier for initial conditions = 1 

90. moisture ratio for crops[Fields] = 1, 0.2, 1, 1, 0.25, 1, 1, 0.2, 1, 1, 

0.25, 1 

91. motor efficiency = 0.92 

92. natural gas percentage = 0.3 

93. natural gas rate = 2 

94. Nitrogen applied[Fields] = 224.2 

95. Number of plants per hectare[Fields] = GET XLS CONSTANTS('data.xlsm', 

'cropdata', 'i38') 

96. one week = 1 

97. operating interest = GET XLS CONSTANTS('data.xlsm', 'economics', 'c16') 



98. per acre to per hectare = 2.47105 

99. percentage increase in storage = GET XLS CONSTANTS('scenarios.xlsx', 

'scenarios', 'E48') 

100. permenant wilting point water content ratio[soil layers,Fields] = GET XLS 

CONSTANTS('data.xlsm', 'soildata', 'am52') 

101. pivot size = 130 

102. priority[Fields] = GET XLS CONSTANTS('data.xlsm', 'Control Sheet', 

'k17*') 

103. priority width = 2 

104. provincial adjuster = 1 

105. provincially owned storage = GET XLS CONSTANTS('data.xlsm', 'constants', 

'c4') 

106. pump efficiency = 0.8 

107. pump operating pressure[LP pivot] = 30 

108. pump operating pressure[HP pivot] = 60 

109. pump operating pressure[wheelmove] = 50 

110. pump operating pressure[gravity] = 0 

111. pump operating pressure[Other] = 0 

112. pump operating pressure[New Technology] = 20 

113. Redistribution rate[l1,Fields] = 0 

114. Redistribution rate[l2,Fields] = Drainage rate[l1,Fields]  

115. Redistribution rate[l3,Fields] = Drainage rate[l2,Fields]  

116. Redistribution rate[l4,Fields] = Drainage rate[l3,Fields]  

117. Redistribution rate[l5,Fields] = Drainage rate[l4,Fields]  

118. Redistribution rate[l6,Fields] = Drainage rate[l5,Fields]  

119. Redistribution rate[l7,Fields] = Drainage rate[l6,Fields]  

120. Redistribution rate[l8,Fields] = Drainage rate[l7,Fields]  

121. Redistribution rate[l9,Fields] = Drainage rate[l8,Fields]  

122. Redistribution rate[l10,Fields] = Drainage rate[l9,Fields]  

123. Redistribution rate[l11,Fields] = Drainage rate[l10,Fields]  

124. Redistribution rate[l12,Fields] = Drainage rate[l11,Fields]  

125. Redistribution rate[l13,Fields] = Drainage rate[l12,Fields]  

126. Redistribution rate[l14,Fields] = Drainage rate[l13,Fields]  

127. Redistribution rate[l15,Fields] = Drainage rate[l14,Fields]  

128. Reference CO2 = GET XLS CONSTANTS('data.xlsm', 'cropdata', 'i102') 

129. reference demand value = 1.11771e+009 



130. relative access to incentives factor = GET XLS 

CONSTANTS('scenarios.xlsx', 'scenarios', 'E60') 

131. relative number of extension visits = GET XLS CONSTANTS('scenarios.xlsx', 

'scenarios', 'E56') 

132. Root zone layers activation flag[Fields,soil layers] = GET XLS 

CONSTANTS('data.xlsm', 'cropdata', 'i107*') 

133. saturation water content[soil layers,Fields] = GET XLS 

CONSTANTS('data.xlsm', 'soildata', 'o52') 

134. SAVEPER = 0.125 

135. scenescence trigger multiplier = 0.5 

136. seed[Fields] = GET XLS CONSTANTS('data.xlsm', 'economics', 'c5') 

137. Senescence GDD[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 

'i14') 

138. simulation start year = 2017 

139. Sowing depth Zini[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 

'i48') 

140. Start of yield and building up HI GDD[Fields] = GET XLS 

CONSTANTS('data.xlsm', 'cropdata', 'i16') 

141. start year of construction = GET XLS CONSTANTS('scenarios.xlsx', 

'scenarios', 'E47') 

142. Stomatal closure lower threshold depletion[Fields] = GET XLS 

CONSTANTS('data.xlsm', 'cropdata', 'i76') 

143. Stomatal closure upper threshold depletion[Fields] = GET XLS 

CONSTANTS('data.xlsm', 'cropdata', 'i75') 

144. stomatal control shape factor[Fields] = GET XLS CONSTANTS('data.xlsm', 

'cropdata', 'i77') 

145. storage[Fields] = GET XLS CONSTANTS('data.xlsm', 'economics', 'c17') 

146. system capacity flow rate = 7.6 

147. Target efficiency by target year = GET XLS CONSTANTS('scenarios.xlsx', 

'scenarios', 'F28') 

148. technology rate after target year[Irrigation Method] = GET XLS 

CONSTANTS('scenarios.xlsx', 'scenarios', 'F21*') 

149. technology rate before target year[Irrigation Method] = GET XLS 

CONSTANTS('scenarios.xlsx', 'scenarios', 'E21*') 

150. Temperature adjustment lever = 0 

151. Temperature stress effect on biomass switch = 0 

152. thickness of soil layers[Fields,soil layers] = 100 



153. TIME STEP = 0.125 

154. ton to kg = 1000 

155. trucking and marketing[Fields] = GET XLS CONSTANTS('data.xlsm', 

'economics', 'c9') 

156. unit mm km to cubic meter = 1000 

157. Upper temperature[Fields] = GET XLS CONSTANTS('data.xlsm', 'cropdata', 

'i33') 

158. utilities[Fields] = GET XLS CONSTANTS('data.xlsm', 'economics', 'c15') 

159. Water Conservation Objectives = 0.6 

160. Water licence allocation = 3.45135e+009 

161. Water Productivity WP[Fields] = GET XLS CONSTANTS('data.xlsm', 

'cropdata', 'i60') 

162. Water supply major feedback ON OFF = 1 

163. weight of access to incentives = 0.25 

164. weight of aridity index = 0.25 

165. weight of extension services = 0.25 

166. weight of relative productivity = 0.25 

167. weight of water demand risk = 0.25 

168. Zsurf[Fields] = 40 

169. access to incentive and subsidies LOOKUP ( GET XLS LOOKUPS('data.xlsm', 

'IrrigTechFn', 'R', 'S4') ) 

170. aridity index LOOKUP ( GET XLS LOOKUPS('data.xlsm', 'IrrigTechFn', 'Ae', 

'Ag4')) 

171. CO2 lookup ( GET XLS LOOKUPS('scenarios.xlsx', 'Scenarios', 'D', 'E39')) 

172. Crop price LOOKUP[Fields] ( GET XLS LOOKUPS('data.xlsm', 'cropprice', 

'A', 'B2') ) 

173. ET04 lookup ( GET XLS LOOKUPS('climate.xlsx', 'climate', 'e', 'k13') ) 

174. extension service LOOKUP ( GET XLS LOOKUPS('data.xlsm', 'IrrigTechFn', 

'N', 'o4') ) 

175. historic conveyance LOOKUP[Conveyance] ( GET XLS 

LOOKUPS('scenarios.xlsx', 'historic', 'Z', 'AA4') ) 

176. historic crop mix LOOKUP[Fields] ( GET XLS LOOKUPS('scenarios.xlsx', 

'Historic', 'L', 'M4') ) 



177. historic irrigation area LOOKUP ( GET XLS LOOKUPS('scenarios.xlsx', 

'Historic', 'A', 'B4') ) 

178. historic irrigation technology LOOKUP[Irrigation Method] ( GET XLS 

LOOKUPS('scenarios.xlsx', 'historic', 'D', 'E4') ) 

179. productivity LOOKUP ( GET XLS LOOKUPS('data.xlsm', 'IrrigTechFn', 'aa', 

'ab4')) 

180. simulation year LOOKUP ( GET XLS LOOKUPS('data.xlsm', 'Timer', 'L', 

'M14')) 

181. start season flag LOOKUP ( GET XLS LOOKUPS('data.xlsm', 'Timer', 'T', 

'U14')) 

182. stock drain LOOKUP ( GET XLS LOOKUPS('data.xlsm', 'timer', 'p', 'q14')) 

183. storage flag LOOKUP ( GET XLS LOOKUPS('data.xlsm', 'Timer', 'W', 'X14')) 

184. streamflow LOOKUP ( GET XLS LOOKUPS('streamflow.xlsx', 'Streamflow', 'A', 

'B2') ) 

185. Tmax lookup ( GET XLS LOOKUPS('climate.xlsx', 'climate', 'e', 'g13') ) 

186. Tmin lookup ( GET XLS LOOKUPS('climate.xlsx', 'climate', 'e', 'h13') ) 

187. water supply reliability LOOKUP ( GET XLS LOOKUPS('data.xlsm', 

'IrrigTechFn', 'v', 'x4') ) 

188. Weekly Rainfall LOOKUP ( GET XLS LOOKUPS('climate.xlsx', 'climate', 'e', 

'f13') ) 

189. Conveyance : Pipelines,Lined canals,Earth Canals 

190. Fields : GET XLS SUBSCRIPT ,'', 't9', 'i9', 'cropdata', 'data.xlsm', 

'data.xlsm', 'cropdata', 'i9', 't9', '' 

191. Irrigation Method : LP pivot,HP pivot,wheelmove,gravity,Other,New 

Technology 

192. soil layers : l1,l2,l3,l4,l5,l6,l7,l8,l9,l10,l11,l12,l13,l14,l15 

193. Aboveground Biomass[Fields] = INTEG( Biomass accumulation rate[Fields] - 

Drain Biomass Stock[Fields] , 0)  

194. Canopy Cover Stock[Fields] = SINTEG( Canopy in exp growth rate[Fields] + 

Canopy in exp decay rate[Fields] - Canopy level[Fields] - 0 * Canopy 



decay rate[Fields] - canopy out adjusted[Fields] - drain canopy 

stock[Fields] , 0, 0, 1, :NA:, :NA:, :NA:)  

195. CGDD from emergence or recovering[Fields] = INTEG( GDD Rate from 

emergence[Fields] - Drain stock 1[Fields] , 0)  

196. CGDD from flowering[Fields] = INTEG( GDD Rate from flowering[Fields] - 

Drain stock 3[Fields] , 0)  

197. CGDD from senescence[Fields] = INTEG( GDD Rate from Senescence[Fields] - 

Drain stock 2[Fields] , 0)  

198. CGDD from sowing or transplanting[Fields] = INTEG( GDD Rate from 

planting[Fields] - Drain stock 5[Fields] , 0)  

199. Conveyance infrastructure length[Conveyance] = SINTEG( Infrastructure 

expansion[Conveyance] - Infrastructure retirement[Conveyance] , historic 

conveyance[Conveyance] , 0, 7593, :NA:, :NA:, :NA:)  

200. Crop mix[Fields] = INTEG( Crops adding rate[Fields] - Crops retiring 

rate[Fields] , historic crop mix[Fields] )  

201. Crop residue in soil[Fields] = INTEG( Residue accumulation[Fields] - 

clear residue[Fields] , 0)  

202. Cumulative Actual Evaporation[Fields] = INTEG( actual evaporation 

rate[Fields] - drain actual evaporation[Fields] , 0)  

203. Cumulative Actual Evapotranspiration[Fields] = INTEG( actual 

evapotranpiration rate[Fields] , 0)  

204. Cumulative Actual Transpiration[Fields] = INTEG( actual transpiration 

rate[Fields] , 0)  

205. Cumulative growing degree days[Fields] = INTEG( GDD Inflow[Fields] - 

Drain CGDD stock 2[Fields] , 0)  

206. Cumulative Potential Evaporation[Fields] = INTEG( potential evaporation 

rate[Fields] - drain cpe[Fields] , 0)  

207. Cumulative precipitation = INTEG( weekly rain - drain rain , 0)  

208. Cumulative Ref ET = INTEG( ref et in - ref et out , 0)  

209. Cumulative Reference Evapotranspiration = INTEG( Weekly 

evapotranspiration rate , 0)  

210. Deep percolated precipitation[Fields] = INTEG( deep percolation 

rate[Fields] - drain deep percolated precipitation stock[Fields] , 0)  

211. Deep percolation[Fields] = INTEG( Drainage rate[l15,Fields] , 0)  

212. Deficit counter = INTEG( deficit counter rate - deficit drain , 0)  

213. delay fixed canopy decay max[Fields] = DELAY FIXED ( canopy decay 

max[Fields] ,TIME STEP , 0)  



214. delayed CGDD[Fields] = DELAY FIXED ( Cumulative growing degree 

days[Fields] ,TIME STEP , 0)  

215. delayed conveyance[Conveyance] = DELAY FIXED ( historic 

conveyance[Conveyance] ,1, historic conveyance[Conveyance] )  

216. delayed historic crop mix[Fields] = DELAY FIXED ( historic crop 

mix[Fields] ,1, historic crop mix[Fields] )  

217. delayed historic irrigation area = DELAY FIXED ( Historic irrigation Area 

,1, Historic irrigation Area )  

218. delayed irrigation flag[Fields] = DELAY FIXED ( Irrigation flag[Fields] 

,0, 0)  

219. delayed net irrigation requirements[Fields] = DELAY FIXED ( Net 

Irrigation Requirement[Fields] ,TIME STEP , 0)  

220. delayed technology[Irrigation Method] = DELAY FIXED ( historic irrigation 

technology[Irrigation Method] ,1, historic irrigation 

technology[Irrigation Method] )  

221. Effective Rooting Depth[Fields] = INTEG( Root growth[Fields] - drain ERD 

stock[Fields] , Minimum effective rooting depth Zn[Fields] )  

222. Harvest Index stock[Fields] = INTEG( Harvest Index Rate[Fields] - drain 

HI stock[Fields] - Harvest index out[Fields] , HIini[Fields] )  

223. Irrigation application technology[Irrigation Method] = SINTEG( Irrigation 

technology adoption rate[Irrigation Method] - Irrigation technology 

retirement rate[Irrigation Method] , historic irrigation 

technology[Irrigation Method] , 0, 1, :NA:, :NA:, :NA:)  

224. Irrigation Area = INTEG( Area Expansion , Historic irrigation Area )  

225. irrigation water available[Fields] = INTEG( rate 1[Fields] - rate 1 

drain[Fields] , 0)  

226. irrigation water required[Fields] = INTEG( rate 2[Fields] - rate 2 

drain[Fields] , 0)  

227. Irrigation water to be applied[Fields] = DELAY FIXED ( Water available to 

apply per irrigation event[Fields] * percentage applied of required / 

100,delay for irrigation , Water available to apply per irrigation 

event[Fields] )  

228. Live Water Storage = INTEG( Diversion to Storage + Precipitation - Demand 

Withdrawal - Evaporation - Spill off , initial live storage input 

parameter )  

229. Net Irrigation Water Applied[Fields] = INTEG( Irrigation rate[Fields] - 

drain net irrigation water applied stock[Fields] , 0)  



230. Net Irrigation Water Demand[Fields] = INTEG( Net irrigation demand 

inflow[Fields] - drain net irrigation water demand stock[Fields] , 0)  

231. Precipitation used by fields[Fields] = INTEG( effective precipitation 

rate[Fields] - drain precipitation stoc[Fields] , 0)  

232. senescence trigger accumulator[Fields] = INTEG( rate of 

accumulation[Fields] - Drain stock[Fields] , 0)  

233. soil layers water content[soil layers,Fields] = SINTEG( Irrigation per 

soil layer[soil layers,Fields] + Precipitation rate[Fields,soil layers] + 

Redistribution rate[soil layers,Fields] - Drainage rate[soil 

layers,Fields] - Evaporation rate from top layer[soil layers,Fields] - 

Transpiration rate[soil layers,Fields] + Re initialization[soil 

layers,Fields] , Initial soil water content[soil layers,Fields] , 0, 

:NA:, :NA:, :NA:, :NA:)  

234. Spill off water = INTEG( Spill off , 0)  

235. start of season stock[Fields] = INTEG( season in[Fields] - season 

out[Fields] , 0)  

236. Time Stock for aging and senescence[Fields] = INTEG( Time rate 2[Fields] 

- Drain time stock 2[Fields] , 0)  

237. Total Water Streamflow = INTEG( Streamflow rate - drain streamflow supply 

stock , 0)  

238. Total Water Supply = INTEG( total water supply rate - drain water supply 

stock , 0)  

239. Total Water Withdrawal = INTEG( Demand Withdrawal - drain total demand 

stock , 0)  

240. access to incentives score = access to incentive and subsidies LOOKUP ( 

relative access to incentives factor )  

