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Management a) Management schedules

In SWAT+ b) Decision tables




Management Schedules

Schedule of operations with fixed times within the
year.

* Planting
 Fertilisation
« Harvesting
* Irrigation

management.sch: written by SWAT+ editor v1.2.3 on 2020-05-31 23:07

name numb_ops numb auto op typ mon day hu sch op_datal op _dataZ op _data3

agrl rot q 0
plnt 3 1 0.0000 agrl null 0.0000
fert 3 30 0.0000 elem-n broadcast  150.000
fert 4 30 0.0000 elem—p broadcast  20.000
harv 1 1 0.0000 agrl grain 0.0000
kill 7 1 0.0000 agrl null 0.0000
skip 0 0 0.0000 null null 0.0000



igate

Irr

Do not Irrigate




Decision tables

= Decision tables list conditions which must be fulfilled

CONDITIONS ALTERNATIVES

ACTIONS ACTION ENTRIES

= Precise, compact way to model complex



Decision tables — How do they work?

-time of the year [ _ < J
-soil and plant statu R
1) Conditions i) Condition alternatives
Iv) Actions iii) Action entries

A

A

-plant  -fertilize
-harvest -irrigate yes -no




Decision tables

[
Name Conds Alts Acts I
I
S ) (1) ® '
(L |
var obj obj_num lim_var lim_op lim_const [ altl
[
[soil_water hru 5 j [ fc * 0.8 J |
~ acttyp  obj  objnum  name  option  const  const2 ':' fp  outcome
[ irrigate ] aqu 1 [furrow irr furrow 20.0] 0.0 : null y
IF  Soil Water in HRU 5 islessthan  80% of field capacity then Irrigate 20mm using furrow method from aq




Management in SWAT+
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Decision tables
Agricultural HRU

Reservoir _ .
(Robit- Upper Blue Nile)



LAI (m2/m2)

Decision tables

name conds alts acts
name >pl hv_agrl | 2 2 2
ob] ob] num lim wvar lim op lim const altl alt?2
e hru 0 null - 90.00000 = =
COI’]dItIOn hru 0 null - [22'3:' '3:"3:":":":'] [ - = ]
Var|ab|e obj obj num name option const A const2 fp outchme
. olant hru 0 plant agrl agrl 0.0000p0 1.00000 null v n
action narvest kill hru 0 grain harv agrl 0.0000p 1.00000 grain |n v
alternatives
Leaf Area Index Crop/plant
3
25
Case 2
2
. Case 1
'1 Case 1 Plant - day 90
. \ \ Harvest — day 220
0
Jan-13 Mar-13 May-13 Jun-13 Aug-13 Oct-13 Nov-13 Jan-14 Case 2
I Plant - day 150

Day 90 Day 150 Harvest — day 330



Decision tables

Some applications - Fertilization

Applied Fertilizer - Phosphorus

Sep-13

,3100
< 80
LRl G)
Condition X 60
varigble § 40
s 20
e o
name Jan-12 Jun-12 Nov-12 Apr-13
_ Date
action
A Fertiﬂzer type alternative actAlon entry
Condition limit
conds alts acts |
Ifert__agrl ] 1 1 2
ar ok cb] num lim wvar lin op L_ alcl
|jda1.,.r | hru 0 mall - S0.00000 =
act_typ ob]j okl num name option const const2 fpr outcpme
fertilize hru a elemental n elem n 180.00000 1.00000 inject v
fertilize ] hru ] elemental p elem p 100.00000 1.00000 broadcast| v
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Decision tables

Some applications — Irrigation Condition limit alternative
name conds alts acts
_[irr_agrl ] 1 1 1
var obj obj num lim wvar lim op lim const alt’
[Soll_water] hru 0 [ fc * O.?OOO]
act [typ obj obj num name option oD const?2 fp outcome
[1 rr [demand ] hru 0 drip high 0.00000 unlim
Irrigation amount l
v M . _
name Type of Irrigation action entry
\ 4
- 250
Condition
variable £ 200
S
~— 150
M S
action < 100
2
= 50
0

01/01/2012 01/06/2012 01/11/2012 01/04/2013 01/09/2013
Date 12



Can you mix Decision tables

Yes!

manﬂgement.sch: written by SWAT+ editor v1.2.3 on 2020-05-31 23:07
name numb_ops numb auto op_typ
agrl rot 4 2

fert agrl

irr agrl

plnt

harv

kill

skip

mon

L N e ¥

day

[ Sy WY

hu sch

0.0000
0.0000
0.0000
0.0000

op_datal

agrl
agrl
agrl
null

op _dataZ

null
grain
null
null

op _datal

0.0000
0.0000
0.0000
0.0000
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In Summary

There are two ways to manage activities in
SWAT+

Management Schedules are best for operations
with fixed time

Decision tables are used to carry out activities when
specified conditions are met
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Important Resources

SWAT+ Website
https://swat.tamu.edu/software/plus/

Use of Decision Tables to Simulate
Management in SWAT+ (Arnold et. al., 2018)
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Exercise 1

In the robit project you set up.

Check ET

Implement Planting and Harvesting on 15t and 140t days
respectively in agricultural land

Check water stress days and try to explain it
Check nitrogen stress in agricultural area
Check ET and explain if there are any changes



Exercise 2

Implement drip irrigation (7mm per event) if crop is growing and
moisture falls below 50% of field capacity (maximum irrigation events
= 20)

Check ET again and explain if there are any changes
Check water stress days and nitrogen Stress days in Agricultural land
How much irrigation is applied in Agricultural land?
What do you notice about the pattern of irrigation?



Exercise 3

Implement fertilizer application (urea — broadcasting)
150kg/ha on 5t and 100" days of the year

Check ET again and explain if there are any changes
Check water stress days and nitrogen Stress days in Agricultural land?
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