Watershed Management and
Modeling

Groundwater Modeling
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Modeling

= We will continue working with
the Eight Mile Creek Watershed

= The base model that you will

open has the following processes
defined:

= Long Term Simulation
= Distributed Infiltration
= Distributed overland flow roughness
* You will add Groundwater
parameters and run the model

* You will add other advanced
groundwater features such as
groundwater boundary
condition, wells etc on the same
model and re-run




Turn groundwater on

Watershed Management and
Modeling

= Turn on Groundwater process from Job Control

r ™
GSSHA Job Control Parameters -_ ﬁ

Computation parameters Cutlet information [ rfilkr ation Channel routing computation scheme
Column:  BA (70 Mo infiltration ) Mo routing

Total time [min); 2000 -
o = ® Green + Ampt with sail @ Diffusive wave [ Edit Parameters... ]

rnaizture redistribution 1 MESH

Slope: 0.01000
Owverland flow

Computation method
| ADE -

Time step [zec]: BO

v Groundwater

Soil erozion

Edit parameter.. || =

Edit parameter...

E vapotranspiration [ Sacramento Model... ]

¥ Long term simul... | Edit parameter...

() Mo evaporation

() Richard'z infiltration [~ Contaminant tra...| Edit parameter...

m

|nterception

N (71 Deardorff method Edit Parameters. ™ Mutrients Edit parameter...
<l . [~ Stormtile drain | Edit parameter...
Fretention depth @ Fenman methad Sail depth [rn) 0.25 [ Stochastic Edit parameter. | |

. Calibrat Edit ber.. |
["] &rea reduction Seasonal resist. Top laper depth [m) 0.25 [ Calibrate Lot parameter. |

™ Link CE-QUAL-... -

[ Output Caontral... ] [ k. ] [ Cancel

T L ¥ -




Preliminary data

Modeling

= You will need the following

data to add create %,

groundwater using the base i
model described in the

previous slide i

= Aquifer bottom elevations

= |nitial Phreatic surface (Water
table)

= Porosity

= Hydraulic Conductivity




Aquifer Bottom Elevations

Watershed Management and
Modeling

= Aquifer bottom - from scatter data sets

File import options

Set the column delimiters:
@) Delimited Space Tab [ Semicalon

() Fixed Width Comma ] Cther. Text qualifier: E
Treat consecutive delimiters as one Skip leading delimiters

Start import at row: 2

. F - . e

WMS data type:
[2D scatter points

Mapping options
7]

Aquifer Fobbom DTIEII"ISIEHI data set

Flevakion
559115 _B539 [4977909. 238 |335. 1458 [ No dataflag |-395.0
559085 BE39 (4977989 238 [335. 9481
(4] sss02s.8m39 2977939, 238 (3355527 Mame:  aguffer_baot_slevs 100 invis 0.000 e
5 558965 B39 [1978089. 238 [336. 3038
4 File preview

e x oy |-

Data et name;

559115.6839 4577909.2338 335.1456
555085.6839 4577969.238 335.5481
559025.6839 4977939.238 335.5527
558965.6839 4575089.2338 336.3036
5585935.6839 4577939.238 336.2613

First 20 lines displayed.
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Initial Water Table Elevations

Watershed Management and

Modeling

Initial Water Table
Elevation — From scatter
data sets

Need to see if during
interpolation the water
table elevation assigned
to be higher than ground
surface elevation

Use Data calculator

~

New data = water table

iz d2. Soil
-3 d3 Landuse
[iz3) d4. Combined
d5. Gealogy
d3. Elew-wWater table
[i23) d9. Updated \water Table
-[123] d1. elewation [elev)
-.[i23] db. AquiterBottom
M[FE]| d7. "wiaterT able

r B
m Data Calculator ﬁ
—
[rata sets Time steps
=-B new arid [T 08/08/10032860 ]
o123 Index Maps

[.-’-'«dl:l ko E:-:pressian“ Data Set Info...

E rpressiorgy, d1-d7
%Elev-WatEITable

elev—ground elev

ze all time stepz

H loglx] ][ sitfx] ]

][ Ifx] ][ ave(x.y) ]

][ %"a ” it 4] ]

4 ][ abs(x) ][ mnax=.y) ]

[ ][ ] ” bruncx.a.h) ]

Done
A




Creating GW datasets

Watershed Management and
Modeling

= Checkthe valuesinthe [(@ow=m ]
new data set T | - - R
= Negative values indicate | |[zmu o™ ; J.-'
that the water table - B &
elevation > Ground el -
Mumber of values: | 4218 .

e | e Va t i O n Mirn walue: 0245148 Histogram Customization... -:- L@ %
Max walue: 17.3973
F— e General |Plot | Points [ Axis [ Font | Color | Stye |
Mean: 4910921 Main Title:  Histogram Show Annotations
Mediar: 1955363 Sub Tils:
Border Style Mumeric Precision
" (©) No Border ) Line @0 o1 D2 @3
®) Shadow ©) 3D Inset ©4 ©5 (o] ©7
Viewing Style Grid Lines
(@) Color () Both @Y (DX @ None
(©) Monochrome [ Grid in front of data
() Manochrome + Symbols Display
Font Size @ Graph () Table () Both
() Large @ Medium () Small
0K ] [ Cancel ] Apply [ Export... ] [ Maxdmize...