241. Actual CO2 = CO2 lookup ( simulation year )  

242. Actual evaporation[Fields] = SUM ( Evaporation rate from top layer[soil 

layers!,Fields] )  

243. actual evaporation rate[Fields] = Actual evaporation[Fields]  

244. actual evapotranpiration rate[Fields] = Actual transpiration[Fields] + 

Actual evaporation[Fields]  

245. Actual transpiration[Fields] = SUM ( Transpiration rate[soil 

layers!,Fields] )  



246. actual transpiration rate[Fields] = Actual transpiration[Fields]  

247. Adjusted Canopy Cover[Fields] = Canopy cover flag[Fields] * ( 1.72 * 

Canopy Cover[Fields] - Canopy Cover[Fields] ^ 2 + 0.3 * Canopy 

Cover[Fields] ^ 3)  

248. Adjusted CDC[Fields] = IF THEN ELSE ( Canopy senescence water stress 

coefficient Kssen[Fields] >= 0.99, CDC[Fields] , ( 1 - Canopy senescence 

water stress coefficient Kssen[Fields] ^ ( factor ) ) * CDC[Fields] ) * 0 

+ CDC[Fields]  

249. Adjusted CGC[Fields] = CGC[Fields] * Canopy development water stress 

coefficient Ksexp[Fields]  

250. Adjusted depletion for canopy expansion[Fields] = IF THEN ELSE ( Root 

zone depletion[Fields] < Canopy expansion upper depletion 

threshold[Fields] * Root zone TAW[Fields] , 0, IF THEN ELSE ( Root zone 

depletion[Fields] > Canopy expansion lower depletion threshold[Fields] * 

Root zone TAW[Fields] , 1, Root zone depletion[Fields] - Canopy expansion 

upper depletion threshold[Fields] * Root zone TAW[Fields] ) )  

251. Adjusted depletion for canopy senescence[Fields] = IF THEN ELSE ( Root 

zone depletion[Fields] <= Canopy senescence upper threshold 

depletion[Fields] * Root zone TAW[Fields] , 0, IF THEN ELSE ( Root zone 

depletion[Fields] > Canopy threshold lower threshold depletion[Fields] * 

Root zone TAW[Fields] , 1, Root zone depletion[Fields] - Canopy 

senescence upper threshold depletion[Fields] * Root zone TAW[Fields]))  

252. Adjusted depletion for stomatal closure[Fields] = IF THEN ELSE ( Root 

zone depletion[Fields] <= Stomatal closure upper threshold 

depletion[Fields] * Root zone TAW[Fields] , 0, IF THEN ELSE ( Root zone 

depletion[Fields] > Stomatal closure lower threshold depletion[Fields] * 

Root zone TAW[Fields] , 1, Root zone depletion[Fields] - Stomatal closure 

upper threshold depletion[Fields] * Root zone TAW[Fields] ) )  

253. Adjusted Kctrx[Fields] = MAX ( 0, ( Maximum crop transpiration 

coefficient Kctrx[Fields] - fage[Fields] / 100 * CCx[Fields] * Time Stock 

for aging and senescence[Fields] ) * fsen[Fields] )  

254. Air dry soil water content ratio[soil layers,Fields] = 1 / 2 * permenant 

wilting point water content ratio[soil layers,Fields]  

255. annual deficit flag = IF THEN ELSE ( deficit delayed > 0, 1, 0) * Water 

supply major feedback ON OFF  

256. Area Expansion = IF THEN ELSE ( simulation year < simulation start year , 

historic area rate , IF THEN ELSE ( simulation year <= irrigation area 



year limit + 1, expansion rate * per year to per week * Decision score to 

expand irrigation area , 0) ) * IF THEN ELSE ( annual deficit flag = 0, 

1, 0)  

257. Area of resevoirs = 79.34 * 10 

258. Aridity Index = SAMPLE IF TRUE( drain , ZIDZ ( Cumulative precipitation , 

Cumulative Ref ET ) , 0.3)  

259. aridity index score = aridity index LOOKUP ( Aridity Index )  

260. Average pumping KWh[Fields] = SUM ( water horsepower required[Irrigation 

Method!] ) * pumping hours required per pivot[Fields] / motor efficiency  

261. Average temperature[Fields] = ( Tmax adjusted[Fields] + Tmin 

adjusted[Fields] ) / 2 

262. Biomass accumulation rate[Fields] = one week * Water Productivity 

Adjusted[Fields] * ZIDZ ( Actual transpiration[Fields] , Weekly Reference 

Evapotranspiration ) * 7 * Biomass formation flag[Fields] * Temperature 

biomass stress Ks[Fields]  

263. Biomass formation flag[Fields] = IF THEN ELSE ( CGDD from sowing or 

transplanting[Fields] >= Emergence or Recovery GDD[Fields] , 1, 0)  

264. BM[Fields] = SAMPLE IF TRUE( drain , Aboveground Biomass[Fields] , 0)  

265. Canopy Cover[Fields] = IF THEN ELSE ( Canopy cover flag[Fields] , MIN ( 

MAX ( 0, Canopy Cover Stock[Fields] + CC0[Fields] ) , 0.98 * CCx[Fields] 

) , 0)  

266. Canopy cover flag[Fields] = CGDD flag[Fields]  

267. canopy decay max[Fields] = IF THEN ELSE ( Canopy decay rate[Fields] :AND: 

Canopy decay rate[Fields] > delay fixed canopy decay max[Fields] , Canopy 

decay rate[Fields] , 0)  

268. Canopy decay rate[Fields] = IF THEN ELSE ( Canopy Cover[Fields] <= 0.01, 

0, IF THEN ELSE ( scenescence trigger[Fields] :AND: Canopy cover 

flag[Fields] , conversion coefficient[Fields] * 0.05 * Adjusted 

CDC[Fields] * EXP ( Adjusted CDC[Fields] / CCx[Fields] * CGDD from 

senescence[Fields] ) , 0) )  

269. Canopy development water stress coefficient Ksexp[Fields] = IF THEN ELSE 

( Root zone relative depletion[Fields] < Canopy expansion upper depletion 

threshold[Fields] , 1, IF THEN ELSE ( Root zone relative 

depletion[Fields] > Canopy expansion lower depletion threshold[Fields] , 

0, Linear of convex for canopy development * ( 1 - ( ( EXP ( Relative 

depletion between upper and lower thresholds for canopy expansion[Fields] 

* canopy expansion shape factor[Fields] ) - 1) / ( EXP ( canopy expansion 



shape factor[Fields] ) - 1) ) ) + ( 1 - Relative depletion between upper 

and lower thresholds for canopy expansion[Fields] ) * ( 1 - Linear of 

convex for canopy development)))  

270. Canopy in exp decay rate[Fields] = Canopy cover flag[Fields] * IF THEN 

ELSE ( Canopy in exp growth rate[Fields] , 0, IF THEN ELSE ( Canopy 

Cover[Fields] <= 0.98 * CCx[Fields] , CGC[Fields] * conversion 

coefficient[Fields] * 0.25 * CCx[Fields] ^ 4 / CC0[Fields] * EXP ( - 

Correction factor * ( CGDD from emergence or recovering[Fields] ) * 

CGC[Fields] ) , 0) )  

271. Canopy in exp growth rate[Fields] = MAX ( 0, Canopy cover flag[Fields] * 

IF THEN ELSE ( Canopy Cover Stock[Fields] < 0.5 * CCx[Fields] :AND: ( 

CC0[Fields] * EXP ( CGC[Fields] * CGDD from emergence or 

recovering[Fields] ) * conversion coefficient[Fields] * Adjusted 

CGC[Fields] * TIME STEP + Canopy Cover Stock[Fields] ) < 0.5 * 

CCx[Fields] , CC0[Fields] * EXP ( CGC[Fields] * CGDD from emergence or 

recovering[Fields] ) * conversion coefficient[Fields] * Adjusted 

CGC[Fields] , IF THEN ELSE ( Canopy Cover Stock[Fields] >= 0.5 * 

CCx[Fields] :AND: Canopy Cover Stock[Fields] <= CCx[Fields] , 0, 0) ) )  

272. Canopy level[Fields] = IF THEN ELSE ( Canopy Cover Stock[Fields] >= 

CCx[Fields] , ( Canopy Cover Stock[Fields] - CCx[Fields] ) / TIME STEP , 

0)  

273. canopy out adjusted[Fields] = IF THEN ELSE ( Canopy decay rate[Fields] , 

canopy decay max[Fields] , 0)  

274. Canopy senescence water stress coefficient Kssen[Fields] = IF THEN ELSE ( 

Root zone relative depletion[Fields] <= Canopy senescence upper threshold 

depletion[Fields] , 1, IF THEN ELSE ( Root zone relative 

depletion[Fields] > Canopy threshold lower threshold depletion[Fields] , 

0, 1 - ( ( EXP ( canopy senescence stress shape factor[Fields] * Relative 

depletion between upper and lower thresholds for canopy 

senescence[Fields] ) - 1) / ( EXP ( canopy senescence stress shape 

factor[Fields] ) - 1) ) ) )  

275. CC0[Fields] = Initial plant coverage[Fields] * Number of plants per 

hectare[Fields] / 1e+008 

276. CGDD flag[Fields] = IF THEN ELSE ( CGDD from sowing or 

transplanting[Fields] >= Emergence or Recovery GDD[Fields] , 1, 0)  

277. clear residue[Fields] = IF THEN ELSE ( MODULO ( Time , 52) = 0, Crop 

residue in soil[Fields] / TIME STEP , 0)  



278. Contribution margin[Fields] = MAX ( 0, Crop revenue per hectare[Fields] - 

Expenses[Fields] )  

279. conversion coefficient[Fields] = MAX ( 0, ( Cumulative growing degree 

days[Fields] - delayed CGDD[Fields] ) / TIME STEP )  

280. Conveyance system efficiency = SUM ( Conveyance system method 

efficiency[Conveyance!] * Conveyance infrastructure length[Conveyance!] ) 

/ conveyance infrastructure length capacity  

281. Crop revenue per hectare[Fields] = Crop selling price per ton[Fields] * 

Dry matter crop yield[Fields] * Flag for irrigated and dry lands[Fields] 

/ moisture ratio for crops[Fields]  

282. Crop selling price per ton[Fields] = Crop price LOOKUP[Fields] ( 

simulation year )  

283. Crop transpiration coefficient Kctr[Fields] = Adjusted Kctrx[Fields] * 

Adjusted Canopy Cover[Fields]  

284. Crops adding rate[Fields] = MAX ( 0, IF THEN ELSE ( simulation year >= 

simulation start year , crop mix change rate[Fields] * per year to per 

week , historic crop mix rate[Fields] ) )  

285. Crops retiring rate[Fields] = MIN ( 0, IF THEN ELSE ( simulation year >= 

simulation start year , crop mix change rate[Fields] * per year to per 

week , historic crop mix rate[Fields] ) ) * -1 

286. CY[Fields] = SAMPLE IF TRUE( drain , Dry matter crop yield[Fields] , 0)  

287. Decision score to adopt improved irrigation technologies = IF THEN ELSE ( 

simulation year < simulation start year , 1, ( access to incentives score 

* weight of access to incentives + extension services score * weight of 

extension services + productivity score * weight of relative productivity 

+ water demand risk score * weight of water demand risk ) )  

288. Decision score to expand irrigation area = IF THEN ELSE ( simulation year 

< simulation start year , 1, aridity index score * weight of aridity 

index * 2 + water demand risk score * weight of water demand risk * 2 + 0 

* weight of relative productivity * productivity score )  

289. deep percolation rate[Fields] = season flag[Fields] * Drainage 

rate[l15,Fields]  

290. deficit counter rate = deficit flag  

291. deficit delayed = SAMPLE IF TRUE( drain , Deficit counter , Deficit 

counter )  

292. deficit drain = drain * Deficit counter / TIME STEP  

293. deficit flag = IF THEN ELSE ( water potential deficit < 0, 1, 0)  



294. delay for irrigation = lag of improved irrigation scheduling * 8 / 7 

295. Delta = 2504 * EXP ( ( 17.27 * Tavg ) / ( Tavg + 237.3) ) / ( Tavg + 

237.3) ^ 2 

296. Demand Withdrawal = IF THEN ELSE ( ( SUM ( Irrigation rate[Fields!] * 

total area of each field at the start of the season[Fields!] * mm to 

cubic meter per hectare ) / ( Irrigation application efficiency * 

Conveyance system efficiency ) ) * TIME STEP >= Live Water Storage , 0, 

SUM ( Irrigation rate[Fields!] * total area of each field at the start of 

the season[Fields!] * mm to cubic meter per hectare ) / ( Irrigation 

application efficiency * Conveyance system efficiency ) )  

297. Depletion to saturation[soil layers,Fields] = MAX ( 0, soil layers 

SAT[soil layers,Fields] - soil layers water content[soil layers,Fields] )  

298. Diversion to Storage = Streamflow rate * storage flag  

299. drain = IF THEN ELSE ( MODULO ( stock drain LOOKUP ( Time ) , 1) = 0, 1, 

0)  

300. drain actual evaporation[Fields] = Cumulative Actual Evaporation[Fields] 

* drain / TIME STEP  

301. Drain Biomass Stock[Fields] = drain * Aboveground Biomass[Fields] / TIME 

STEP  

302. drain canopy stock[Fields] = IF THEN ELSE ( end of season stock drainage 

flag[Fields] , MAX ( 0, ( Canopy Cover Stock[Fields] ) / TIME STEP ) , 0)  

303. Drain CGDD stock 2[Fields] = drain * Cumulative growing degree 

days[Fields] / TIME STEP  

304. drain cpe[Fields] = Cumulative Potential Evaporation[Fields] / TIME STEP 

* drain  

305. drain deep percolated precipitation stock[Fields] = IF THEN ELSE ( MODULO 

( Time , 52) = 0, Deep percolated precipitation[Fields] / TIME STEP , 0)  

306. drain ERD stock[Fields] = IF THEN ELSE ( end of season stock drainage 

flag[Fields] , MAX ( 0, ( Effective Rooting Depth[Fields] - Root 

growth[Fields] - Minimum effective rooting depth Zn[Fields] ) / TIME STEP 

) , 0)  

307. drain HI stock[Fields] = ( Harvest Index stock[Fields] - HIini[Fields] ) 

/ TIME STEP * drain  

308. drain net irrigation water applied stock[Fields] = drain * Net Irrigation 

Water Applied[Fields] / TIME STEP  

309. drain net irrigation water demand stock[Fields] = drain * Net Irrigation 

Water Demand[Fields] / TIME STEP  



310. drain precipitation stoc[Fields] = IF THEN ELSE ( MODULO ( Time , 52) = 

0, Precipitation used by fields[Fields] / TIME STEP , 0)  

311. drain rain = drain * Cumulative precipitation / TIME STEP  

312. Drain stock[Fields] = drain * senescence trigger accumulator[Fields] / 

TIME STEP  

313. Drain stock 1[Fields] = IF THEN ELSE ( end of season stock drainage 

flag[Fields] , CGDD from emergence or recovering[Fields] / TIME STEP + 

GDD Rate from emergence[Fields] , 0)  

314. Drain stock 2[Fields] = IF THEN ELSE ( end of season stock drainage 

flag[Fields] , CGDD from senescence[Fields] / TIME STEP + GDD Rate from 

Senescence[Fields] , 0)  

315. Drain stock 3[Fields] = IF THEN ELSE ( end of season stock drainage 

flag[Fields] , CGDD from flowering[Fields] / TIME STEP + GDD Rate from 

flowering[Fields] , 0)  

316. Drain stock 5[Fields] = IF THEN ELSE ( end of season stock drainage 

flag[Fields] , GDD Rate from planting[Fields] + CGDD from sowing or 

transplanting[Fields] / TIME STEP , 0)  

317. drain streamflow supply stock = drain * Total Water Streamflow / TIME 

STEP  

318. Drain time stock 2[Fields] = IF THEN ELSE ( end of season stock drainage 

flag[Fields] , Time Stock for aging and senescence[Fields] / TIME STEP , 

0)  

319. drain total demand stock = drain * Total Water Withdrawal / TIME STEP  

320. drain water supply stock = drain * Total Water Supply / TIME STEP  

321. Drainage by layer using Aquacrop approach[soil layers,Fields] = drainage 

function[soil layers,Fields] * thickness of soil layers[Fields,soil 

layers]  

