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Introduction

* Showcase of Python applications in hydrology and hydrogeology
e Data wrangling
* Visualisation
* Data analysis
* Pre —and post-processing models

* https://awschool.com.au/training/live-course-python-for-hydrology-hydrogeology/
* Jupyter Notebooks



https://awschool.com.au/training/live-course-python-for-hydrology-hydrogeology/

Why Python / scripted language?




Data wrangling

e bomwater

* https://pypi.org/project/bomwater/

* A python tool for
requesting data from
BoM Sensor
Observation Service
(SOS2, as WaterML 2.0
format)

‘:'Jupyter Access_BoM_Water_Service (unsaved changss) @ | vsitrepo || Copy Binderink
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In [1]:

In [2]:

out[2]:

out[7]:

import bom_water

from sidecar import Sidecar

from ipyleaflet import Map, GeolSON, Polygon

from IPython.display import display, clear_output, HTML, JSON
import json

import requests

Get Capability

bm = bom_water.BomWater()

response - bm.request(bm.actions.GetCapabilities)
# response

JSON(bm. xml_to_json( response.text))

one time creating cache directory and files, this will take a little time please wait.
finished creating cache directory and files

<IPython.core.display.]S0N object>

Get Observation

Return data type is a Pandas DataFrame

t_begin - "2016-01-01T00:00:00+10"
t_end = "2@19-12-31T60:0a@:e8+1e"

try:

response = bm.request(bm.actions.GetObservation, bm.features.Cowra_Back_Ck_Nth_P2, bm.properties.Ground Water_Level, bm.proce
except response.exceptions.RequestException as e:

display(f'BoM service failed with RequestException: {e}")

ts = bm.parse_get_data(response)
ts.plot.line()

import matplotlib.pyplet as plt
plt.title('Cowra Back Ck Nth P2")
plt.xlabel('Date’)

plt.ylabel('Gl level {(m AHD)')

Text(®, @.5, "GN level (m AHD)")
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https://pypi.org/project/bomwater/

Data wrangling

* bomwater
* https://pypi.org/project/bomwater/

* A python tool for
requesting data from
BoM Sensor
Observation Service

SOS2, as WaterML 2.
ormat)

Get Feature of interest

Simpie emo of requ

low_left_lat - -37
low_leFt_long - 1
upper_right_lat = -24.6
upper_right_long - 154,00

lower_left_coords = ¥'{low_left |
upper_right_coords = ' {upper_

bm = bom_water,Bonkater()

feature_list -

L

geo_json_stations - GeolSOH(
data-feature_list,

point_style-{ radius': 5, ‘color’

1
mib - json. loads(requests. get
geo_json_ndb

data=ndb,

style={

sc - Sidecar(title-'
with sci
display(m)

<TPython. core. display. 150N object>
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None )

400206_format

Mestiourme

gonse - bm.request(bn.actlons.GetFeatureOfInterest, None, bm.properties.Nater Course Discharge, bm.pracedures.Patd C_8 1 Dally
resgonse_json - bm.uml_to_json(response.text)

uppar_right_long), (upper_right_lat, uppar_right_long),(upper_righ
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Let your data speak
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Using colour
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Using colour and machine learning
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Castellazzi P, Doody T and Peeters L (2019) Toward monitoring groundwater-dependant ecosystems using SAR imagery. Hydrological
Processes, hy 13570. Doi: 10.1002/hyp.13570.



Northing (m)

Geophysical inversion & processing: PyGIMIi
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Processing model results sensitivity analysis
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1 1 h &
M 2 2 2
e SALib : : :
a4 4 4
5 5 5
L] L] L] . 6 5 6
 Sensitivity analysis : ; :
B 8 8
o . 9 9 9
Ibrary in Python 19 19 10
11 11 11
12 12 12
. . 13 13 13
e https://salib.readthedocs.io/en/latest/ - L .
16 16 16
B 17 17 17
E 18 18 18
E 19 19 19
m 20 20 20
§ 21 21 21
22 22 22
23 23 23
24 24 24
25 25 25
26 26 26
27 27 27
28 28 28
29 29 29
30 30 30
31 31 31
32 32 32
33 33 33
34 34 34
Peeters LIM, Crosbie RS, Henderson BL, Holland K, Lewis ;2 ;; 32
S, Post DA and Schmidt RK (2018) The importance of = :; 4
being uncertain. Water e-Journal 3(2), 10. Doi: | ‘ ! . ! ! | . .
0.00 0.02 0.04 0.06 0.00 0.02 0.04 0.06 0.00 0.02 0.04 0.06

10.21139/wej.2018.018. \_ Sensitivity Index (-) Sensitivity Index () Sensitivity Index (1) Y,



https://salib.readthedocs.io/en/latest/

