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* National Water Model
(NWM; Office of Water
Prediction 2017) runs
instantiation of WRF-Hydro
operationally

Column Land Surface Models:

2-waycoupling

Weather Research and Forecasting (WRF)
model hydrological extension package
(WRF-Hydro; Gochis et al. 2013)

* Extensible, high-resolution hydrologic
routing and streamflow modeling
framework

* (Canbe uncoupled or coupled with WRF

* Contains column land surface, terrain
routing, and channel routing modules

« Supports multi-scale domains (each module
at different spatial resolutions)
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WRF-Hydro GIS Preprocessing Tool

* Derives WRF-Hydro terrain routing and

. . . [ 5 ProcessGeogridFile E‘@ér
channel routing grids using ArcGIS : - :
» Input GEOGRID File ProcessGeogridFile

hydrology tools
y gy This tool takes an input
WRF Geogrid file in
NetCDF format and uses
the HGT_M grid and an
input high-resolution
elevation gridto produce
a high-resolution

° I n p uts: ["] create Iake parameter file? (optional) gﬁ?gﬂ?gloa”y processed

Reservoirs Shapefile or Feature Class (optional)

Forecast Points (CSV) (optional)
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* Channel routing grids include channel
grid and lake grid.

Mask CHAMNELGRID to basins? (optional)

|:| Create reach-based routing files? (optional)
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* Preprocessing Tool Documentation:
Sampson and Gochis 2015
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Screen capture of WRF-Hydro GIS Preprocessing Tool
within ArcGIS




WRF-Hydro GIS Preprocessing Tool

* Channel grid
.l derived from high-

resolution DEM

(Sampson and Gochis 2015)



WRF-Hydro GIS Preprocessing Tool

* Insert
reservoirs/lakes
using lake
shapefile

(Sampson and Gochis 2015)



WRF-Hydro GIS Preprocessing Tool
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(Sampson and Gochis 2015)



WRF-Hydro GIS Preprocessing Tool

* Preprocessing Tool does not remove stream artifacts
 Stream artifacts must be removed prior to running WRF-Hydro
 Straightforward, programmatic method not available

* (Can be done interactively in Python using Tkinter module
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Tkinter - A Python Graphical User Interface

* Provides basic Graphical User Interface (GUI)
within Python

* Contains classes which allow display,
positioning, and control of widgets

* Wrapper functions for Tcl/Tk
* Importing Tkinter

import sys
if sys.version_info[0] < 3:
from Tkinter import *
else:
from tkinter import *

* Online documentation and resources:
* https://wiki.python.org/moin/Tkinter
e http://tkinter.unpythonic.net/wiki/
* http://infohost.nmt.edu/tcc/help/pubs/tkinter/tkinter.pdf

Y SP@RT

Tkinter Widgets
Button
Canvas
Checkbutton
Entry
Frame
Label
LabelFrame
Listbox
OptionMenu
PanedWindow
Radiobutton
Scale
Scrollbar
Spinbox
Text
Tk
Toplevel

*Spyder 2.3.8, Python 2.7, Tkinter 8.5



https://wiki.python.org/moin/TkInter
http://tkinter.unpythonic.net/wiki/
http://infohost.nmt.edu/tcc/help/pubs/tkinter/tkinter.pdf

Applying Tkinter - Interactive Python Widget

from Tkinter import *

class Tool(object):
def _save(self):

def quit(self, *kwargs):
def plot subset(self, *kwargs):
def key(self, event):

def click(self, event):

def init_ (self, master, path, *kwargs):

def __init (self, master, path,

def main(path, *kwargs):
root = Tk()
tool = Tool(root, path, *kwargs)
root.mainloop()

if __name_ == ' main__ ":

path = "....... "

self.master = master

self.fig = mplfig.Figure()

self.ax2 = self.fig.add subplot(121)

self.axl = self.fig.add subplot(122)

self.canvas = FigureCanvasTkAgg( \
self.fig, master=self.master)

self.cid = self.canvas.mpl_connect( \
‘button_press_event', self.click)
self.kid = self.canvas.mpl connect( \
‘key press_event’', self.key)
quit_but = Button(master=self.master, \
text="Quit"', command=self. quit)
quit_but.pack(side=BOTTOM)

self.canvas.get tk widget().pack()

self.plot_subset(*kwargs)

main(path, *kwargs)

*Spyder 2.3.8, Python 2.7, Tkinter 8.5



Interactive Python Widget
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Interactive Python Widget

class Tool(object):

def

if __name_ == ' main__

def _save(self):

def quit(self, *kwargs):

def ﬁlot_subset(setf, *kwargs):
def ;ey(seLf, event):

def ;1ick(5eLf, event):

def i_init__(seLf, master, path,
main(path, *kwargs):

root = Tk()

tool = Tool(root, path, *kwargs)
root.mainloop()

path = "....... "
main(path, *kwargs)

def quit(self, *kwargs):
self. save()

self.fig.canvas.mpl_disconnect(self.cid)
self.fig.canvas.mpl disconnect(self.kid)
self.master.quit()

self.master.destroy()

return

def key(self, event):

if event.key == "q":
self. quit()

elif event.key == 's':
self. save()

elif event.key == 'up’' or event.key == 'down’' \
or event.key == 'left' \
or event.key == 'right’

elif event.key == "'z':
else: print 'The %s key does nothing...' \
%repr(event.key)
return
def click(self, event):
if event.button ==
print event.xdata, event.ydata

elif event.button ==

else: print 'Try Again...'
return



Interactive Python Widget
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Intera Ctive Lake Catoma, AI:. (Google Maps)

Python Widget
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Intera Ctive Lake Catoma, Ala. (Google Maps)
Python Widget
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Interactive
Python Widget

 Stream artifacts
removed, resulting
in continuous Streﬁ: . 5
channel/lake grid artifacts

Widget saves
updated channel
and lake grids for
use in WRF-Hydro

Process only takes
a few minutes
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Summary

* Tkinter is standard Python GUI package

* For many applications requiring array manipulations,

programmatic methods using Python or netCDF operators (NCO)
are preferred

* However, Tkinter widgets can be beneficial when
straightforward, programmatic methods are not available,
thereby requiring manual modifications

* Interactive Python Widget
* Modifies grids created by WRF-Hydro GIS Preprocessing Tool
* Independent of ArcGIS; 100% open-source Python
* Enables array to be visualized and modified concurrently
* (Can be extended/modified for many other applications
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