322. drainage characteristic tau[soil layers,Fields] = 0.0866 * Ksat[soil 

layers,Fields] ^ 0.35 

323. drainage function[soil layers,Fields] = IF THEN ELSE ( soil layers water 

content ratio[soil layers,Fields] <= field capacity water content 

ratio[soil layers,Fields] , 0, MAX ( 0, MIN ( ( saturation water 

content[soil layers,Fields] - field capacity water content ratio[soil 

layers,Fields] ) * drainage characteristic tau[soil layers,Fields] , 

drainage characteristic tau[soil layers,Fields] * ( soil layers water 

content ratio[soil layers,Fields] - field capacity water content 

ratio[soil layers,Fields] ) * ( (EXP ( soil layers water content 



ratio[soil layers,Fields] - field capacity water content ratio[soil 

layers,Fields] ) - 1) / ( EXP ( saturation water content[soil 

layers,Fields] - field capacity water content ratio[soil layers,Fields] ) 

- 1) ) ) ) )  

324. Drainage rate[soil layers,Fields] = Drainge[soil layers,Fields] / TIME 

STEP  

325. Drainge[l1,Fields] = MIN ( excess drainage water[l1,Fields] * one week , 

layer capacity for drainage storage[l2,Fields] * one week )  

326. Drainge[l2,Fields] = MIN ( excess drainage water[l2,Fields] * one week , 

layer capacity for drainage storage[l3,Fields] * one week )  

327. Drainge[l3,Fields] = MIN ( excess drainage water[l3,Fields] * one week , 

layer capacity for drainage storage[l4,Fields] * one week )  

328. Drainge[l4,Fields] = MIN ( excess drainage water[l4,Fields] * one week , 

layer capacity for drainage storage[l5,Fields] * one week )  

329. Drainge[l5,Fields] = MIN ( excess drainage water[l5,Fields] * one week , 

layer capacity for drainage storage[l6,Fields] * one week )  

330. Drainge[l6,Fields] = MIN ( excess drainage water[l6,Fields] * one week , 

layer capacity for drainage storage[l7,Fields] * one week )  

331. Drainge[l7,Fields] = MIN ( excess drainage water[l7,Fields] * one week , 

layer capacity for drainage storage[l8,Fields] * one week )  

332. Drainge[l8,Fields] = MIN ( excess drainage water[l8,Fields] * one week , 

layer capacity for drainage storage[l9,Fields] * one week )  

333. Drainge[l9,Fields] = MIN ( excess drainage water[l9,Fields] * one week , 

layer capacity for drainage storage[l10,Fields] * one week )  

334. Drainge[l10,Fields] = MIN ( excess drainage water[l10,Fields] * one week 

, layer capacity for drainage storage[l11,Fields] * one week )  

335. Drainge[l11,Fields] = MIN ( excess drainage water[l11,Fields] * one week 

, layer capacity for drainage storage[l12,Fields] * one week )  

336. Drainge[l12,Fields] = MIN ( excess drainage water[l12,Fields] * one week 

, layer capacity for drainage storage[l13,Fields] * one week )  

337. Drainge[l13,Fields] = MIN ( excess drainage water[l13,Fields] * one week 

, layer capacity for drainage storage[l14,Fields] * one week )  

338. Drainge[l14,Fields] = MIN ( excess drainage water[l14,Fields] * one week 

, layer capacity for drainage storage[l15,Fields] * one week )  

339. Drainge[l15,Fields] = excess drainage water[l15,Fields] * one week  



340. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l1] = MIN ( Drainage by layer using Aquacrop 

approach[l1,Fields] , layer capacity for drainage storage[l2,Fields] )  

341. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l2] = MIN ( Drainage by layer using Aquacrop 

approach[l2,Fields] , layer capacity for drainage storage[l3,Fields] )  

342. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l3] = MIN ( Drainage by layer using Aquacrop 

approach[l3,Fields] , layer capacity for drainage storage[l4,Fields] )  

343. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l4] = MIN ( Drainage by layer using Aquacrop 

approach[l4,Fields] , layer capacity for drainage storage[l5,Fields] )  

344. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l5] = MIN ( Drainage by layer using Aquacrop 

approach[l5,Fields] , layer capacity for drainage storage[l6,Fields] )  

345. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l6] = MIN ( Drainage by layer using Aquacrop 

approach[l6,Fields] , layer capacity for drainage storage[l7,Fields] )  

346. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l7] = MIN ( Drainage by layer using Aquacrop 

approach[l7,Fields] , layer capacity for drainage storage[l8,Fields] )  

347. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l8] = MIN ( Drainage by layer using Aquacrop 

approach[l8,Fields] , layer capacity for drainage storage[l9,Fields] )  

348. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l9] = MIN ( Drainage by layer using Aquacrop 

approach[l9,Fields] , layer capacity for drainage storage[l10,Fields] )  

349. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l10] = MIN ( Drainage by layer using Aquacrop 

approach[l10,Fields] , layer capacity for drainage storage[l11,Fields])  

350. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l11] = MIN ( Drainage by layer using Aquacrop 

approach[l11,Fields] , layer capacity for drainage storage[l12,Fields])  

351. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l12] = MIN ( Drainage by layer using Aquacrop 

approach[l12,Fields] , layer capacity for drainage storage[l13,Fields])  



352. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l13] = MIN ( Drainage by layer using Aquacrop 

approach[l13,Fields] , layer capacity for drainage storage[l14,Fields])  

353. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l14] = MIN ( Drainage by layer using Aquacrop 

approach[l14,Fields] , layer capacity for drainage storage[l15,Fields])  

354. Drainge by layer using AquaCrop approach with maximum allowable 

storage[Fields,l15] = Drainage by layer using Aquacrop 

approach[l15,Fields]  

355. Dry matter crop yield[Fields] = Aboveground Biomass[Fields] * Harvest 

Index[Fields]  

356. Dry matter crop yield with fertilizer[Fields] = IF THEN ELSE ( Flag for 

irrigated and dry lands[Fields] = 1, Dry matter crop yield[Fields] * 

Relative yield response to nitrogen[Fields] , Dry matter crop 

yield[Fields] )  

357. ea = Relative humidity / 100 * es  

358. Effective precipitation events[Fields] = Rainfall weekly event - 

Runoff[Fields]  

359. effective precipitation rate[Fields] = season flag[Fields] * Infiltration 

precipitation[Fields]  

360. Effective rooting depth adjusted[Fields] = MIN ( Maximum effective 

rooting depth Zx[Fields] , Effective Rooting Depth[Fields] )  

361. end of season stock drainage flag[Fields] = IF THEN ELSE ( Cumulative 

growing degree days[Fields] > Maturity GDD end of yield[Fields] , 1, 0)  

362. es = 0.6108 * EXP ( ( 17.27 * Tavg ) / ( Tavg + 237.3) )  

363. ET01 = 0.134 * Tdiff + 0.0109 * Tavg + 0.708 * Delta * Extraterrestrial 

rad Ra - 0.669 

364. ET02 = 0.051 * Tdiff + 0.131 * Tavg + 0.846 * Delta * Extraterrestrial 

rad Ra - 3.18 * ea + 1.28 

365. ET03 = 0.077 * Tdiff + 0.114 * Tavg + 0.832 * Delta * Extraterrestrial 

rad Ra - 2.77 * ea + 0.269 * Wind speed + 0.053 

366. ET04 using lookup = LOOKUP BACKWARD ( ET04 lookup , Time )  

367. Evaporation = IF THEN ELSE ( Area of resevoirs * Weekly Reference 

Evapotranspiration * unit mm km to cubic meter * TIME STEP >= Live Water 

Storage , 0, Area of resevoirs * Weekly Reference Evapotranspiration * 

unit mm km to cubic meter )  



368. Evaporation rate[Fields] = Potential evaporation[Fields] * Evaporation 

reduction coefficient Kr[Fields]  

369. Evaporation rate from top layer[l1,Fields] = IF THEN ELSE ( soil layers 

water content[l1,Fields] - soil layers AD[l1,Fields] <= 0, 0, Evaporation 

rate[Fields] )  

370. Evaporation rate from top layer[l2,Fields] = IF THEN ELSE ( soil layers 

water content[l2,Fields] - soil layers AD[l2,Fields] <= 0, 0, MAX ( 0, 

Evaporation rate[Fields] - Evaporation rate from top layer[l1,Fields] ) )  

371. Evaporation rate from top layer[l3,Fields] = 0 

372. Evaporation rate from top layer[l4,Fields] = 0 

373. Evaporation rate from top layer[l5,Fields] = 0 

374. Evaporation rate from top layer[l6,Fields] = 0 

375. Evaporation rate from top layer[l7,Fields] = 0 

376. Evaporation rate from top layer[l8,Fields] = 0 

377. Evaporation rate from top layer[l9,Fields] = 0 

378. Evaporation rate from top layer[l10,Fields] = 0 

379. Evaporation rate from top layer[l11,Fields] = 0 

380. Evaporation rate from top layer[l12,Fields] = 0 

381. Evaporation rate from top layer[l13,Fields] = 0 

382. Evaporation rate from top layer[l14,Fields] = 0 

383. Evaporation rate from top layer[l15,Fields] = 0 

384. Evaporation reduction coefficient Kr[Fields] = IF THEN ELSE ( soil layers 

water content[l1,Fields] >= ( soil layers FC[l1,Fields] - Readily 

evaporable water[Fields] ) , 1, MAX ( MIN ( ( EXP ( decline factor fk * 

SWC rel[Fields] ) - 1) / ( EXP ( decline factor fk ) - 1) , 1) , 0) )  

385. excess drainage water[soil layers,Fields] = MAX ( 0, soil layers water 

content[soil layers,Fields] - soil layers FC[soil layers,Fields] )  

386. Expenses[Fields] = ( non water variable costs[Fields] + Pumping 

cost[Fields] ) * per acre to per hectare  

387. extension services score = extension service LOOKUP ( relative number of 

extension visits )  

388. fco2 = ( Actual CO2 / Reference CO2 ) / ( 1 + ( Actual CO2 - Reference 

CO2 ) * ( ( 1 - weighting factor ) * bsted + weighting factor * ( fsink * 

bsted + ( 1 - fsink ) * bface ) ) )  

389. Field gross irrigation water applied at farm gate[Fields] = end of season 

stock drainage flag[Fields] * total area of each field at the start of 



the season[Fields] * Net irrigation water applied per hectare of 

crop[Fields] / Irrigation application efficiency  

390. Field gross irrigation water demand at farm gate[Fields] = total area of 

each field at the start of the season[Fields] * Field gross irrigation 

water demand per hectare at farm gate[Fields]  

391. Field gross irrigation water demand per hectare at farm gate[Fields] = 

Net Irrigation Water Demand[Fields] * 10 / Irrigation application 

efficiency * deficit irrigation application  

392. fsen[Fields] = IF THEN ELSE ( scenescence trigger[Fields] , ( Canopy 

Cover[Fields] / CCx[Fields] ) ^ expontent coefficient a[Fields] , 1)  

393. GDD Inflow[Fields] = Weekly Growing Degrees[Fields] * start of season 

flag[Fields]  

394. GDD Rate from emergence[Fields] = CGDD flag[Fields] * Weekly Growing 

Degrees[Fields]  

395. GDD Rate from flowering[Fields] = IF THEN ELSE ( CGDD from sowing or 

transplanting[Fields] >= Start of yield and building up HI GDD[Fields] , 

Weekly Growing Degrees[Fields] , 0)  

396. GDD Rate from planting[Fields] = Weekly Growing Degrees[Fields] * start 

of season flag[Fields]  

397. GDD Rate from Senescence[Fields] = Weekly Growing Degrees[Fields] * IF 

THEN ELSE ( scenescence trigger[Fields] , 1, 0)  

398. gross irrigation water applied per field[Fields] = Net irrigation water 

applied per hectare of crop[Fields] * total area of each field at the 

start of the season[Fields] / Irrigation application efficiency  

399. gross total irrigation water applied at headworks[Fields] = Irrigation 

water applied per hectare of crop at farm gate[Fields] / Conveyance 

system efficiency  

400. Growing Degree Days[Fields] = Tavg adjusted[Fields] * degreeC to degree 

day - Base temperature[Fields] * degreeC to degree day  

401. Harvest Index[Fields] = MIN ( Harvest Index stock[Fields] , Ref 

HI[Fields] )  

402. Harvest index out[Fields] = IF THEN ELSE ( Harvest Index stock[Fields] >= 

Ref HI[Fields] , Harvest Index Rate[Fields] + ( Harvest Index 

stock[Fields] - Ref HI[Fields] ) / TIME STEP , 0)  

403. Harvest Index Rate[Fields] = IF THEN ELSE ( Canopy Cover[Fields] <= 0.05, 

0, 1) * IF THEN ELSE ( CGDD from sowing or transplanting[Fields] >= Start 

of yield and building up HI GDD[Fields] , 1, 0) * IF THEN ELSE ( CGDD 



from flowering[Fields] , IF THEN ELSE ( crop type[Fields] = 1 :AND: CGDD 

from flowering[Fields] <> 0, ( ( HIini[Fields] * Ref HI[Fields] * ( Ref 

HI[Fields] - HIini[Fields] ) * HIGC[Fields] * EXP ( HIGC[Fields] * CGDD 

from flowering[Fields] ) ) / ( HIini[Fields] * ( EXP ( HIGC[Fields] * 

CGDD from flowering[Fields] ) - 1) + Ref HI[Fields] ) ^ 2) * conversion 

coefficient[Fields] , IF THEN ELSE ( crop type[Fields] = 2, IF THEN ELSE 

( Harvest Index stock[Fields] < HI Factor[Fields] * Ref HI[Fields] , ( ( 

HIini[Fields] * Ref HI[Fields] * ( Ref HI[Fields] - HIini[Fields] ) * 

HIGC[Fields] * EXP ( HIGC[Fields] * CGDD from flowering[Fields] ) ) / ( 

HIini[Fields] * ( EXP ( HIGC[Fields] * CGDD from flowering[Fields] ) - 1) 

+ Ref HI[Fields] ) ^ 2) * conversion coefficient[Fields], ( Ref 

HI[Fields] - HI Factor[Fields] * Ref HI[Fields] ) / ( length building up 

harvest index[Fields] - HI Lag period[Fields] ) * conversion 

coefficient[Fields] ) , IF THEN ELSE ( crop type[Fields] = 3, ( ( 

HIini[Fields] * Ref HI[Fields] * ( Ref HI[Fields] - HIini[Fields] ) * 

HIGC[Fields] * EXP ( HIGC[Fields] * CGDD from flowering[Fields] ) ) / ( 

HIini[Fields] * ( EXP ( HIGC[Fields] * CGDD from flowering[Fields] ) - 1) 

+ Ref HI[Fields] ) ^ 2) * conversion coefficient[Fields], 0) ) ) , 0)  

404. helping matrix[l1,Fields] = Root water extraction flag[l1,Fields] + Root 

water extraction flag[l2,Fields] + Root water extraction flag[l3,Fields] 

+ Root water extraction flag[l4,Fields] + Root water extraction 

flag[l5,Fields] + Root water extraction flag[l6,Fields] + Root water 

extraction flag[l7,Fields] + Root water extraction flag[l8,Fields] + Root 

water extraction flag[l9,Fields] + Root water extraction flag[l10,Fields] 

+ Root water extraction flag[l11,Fields] + Root water extraction 

flag[l12,Fields] + Root water extraction flag[l13,Fields] + Root water 

extraction flag[l14,Fields] + Root water extraction flag[l15,Fields]  

405. helping matrix[l2,Fields] = Root water extraction flag[l2,Fields] + Root 

water extraction flag[l3,Fields] + Root water extraction flag[l4,Fields] 

+ Root water extraction flag[l5,Fields] + Root water extraction 

flag[l6,Fields] + Root water extraction flag[l7,Fields] + Root water 

extraction flag[l8,Fields] + Root water extraction flag[l9,Fields] + Root 

water extraction flag[l10,Fields] + Root water extraction 

flag[l11,Fields] + Root water extraction flag[l12,Fields] + Root water 

extraction flag[l13,Fields] + Root water extraction flag[l14,Fields] + 

Root water extraction flag[l15,Fields]  



406. helping matrix[l3,Fields] = Root water extraction flag[l3,Fields] + Root 

water extraction flag[l4,Fields] + Root water extraction flag[l5,Fields] 

+ Root water extraction flag[l6,Fields] + Root water extraction 

flag[l7,Fields] + Root water extraction flag[l8,Fields] + Root water 

extraction flag[l9,Fields] + Root water extraction flag[l10,Fields] + 

Root water extraction flag[l11,Fields] + Root water extraction 

flag[l12,Fields] + Root water extraction flag[l13,Fields] + Root water 

extraction flag[l14,Fields] + water extraction flag[l15,Fields]  