Wafgrshed Management and
Modeling

= Use min(x,y) function in
the data calculator to
create a new data which
is minimum of water table
elevation and ground
elevation

= Assign the maps to
GSSHA model

Creating GW datasets

-
m Data Calculator

[Data sets

-l rew ard
-2 Index Maps
d2. Soil

d3. Landuze

.7z d4. Combined

.[i23) d5. Geology

dB. Elev-ater table

d9. Updated \w/ater T able
--[123] d1. elevation [elev)
-[123 dE. AquiferBattam

MFEN 7. WaterT able

[ﬂ«dd ko EHDI’ESSiDn” [ata Set Info...

Expression:  min[d1.d7)

Result  Updated “/ater Table

Time steps

1. 0e/08/100%2850

ze all time zteps

H e ] ][ 2qrt[=] l

[ wea [ avels |

H ¥ ][ min{z.4) l

4 H abs(s] ][ rinas(H.p] l

[ H ] ][ trunc(x.a.b) l

Daone
4




Groundwater Properties

Modeling

[ GSSHA Groundwater : ' ' eswl| =B 2 GidDat
EI FIE new grid
Groundwater L [ Index Maps
Time step: Mame | Data Set | @ elevation [elev)

j - Ji23] water table
3] aguifer battom
EI Ej K5 43_mayl5

LSOR direction: Aquife... | agquifer botbam

Waker . | water table
LSOR convergence: 0.000010

Hydra... .J i |
..... N
Relaxation coefficient: 12000 Porozity g _E_ln r.|:|
----- [ Precipitation
Leakage rate: 0.0000 2gm 3S5HA (2]
[ e b
Arifer cell size 0.0000 L8 Index: Maps

|'_—‘|-Ej Continuous Maps
----- @ elevation [elev]

[ ] [ Cancel ] ; 2| water table

f -Jiz3] aquifer bottom




GW Index Map

Wafgrshed Management and
Modeling

)

= Create groundwater Dentws |11 | -
index map sing geology &z - '

D@ Geology
h f- | LE Hydrologic Tree Data
S a p e I e # Hydrologic Modeling Tre
B Hydraulic Schematic Data h
L@ GIS Lapers ;

" DEfIne hYdraUhCS [F 2D Grid Data

FIE new grid

2 H M %

=53 Indes Maps

conductivity and porosity @
based on groundwater 3 oy

-1z elevation [elev]
-[iz3] AquiferBottam

index map I [t

L GwW

@ Job Cantral

D Precipitation

<@ GSSHA

-3 Index Maps

-[iz3] Sall

-[i23] Landuse
..[iz3] Combined

..[ 723 Geology
=} Continuous Maps
- [123] elevation (elev)
-[123] AquiferB ottom
-[123] "W aterT able

= A Com

m




Groundwater Map Table Parameters

Watershed Management and
Modeling

-
[4] GSSHA Map Table Editor S
Foughness | nterception R etention |Evapntranspiratiun| [rfiltration Imitial b cigture Soil Erozion |
Cortaminatits M itrietits Cottinuous Maps | Giraundwater
Using index map]| Geology v]
[ Generate IDs | AddID. | | Delete D |
Groundwater
D ‘5( 10 12 17
Description 1 Groundwat... |Gmundwate... Groundwate. .. | Groundwate...
Description2
Hydraulic Conductivity (cm/hr) | 5980000 2.180000 1.320000 0.630000
Porosity (m™3/m™3) 0.437000 0.453000 0.463000 0.501000

[ Irpart T able... ] [ Ewport Table. .. ]




Groundwater Boundary Conditions

Watershed Management and
Modeling

= Generic

= No flow

= Constant head
= Flux river

= Head river

= Static well (index map)
= Dynamic well (index



Groundwater Boundary Conditions

Watershed Management and
Modeling

= BCdefined in an Arc, egriver flux, constant head etc

Feature type: [.ﬂnres "] Shat: [Selected "] Filter uzing: Eelumn:[Nene ‘F]
( \ W alue:
D | Type Groundwater BC Flow BC Type | Wariable Stage BC | Constant BC | Solution Results
2 Generic || Genenc Hone j oo
9 Genenc - E;{lﬁ?‘;ﬂnt head Hone J 0.0
12 | Generic - E'UHETIW_ET Hone j 0.0
226 | Generic - uEE-:..r-I,VEI 1 Mone j oo |

&) [




Watershed Management and G rou ndwater Bou nda ry Cond itions

Modeling

= BCdefined in a node/point, eg Wells

-
4] Properes Srw— -
Feature bppe: Show: Filter uzing: EDIumn:[NDhE "]
W alle; w7
D Groundwater BC Flaw BC Type | Yariable Stage BC | Constant BC | Salution Results | Obzervations | dze [nputl
Al v | . |IO
38gad7  Generic one | 0.0 .|
Consztant head
Static well

