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* The area-weighted average water level
declined by 25.5 feet in Kansas

« Up to 150 feet in Finney County, KS, and
more than 150 feet in nearby counties

Crops Grown in Kansas

 Agriculture is a significant contributor

* |t contributed ~65.7 billion dollars to the state economy

4 K KDA (2019)
bushels
3 277
< million
g ' bushels 233
'\Q., ’ bmilltioln 204
5 A | e o
S ®
Corn Wheat Grain sorghum Soybeans




Is it sustalna




Methods




| . . | | 1 . |
3 (a) Maximum Anmua Average Daily Temperature 25 ‘(b) Mlnmrunn ﬁnnual’lverage- Daily Temperature
RCP4.5
— —_ = Average over 20 models
QO 30 O 20 Individual model
o LA o
;.; A \,..\‘ Wl J &/“ \q; RCP8.5
7)) bt | b/ f‘//\ U( I &‘w& i e = Average over 20 models
i > A VATV R g @l ARSI 06 -] — Individual model
= 25 St R AL i =2 15
- © 1 ATV VRN A S , IR i ©
c S A At | 2
i N R i i NS
- £ "(g? ) (b bR g ALY ',I*': »\' ‘ = \//
IiJ 20 \I ' Jr I\ }V “’l“\",l v A.‘/ - y },' '\I ’ ks ! | lq_J 10 ,y. \""/’ \“ \‘"‘ “ \\r
£ \ ‘ ’ \ : /‘,/ /)*‘, N 3 r“' ‘\ ) ‘,-é‘
‘\‘\ M /: ﬂ\/ S (AN W AT ,\‘
Ak ) ok o o \ff\i,-;Lf»M V O
O
o l l
E 1200 (c) Annual }\veerage recipitation 220 (d) Annual Aveerage aily Solar Radiation
\ \
A~
AN
g- = | | | | ﬂ S \ VIWAAVAT I i) L NN
et £ 900 T | ‘ s 2o i SR R AT li A
| ( [A \ | J AT | Al ROV A AP A i \ "
o E AIJA/L IS4 J\L /LA P‘M | \’J /\\ I ﬂ” | \Lﬁ | \ i\ =z | ; | i N
. I ; \ ! -+ ' - W T ’ gl AVIOME LA | AL
E 600 (E 200 “"&,‘}‘h,w "." il \/ ‘ W/ v/mq/,v\/\v[w,\ l"'.“’\- 1 VTN ))"' M TN 1WA B ‘_'(' iVl
L e \ |
g. §300 A A A L 0 e 1 % 190
B R A 60 RN T Y]
e o IF I V\, U \ LA M
3 Il ?
0 180
2008 2018 2028 2038 2048 2058 2068 2078 2088 2098 2008 2018 2028 2038 2048 2058 2068 2078 2088 2098
Year Year

Daily weather data

, Data from 20 individual models and their average
20 GlObal Cllmate MOdElS Phetheet et al. (2020) and Abatzoglou & Brown (2012)




Inputs

Crop model

Import

Outputs

Daily weather data

20 Global Climate Models

More details: Phetheet et al. (2020) and Phetheet et al. (2021)

==WCalc

Food-Energy-Water Calculator

User-defined parameters

Installed
Capacity

Solar/Wind
Energy

Simulation
Years
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calculations [NetLogo programming)

e Operation and
maintenance cost

e Energy production
e Energy sale price

-

e Precipitation

e Applied irrigation

e Data-driven conversion

e Groundwater impact

e Surface-water
contamination

Outputs

Crop production Farm energy income
Crop Income from = £
net income Jcrop insurance nergy net income

Total net income (Crop + Energy)

Crop groundwater irrigation

Data-driven
conversion

Groundwater level




FEWCalc

Future Process

Repeat Repeat conditions from
Historical 2008 to 2017

Presented here!

Future
Process

Use more dry years
from 2008 to 2017 to create
a correlated random projection



FEWCalc NetLogo Interface
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FEWCalc NetLogo Code

set corn-tot-yield (item (item n yrs-seq) corn-yield_4)

set wheat-tot-yield (item (item n yrs-seq) wheat-yield_4)

set soybean-tot-yield (item (item n yrs-seq) soybean-yield_4)
set milo-tot-yield (item (item n yrs-seq) milo-yield_4)

let k ticks
set corn-use-in item (k mod 10) corn-irrig_4
set wheat-use-in item (k mod 10) wheat-irrig_4
set soybean-use-in item (k mod 10) soybean-irrig_4
set milo-use-in item (k mod 10) milo-irrig_4
end

to energy-calculation
set #Solar_panels (#solar_panel_sets x 1000)
set solar-production (#Solar_Panels *x Panel_power *x 5 x 365 / 1000000)
set wind-production (#wind_turbines x Turbine_size * 0.425 % 24 % 365)
set solar-cost (#Solar_Panels x Panel_power / 1000 x 3050)
set solar-sell (solar-production * 38)

set wind-cost (((3000000 / 30) + 100000)) * #wind_turbines

set wind-sell (wind-production * 38)

set solar-net-income (solar-sell - (solar-cost / 30))

set wind-net-income (wind-sell - (wind-cost))

set energy-net-income (solar-net-income + wind-net-income)
end

to gw-depletion_1
let k ticks

set corn-use-in item (k mod 10) corn-irrig_1

set wheat-use-in item (k mod 10) wheat-irrig_1

set soybean-use-in item (k mod 10) soybean-irrig_1
set milo-use-in item (k mod 10) milo-irrig_1

WE WmWE WE WE W W Wy W W»

Bob Johnson (bobjohnson@centurylink.net), Earnie Lehman (earnielehman@gmail.com)

MWh = power(Watt) *x 5hrs/day x 365days/year / 1000000

MwWh = power(Mw) x Kansas_wind_capacity x 24hrs/day x 365days/year ;45% (Bob)
Solar cost = #Solar_Panels x Panel_power *x $3050/kW

Sell = MWh x $38/Mwh —> (Wholesale was $22-24/Mwh, Retail price is $105/Mwh
Wholesale < Coop $65 < Retail

For 2MW wind turbine, Wind cost = 3000000/30 + (300000 maintenance/yr) * #wind_turbines ???7???check

Sell = Mwh * $38/MWh
assuming the cost spreads over 30 years with no interest or maintenance
assuming the cost spreads over 30 years with no interest or maintenance

set water-use-feet (((corn-use-in * corn-area) + (wheat-use-in * wheat-area) + (soybean-use-in *x soybean-area) + (milo-use-in * milo-area)) / (12 * total-area))

set gw-change ((-8.6628 * water-use-feet) + 8.4722)
set consuming-patches (gw-change x 170 / (aquifer-thickness))

ask aquifer-patches with [pycor > (current-elev - (consuming-patches))] [
set pcolor 7
]
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Comparison: Historical vs. simulated

During 10-year base period

(a) Irrigated Crop Yields (b) Irrigation Water Demand (c) Non-irrigated Crop Yield
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Crop yield and Irrigation
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Projected Trends and Variability
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Conclusions




Could local renewable energy resources provide opportunities to the farm system?

Energy resources have potential to support local farm system, especially in the areas

where the energy production factor is high.

What effect does climate change have on the farm economy in terms of water use and food production?

Water use and food production are sensitive to climate change. The increased temperature

and change in precipitation patterns reduce crop productivity.

How do agricultural production and farm income respond to groundwater shortage?

Water Is a crucial resource for food production. Groundwater shortage affects

crop Irrigation system, and ultimately reduces crop yields.




Opportunities and Challenges in Thailand
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Yes, It Is.
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