407. helping matrix[l4,Fields] = Root water extraction flag[l4,Fields] + Root 

water extraction flag[l5,Fields] + Root water extraction flag[l6,Fields] 

+ Root water extraction flag[l7,Fields] + Root water extraction 

flag[l8,Fields] + Root water extraction flag[l9,Fields] + Root water 

extraction flag[l10,Fields] + Root water extraction flag[l11,Fields] + 

Root water extraction flag[l12,Fields] + Root water extraction 

flag[l13,Fields] + Root water extraction flag[l14,Fields] + Root water 

extraction flag[l15,Fields]  

408. helping matrix[l5,Fields] = Root water extraction flag[l5,Fields] + Root 

water extraction flag[l6,Fields] + Root water extraction flag[l7,Fields] 

+ Root water extraction flag[l8,Fields] + Root water extraction 

flag[l9,Fields] + Root water extraction flag[l10,Fields] + Root water 

extraction flag[l11,Fields] + Root water extraction flag[l12,Fields] + 

Root water extraction flag[l13,Fields] + Root water extraction 

flag[l14,Fields] + Root water extraction flag[l15,Fields]  

409. helping matrix[l6,Fields] = Root water extraction flag[l6,Fields] + Root 

water extraction flag[l7,Fields] + Root water extraction flag[l8,Fields] 

+ Root water extraction flag[l9,Fields] + Root water extraction 

flag[l10,Fields] + Root water extraction flag[l11,Fields] + Root water 

extraction flag[l12,Fields] + Root water extraction flag[l13,Fields] + 

Root water extraction flag[l14,Fields] + Root water extraction 

flag[l15,Fields]  

410. helping matrix[l7,Fields] = Root water extraction flag[l7,Fields] + Root 

water extraction flag[l8,Fields] + Root water extraction flag[l9,Fields] 

+ Root water extraction flag[l10,Fields] + Root water extraction 

flag[l11,Fields] + Root water extraction flag[l12,Fields] + Root water 

extraction flag[l13,Fields] + Root water extraction flag[l14,Fields] + 

Root water extraction flag[l15,Fields]  



411. helping matrix[l8,Fields] = Root water extraction flag[l8,Fields] + Root 

water extraction flag[l9,Fields] + Root water extraction flag[l10,Fields] 

+ Root water extraction flag[l11,Fields] + Root water extraction 

flag[l12,Fields] + Root water extraction flag[l13,Fields] + Root water 

extraction flag[l14,Fields] + Root water extraction flag[l15,Fields]  

412. helping matrix[l9,Fields] = Root water extraction flag[l9,Fields] + Root 

water extraction flag[l10,Fields] + Root water extraction 

flag[l11,Fields] + Root water extraction flag[l12,Fields] + Root water 

extraction flag[l13,Fields] + Root water extraction flag[l14,Fields] + 

Root water extraction flag[l15,Fields]  

413. helping matrix[l10,Fields] = Root water extraction flag[l10,Fields] + 

Root water extraction flag[l11,Fields] + Root water extraction 

flag[l12,Fields] + Root water extraction flag[l13,Fields] + Root water 

extraction flag[l14,Fields] + Root water extraction flag[l15,Fields]  

414. helping matrix[l11,Fields] = Root water extraction flag[l11,Fields] + 

Root water extraction flag[l12,Fields] + Root water extraction 

flag[l13,Fields] + Root water extraction flag[l14,Fields] + Root water 

extraction flag[l15,Fields]  

415. helping matrix[l12,Fields] = Root water extraction flag[l12,Fields] + 

Root water extraction flag[l13,Fields] + Root water extraction 

flag[l14,Fields] + Root water extraction flag[l15,Fields]  

416. helping matrix[l13,Fields] = Root water extraction flag[l13,Fields] + 

Root water extraction flag[l14,Fields] + Root water extraction 

flag[l15,Fields]  

417. helping matrix[l14,Fields] = Root water extraction flag[l14,Fields] + 

Root water extraction flag[l15,Fields]  

418. helping matrix[l15,Fields] = Root water extraction flag[l15,Fields]  

419. HI Lag period[Fields] = SAMPLE IF TRUE( Harvest Index stock[Fields] < 0.2 

* Ref HI[Fields] , CGDD from flowering[Fields] , CGDD from 

flowering[Fields] )  

420. historic area rate = Historic irrigation Area * one week - delayed 

historic irrigation area * one week  

421. historic conveyance[Conveyance] = historic conveyance LOOKUP[Conveyance] 

( simulation year )  

422. historic conveyance rate[Conveyance] = historic conveyance[Conveyance] * 

one week - delayed conveyance[Conveyance] * one week  



423. historic crop mix[Fields] = historic crop mix LOOKUP[Fields] ( simulation 

year )  

424. historic crop mix rate[Fields] = historic crop mix[Fields] * one week - 

delayed historic crop mix[Fields] * one week  

425. Historic irrigation Area = historic irrigation area LOOKUP ( simulation 

year )  

426. historic irrigation technology[Irrigation Method] = historic irrigation 

technology LOOKUP[Irrigation Method] ( simulation year )  

427. historic technology rate[Irrigation Method] = historic irrigation 

technology[Irrigation Method] * one week - delayed technology[Irrigation 

Method] * one week  

428. IED = SAMPLE IF TRUE( drain , Irrigation equivalent depth , 0)  

429. Infiltration precipitation[Fields] = SUM ( Precipitation rate[Fields,soil 

layers!] * Root zone layers activation flag[Fields,soil layers!] )  

430. Infrastructure expansion[Conveyance] = MAX ( 0, IF THEN ELSE ( simulation 

year < simulation start year , historic conveyance rate[Conveyance] , IF 

THEN ELSE ( simulation year <= conveyance target year + 1, infrastructure 

rate before target year[Conveyance] * per year to per week , 0) ) )  

431. Infrastructure retirement[Conveyance] = MIN ( IF THEN ELSE ( simulation 

year < simulation start year , historic conveyance rate[Conveyance] , IF 

THEN ELSE ( simulation year <= conveyance target year + 1, infrastructure 

rate before target year[Conveyance] * per year to per week , 0) ) , 0) * 

-1 

432. initial live storage input parameter = Initial live water storage 

constant * initial storage adjuster  

433. Initial soil water content[soil layers,Fields] = soil layers 

TAW[Fields,soil layers] * modifier for initial conditions + soil layers 

PWP[soil layers,Fields]  

434. Irrigation application[Fields] = Net Irrigation Requirement[Fields]  

435. Irrigation application efficiency = SUM ( Irrigation application 

technology[Irrigation Method!] * Irrigation application method 

efficiency[Irrigation Method!] )  

436. Irrigation by layer[l1,Fields] = MIN ( Irrigation water to be 

applied[Fields] , Root zone layers depletion[l1,Fields] * irrigation 

depletion recharge switch + Depletion to saturation[l1,Fields] * ( 1 - 

irrigation depletion recharge switch ) )  



437. Irrigation by layer[l2,Fields] = MIN ( Root zone layers 

depletion[l2,Fields] * irrigation depletion recharge switch + Depletion 

to saturation[l2,Fields] * ( 1 - irrigation depletion recharge switch ) , 

Irrigation water to be applied[Fields] - Irrigation by layer[l1,Fields] )  

438. Irrigation by layer[l3,Fields] = MIN ( Root zone layers 

depletion[l3,Fields] * irrigation depletion recharge switch + Depletion 

to saturation[l3,Fields] * ( 1 - irrigation depletion recharge switch ) , 

Irrigation water to be applied[Fields] - Irrigation by layer[l1,Fields] - 

Irrigation by layer[l2,Fields] )  

439. Irrigation by layer[l4,Fields] = MIN ( Root zone layers 

depletion[l4,Fields] * irrigation depletion recharge switch + Depletion 

to saturation[l4,Fields] * ( 1 - irrigation depletion recharge switch ) , 

Irrigation water to be applied[Fields] - Irrigation by layer[l1,Fields] - 

Irrigation by layer[l2,Fields] - Irrigation by layer[l3,Fields] )  

440. Irrigation by layer[l5,Fields] = MIN ( Root zone layers 

depletion[l5,Fields] * irrigation depletion recharge switch + Depletion 

to saturation[l5,Fields] * ( 1 - irrigation depletion recharge switch ) , 

Irrigation water to be applied[Fields] - Irrigation by layer[l1,Fields] - 

Irrigation by layer[l2,Fields] - Irrigation by layer[l3,Fields] - 

Irrigation by layer[l4,Fields] )  

441. Irrigation by layer[l6,Fields] = MIN ( Root zone layers 

depletion[l6,Fields] * irrigation depletion recharge switch + Depletion 

to saturation[l6,Fields] * ( 1 - irrigation depletion recharge switch ) , 

Irrigation water to be applied[Fields] - Irrigation by layer[l1,Fields] - 

Irrigation by layer[l2,Fields] - Irrigation by layer[l3,Fields] - 

Irrigation by layer[l4,Fields] - Irrigation by layer[l5,Fields] )  

442. Irrigation by layer[l7,Fields] = MIN ( Root zone layers 

depletion[l7,Fields] * irrigation depletion recharge switch + Depletion 

to saturation[l7,Fields] * ( 1 - irrigation depletion recharge switch ) , 

Irrigation water to be applied[Fields] - Irrigation by layer[l1,Fields] - 

Irrigation by layer[l2,Fields] - Irrigation by layer[l3,Fields] - 

Irrigation by layer[l4,Fields] - Irrigation by layer[l5,Fields] - 

Irrigation by layer[l6,Fields] )  

443. Irrigation by layer[l8,Fields] = MIN ( Root zone layers 

depletion[l8,Fields] * irrigation depletion recharge switch + Depletion 

to saturation[l8,Fields] * ( 1 - irrigation depletion recharge switch ) , 

Irrigation water to be applied[Fields] - Irrigation by layer[l1,Fields] - 



Irrigation by layer[l2,Fields] - Irrigation by layer[l3,Fields] - 

Irrigation by layer[l4,Fields] - Irrigation by layer[l5,Fields] - 

Irrigation by layer[l6,Fields] - Irrigation by layer[l7,Fields] )  

444. Irrigation by layer[l9,Fields] = MIN ( Root zone layers 

depletion[l9,Fields] * irrigation depletion recharge switch + Depletion 

to saturation[l9,Fields] * ( 1 - irrigation depletion recharge switch ) , 

Irrigation water to be applied[Fields] - Irrigation by layer[l1,Fields] - 

Irrigation by layer[l2,Fields] - Irrigation by layer[l3,Fields] - 

Irrigation by layer[l4,Fields] - Irrigation by layer[l5,Fields] - 

Irrigation by layer[l6,Fields] - Irrigation by layer[l7,Fields] - 

Irrigation by layer[l8,Fields] )  

445. Irrigation by layer[l10,Fields] = MIN ( Root zone layers 

depletion[l10,Fields] * irrigation depletion recharge switch + Depletion 

to saturation[l10,Fields] * ( 1 - irrigation depletion recharge switch ) 

, Irrigation water to be applied[Fields] - Irrigation by layer[l1,Fields] 

- Irrigation by layer[l2,Fields] - Irrigation by layer[l3,Fields] - 

Irrigation by layer[l4,Fields] - Irrigation by layer[l5,Fields] - 

Irrigation by layer[l6,Fields] - Irrigation by layer[l7,Fields] - 

Irrigation by layer[l8,Fields] - Irrigation by layer[l9,Fields] )  

446. Irrigation by layer[l11,Fields] = MIN ( Root zone layers 

depletion[l11,Fields] * irrigation depletion recharge switch + Depletion 

to saturation[l11,Fields] * ( 1 - irrigation depletion recharge switch ) 

, Irrigation water to be applied[Fields] - Irrigation by layer[l1,Fields] 

- Irrigation by layer[l2,Fields] - Irrigation by layer[l3,Fields] - 

Irrigation by layer[l4,Fields] - Irrigation by layer[l5,Fields] - 

Irrigation by layer[l6,Fields] - Irrigation by layer[l7,Fields] - 

Irrigation by layer[l8,Fields] - Irrigation by layer[l9,Fields] - 

Irrigation by layer[l10,Fields] )  

447. Irrigation by layer[l12,Fields] = MIN ( Root zone layers 

depletion[l12,Fields] * irrigation depletion recharge switch + Depletion 

to saturation[l12,Fields] * ( 1 - irrigation depletion recharge switch ) 

, Irrigation water to be applied[Fields] - Irrigation by layer[l1,Fields] 

- Irrigation by layer[l2,Fields] - Irrigation by layer[l3,Fields] - 

Irrigation by layer[l4,Fields] - Irrigation by layer[l5,Fields] - 

Irrigation by layer[l6,Fields] - Irrigation by layer[l7,Fields] - 

Irrigation by layer[l8,Fields] - Irrigation by layer[l9,Fields] - 

Irrigation by layer[l10,Fields] - Irrigation by layer[l11,Fields] )  



448. Irrigation by layer[l13,Fields] = MIN ( Root zone layers 

depletion[l13,Fields] * irrigation depletion recharge switch + Depletion 

to saturation[l13,Fields] * ( 1 - irrigation depletion recharge switch ) 

, Irrigation water to be applied[Fields] - Irrigation by layer[l1,Fields] 

- Irrigation by layer[l2,Fields] - Irrigation by layer[l3,Fields] - 

Irrigation by layer[l4,Fields] - Irrigation by layer[l5,Fields] - 

Irrigation by layer[l6,Fields] - Irrigation by layer[l7,Fields] - 

Irrigation by layer[l8,Fields] - Irrigation by layer[l9,Fields] - 

Irrigation by layer[l10,Fields] - Irrigation by layer[l11,Fields] - 

Irrigation by layer[l12,Fields] )  

449. Irrigation by layer[l14,Fields] = MIN ( Root zone layers 

depletion[l14,Fields] * irrigation depletion recharge switch + Depletion 

to saturation[l14,Fields] * ( 1 - irrigation depletion recharge switch ) 

, Irrigation water to be applied[Fields] - Irrigation by layer[l1,Fields] 

- Irrigation by layer[l2,Fields] - Irrigation by layer[l3,Fields] - 

Irrigation by layer[l4,Fields] - Irrigation by layer[l5,Fields] - 

Irrigation by layer[l6,Fields] - Irrigation by layer[l7,Fields] - 

Irrigation by layer[l8,Fields] - Irrigation by layer[l9,Fields] - 

Irrigation by layer[l10,Fields] - Irrigation by layer[l11,Fields] - 

Irrigation by layer[l12,Fields] - Irrigation by layer[l13,Fields] )  

450. Irrigation by layer[l15,Fields] = MIN ( Root zone layers 

depletion[l15,Fields] * irrigation depletion recharge switch + Depletion 

to saturation[l15,Fields] * ( 1 - irrigation depletion recharge switch ) 

, Irrigation water to be applied[Fields] - Irrigation by layer[l1,Fields] 

- Irrigation by layer[l2,Fields] - Irrigation by layer[l3,Fields] - 

Irrigation by layer[l4,Fields] - Irrigation by layer[l5,Fields] - 

Irrigation by layer[l6,Fields] - Irrigation by layer[l7,Fields] - 

Irrigation by layer[l8,Fields] - Irrigation by layer[l9,Fields] - 

Irrigation by layer[l10,Fields] - Irrigation by layer[l11,Fields] - 

Irrigation by layer[l12,Fields] - Irrigation by layer[l13,Fields] - 

Irrigation by layer[l14,Fields] )  

451. Irrigation equivalent depth = Total Water Withdrawal / Irrigation Area * 

cubic meter per ha to mm  

452. Irrigation flag[Fields] = IF THEN ELSE ( Root zone relative 

depletion[Fields] >= Irrigation threshold[Fields] , season flag[Fields] , 

0) * ( 1 - scenescence trigger[Fields] )  



453. irrigation flag 2[Fields] = MAX ( 0, Irrigation flag[Fields] - delayed 

irrigation flag[Fields] )  