Dyrnarmic well

L1

| ] | [ Cancel




Regenerating Gw Index Map

Watershed Management and
Modeling

| Terrain D ata

= Once the groundwater
option is turned on from 1 o

-[Flas GSSHA
O 5ai Type

Job Control, WMS Gau,

O mn Evert #2
generates a Gw Index map :::g::zizz::ﬁi
displaying all the boundary  Bz:i”

| Hpdrologic: Tree Data

PH6ymEE S5

? Hydrologic Modeling Tree

conditions defined in the

| GIS Layers
| 20 Grid Drata

mOdel Iﬂnewg:i:S

= Everytime anew boundary &

condition is added, you will ~ ~

-[i23] elevation [eh
-[i23] aquifer battg

have to regenerate the Gw @i’ =

1 GWAdvwells Export Data Set...
D Jab Contral Delete

Index map to reflect the e
changes

- Index Maps




< Save and Run

Watershed Management and

Modeling

B Hydrograph

Flow ve. Tiune
PEAK: 7.72 cms; TIME OF PEAK: 2003min . VOLUME: 091 m™3

2002.34 200240 2002 44 2002480 2002455 200260 2002 64 200270 200274 2002.80
Time (mif)
[¥]

EauGalleGEEHARUNZ Outlet [ = G4, Qutlet = 54




Add streams

Modeling

-
|I| Properties

Feature bype: [.ﬁ.rcs "] Shiowr [Selected '] Filter uzing: Enlumn:’Nnne 'r]
f \ Walle: f \
- Type | L... | k anni... | Depth... | Battom... | Side slap... | []... | Sub-zurfa... | Sediment thic... | Sediment hwy., I Groundwater BC

All | Trapezoidal channel 0113 05 1.0 42 r ¥ 55,0 25.0 Flus river |
2 |Trapezoidal channel 0119 05 1.0 42 r = 550 25.0 Flus river -
3 | Trapezoidal channel 0113 05 1.0 42 ¥ 55,0 25.0 Fluis river |
12 |Trapezoidal channel  |»|0 0113 05 1.0 42 ¥ 55,0 25.0 Fluis river |
226 | Trapezoidal channel |~ 0 0113 |06 1.0 47 - v AR.0 280 Flus river j

] 4 |[ Cancel ]




Add wells

Watershed Management and
Modeling

u We | | S Ca n be Feature type: Show: Filter v

u Stati C D | Hydrograph outpt | Groundwater BC I Purnp rate [m’“3a’s]A
i | an - Static well |
[ ] Dyn amic REEDE Static wel 2 !
Well 1 . .
- \ e Static pumping rate
~

Well 2 |I| Properties
i Feature type: Shiow: Filter uzing: Col.
[
\ |- -
N ] e
b
Supm t_l_| = D | Groundwater BC | Purnp rate |I| YV Series Editor
387030 | Dynarnic well jl Tirne [rmin) |F'um|:| rate [m™34/
= r—i —ul\ .I
H £ 2
1 |'_J
3
: . . .
Pumping rate time series
. - .3
NN
S — i



Specified Head BC

Wafgrshed Management and
Modeling

Draw an arc over the boundary cells
™ to represent the specified head
boundary conditions and change the
attributes

Specified Head Arc

slz




Wafgrshed Management and
Modeling

Using Richard’s Equation

= This is an alternate infiltration equation that we will use instead
of Green and Ampt Equation

= Select Richard Equation in Job Control

Computation parameters

Total time [rin): 2000

Time step [zec): 10

Owerland flow
Computation method

|ADE

Interception
[ Initial depth
Fetention depth

[ &rea reduction

Outlet information
Colurim: 58

Faws: BE

Slope: 0.01000

E wapotranzpiration

() Nao evapaoration
() Deardorff method
@ Penman method

Seazonal resist.

[

Infiltration
(70 Mo infiltration

() Green + Ampt with zoil

raizture redistribution

Help

Sacramento Model...

Edit Parameters. ..

Soil raisture depth [m)  0.25

Top layer depth [m)

[

Output Contral... ]

0.25

Channel routing computation scheme

() Mo routing

@ Diffusive wave | Edit Parameters...

) MESH

¥ Groundwater

™ Sail erosion

¥ Long tern simul...
I Contaminant tra...
I Mutrients

I Starm/tile drain
I Stochastic

I Calibrate

I Link CE-QUAL-...

Edit parameter.. |
Edit parameter. .|
Edit parameter. .|

Edit parameter...

Edit pararneter...

Edit parameter. ..

Edit parameter. ..

| »

m

Edit parameter... i

0k

] [ Cancel

You will need to edit
Richard’s Equation
parameters in the job
control

Also update the
parameters in the
Mapping table



Demonstration

Watershed Management and
Modeling




Workshop

Watershed Management and
Modeling
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