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Introduction

1. Earlier point level script was developed to test the output for water balance
model at different time steps(daily/hourly) for single point.

2. This script used the hourly weather parameters available from skymet.

3. Functionality for running the water balance model at aggregate level (cluster
or village level ) was missing.

Obijective

1. To incorporate the functionality of running the plugin at different time steps.

2. Make suitable changes in the output format as per needs.

3. Update code to latest Qgis version

4. Validate the results produced for hourly model
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Changes

1. Input data representation is changed. The plugin expects the input data
similar to the input data of the script.

2. 0Old run_model for each point was replaced by a new function, where the
hourly script is called and results from the script are appended in the format
which was required as per the existing plugin.

3. Script expects elevation at each point and DEM file is used for getting the
elevation at the point.

4. The indexes for summarizing the results which were fixed earlier for daily
model are now made variable as per the daily or hourly model.
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How results were verified?

1.

Increased the spacing in configuration.py file (step=2000) so that at most 2 or
3 points lie within a zone.

Logged the results produced by the hourly script for every point and crop.
This file is named after the properties like soil, depth, crop-name, etc.
Logged the attributes of the points lying within a zone. [eg. slope, depth, etc.]
Using the above two logs the village-wise results were verified by taking an
average of the attribute values in point-wise result logs.

The point-wise logs for plugin were also matched with the output of script
when run independently with exact parameters.



Sample output for a village
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Log file (per point per crop) - Returned from the black box script

Activities

N

Open~

datetime,rain,temp_daily_min, temp_hourly_avg,temp_daily_max,rh_hourly_avg,wind_hourly_avg,et0,pet,pri_runoff,infil,aet,sec_runoff,gw

E' Text Editor ~
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Sun 11:06

*sengaon_bajra_CE-89_ME-132_clayey_slope-0-8114247...

-0_1_deep-—50-to-100-cm-_kharif_output_spread5-csv

rech,avail_:

2018-06-01 00:00:00,0.5,24.3,25.97,41.1,83.9,1.97,0.023374258993948314,0.0,0,0.5,0.0,0,0,0.5000000000000004
——>018-06-01 01:00:00,0.0,24.3,25.67,41.1,87.9,1.98,0.015740657429686576,0.0,0,0.0,0.0,0,0,0.5000000000000004
'E!' 2018-06-01 02:00:00,1.75,24.3,25.07,41.1,91.3,1.98,0.008952463028034601,0.0,0,1.75,0.0,0,0,2.2499999999999742
> 018-06-01 03:00:00,0.0,24.3,25.33,41.1,88.8,2.33,0.017232999359807946,0.0,0,0.0,0.0,0,0,2.2499999999999742
2018-06-01 04:00:00,0.0,24.3,24.7,41.1,92.9,1.5,0.0025175623811084834,0.0,0,0.0,0.0,0,0,2.2499999999999742
2018-06-01 05:00:00,0.0,24.3,24.6,41.1,94.6,1.7,0.00113207666579237,0.0,0,0.0,0.0,0,0,2.2499999999999742
2018-06-01 06:00:00,0.0,24.3,25.3,41.1,91.5,1.8,0.0887943448205303,0.0,0,0.0,0.0,0,0,2.2499999999999742
2018-06-01 07:00:00,0.0,24.3,26.8,41.1,84.4,2.55,0.25601397977163287,0.0,0,0.0,0.0,0,0,2.2499999999999742
08:00:00,0.0,24.3,28.9,41.1,77.3,3.15,0.42289690183130985,0.0,0,0.0,0.0,0,0,2.2499999999999742
09:00:00,0.0,24.3,30.82,41.1,71.1,3.53,0.5751377799071542,0.0,0,0.0,0.0,0,0,2.2499999999999742
10:00:00,0.0,24.3,33.2,41.1,63.6,3.3,0.7171240615375418,0.0,0,0.0,0.0,0,0,2.2499999999999742
11:00:00,0.0,24.3,35.37,41.1,54.3,2.25,0.8164496430366114,0.0,0,0.0,0.0,0,0,2.2499999999999742
12:00:00,0.0,24.3,37.33,41.1,47.0,2.3,0.8703111212885961,0.0,0,0.0,0.0,0,0,2.2499999999999742
13:00:00,0.0,24.3,38.98,41.1,40.8,1.93,0.8568999911107891,0.0,0,0.0,0.0,0,0,2.2499999999999742
14:00:00,0.0,24.3,40.2,41.1,37.1,1.52, 0.7773295987062887 ,0.0,0,0.0,0.0,0,0,2.2499999999999742
15:00:00.0.0.24.3,40.62,41.1,35.0,1.52,0.6613892589522502,0.0,0,0.0,0.0,0,0,2.2499999999999742
16:00:00,0.0,24.3,38.18,41.1,38.2,3.17,0.5739417078613717,0.0,0,0.0,0.0,0,0,2.2499999999999742
17:00:00,2.5,24.3,28.2,41.1,74.7 4 12); 0.2524688051037096,0. 0 e,z 5,0.0,0,0,4.749999999999977
18:00:00,2.75,24.3 ,26.75,41.1,76.8,1. 68,0.06027976076635947,0.0,0,2. 75,0.0,0,0,7.499999999999951
19:00:00,0.0,24.3, 28.25,41.1,71.6,1.57 ,0.03874091861436171,0.0,0,0.0,0.0,0,0,7.499999999999951
20:00:00,0.0,24.3,29.28,41.1,69.0,1.52,0.04261737886337235,0.0,0,0.0,0.0,0,0,7.499999999999951
21:00:00.0.0,24.3,28.5,41.1,72.3,1.52,0.036575608861308444 0. 0,0,0.0,0.0,0,0,7.499999999999951
22:00:00,0.0,24.3,27.63,41.1,74.1,2.43,0.05473604227153793,0.0,0,0.0,0.0,0,0,7.499999999999951
23:00:00,3.25,24.3,24.68,41.1,91.2,2.12,0.009968489708933213,0.0,0,3.25,0.0,0,0,10.749999999999925
00:00:00,2.25,24.6,25.32,35.6,86.8,2.27,0.021345699304385863,0.0,0,2.25,0.0,0,0,12.9999999999999
01:00:00,0.0,24.6,24.98,35.6,92.4,1.27,0.001671647059688775,0.0,0,0.0,0.0,0,0,12.9999999999999
2018-06-02 02:00:00,0.0,24.6,25.05,35.6,94.4,1.2,-0.0011971368809317467,-0.0,0,0.0,-0.0,0,0,12.9999999999999
2018-06-02 03:00:00,1.5,24.6,24.77,35.6,96.6,0.98,-0.004792913137817786,-0.0,0,1.5,-0.0,0,0,14.499999999999902
2018-06-02 04:00:00,0.0,24.6,24.75,35.6,95.5,2.42,0.0029250877629293484,0.0,0,0.0,0.0,0,0,14.499999999999902
2018-06-02 05:00:00,0.0,24.6,25.15,35.6,89.3,1.07,0.0033895517350494204,0.0,0,0.0,0.0,0,0,14.499999999999902
2018-06-02 06:00:00,0.0,24.6,25.82,35.6,85.7,2.23,0.09346374009339649,0.0,0,0.0,0.0,0,0,14.499999999999902
2018-06-02 07:00:00,0.0,24.6,27.53,35.6,78.7,1.52,0.23266608154756566,0.0,0,0.0,0.0,0,0,14.499999999999902
2018-06-02 08:00:00,0.0,24.6,29.47,35.6,71.9,1.63,0.3766572480096914,0.0,0,0.0,0.0,0,0,14.499999999999902
2018-06-02 09:00:00,0.0,24.6,30.38,35.6,68.0,1.83,0.49542660500184943,0.0,0,0.0,0.0,0,0,14.499999999999902
2018-06-02 10:00:00,0.0,24.6,30.53,35.6,71.7,1.82,0.5694543447820429,0.0,0,0.0,0.0,0,0,14.499999999999902
XX BN 018-06-02 11:00:00,0.0,24.6,31.83,35.6,67.0,1.57,0.637468869607283,0.0,0,0.0,0.0,0,0,14.499999999999902
IOl 0 ~< Ao 1o.mm.an @ @ a4 & 23 co oE & &3 @ 0 An @ 720300ACE14%054 M A A A A A A A A 14 A0NRAONRANNNAAD
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Log file - Properties of points in a zone
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Sample Comparison: Daily vs Hourly model
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Sample Comparison: Daily vs Hourly model