454. Irrigation per soil layer[soil layers,Barley] = Irrigation by layer[soil 

layers,Barley] / TIME STEP * Irrigate switch  

455. Irrigation per soil layer[soil layers,Potato] = Irrigation by layer[soil 

layers,Potato] / TIME STEP * Irrigate switch  

456. Irrigation per soil layer[soil layers,Wheat] = Irrigation by layer[soil 

layers,Wheat] / TIME STEP * Irrigate switch  

457. Irrigation per soil layer[soil layers,Canola] = Irrigation by layer[soil 

layers,Canola] / TIME STEP * Irrigate switch  

458. Irrigation per soil layer[soil layers,Sugar beet] = Irrigation by 

layer[soil layers,Sugar beet] / TIME STEP * Irrigate switch  

459. Irrigation per soil layer[soil layers,Alfalfa] = Irrigation by layer[soil 

layers,Alfalfa] / TIME STEP * Irrigate switch  

460. Irrigation per soil layer[soil layers,Barley Dryland] = 0 

461. Irrigation per soil layer[soil layers,Potato Dryland] = 0 

462. Irrigation per soil layer[soil layers,Wheat Dryland] = 0 

463. Irrigation per soil layer[soil layers,Canola Dryland] = 0 

464. Irrigation per soil layer[soil layers,Sugar beet Dryland] = 0 

465. Irrigation per soil layer[soil layers,Alfalfa DryLand] = 0 

466. Irrigation rate[Fields] = Total actual irrigation[Fields] / TIME STEP  

467. Irrigation technology adoption rate[Irrigation Method] = MAX ( 0, IF THEN 

ELSE ( simulation year < simulation start year , historic technology 

rate[Irrigation Method] , IF THEN ELSE ( simulation year > irrigation 

technology target year + 1 :OR: Irrigation application efficiency > 

Target efficiency by target year , technology rate after target 

year[Irrigation Method] * per year to per week , technology rate before 

target year[Irrigation Method] * per year to per week ) ) ) * Decision 

score to adopt improved irrigation technologies  

468. Irrigation technology retirement rate[Irrigation Method] = MIN ( 0, IF 

THEN ELSE ( simulation year < simulation start year , historic technology 

rate[Irrigation Method] , IF THEN ELSE ( simulation year > irrigation 

technology target year + 1 :OR: Irrigation application efficiency > 

Target efficiency by target year , technology rate after target 

year[Irrigation Method] * per year to per week , technology rate before 

target year[Irrigation Method] * per year to per week ) ) ) * -1 * 

Decision score to adopt improved irrigation technologies  



469. irrigation threshold in terms of RAW[Fields] = Irrigation 

threshold[Fields] / Stomatal closure upper threshold depletion[Fields]  

470. Irrigation water applied per hectare of crop at farm gate[Fields] = Net 

irrigation water applied per hectare of crop[Fields] / Irrigation 

application efficiency  

471. irrigation water available per crop[Fields] = Irrigation water available 

per unit field[Fields] / Crop mix[Fields]  

472. Irrigation water available per unit field[Fields] = ALLOCATE BY PRIORITY 

( Net field demand[Fields] , priority[Fields] , ELMCOUNT(Fields), 

priority width , Water storage supply above deficit level )  

473. irrigation water deficit per field[Fields] = irrigation water 

available[Fields] - irrigation water required[Fields]  

474. IWD = SAMPLE IF TRUE( drain , Total Water Withdrawal , 0)  

475. Ke[Fields] = ( 1 - Adjusted Canopy Cover[Fields] ) * Kex  

476. Land economic index = weighted average contribution margin per hectare  

477. Land productivity index = weighted average total crop yields per hectare  

478. layer capacity for drainage storage[soil layers,Fields] = MAX ( 0, soil 

layers SAT[soil layers,Fields] - soil layers water content[soil 

layers,Fields] )  

479. LEI = SAMPLE IF TRUE( drain , Land economic index , 0)  

480. live storage = irrigation districts owned storage + provincially owned 

storage  

481. LPI = SAMPLE IF TRUE( drain , Land productivity index , 0)  

482. Maximum temperature = LOOKUP BACKWARD ( Tmax lookup , Time )  

483. Minimum temperature = LOOKUP BACKWARD ( Tmin lookup , Time )  

484. Net field demand[Fields] = Net irrigation demand inflow[Fields] * TIME 

STEP * Crop mix[Fields] * irrigation depletion to optimum / 100 

485. Net irrigation demand inflow[Fields] = IF THEN ELSE ( Net Irrigation 

Requirement[Fields] - delayed net irrigation requirements[Fields] = Net 

Irrigation Requirement[Fields] :AND: Net Irrigation Requirement[Fields] 

<> 0, 1, 0) * Net Irrigation Requirement[Fields] / TIME STEP * season 

flag[Fields]  

486. Net Irrigation Requirement[Fields] = Root zone depletion[Fields] * 

irrigation flag 2[Fields] * Flag for irrigated and dry lands[Fields]  

487. Net irrigation water applied per hectare of crop[Fields] = Net Irrigation 

Water Applied[Fields] * mm to cubic meter per hectare  



488. non water variable costs[Fields] = ( crop insurance[Fields] + custom 

works and spec labor + fuel oil and lube[Fields] + labor[Fields] + 

operating interest + repairs[Fields] + seed fertilizers and 

chemicals[Fields] + storage[Fields] + trucking and marketing[Fields] + 

utilities[Fields] )  

489. per year to per week = 7 / 365 

490. percentage applied of required = IF THEN ELSE ( simulation year < 

simulation start year , 85, irrigation depletion to optimum )  

491. PI = SAMPLE IF TRUE( drain , Profitability index , 0)  

492. pivot flow rate = system capacity flow rate * pivot size  

493. Potential evaporation[Fields] = Ke[Fields] * Reference Evapotranspiration 

* days to week  

494. potential evaporation rate[Fields] = Potential evaporation[Fields]  

495. potential maximum storage Smax[Fields] = 254 * ( 100 / Curve Number 

CN[Fields] - 1)  

496. Precipitation = Area of resevoirs * unit mm km to cubic meter * Weekly 

Rainfall  

497. Precipitation by layer[l1,Fields] = MIN ( Effective precipitation 

events[Fields] , Depletion to saturation[l1,Fields] )  

498. Precipitation by layer[l2,Fields] = MIN ( Depletion to 

saturation[l2,Fields] , Effective precipitation events[Fields] - 

Precipitation by layer[l1,Fields] )  

499. Precipitation by layer[l3,Fields] = MIN ( Depletion to 

saturation[l3,Fields] , Effective precipitation events[Fields] - 

Precipitation by layer[l1,Fields] - Precipitation by layer[l2,Fields] )  

500. Precipitation by layer[l4,Fields] = MIN ( Depletion to 

saturation[l4,Fields] , Effective precipitation events[Fields] - 

Precipitation by layer[l1,Fields] - Precipitation by layer[l2,Fields] - 

Precipitation by layer[l3,Fields] )  

501. Precipitation by layer[l5,Fields] = MIN ( Depletion to 

saturation[l5,Fields] , Effective precipitation events[Fields] - 

Precipitation by layer[l1,Fields] - Precipitation by layer[l2,Fields] - 

Precipitation by layer[l3,Fields] - Precipitation by layer[l4,Fields] )  

502. Precipitation by layer[l6,Fields] = MIN ( Depletion to 

saturation[l6,Fields] , Effective precipitation events[Fields] - 

Precipitation by layer[l1,Fields] - Precipitation by layer[l2,Fields] - 



Precipitation by layer[l3,Fields] - Precipitation by layer[l4,Fields] - 

Precipitation by layer[l5,Fields] )  

503. Precipitation by layer[l7,Fields] = MIN ( Depletion to 

saturation[l7,Fields] , Effective precipitation events[Fields] - 

Precipitation by layer[l1,Fields] - Precipitation by layer[l2,Fields] - 

Precipitation by layer[l3,Fields] - Precipitation by layer[l4,Fields] - 

Precipitation by layer[l5,Fields] - Precipitation by layer[l6,Fields] )  

504. Precipitation by layer[l8,Fields] = MIN ( Depletion to 

saturation[l8,Fields] , Effective precipitation events[Fields] - 

Precipitation by layer[l1,Fields] - Precipitation by layer[l2,Fields] - 

Precipitation by layer[l3,Fields] - Precipitation by layer[l4,Fields] - 

Precipitation by layer[l5,Fields] - Precipitation by layer[l6,Fields] - 

Precipitation by layer[l7,Fields] )  

505. Precipitation by layer[l9,Fields] = MIN ( Depletion to 

saturation[l9,Fields] , Effective precipitation events[Fields] - 

Precipitation by layer[l1,Fields] - Precipitation by layer[l2,Fields] - 

Precipitation by layer[l3,Fields] - Precipitation by layer[l4,Fields] - 

Precipitation by layer[l5,Fields] - Precipitation by layer[l6,Fields] - 

Precipitation by layer[l7,Fields] - Precipitation by layer[l8,Fields] )  

506. Precipitation by layer[l10,Fields] = MIN ( Depletion to 

saturation[l10,Fields] , Effective precipitation events[Fields] - 

Precipitation by layer[l1,Fields] - Precipitation by layer[l2,Fields] - 

Precipitation by layer[l3,Fields] - Precipitation by layer[l4,Fields] - 

Precipitation by layer[l5,Fields] - Precipitation by layer[l6,Fields] - 

Precipitation by layer[l7,Fields] - Precipitation by layer[l8,Fields] - 

Precipitation by layer[l9,Fields] )  

507. Precipitation by layer[l11,Fields] = MIN ( Depletion to 

saturation[l11,Fields] , Effective precipitation events[Fields] - 

Precipitation by layer[l1,Fields] - Precipitation by layer[l2,Fields] - 

Precipitation by layer[l3,Fields] - Precipitation by layer[l4,Fields] - 

Precipitation by layer[l5,Fields] - Precipitation by layer[l6,Fields] - 

Precipitation by layer[l7,Fields] - Precipitation by layer[l8,Fields] - 

Precipitation by layer[l9,Fields] - Precipitation by layer[l10,Fields] )  

508. Precipitation by layer[l12,Fields] = MIN ( Depletion to 

saturation[l12,Fields] , Effective precipitation events[Fields] - 

Precipitation by layer[l1,Fields] - Precipitation by layer[l2,Fields] - 

Precipitation by layer[l3,Fields] - Precipitation by layer[l4,Fields] - 



Precipitation by layer[l5,Fields] - Precipitation by layer[l6,Fields] - 

Precipitation by layer[l7,Fields] - Precipitation by layer[l8,Fields] - 

Precipitation by layer[l9,Fields] - Precipitation by layer[l10,Fields] - 

Precipitation by layer[l11,Fields] )  

509. Precipitation by layer[l13,Fields] = MIN ( Depletion to 

saturation[l13,Fields] , Effective precipitation events[Fields] - 

Precipitation by layer[l1,Fields] - Precipitation by layer[l2,Fields] - 

Precipitation by layer[l3,Fields] - Precipitation by layer[l4,Fields] - 

Precipitation by layer[l5,Fields] - Precipitation by layer[l6,Fields] - 

Precipitation by layer[l7,Fields] - Precipitation by layer[l8,Fields] - 

Precipitation by layer[l9,Fields] - Precipitation by layer[l10,Fields] - 

Precipitation by layer[l11,Fields] - Precipitation by layer[l12,Fields] )  

510. Precipitation by layer[l14,Fields] = MIN ( Depletion to 

saturation[l14,Fields] , Effective precipitation events[Fields] - 

Precipitation by layer[l1,Fields] - Precipitation by layer[l2,Fields] - 

Precipitation by layer[l3,Fields] - Precipitation by layer[l4,Fields] - 

Precipitation by layer[l5,Fields] - Precipitation by layer[l6,Fields] - 

Precipitation by layer[l7,Fields] - Precipitation by layer[l8,Fields] - 

Precipitation by layer[l9,Fields] - Precipitation by layer[l10,Fields] - 

Precipitation by layer[l11,Fields] - Precipitation by layer[l12,Fields] - 

Precipitation by layer[l13,Fields] )  

511. Precipitation by layer[l15,Fields] = MIN ( Depletion to 

saturation[l15,Fields] , Effective precipitation events[Fields] - 

Precipitation by layer[l1,Fields] - Precipitation by layer[l2,Fields] - 

Precipitation by layer[l3,Fields] - Precipitation by layer[l4,Fields] - 

Precipitation by layer[l5,Fields] - Precipitation by layer[l6,Fields] - 

Precipitation by layer[l7,Fields] - Precipitation by layer[l8,Fields] - 

Precipitation by layer[l9,Fields] - Precipitation by layer[l10,Fields] - 

Precipitation by layer[l11,Fields] - Precipitation by layer[l12,Fields] - 

Precipitation by layer[l13,Fields] - Precipitation by layer[l14,Fields] )  

512. Precipitation rate[Fields,soil layers] = MAX ( 0, Precipitation by 

layer[soil layers,Fields] / TIME STEP )  

513. preset deficit level = provincial adjuster * provincially owned storage + 

district adjuster * irrigation districts owned storage  

514. productivity index = SAMPLE IF TRUE( drain , productivity ratio , initial 

productivity ratio )  



515. productivity ratio = ZIDZ ( Aboveground Biomass[Barley] , Aboveground 

Biomass[Barley Dryland] )  

516. productivity score = productivity LOOKUP ( productivity index )  

517. Profitability index = ZIDZ ( weighted average contribution margin per 

hectare , weighted average total crop yields per hectare )  

518. Pumping cost[Fields] = Flag for irrigated and dry lands[Fields] * Average 

pumping KWh[Fields] * ( electricity percentage * electricity rate + 

0.0036 * natural gas percentage * natural gas rate ) / pivot size  

519. pumping hours required per pivot[Fields] = ( Irrigation water applied per 

hectare of crop at farm gate[Fields] / 2.47105 * end of season stock 

drainage flag[Fields] ) / ( pivot flow rate / pivot size * 0.227125)  

520. rainfall timer = MODULO ( Time , 1)  

521. Rainfall weekly event = IF THEN ELSE ( rainfall timer , 0, 1) * Weekly 

Rainfall  

522. rate 1[Fields] = irrigation water available per crop[Fields] / TIME STEP  

523. rate 1 drain[Fields] = drain * irrigation water available[Fields] / TIME 

STEP  

524. rate 2[Fields] = Net irrigation demand inflow[Fields] * irrigation 

depletion to optimum / 100 

525. rate 2 drain[Fields] = drain * irrigation water required[Fields] / TIME 

STEP  

526. rate of accumulation[Fields] = IF THEN ELSE ( Canopy senescence water 

stress coefficient Kssen[Fields] < 0.9 :AND: season flag[Fields] , 1, 0)  

527. ratio of withdrawal to licence = Withdrawal / Water licence allocation  

528. Re initialization[soil layers,Fields] = start season[Fields] * Soil 

layers depletion[soil layers,Fields] / TIME STEP * 0.45 

529. Readily evaporable water[Fields] = ( field capacity water content 

ratio[l1,Fields] - Air dry soil water content ratio[l1,Fields] ) * 

Zsurf[Fields]  

530. Redistribution rate[l1,Fields] = 0 

531. Redistribution rate[l2,Fields] = Drainage rate[l1,Fields]  

532. Redistribution rate[l3,Fields] = Drainage rate[l2,Fields]  

533. Redistribution rate[l4,Fields] = Drainage rate[l3,Fields]  

534. Redistribution rate[l5,Fields] = Drainage rate[l4,Fields]  

535. Redistribution rate[l6,Fields] = Drainage rate[l5,Fields]  

536. Redistribution rate[l7,Fields] = Drainage rate[l6,Fields]  

537. Redistribution rate[l8,Fields] = Drainage rate[l7,Fields]  



538. Redistribution rate[l9,Fields] = Drainage rate[l8,Fields]  

539. Redistribution rate[l10,Fields] = Drainage rate[l9,Fields]  

540. Redistribution rate[l11,Fields] = Drainage rate[l10,Fields]  

541. Redistribution rate[l12,Fields] = Drainage rate[l11,Fields]  

542. Redistribution rate[l13,Fields] = Drainage rate[l12,Fields]  

543. Redistribution rate[l14,Fields] = Drainage rate[l13,Fields]  

544. Redistribution rate[l15,Fields] = Drainage rate[l14,Fields]  

545. ref et in = Weekly evapotranspiration rate * season flag[Barley]  

546. ref et out = drain * Cumulative Ref ET / TIME STEP  

547. Ref HI[Fields] = ( Increase in harvest index per decade[Fields] * ( Time 

+ 1) / 521.7 + HIo[Fields] ) + HIo[Fields] * 0 

548. Reference Evapotranspiration = IF THEN ELSE ( Equation selector = 1, ET01 

, IF THEN ELSE ( Equation selector = 2, ET02 , IF THEN ELSE ( Equation 

selector = 3, ET03 , ET04 using lookup ) ) )  

549. Relative depletion between upper and lower thresholds for canopy 

expansion[Fields] = ZIDZ ( Adjusted depletion for canopy 

expansion[Fields] , Total available water between upper and lower 

thresholds for canopy expansion[Fields] )  

