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Context

Two year cumulative rainfall
for England and Wales

Risk of drought, Spring 2012
Need to undertake scenario runs
Models not ready for it
Hurried updates and over-reliance on rainfall runoff models
Partial NGMS 4R implementation used to emulate manual process undertaken at the time.

Process (following) published in:

Inte?rated environmental modelling to solve real world problems — Geological Society Special

Publication Vol 408; Splicing recharge and groundwater flow models in the Environment A?_(Ienc

|I\\I/latlltzr\llf@}IhGroundwater Modelling System; Rolf Farrell, Marcel Ververs, Paul Davison, Paul Howlett and
ar iteman.
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1965 April 2012

Calibrated historic model period

1976 1984 1995 Scenario
Drought GWL Drought drought

Drought scenario

|

Potential groundwater drought event

i

Historic groundwater levels match current event

Historic rainfall matches current scenario event

Historic abstractions closest to predicted current
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River flow hydrograph
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2017

* Finally fully implement 4R to NGMS
* Needed due to low spring rainfall 2017

« Subsequent rainfall has addressed SW
concerns

« Groundwater drought remains a possibility In
2018; recharge this coming winter still a concern
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Rainfall scenario set-up
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Potential Evapotranspiration scenario set-up

— 23 Scenanoc Editor -
File Tools \_..1 — e — —
Graphs andPre | Area
: _ ® frmngham scanarios A New Trarsformation — |
?M | @ Eromsgrove scenanias - MORECS 135 v & (5 H &
S|P trming o Ldhfield scenaros - : =
; H E‘;‘;‘c‘ L - Exsting Tramsformations
LB Lichhel [
’f 3 Lichfiel \:dﬁ‘:“ﬂ:srga-:j e C g = Locabon Trarsformation View Delete -
[t e ORECS 124 profie % | %] Wl =
B East 5| Modfied RecentActual recharge scenanos =) oy 1 Tad T =i
.: 'E:!i":f: Mod fied RecentActualauto recharge scenanos = NOREES 225 Kaed Lj‘ “ m g E““d‘
S = — — - - - 72
i m Specified Scenerios HE@» x MORECS 135 Profie (7 “ m y] =
Locaton: (585-Decs }JO:UZCS 1% Profie _,'—"“ 7“ Ui d
— —
| Explanaten . Graph | Map
~ B MORECS 135
arameters L ~ - : -
o] ecton |
Intervention Types =1 : i I || I
Modify ranfal rates £ | 2 I If ‘ anch 1
| | |
TR & R
Select modue data set fies $‘ \ /| l 1 (] | l I || I | ” ( ‘ ’ | , ” |‘ }l lk 4] | |I J]
4 ‘ ‘
—— 2“!'." k ||]H'| e | ! '|| \ !Il | J||\|[Jm \||'|\"w‘||
AR wl 1 u.a ( TATARY AR
AR AR a VYV
8 NSNS, ORI RS L I\ | Mep
01011974 01-01-187% O 1 5@- O £01-1889 01-0¢.15934 ‘3?-01-1999 0101.2002 01-01.2009 = -
4 Q PE.Historic MORECS 135° Q.PE Histonic.modified TAORECS 135"
201320‘; | 20-10-2017 10:02:42 INFO - Scenario Eovtor started successtully o
| saveal Run Gose Hep
‘l'lermas. Harris y lbsday Time: 01-01-1569 00:00:00
by ——A, "
|6:Logs
{Ta'nrle:. Haris kul:nl system tme:01-01-1963 00:00 GMT 10:05:02 GMT 11:05:02 85T fSund sore klﬁﬁ 13, 598433 Lﬁ b.O MBjs Ibn ME

Environment

Agency




Abstraction scenario set-up
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Recharge scenario results — groundwater levels
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Recharge scenario results —river flows
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Recharge scenario results — groundwater head

difference (end of drought)
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Future NGMS

Craphs and Profies Hewert Bemrgrem Cpen Dats Mensgement satem et

Workfion

B dafault_scansrios

Scheuled forecast

Forecast ength
@ Defait

- Environment
Agency



Modflow 6 mesh
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Unstructured Quad
Tree mesh
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Unstructured Complex Vorono




Vertical Discretisation and
discontinuous layers
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Run time.......

« What makes models bigger???
* “Big is best”
« Consultancy steer
* Irregular grids

* Insufficient focus on model efficiency (stability, inactive
cells, grid spacing)

Environment
2 Agency



More usability =

« Control of physical size of model
* Faster Modflow processes

* Faster Delft FEWS processes

« Better (different) hardware

* Avoid unnecessary processes (inactive
layers/cells, running “sub models”, shorter
scenario periods etc)
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RUNTIME [Hours]

Parallel Modflow (PMF) vs “Normal” Modflow

RUNTIME [Hours] -
on a very fast CPU = 4.4Ghz, 12 core vs GPU = RX480 - 2304 core @
1.2Ghz.
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A faster running NEAC model

MODFLOWSG / USG can be
notably faster

Parallel MODFLOW further
Improvement

Model stability is key

24
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(0] l

Regular machine Fast machine ParallelIMF

(&)

NEAC runtime (hours)
per scenario
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Reducing run time — an unhelpfully large
model from Southern England......

MF runtime NGMS Runtime  Total runtime

File size (Gb) (hours) (hours) (hours)
As delivered 630 96 96 192
Parallel Modflow 630 24 96 120
Remove inactive layers,
rows and columns 302 19 46 65

Reduce stress periods per
timestep (reduce output
file sizes) 75 13 11 25

Single Scenario 18.8 3.4 2.9 6.3
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Future NGMS

* New developments in Modflow 6 not
compatible with current NGMS

« Unstructured grids
« Completely new input file format
 New module adapter needed

* New system structure
* Focus on ease of use (actual functionality OK)
* Focus on system reliability/availability
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Questions to the audience

* Benefits of moving to cloud?

« Dealing with physical servers seems a bit old
fashioned L

~¢;-,§' b= »~—-,T1enS|ons)

t!

e Faster run times in ="
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Thank you......
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