Infiltration

Jalna-Paragaon Infiltration
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Sample Comparison: Daily vs Hourly model
Runoff

200.00

150.00

100.00

50.00

Jalna-Paradgaon Pri-Runoff

B DAY-Pri-Runoff in Monsoon (mm)

B HOURLY-Pri-Runoff in Monsoon (mm)

40.00
30.00
20.00
10.00
0.00
LA AL LA LLLE LR LA LLLEL LS LS LSO
> & §°o *o'b\(,o(‘ $e, P .ofo\é;é @Q’ 4 & .o'zr\oo&\ ye .ofo\ooé §0e 4 .°f<>\00<\ @Q‘ 4
9 S 2 ) S ) )
> & > & > & > &

Jalna-Paradgoaon Sec-Runoff

B DAY-Sec-Runoff crop end(mm) [l HOURLY-Sec-Runoff crop end(mm)

| .-n--lll |.|I I|.“|
R R @@L AL AL AL LR L LA LELRLNL.E D
N PN L FF N FF DO TN PN PSS
P F I F S FFFFFF T F T FF IS F S
' F & 23 2y P’ &F S’ &F
N N N



Sample Comparison: Daily vs Hourly model
Soil Moisture

Jalna-Paradgaon Soil Moisture
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Sample Comparison: Daily vs Hourly model
GW recharge

Jalna-Paradgaon Ground Water Recharge
B DAY-GW Recharge in Monsoon [l HOURLY-GW Recharge in Monsoon
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Updates

1. The plugin code was updated so that it can be used with QGIS3.
2. Added an option to select daily/hourly model to run.



Sr Soil type Clay loam Silty loam Clay

1 Total soil thickness (m) 0.25 0.25m 0.25m

2 Saturation % (mm) 0.4420 (110.5) 0.418 (104.5) 0.487 (121.75)
3 wilting point % (mm) 0.2060 (51.5) 0.105 (26.25) 0.303 (75.75)
4 FC % (mm) 0.3410 (85.25) 0.291 (72.75) 0.427 (106.75)
5 K, mm/hr 2.7 6.97 0.52

6 TT . hr 9.37 4.6 28.8

7 Daily Percolation factor 0.94 0.99 0.56

8 Hourly percolation factor 0.1 0.2 0.03

9 Hourly percolation factor 24 24 4.8 0.72

Percolation parameters for different soil type

Aggregated percolation
factor full day obtained
from the hourly
percolation factor is
significantly higher as
compared to the daily
percolation factor. This
has led to increase in the
Groundwater recharge or
deep percolation.



Percolation Function for clay loam(top) and clay (bottom)
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Blue dot represents the
hourly percolation factor
and red dot represents the
daily percolation factor
plotted on their respective
percolation functions for
given soil type.
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