550. Relative depletion between upper and lower thresholds for canopy 

senescence[Fields] = ZIDZ ( Adjusted depletion for canopy 

senescence[Fields] , Total available water between upper and lower 

thresholds for canopy senescence stress[Fields] )  

551. Relative depletion between upper and lower thresholds for stomatal 

closure[Fields] = ZIDZ ( Adjusted depletion for stomatal closure[Fields] 

, Total available water between upper and lower thresholds for stomotal 

closure[Fields] )  

552. Relative nitrogen[Fields] = MAX ( 0, MIN ( 1, IF THEN ELSE ( Time at 

which yield starts[Fields] = 0, 0, STEP ( Nitrogen applied[Fields] , Time 

at which yield starts[Fields] ) ) / Maximum nitrogen[Fields] ) )  

553. Relative yield response to nitrogen[Fields] = coeff a[Fields] * Relative 

nitrogen[Fields] ^ 2 + coeff b[Fields] * Relative nitrogen[Fields] + 

coeff c[Fields]  

554. repairs[Fields] = building repairs[Fields] + machinary repairs[Fields]  

555. Residue accumulation[Fields] = Biomass accumulation rate[Fields] * ( 1 - 

Harvest Index[Fields] )  

556. Root growth[Fields] = IF THEN ELSE ( Effective Rooting Depth[Fields] <= 

Maximum effective rooting depth Zx[Fields] , Stomatal closure water 



stress coefficient Kssto[Fields] * ( Maximum effective rooting depth 

Zx[Fields] - Sowing depth Zini[Fields] ) * ZIDZ ( ( ( MAX ( CGDD from 

sowing or transplanting[Fields] - Emergence or Recovery GDD[Fields] / 2, 

0) ) / ( Maximum root depth GDD[Fields] - Emergence or Recovery 

GDD[Fields] / 2) ) ^ ( 1 / ERD shape factor[Fields] ) , ( ERD shape 

factor[Fields] * ( MAX ( CGDD from sowing or transplanting[Fields] - 

Emergence or Recovery GDD[Fields] / 2, 0) ) ) ) * conversion 

coefficient[Fields] , 0)  

557. Root water extraction flag[l1,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l1] , 

1, 0)  

558. Root water extraction flag[l2,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l1] + 

thickness of soil layers[Fields,l2] , 1, 0)  

559. Root water extraction flag[l3,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l3] + 

thickness of soil layers[Fields,l1] + thickness of soil layers[Fields,l2] 

, 1, 0)  

560. Root water extraction flag[l4,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l3] + 

thickness of soil layers[Fields,l1] + thickness of soil layers[Fields,l2] 

+ thickness of soil layers[Fields,l4] , 1, 0)  

561. Root water extraction flag[l5,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l3] + 

thickness of soil layers[Fields,l1] + thickness of soil layers[Fields,l2] 

+ thickness of soil layers[Fields,l4] + thickness of soil 

layers[Fields,l5] , 1, 0)  

562. Root water extraction flag[l6,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l3] + 

thickness of soil layers[Fields,l1] + thickness of soil layers[Fields,l2] 

+ thickness of soil layers[Fields,l4] + thickness of soil 

layers[Fields,l5] + thickness of soil layers[Fields,l6] , 1, 0)  

563. Root water extraction flag[l7,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l3] + 

thickness of soil layers[Fields,l1] + thickness of soil layers[Fields,l2] 

+ thickness of soil layers[Fields,l4] + thickness of soil 



layers[Fields,l5] + thickness of soil layers[Fields,l6] + thickness of 

soil layers[Fields,l7] , 1, 0)  

564. Root water extraction flag[l8,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l3] + 

thickness of soil layers[Fields,l1] + thickness of soil layers[Fields,l2] 

+ thickness of soil layers[Fields,l4] + thickness of soil 

layers[Fields,l5] + thickness of soil layers[Fields,l6] + thickness of 

soil layers[Fields,l7] + thickness of soil layers[Fields,l8] , 1, 0)  

565. Root water extraction flag[l9,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l3] + 

thickness of soil layers[Fields,l1] + thickness of soil layers[Fields,l2] 

+ thickness of soil layers[Fields,l4] + thickness of soil 

layers[Fields,l5] + thickness of soil layers[Fields,l6] + thickness of 

soil layers[Fields,l7] + thickness of soil layers[Fields,l8] + thickness 

of soil layers[Fields,l9] , 1, 0)  

566. Root water extraction flag[l10,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l3] + 

thickness of soil layers[Fields,l1] + thickness of soil layers[Fields,l2] 

+ thickness of soil layers[Fields,l4] + thickness of soil 

layers[Fields,l5] + thickness of soil layers[Fields,l6] + thickness of 

soil layers[Fields,l7] + thickness of soil layers[Fields,l8] + thickness 

of soil layers[Fields,l9] + thickness of soil layers[Fields,l10] , 1, 0)  

567. Root water extraction flag[l11,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l3] + 

thickness of soil layers[Fields,l1] + thickness of soil layers[Fields,l2] 

+ thickness of soil layers[Fields,l4] + thickness of soil 

layers[Fields,l5] + thickness of soil layers[Fields,l6] + thickness of 

soil layers[Fields,l7] + thickness of soil layers[Fields,l8] + thickness 

of soil layers[Fields,l9] + thickness of soil layers[Fields,l10] + 

thickness of soil layers[Fields,l11] , 1, 0)  

568. Root water extraction flag[l12,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l3] + 

thickness of soil layers[Fields,l1] + thickness of soil layers[Fields,l2] 

+ thickness of soil layers[Fields,l4] + thickness of soil 

layers[Fields,l5] + thickness of soil layers[Fields,l6] + thickness of 

soil layers[Fields,l7] + thickness of soil layers[Fields,l8] + thickness 

of soil layers[Fields,l9] + thickness of soil layers[Fields,l10] + 



thickness of soil layers[Fields,l11] + thickness of soil 

layers[Fields,l12] , 1, 0)  

569. Root water extraction flag[l13,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l3] + 

thickness of soil layers[Fields,l1] + thickness of soil layers[Fields,l2] 

+ thickness of soil layers[Fields,l4] + thickness of soil 

layers[Fields,l5] + thickness of soil layers[Fields,l6] + thickness of 

soil layers[Fields,l7] + thickness of soil layers[Fields,l8] + thickness 

of soil layers[Fields,l9] + thickness of soil layers[Fields,l10] + 

thickness of soil layers[Fields,l11] + thickness of soil 

layers[Fields,l12] + thickness of soil layers[Fields,l13] , 1, 0)  

570. Root water extraction flag[l14,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l3] + 

thickness of soil layers[Fields,l1] + thickness of soil layers[Fields,l2] 

+ thickness of soil layers[Fields,l4] + thickness of soil 

layers[Fields,l5] + thickness of soil layers[Fields,l6] + thickness of 

soil layers[Fields,l7] + thickness of soil layers[Fields,l8] + thickness 

of soil layers[Fields,l9] + thickness of soil layers[Fields,l10] + 

thickness of soil layers[Fields,l11] + thickness of soil 

layers[Fields,l12] + thickness of soil layers[Fields,l13] + thickness of 

soil layers[Fields,l14] , 1, 0)  

571. Root water extraction flag[l15,Fields] = IF THEN ELSE ( Effective rooting 

depth adjusted[Fields] * mm to m >= thickness of soil layers[Fields,l3] + 

thickness of soil layers[Fields,l1] + thickness of soil layers[Fields,l2] 

+ thickness of soil layers[Fields,l4] + thickness of soil 

layers[Fields,l5] + thickness of soil layers[Fields,l6] + thickness of 

soil layers[Fields,l7] + thickness of soil layers[Fields,l8] + thickness 

of soil layers[Fields,l9] + thickness of soil layers[Fields,l10] + 

thickness of soil layers[Fields,l11] + thickness of soil 

layers[Fields,l12] + thickness of soil layers[Fields,l13] + thickness of 

soil layers[Fields,l14] + thickness of soil layers[Fields,l15] , 1, 0)  

572. Root zone depletion[Fields] = MAX ( 0, Root zone field capacity[Fields] - 

Root zone water content[Fields] )  

573. Root zone field capacity[Fields] = SUM ( field capacity water content 

ratio[soil layers!,Fields] * thickness of soil layers[Fields,soil 

layers!] * Root water extraction flag[soil layers!,Fields] )  



574. Root zone layers depletion[soil layers,Fields] = Root water extraction 

flag[soil layers,Fields] * Soil layers depletion[soil layers,Fields]  

575. Root zone layers TAW[soil layers,Fields] = ( soil layers FC[soil 

layers,Fields] - soil layers PWP[soil layers,Fields] ) * Root water 

extraction flag[soil layers,Fields]  

576. Root zone layers water content[soil layers,Fields] = Root water 

extraction flag[soil layers,Fields] * soil layers water content[soil 

layers,Fields]  

577. Root zone permenant wilting point[Fields] = SUM ( permenant wilting point 

water content ratio[soil layers!,Fields] * thickness of soil 

layers[Fields,soil layers!] * Root water extraction flag[soil 

layers!,Fields] )  

578. Root zone relative depletion[Fields] = ZIDZ ( Root zone depletion[Fields] 

, Root zone TAW[Fields] )  

579. Root zone saturation[Fields] = SUM ( saturation water content[soil 

layers!,Fields] * thickness of soil layers[Fields,soil layers!] * Root 

water extraction flag[soil layers!,Fields] )  

580. Root zone TAW[Fields] = SUM ( Root zone layers TAW[soil layers!,Fields] )  

581. Root zone water content[Fields] = SUM ( Root zone layers water 

content[soil layers!,Fields] )  

582. Runoff[Fields] = MAX ( 0, IF THEN ELSE ( Rainfall weekly event <= 0.2 * 

potential maximum storage Smax[Fields] , 0, ( Rainfall weekly event - 0.2 

* potential maximum storage Smax[Fields] ) ^ 2 / ( Rainfall weekly event 

+ potential maximum storage Smax[Fields] - 0.2 * potential maximum 

storage Smax[Fields] ) ) )  

583. RZ layers WC ratio[soil layers,Fields] = Root zone layers water 

content[soil layers,Fields] / thickness of soil layers[Fields,soil 

layers]  

584. RZ WC ratio[Fields] = SUM ( RZ layers WC ratio[soil layers!,Fields] ) / 

sum of layers[Fields]  

585. scenescence trigger[Fields] = IF THEN ELSE ( CGDD from sowing or 

transplanting[Fields] >= Senescence GDD[Fields] :OR: ( senescence trigger 

accumulator[Fields] >= trigger factor :AND: CGDD from sowing or 

transplanting[Fields] >= Maximum canopy GDD[Fields] / 2) , 1, 0)  

586. season flag[Fields] = start of season flag[Fields] * ( 1 - end of season 

stock drainage flag[Fields] )  

587. season in[Fields] = start season[Fields]  



588. season out[Fields] = drain * start of season stock[Fields] / TIME STEP  

589. seed fertilizers and chemicals[Fields] = chemicals[Fields] + 

fertilizers[Fields] + seed[Fields]  

590. simulation year = simulation year LOOKUP ( Time )  

591. soil layers AD[soil layers,Fields] = Air dry soil water content 

ratio[soil layers,Fields] * thickness of soil layers[Fields,soil layers]  

592. Soil layers depletion[soil layers,Fields] = MAX ( 0, soil layers FC[soil 

layers,Fields] - soil layers water content[soil layers,Fields] )  

593. soil layers FC[soil layers,Fields] = field capacity water content 

ratio[soil layers,Fields] * thickness of soil layers[Fields,soil layers]  

594. soil layers PWP[soil layers,Fields] = permenant wilting point water 

content ratio[soil layers,Fields] * thickness of soil layers[Fields,soil 

layers]  

595. soil layers SAT[soil layers,Fields] = saturation water content[soil 

layers,Fields] * thickness of soil layers[Fields,soil layers]  

596. soil layers TAW[Fields,soil layers] = soil layers FC[soil layers,Fields] 

- soil layers PWP[soil layers,Fields]  

597. soil layers water content ratio[soil layers,Fields] = soil layers water 

content[soil layers,Fields] / thickness of soil layers[Fields,soil 

layers]  

598. Soil profile depletion[soil layers,Fields] = MAX ( 0, ( soil layers 

FC[soil layers,Fields] - soil layers water content[soil layers,Fields] ) 

)  

599. soil profile field capacity[Fields] = SUM ( soil layers FC[soil 

layers!,Fields] * Root zone layers activation flag[Fields,soil layers!] )  

600. soil profile permenant wilting point[Fields] = SUM ( Root zone layers 

activation flag[Fields,soil layers!] * soil layers PWP[soil 

layers!,Fields] )  

601. Soil profile relative depletion[Fields] = SUM ( Soil profile 

depletion[soil layers!,Fields] / TAW of soil profile[soil layers!,Fields] 

) / SUM ( Root zone layers activation flag[Fields,soil layers!] )  

602. soil profile saturation[Fields] = SUM ( Root zone layers activation 

flag[Fields,soil layers!] * soil layers SAT[soil layers!,Fields] )  

603. Soil profile total depletion[Fields] = SUM ( Soil profile depletion[soil 

layers!,Fields] )  

604. Soil Water Content[Fields] = SUM ( soil layers water content[soil 

layers!,Fields] * Root zone layers activation flag[Fields,soil layers!] )  



605. Spill off = IF THEN ELSE ( Live Water Storage >= total live water storage 

, ( Live Water Storage - total live water storage ) , 0)  

606. start of season flag[Fields] = IF THEN ELSE ( start of season 

stock[Fields] , 1, 0)  

607. start season[Fields] = IF THEN ELSE ( MODULO ( start season flag LOOKUP ( 

Time ) , 1) = 0, 1, 0)  

608. Stomatal closure water stress coefficient Kssto[Fields] = IF THEN ELSE ( 

Root zone relative depletion[Fields] <= Stomatal closure upper threshold 

depletion[Fields] , 1, IF THEN ELSE ( Root zone relative 

depletion[Fields] > Stomatal closure lower threshold depletion[Fields] , 

0, Linear or convex for stomatal closure * ( 1 - ( ( EXP ( stomatal 

control shape factor[Fields] * Relative depletion between upper and lower 

thresholds for stomatal closure[Fields] ) - 1) / ( EXP ( stomatal control 

shape factor[Fields]) - 1) ) ) + ( 1 - Relative depletion between upper 

and lower thresholds for stomatal closure[Fields] ) * ( 1 - Linear or 

convex for stomatal closure ) ) )  

609. storage flag = storage flag LOOKUP ( Time )  

610. streamflow input = streamflow LOOKUP ( Time )  

611. Streamflow rate = streamflow input * ( 1 - Water Conservation Objectives 

) * ( 1 - Instream flow needs IFN )  

612. sum of layers[Fields] = SUM ( Root water extraction flag[soil 

layers!,Fields] )  

613. SWC ratio[Fields] = SUM ( soil layers water content ratio[soil 

layers!,Fields] ) / 15 

614. SWC rel[Fields] = MAX ( 0, ( ( ( soil layers water content[l1,Fields] - 

soil layers AD[l1,Fields] ) / ( soil layers SAT[l1,Fields] - soil layers 

AD[l1,Fields] ) ) + ( ( soil layers water content[l2,Fields] - soil 

layers AD[l2,Fields] ) / ( soil layers SAT[l2,Fields] - soil layers 

AD[l2,Fields] ) ) + ( ( soil layers water content[l3,Fields] - soil 

layers AD[l3,Fields] ) / ( soil layers SAT[l3,Fields] - soil layers 

AD[l3,Fields] ) ) ) / 3)  

615. Tavg = ( MAX ( Maximum temperature + Temperature adjustment lever , 0) + 

( Minimum temperature + Temperature adjustment lever ) ) / 2 

616. Tavg adjusted[Fields] = IF THEN ELSE ( Average temperature[Fields] < Base 

temperature[Fields] , Base temperature[Fields] , Average 

temperature[Fields] )  



617. TAW of soil profile[soil layers,Fields] = soil layers FC[soil 

layers,Fields] - soil layers PWP[soil layers,Fields]  

618. TCM = SUM ( Contribution margin[Fields!] * Crop mix[Fields!] ) * 

Irrigation Area  

619. Tdiff = MAX ( Maximum temperature + Temperature adjustment lever , 0) - ( 

Minimum temperature + Temperature adjustment lever )  

620. Temperature biomass stress Ks[Fields] = IF THEN ELSE ( Temperature stress 

effect on biomass switch = 1, IF THEN ELSE ( Growing Degree Days[Fields] 

< Minimum GDD upper threshold[Fields] , 1 / ( 1 + EXP ( - ( Growing 

Degree Days[Fields] - Minimum GDD upper threshold[Fields] / 2) ) ) , 1) , 

1)  

621. Time at which yield starts[Fields] = SAMPLE IF TRUE( :NOT: Time at which 

yield starts[Fields] :AND: CGDD from sowing or transplanting[Fields] >= 

Start of yield and building up HI GDD[Fields] , Time , 0)  

622. Time rate 2[Fields] = IF THEN ELSE ( :NOT: end of season stock drainage 

flag[Fields] :AND: CGDD from sowing or transplanting[Fields] >= Maximum 

canopy GDD[Fields] , 1, 0)  

623. Tmax adjusted[Fields] = IF THEN ELSE ( Maximum temperature + Temperature 

adjustment lever >= Upper temperature[Fields] , Upper temperature[Fields] 

, IF THEN ELSE ( Maximum temperature + Temperature adjustment lever < 

Base temperature[Fields] , Base temperature[Fields] , Maximum temperature 

+ Temperature adjustment lever ) )  

624. Tmin adjusted[Fields] = IF THEN ELSE ( Minimum temperature + Temperature 

adjustment lever > Upper temperature[Fields] , Upper temperature[Fields] 

, Minimum temperature + Temperature adjustment lever )  

625. Total actual irrigation[Fields] = SUM ( Irrigation per soil layer[soil 

layers!,Fields] ) * TIME STEP  

626. total area of each field[Fields] = Irrigation Area * Crop mix[Fields] * 

Flag for irrigated and dry lands[Fields]  

627. total area of each field at the start of the season[Fields] = total area 

of each field[Fields]  

628. Total available water between upper and lower thresholds for canopy 

expansion[Fields] = ( Canopy expansion lower depletion threshold[Fields] 

- Canopy expansion upper depletion threshold[Fields] ) * Root zone 

TAW[Fields]  

629. Total available water between upper and lower thresholds for canopy 

senescence stress[Fields] = ( Canopy threshold lower threshold 



depletion[Fields] - Canopy senescence upper threshold depletion[Fields] ) 

* Root zone TAW[Fields]  

630. Total available water between upper and lower thresholds for stomotal 

closure[Fields] = ( Stomatal closure lower threshold depletion[Fields] - 

Stomatal closure upper threshold depletion[Fields] ) * Root zone 

TAW[Fields]  

631. Total expenses = SAMPLE IF TRUE( drain , ( Expenses[Barley] + 

Expenses[Potato] + Expenses[Wheat] + Expenses[Canola] + Expenses[Sugar 

beet] + Expenses[Alfalfa] ) / 6, 0)  

632. Total gross irrigation applied at farm gates = SUM ( gross irrigation 

water applied per field[Fields!] )  

633. Total gross irrigation applied at headworks = Total gross irrigation 

applied at farm gates / Conveyance system efficiency  

634. Total gross irrigation water demand at farm gate = SUM ( Field gross 

irrigation water demand at farm gate[Fields!] )  

635. Total gross irrigation water demand at headworks = Total gross irrigation 

water demand at farm gate / Conveyance system efficiency  

636. total live water storage = IF THEN ELSE ( simulation year >= start year 

of construction + construction lag in years , live storage * ( 1 + 

percentage increase in storage / 100) , live storage )  

637. total water supply rate = storage flag * Streamflow rate  

638. transpiration by layer[soil layers,Fields] = helping matrix[soil 

layers,Fields] / ( sum of layers[Fields] * ( sum of layers[Fields] + 1) / 

2) * Transpiration demand[Fields] * Stomatal closure water stress 

coefficient Kssto[Fields]  

639. Transpiration demand[Fields] = Crop transpiration coefficient 

Kctr[Fields] * Weekly Reference Evapotranspiration  

640. Transpiration rate[soil layers,Fields] = IF THEN ELSE ( soil layers water 

content[soil layers,Fields] <= 0, 0, transpiration by layer[soil 

layers,Fields] )  

641. trigger factor = IF THEN ELSE ( TIME STEP = 1, TIME STEP , IF THEN ELSE ( 

TIME STEP = 0.5, TIME STEP , scenescence trigger multiplier ) )  

642. Water available to apply per irrigation event[Fields] = IF THEN ELSE ( 

Water supply major feedback ON OFF = 1, IF THEN ELSE ( Irrigate switch = 

0, 0, MIN ( Irrigation application[Fields] , irrigation water available 

per crop[Fields] ) ) , IF THEN ELSE ( Irrigate switch = 0, 0, Irrigation 

application[Fields] ) )  



643. water demand risk index = ratio of withdrawal to licence  

644. water demand risk score = water supply reliability LOOKUP ( water demand 

risk index )  

645. Water economic index = ZIDZ ( weighted average contribution margin per 

hectare , weighted average total gross irrigation applied per hectare at 

headworks )  

646. water horsepower required[Irrigation Method] = pump operating 

pressure[Irrigation Method] * pivot flow rate / ( 1715 * pump efficiency 

)  

647. water potential deficit = MIN ( 0, Live Water Storage - irrigation 

depletion to optimum / 100 * Total gross irrigation water demand at 

headworks ) * IF THEN ELSE ( Live Water Storage <= preset deficit level , 

1, 0)  

648. Water Productivity Adjusted[Fields] = Water Productivity WP[Fields] / gm 

per sqm to t per ha * fco2  

649. Water productivity index = ZIDZ ( weighted average total crop yields per 

hectare , weighted average total gross irrigation applied per hectare at 

headworks ) * ton to kg  

650. Water scarcity index = ZIDZ ( Total Water Withdrawal , Water licence 

allocation )  

651. Water scarcity index 2 = ZIDZ ( Total Water Withdrawal * Total Water 

Withdrawal , Total Water Streamflow * Water licence allocation )  

652. Water shortage = ( ( water potential deficit * -1) / Irrigation Area ) * 

1 / mm to cubic meter per hectare  

653. water storage supply = MAX ( 0, Live Water Storage - preset deficit level 

)  

654. Water storage supply above deficit level = MAX ( 0, ( Live Water Storage 

- preset deficit level ) / Irrigation Area * 1 / mm to cubic meter per 

hectare )  

655. Weekly evapotranspiration rate = Weekly Reference Evapotranspiration  

656. Weekly Growing Degrees[Fields] = Growing Degree Days[Fields] * 7 

657. weekly rain = Weekly Rainfall * season flag[Barley]  

658. Weekly Rainfall = LOOKUP BACKWARD ( Weekly Rainfall LOOKUP , Time )  

659. Weekly Reference Evapotranspiration = Reference Evapotranspiration * days 

to week  

660. WEI = SAMPLE IF TRUE( drain , Water economic index , 0)  



661. weighted average contribution margin per hectare = MAX ( Contribution 

margin[Barley] * Crop mix[Barley] + Contribution margin[Potato] * Crop 

mix[Potato] + Contribution margin[Wheat] * Crop mix[Wheat] + Contribution 

margin[Canola] * Crop mix[Canola] + Contribution margin[Sugar beet] * 

Crop mix[Sugar beet] + Contribution margin[Alfalfa] * Crop mix[Alfalfa] , 

0)  

662. weighted average field gross irrigation applied per hectare at farm 

gates[Fields] = mm to cubic meter per hectare * Net Irrigation Water 

Applied[Fields] * Crop mix[Fields] / Irrigation application efficiency  

663. weighted average total crop yields per hectare = Dry matter crop 

yield[Barley] * Crop mix[Barley] + Dry matter crop yield[Potato] * Crop 

mix[Potato] + Dry matter crop yield[Wheat] * Crop mix[Wheat] + Dry matter 

crop yield[Canola] * Crop mix[Canola] + Dry matter crop yield[Sugar beet] 

* Crop mix[Sugar beet] + Dry matter crop yield[Alfalfa] * Crop 

mix[Alfalfa]  

664. weighted average total gross irrigation applied per hectare at headworks 

= SUM ( weighted average field gross irrigation applied per hectare at 

farm gates[Fields!] ) / Conveyance system efficiency  

665. weighting factor = 1 - ( ( 550 - Actual CO2 ) / ( 550 - Reference CO2 ) )  

666. Withdrawal = SAMPLE IF TRUE( drain , Total Water Withdrawal , reference 

demand value )  

667. WPI = SAMPLE IF TRUE( drain , Water productivity index , 0)  

668. WSI = SAMPLE IF TRUE( drain , Water scarcity index , 0)  

669. WSI2 = SAMPLE IF TRUE( drain , Water scarcity index 2 , 0)  

• Aboveground Biomass - Units: t/ha 

• access to incentive and subsidies LOOKUP - Units: Dmnl 

• access to incentives score - Units: Dmnl 

• Actual CO2 - Units: ppm 

• Actual evaporation - Units: mm/week 

• actual evaporation rate - Units: mm/week 

• actual evapotranspiration rate - Units: mm/week 

• Actual transpiration - Units: mm/week 

• actual transpiration rate - Units: mm/week 



• Adjusted Canopy Cover - Units: Dmnl 

• Adjusted CDC - Units: 1/degree day 

• Adjusted CGC - Units: 1/degree day 

• Adjusted depletion for canopy expansion - Units: mm 

• Adjusted depletion for canopy senescence - Units: mm 

• Adjusted depletion for stomatal closure - Units: mm 

• Adjusted Kctrx - Units: Dmnl 

• Air dry soil water content ratio - Units: Dmnl 

• annual deficit flag - Units: Dmnl 

• Area Expansion - Units: ha/week 

• Area of reservoirs - Units: km2 

• Aridity Index - Units: Dmnl 

• aridity index LOOKUP - Units: Dmnl 

• aridity index score - Units: Dmnl 

• Average pumping KWh - Units: kWh/pivot 

• Average temperature - Units: degreeC 

• Base temperature - Units: degreeC 

• bface - Units: Dmnl 

• Biomass accumulation rate - Units: t/(week*ha) 

• Biomass formation flag - Units: Dmnl 

• BM - Units: t/ha 

• bsted - Units: Dmnl 

• building repairs - Units: $/acre 

• Canopy Cover - Units: Dmnl 

• Canopy cover flag - Units: Dmnl 

• Canopy Cover Stock - Units: Dmnl 

• canopy decay max - Units: 1/week 

• Canopy decay rate - Units: 1/week 

• Canopy development water stress coefficient Ksexp - Units: Dmnl 

• Canopy expansion lower depletion threshold - Units: Dmnl 

• canopy expansion shape factor - Units: Dmnl 

• Canopy expansion upper depletion threshold - Units: Dmnl 

• Canopy in exp decay rate - Units: 1/week 



• Canopy in exp growth rate - Units: 1/week 

• Canopy level - Units: 1/week 

• canopy out adjusted - Units: 1/week 

• canopy senescence stress shape factor - Units: Dmnl 

• Canopy senescence upper threshold depletion - Units: Dmnl 

• Canopy senescence water stress coefficient Kssen - Units: Dmnl 

• Canopy threshold lower threshold depletion - Units: Dmnl 

• CC0 - Units: Dmnl 

• CCx - Units: Dmnl 

• CDC - Units: 1/degree day 

• CGC - Units: 1/degree day 

• CGDD flag - Units: Dmnl 

• CGDD from emergence or recovering - Units: degree day 

• CGDD from flowering - Units: degree day 

• CGDD from senescence - Units: degree day 

• CGDD from sowing or transplanting - Units: degree day 

• chemicals - Units: $/acre 

• clear residue - Units: t/(week*ha) 

• CO2 lookup - Units: ppm 

• coeff a - Units: Dmnl 

• coeff b - Units: Dmnl 

• coeff c - Units: Dmnl 

• construction lag in years - Units: year 

• Contribution margin - Units: $/ha 

• conversion coefficient - Units: degree day/week 

• Conveyance -  

• Conveyance infrastructure length - Units: km 

• conveyance infrastructure length capacity - Units: km 

• Conveyance system efficiency - Units: Dmnl 

• Conveyance system method efficiency - Units: Dmnl 

• conveyance target year - Units: year 

• Correction factor - Units: Dmnl 

• crop insurance - Units: $/acre 



• Crop mix - Units: Dmnl 

• crop mix change rate - Units: 1/year 

• Crop price LOOKUP - Units: $/t 

• Crop residue in soil - Units: t/ha 

• Crop revenue per hectare - Units: $/ha 

• Crop selling price per ton - Units: $/t 

• Crop transpiration coefficient Kctr - Units: Dmnl 

• crop type - Units: Dmnl 

• Crops adding rate - Units: 1/week 

• Crops retiring rate - Units: 1/week 

• cubic meter per ha to mm - Units: mm/m3 

• Cumulative Actual Evaporation - Units: mm 

• Cumulative Actual Evapotranspiration - Units: mm 

• Cumulative Actual Transpiration - Units: mm 

• Cumulative growing degree days - Units: degree day 

• Cumulative Potential Evaporation - Units: mm 

• Cumulative precipitation - Units: mm 

• Cumulative Ref ET - Units: mm 

• Cumulative Reference Evapotranspiration - Units: mm 

• Curve Number CN - Units: Dmnl 

• custom works and spec labor - Units: $/acre 

• CY - Units: t/ha 

• days to week - Units: Day/week 

• Decision score to adopt improved irrigation technologies - Units: Dmnl 

• Decision score to expand irrigation area - Units: Dmnl 

• decline factor fk - Units: Dmnl 

• Deep percolated precipitation - Units: mm 

• Deep percolation - Units: mm 

• deep percolation rate - Units: mm/week 

• Deficit counter - Units: Dmnl 

• deficit counter rate - Units: 1/week 

• deficit delayed - Units: **undefined** 

• deficit drain - Units: 1/week 



• deficit flag - Units: Dmnl 

• deficit irrigation application - Units: Dmnl 

• degreeC to degree day - Units: degree day/degreeC 

• delay fixed canopy decay max - Units: 1/week 

• delay for irrigation - Units: Day 

• delayed CGDD - Units: degree day 

• delayed conveyance - Units: km 

• delayed historic crop mix - Units: Dmnl 

• delayed historic irrigation area - Units: ha 

• delayed irrigation flag - Units: Dmnl 

• delayed net irrigation requirements - Units: mm 

• delayed technology - Units: Dmnl 

• Delta - Units: kPa/degreeC 

• Demand Withdrawal - Units: m3/week 

• Depletion to saturation - Units: mm 

• district adjuster - Units: Dmnl 

• Diversion to Storage - Units: m3/week 

• drain - Units: Dmnl 

• drain actual evaporation - Units: mm/week 

• Drain Biomass Stock - Units: t/(week*ha) 

• drain canopy stock - Units: 1/week 

• Drain CGDD stock 2 - Units: degree day/week 

• drain cpe - Units: mm/week 

• drain deep percolated precipitation stock - Units: mm/week 

• drain ERD stock - Units: m/week 

• drain HI stock - Units: 1/degree day 

• drain net irrigation water applied stock - Units: mm/week 

• drain net irrigation water demand stock - Units: mm/(week*m2) 

• drain rain - Units: mm/week 

• Drain stock - Units: 1/week 

• Drain stock 1 - Units: degree day/week 

• Drain stock 2 - Units: degree day/week 

• Drain stock 3 - Units: degree day/week 



• Drain stock 5 - Units: degree day/week 

• drain streamflow supply stock - Units: m3/week 

• Drain time stock 2 - Units: 1 

• drain total demand stock - Units: m3/week 

• drain water supply stock - Units: m3/week 

• Drainage by layer using Aquacrop approach - Units: mm 

• drainage characteristic tau - Units: Dmnl 

• drainage function - Units: 1/week 

• Drainage rate - Units: mm/week 

• Drainge - Units: mm/week 

• Drainge by layer using AquaCrop approach with maximum allowable storage - 

Units:  

• mm 

• Dry matter crop yield - Units: t/ha 

• Dry matter crop yield with fertilizer - Units: t/ha 

• ea - Units: kPa 

• Effective precipitation events - Units: mm 

• Effective Rooting Depth - Units: m 

• Effective rooting depth adjusted - Units: m 

• electricity percentage - Units: Dmnl 

• electricity rate - Units: $/kWh 

• Emergence or Recovery GDD - Units: degree day 

• end of season stock drainage flag - Units: Dmnl 

• Equation selector - Units: Dmnl 

• ERD shape factor - Units: Dmnl 

• es - Units: kPa 

• ET01 - Units: mm/Day 

• ET02 - Units: mm/Day 

• ET03 - Units: mm/Day 

• ET04 - Units: mm/Day 

• ET04 lookup - Units: mm/Day 

• ET04 using lookup - Units: mm/Day 

• Evaporation - Units: m3/week 



• Evaporation rate - Units: mm/week 

• Evaporation rate from top layer - Units: mm/week 

• Evaporation reduction coefficient Kr - Units: Dmnl 

• excess drainage water - Units: mm 

• expansion rate - Units: ha/year 

• Expenses - Units: $/ha 

• expontent coefficient a - Units: Dmnl 

• extension service LOOKUP - Units: Dmnl 

• extension services score - Units: Dmnl 

• Extraterrestrial rad Ra - Units: MJ/(Day*m2) 

• factor - Units: Dmnl 

• fage - Units: 1/week 

• fco2 - Units: **undefined** 

• fertilizers - Units: $/acre 

• field capacity water content ratio - Units: Dmnl 

• Field gross irrigation water applied at farm gate - Units: m3 

• Field gross irrigation water demand at farm gate - Units: m3 

• Field gross irrigation water demand per hectare at farm gate - Units: 

m3/ha 

• Fields -  

• FINAL TIME - Units: week 

• Flag for irrigated and dry lands - Units: Dmnl 

• fsen - Units: Dmnl 

• fsink - Units: Dmnl 

• fuel oil and lube - Units: $/acre 

• GDD Inflow - Units: degree day/week 

• GDD Rate from emergence - Units: degree day/week 

• GDD Rate from flowering - Units: degree day/week 

• GDD Rate from planting - Units: degree day/week 

• GDD Rate from Senescence - Units: degree day/week 

• gm per sqm to t per ha - Units: gm/(ha*t*m2) 

• gross irrigation water applied per field - Units: m3 

• gross total irrigation water applied at headworks - Units: m3/ha 



• Growing Degree Days - Units: degree day 

• Harvest Index - Units: Dmnl 

• Harvest index out - Units: 1/degree day 

• Harvest Index Rate - Units: 1/degree day 

• Harvest Index stock - Units: Dmnl 

• helping matrix - Units: Dmnl 

• HI Factor - Units: Dmnl 

• HI Lag period - Units: degree day 

• HIGC - Units: 1/degree day 

• HIini - Units: Dmnl 

• HIo - Units: Dmnl 

• historic area rate - Units: ha/week 

• historic conveyance - Units: km 

• historic conveyance LOOKUP - Units: Dmnl 

• historic conveyance rate - Units: km/week 

• historic crop mix - Units: Dmnl 

• historic crop mix LOOKUP - Units: Dmnl 

• historic crop mix rate - Units: 1/week 

• Historic irrigation Area - Units: ha 

• historic irrigation area LOOKUP - Units: ha 

• historic irrigation technology - Units: Dmnl 

• historic irrigation technology LOOKUP - Units: Dmnl 

• historic technology rate - Units: 1/year 

• IED - Units: mm/ha 

• Increase in harvest index per decade - Units: 1/decade 

• Infiltration precipitation - Units: mm 

• Infrastructure expansion - Units: km/week 

• infrastructure rate before target year - Units: km/year 

• Infrastructure retirement - Units: km/week 

• initial live storage input parameter - Units: m3 

• Initial live water storage constant - Units: m3 

• Initial plant coverage - Units: cm2/plant 

• initial productivity ratio - Units: Dmnl 



• Initial soil water content - Units: mm 

• initial storage adjuster - Units: Dmnl 

• INITIAL TIME - Units: week 

• Instream flow needs IFN - Units: Dmnl 

• Irrigate switch - Units: Dmnl 

• Irrigation application - Units: mm 

• Irrigation application efficiency - Units: Dmnl 

• Irrigation application method efficiency - Units: Dmnl 

• Irrigation application technology - Units: Dmnl 

• irrigation applied to optimum - Units: Dmnl 

• Irrigation Area - Units: ha 

• irrigation area year limit - Units: year 

• Irrigation by layer - Units: mm 

• irrigation depletion recharge switch - Units: Dmnl 

• irrigation districts owned storage - Units: m3 

• Irrigation equivalent depth - Units: mm/ha 

• Irrigation flag - Units: Dmnl 

• irrigation flag 2 - Units: Dmnl 

• Irrigation Method -  

• Irrigation per soil layer - Units: mm/week 

• Irrigation rate - Units: mm/week 

• Irrigation technology adoption rate - Units: 1/year 

• Irrigation technology retirement rate - Units: 1/year 

• irrigation technology target year - Units: year 

• Irrigation threshold - Units: Dmnl 

• irrigation threshold in terms of RAW - Units: Dmnl 

• Irrigation water applied per hectare of crop at farm gate - Units: m3/ha 

• irrigation water available - Units: mm 

• irrigation water available per crop - Units: mm 

• Irrigation water available per unit field - Units: mm 

• irrigation water deficit per field - Units: mm 

• irrigation water required - Units: mm 

• Irrigation water to be applied - Units: mm 



• IWD - Units: m3 

• Ke - Units: Dmnl 

• Kex - Units: Dmnl 

• Ksat - Units: mm/Day 

• labor - Units: $/acre 

• lag of improved irrigation scheduling - Units: Day 

• Land economic index - Units: $/ha 

• Land productivity index - Units: t/ha 

• layer capacity for drainage storage - Units: mm 

• LEI - Units: $/ha 

• length building up harvest index - Units: degree day 

• Linear of convex for canopy development - Units: Dmnl 

• Linear or convex for stomatal closure - Units: Dmnl 

• live storage - Units: m3 

• Live Water Storage - Units: m3 

• LPI - Units: t/ha 

• machinary repairs - Units: $/acre 

• Maturity GDD end of yield - Units: degree day 

• Maximum canopy GDD - Units: degree day 

• Maximum crop transpiration coefficient Kctrx - Units: Dmnl 

• Maximum effective rooting depth Zx - Units: m 

• Maximum nitrogen - Units: kgN/ha 

• Maximum root depth GDD - Units: degree day 

• Maximum temperature - Units: degreeC 

• Minimum effective rooting depth Zn - Units: m 

• Minimum GDD upper threshold - Units: degree day 

• Minimum growing degrees for full biomass production - Units: degree day 

• Minimum temperature - Units: degreeC 

• mm to cubic meter per hectare - Units: m3/(mm*ha) 

• mm to m - Units: mm/m 

• modifier for initial conditions - Units: Dmnl 

• moisture ratio for crops - Units: Dmnl 

• motor efficiency - Units: Dmnl 



• natural gas percentage - Units: Dmnl 

• natural gas rate - Units: $/GJ 

• Net field demand - Units: mm 

• Net irrigation demand inflow - Units: mm/week 

• Net Irrigation Requirement - Units: mm 

• Net Irrigation Water Applied - Units: mm 

• Net irrigation water applied per hectare of crop - Units: m3/ha 

• Net Irrigation Water Demand - Units: mm 

• new storage - Units: m3 

• Nitrogen applied - Units: kgN/ha 

• non water variable costs - Units: $/acre 

• Number of plants per hectare - Units: plants/hectare 

• one week - Units: 1/week 

• operating interest - Units: $/acre 

• per acre to per hectare - Units: acre/ha 

• per year to per week - Units: year/week 

• percentage applied of required - Units: Dmnl 

• percentage increase in storage - Units: Dmnl 

• permenant wilting point water content ratio - Units: Dmnl 

• PI - Units: $/t 

• pivot flow rate - Units: gpm/pivot 

• pivot size - Units: acre 

• Potential evaporation - Units: mm/Day 

• potential evaporation rate - Units: mm/week 

• potential maximum storage Smax - Units: mm 

• Precipitation - Units: m3/week 

• Precipitation by layer - Units: mm 

• Precipitation rate - Units: mm/week 

• preset deficit level - Units: m3 

• priority - Units: Dmnl 

• priority width - Units: Dmnl 

• productivity index - Units: Dmnl 

• productivity LOOKUP - Units: Dmnl 



• productivity ratio - Units: Dmnl 

• productivity score - Units: Dmnl 

• Profitability index - Units: $/t 

• provincial adjuster - Units: Dmnl 

• provincially owned storage - Units: m3 

• pump efficiency - Units: Dmnl 

• pump operating pressure - Units: psi 

• Pumping cost - Units: $/acre 

• pumping hours required per pivot - Units: hr/pivot 

• rainfall timer - Units: Dmnl 

• Rainfall weekly event - Units: mm/week 

• rate 1 - Units: mm/week 

• rate 1 drain - Units: mm/week 

• rate 2 - Units: mm/week 

• rate 2 drain - Units: mm/week 

• rate of accumulation - Units: 1/week 

• ratio of withdrawal to licence - Units: Dmnl 

• Re initialization - Units: mm/week 

• Readily evaporable water - Units: mm 

• Redistribution rate - Units: mm/week 

• ref et in - Units: mm/week 

• ref et out - Units: mm/week 

• Ref HI - Units: Dmnl 

• Reference CO2 - Units: ppm 

• reference demand value - Units: m3 

• Reference Evapotranspiration - Units: mm/Day 

• relative access to incentives - Units: Dmnl 

• Relative depletion between upper and lower thresholds for canopy 

expansion -  

• Units: Dmnl 

• Relative depletion between upper and lower thresholds for canopy 

senescence -  

• Units: Dmnl 



• Relative depletion between upper and lower thresholds for stomatal 

closure -  

• Units: Dmnl 

• relative extension visits and education - Units: Dmnl 

• Relative humidity - Units: Percentage 

• Relative nitrogen - Units: Dmnl 

• Relative yield response to nitrogen - Units: Dmnl 

• repairs - Units: $/acre 

• Residue accumulation - Units: t/(week*ha) 

• Root growth - Units: m/week 

• Root water extraction flag - Units: Dmnl 

• Root zone depletion - Units: mm 

• Root zone field capacity - Units: mm 

• Root zone layers activation flag - Units: Dmnl 

• Root zone layers depletion - Units: mm 

• Root zone layers TAW - Units: mm 

• Root zone layers water content - Units: mm 

• Root zone permenant wilting point - Units: mm 

• Root zone relative depletion - Units: Dmnl 

• Root zone saturation - Units: mm 

• Root zone TAW - Units: mm 

• Root zone water content - Units: mm 

• Runoff - Units: mm 

• RZ layers WC ratio - Units: Dmnl 

• RZ WC ratio - Units: Dmnl 

• saturation water content - Units: Dmnl 

• SAVEPER - Units: week 

• scenescence trigger - Units: Dmnl 

• scenescence trigger multiplier - Units: week 

• season flag - Units: **undefined** 

• season in - Units: **undefined** 

• season out - Units: **undefined** 

• seed - Units: $/acre 



• seed fertilizers and chemicals - Units: $/acre 

• Senescence GDD - Units: degree day 

• senescence trigger accumulator - Units: Dmnl 

• simulation start year - Units: year 

• simulation year - Units: year 

• simulation year LOOKUP - Units: Dmnl 

• soil layers -  

• soil layers AD - Units: mm 

• Soil layers depletion - Units: mm 

• soil layers FC - Units: mm 

• soil layers PWP - Units: mm 

• soil layers SAT - Units: mm 

• soil layers TAW - Units: mm 

• soil layers water content - Units: mm 

• soil layers water content ratio - Units: Dmnl 

• Soil profile depletion - Units: mm 

• soil profile field capacity - Units: mm 

• soil profile permenant wilting point - Units: mm 

• Soil profile relative depletion - Units: Dmnl 

• soil profile saturation - Units: mm 

• Soil profile total depletion - Units: mm 

• Soil Water Content - Units: mm 

• Sowing depth Zini - Units: m 

• Spill off - Units: m3/week 

• Spill off water - Units: m3 

• start of season flag - Units: Dmnl 

• start of season stock - Units: **undefined** 

• Start of yield and building up HI GDD - Units: degree day 

• start season - Units: Dmnl 

• start season flag LOOKUP - Units: Dmnl 

• start year of construction - Units: year 

• stock drain LOOKUP - Units: **undefined** 

• Stomatal closure lower threshold depletion - Units: Dmnl 



• Stomatal closure upper threshold depletion - Units: Dmnl 

• Stomatal closure water stress coefficient Kssto - Units: Dmnl 

• stomatal control shape factor - Units: Dmnl 

• storage - Units: m3 

• storage costs - Units: $/acre 

• storage flag - Units: Dmnl 

• storage flag LOOKUP - Units: Dmnl 

• streamflow input - Units: m3/week 

• streamflow LOOKUP - Units: Dmnl 

• Streamflow rate - Units: m3/week 

• sum of layers - Units: **undefined** 

• SWC ratio - Units: Dmnl 

• SWC rel - Units: Dmnl 

• system capacity flow rate - Units: gpm/acre 

• Target efficiency by target year - Units: Dmnl 

• Tavg - Units: degreeC 

• Tavg adjusted - Units: degreeC 

• TAW of soil profile - Units: mm 

• Tdiff - Units: degreeC 

• technology rate after target year - Units: 1/year 

• technology rate before target year - Units: 1/year 

• Temperature adjustment lever - Units: degreeC 

• Temperature biomass stress Ks - Units: Dmnl 

• Temperature stress effect on biomass switch - Units: Dmnl 

• thickness of soil layers - Units: mm 

• Time at which yield starts - Units: week 

• Time rate 2 - Units: 1 

• TIME STEP - Units: week 

• Time Stock for aging and senescence - Units: week 

• Tmax adjusted - Units: degreeC 

• Tmax lookup - Units: degreeC 

• Tmin adjusted - Units: degreeC 

• Tmin lookup - Units: degreeC 



• ton to kg - Units: kg/t 

• Total actual irrigation - Units: mm 

• total area of each field - Units: ha 

• total area of each field at the start of the season - Units: ha 

• Total available water between upper and lower thresholds for canopy 

expansion -  

• Units: mm 

• Total available water between upper and lower thresholds for canopy 

senescence stress -  

• Units: mm 

• Total available water between upper and lower thresholds for stomotal 

closure -  

• Units: mm 

• Total expenses - Units: $/ha 

• Total gross irrigation applied at farm gates - Units: m3 

• Total gross irrigation applied at headworks - Units: m3 

• Total gross irrigation water demand at farm gate - Units: m3 

• Total gross irrigation water demand at headworks - Units: m3 

• total live water storage - Units: m3 

• Total Water Streamflow - Units: m3 

• Total Water Supply - Units: m 

• total water supply rate - Units: m3/week 

• Total Water Withdrawal - Units: m3 

• transpiration by layer - Units: mm/week 

• Transpiration demand - Units: mm/week 

• Transpiration rate - Units: mm/week 

• trigger factor - Units: week 

• trucking and marketing - Units: $/acre 

• unit mm km to cubic meter - Units: m3/(mm*km2) 

• Upper temperature - Units: degreeC 

• utilities - Units: $/acre 

• Water available to apply per irrigation event - Units: mm 

• Water Conservation Objectives - Units: Dmnl 

• water demand risk index - Units: Dmnl 



• water demand risk score - Units: Dmnl 

• Water economic index - Units: $/m3 

• water horsepower required - Units: hp 

• Water licence allocation - Units: m3 

• water potential deficit - Units: m3 

• Water Productivity Adjusted - Units: t/ha 

• Water productivity index - Units: kg/m3 

• Water Productivity WP - Units: gram/m2 

• Water scarcity index - Units: Dmnl 

• Water scarcity index 2 - Units: Dmnl 

• Water shortage - Units: mm/ha 

• water storage supply - Units: m3 

• Water storage supply above deficit level - Units: mm 

• Water supply major feedback ON OFF - Units: Dmnl 

• water supply reliability LOOKUP - Units: Dmnl 

• Weekly evapotranspiration rate - Units: mm/week 

• Weekly Growing Degrees - Units: degree day 

• weekly rain - Units: mm/week 

• Weekly Rainfall - Units: mm/week 

• Weekly Rainfall LOOKUP - Units: mm/week 

• Weekly Reference Evapotranspiration - Units: mm/week 

• WEI - Units: $/m3 

• weight of access to incentives - Units: Dmnl 

• weight of aridity index - Units: Dmnl 

• weight of extension services - Units: Dmnl 

• weight of relative productivity - Units: Dmnl 

• weight of water demand risk - Units: Dmnl 

• weighted average contribution margin per hectare - Units: $/ha 

• weighted average field gross irrigation applied per hectare at farm gates 

- Units: m3/ha 

• weighted average total crop yields per hectare - Units: t/ha 

• weighted average total gross irrigation applied per hectare at headworks 

- Units: m3/ha 



• weighting factor - Units: Dmnl 

• Wind speed - Units: m/s 

• Withdrawal - Units: m3 

• WPI - Units: kg/m3 

• WSI - Units: Dmnl 

• WSI2 - Units: Dmnl 
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𝑡𝑛

𝑡0

≤ ≤

 



 







 







 



 




