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1. Project background

The Ministry of Agriculture and Forestry (MAF), essociation with the Ministry for
the Environment (MfE), has engaged NIWA and fiveb@ntractors (Lincoln
Ventures, Harris Consulting, AgResearch, HortResgaand Landcare Research) to
develop a modelling system to assess the effedendfuse change on water quality
and socio-economic factors at a regional or natidexel. The system is called
CLUES — Catchment Land Use for Environmental Sustaility.

CLUES has been developed as a tool for assessrgfficts of land use and land use
change on water quality at a minimum scale of satbkements (~10 kfrand above).
CLUES runs within a GIS platform (ArcGIS) and cumlg predicts loads,
concentrations and yields of two nutrients (nitroged phosphorus), sediment loads
and yields and a microbial health risk indicatir ¢ol). In addition to these water
quality parameters, CLUES has a socio-economic intudsimulate the economic
output from different land use types. Users avigied with the CLUES interface
and geo-spatial data at national, regional, catobhraed sub-catchment levels. Its
terrain data is at 30 m resolution. The base aneidlof CLUES is the sub-catchment
which comes from the NIWA River Environment Clagsifion (REC) of the national
stream and sub-catchment networkEach sub-catchment is associated with a river
reach which as a unique identifier (i.e., NZ reacmber) — there are some 600,000
reaches in the REC. Predictions of the water tualnd financial indicators given
above can be made for any reach.

The CLUES catchment modelling framework allows sstr easily develop and
simulate the effects of land use change on streaterwquality and integrates the
following components:

e SPARROW (Spdially referenced_egression_n watershed attributes) —
predicts annual average stream loads of total getrp total phosphorus,
sediment andk. coli. It includes extensive provisions for stream ireyiand
loss processes. This modelling procedure wasraligi developed by the
USGS (Smith et al. 1997) and has since been apafiddnodified in the New
Zealand context, in extensive liaison with the deyers. SPARROW has
been applied to nitrogen and phosphorus in the staikAlexander et al.
2002, by fitting models to Environment Waikato datad subsequently to the
whole New Zealand landscape (Elliott et al. 2005 fitiing models to data
from NIWA's National Rivers Water Quality MonitognNetwork). A

! Now Plant & Food Research
2 http://www.niwa.co.nz/ncwr/rec
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national model foiE. coli is now available (Alexander & McBride in prep.,
obtained by fitting models to a national microbishter quality dataset
reported by Till et al. 2008). Th8PARROW sediment transport routines
were assessed by Elliott et al. (2008) and simaraticompared favourably
with measured sediment load data.

e« SPASMO (Soil Plant Atmosphere $stem_Malel, HortResearch)—calculates
the nitrogen budget for five horticultural entegari scenarios. Detailed
simulations for many cases (combinations of cragispate, fertiliser use)
have been run (using a daily time step) to builokiap tables that CLUES
accesses. It has been validated against datagrared pasture (Rosen et al.
2004) and pasture treated with herbicide (Closale2003, Sarmah et al.
2004).

+ OVERSEER® (AgResearch, Wheeler et al. 2006)—computes nutrien
leaching for various land uses (dairy, sheep/beefidnd, sheep/beef hill
country, sheep/beef high country, and deer). tvioles annual average
estimates of nitrogen losses from these land ugiegn information on
rainfall, regional rainfall, soil order, topographmgd fertiliser applications.

e TBL (Triple Bottom Line, Harris Consulting)—estimates economic output
from different land use types (pasture, hortic@idorestry and cropping), in
terms of Cash Farm Surplus (CFS), Total GDP analTemployment from
that land use, given as a function of output. Gdleulations are based on the
MAF farm monitoring models.

* EnSus(Environmental_Susiinability, Landcare Research)—provides maps of
nitrogen leaching risk, used as an adjunct to fmegation of CLUES results.
It is based on studies of nitrogen losses at naltiand regional scales (Hewitt
and Stephens, 2002; Parfitt et al. 2006).

CLUES runs within a GIS platform (ArcGIS). It usgsatial datasets on current land
use, soils (from the Land Resources Inventory Fonesdal Soils Layer) and the
NIWA REC (River Environment Classification) streaand sub-catchment network.
The system includes data that is used by the coemgomodels, including runoff
(derived from rainfall less evapotranspirationpps, soil order, drainage classes,
point sources and lakes. The current land use gedvivith CLUES was developed
with extensive reference to the LCDB2 (Land Coveatdbase), AgriBase
(AsureQuality Ltd), and LENZ (Land Environments Méw Zealand) land use geo-
databases. Considerable effort was expended,Laitdcare Research, to ensure that
the spatial data coverage was as accurate as fgossib

The CLUES Project: Tutorial Manual for CLUES 2.0.6 2
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The modelling framework, illustrated below, has rbebscussed by Woods et al.

(2006).
CLUES user interface CLUES database
Choice of river reaches Current land use
Climate
Land use change scenarios .
Soils
Choice of result display Catchment and drainage network
EnSus - nitrogen leaching risk

A4 _— OVERSEER® - pasture N and P

CLUES model suite _
|_— SPASMO - horticulture and crops N
Contaminant sources

7 SPARROW - microbes, sediment, N and P

. . ] from other sources
Accumulation and losses in the stream network - contaminant transport
Economics and employment HARRIS - triple bottom line effects

Component Models

Planned changes to CLUES as part of model developimelude:

» an ability to capture information at the farm scale

» local calibration of the underlying SPARROW model

» calculation of seasonal concentrations

» calculation of the effect of on-farm mitigation nse@es and land use intensification

e incorporation of a direct social component.

1.1 Manual layout

This manual is presented as a tutorial set out withkked examples. The examples
use the files provided with the CLUES 2.0.6 CD Wgaikato with Raglan Harbour as
a case study and has been prepared using ArcM&af.v.Users will need beginner to
intermediate GIS skills to run CLUES 2.0.6 and imtediate to advanced skills for
some applications such as editing land use laperscenario creation.

The CLUES Project: Tutorial Manual for CLUES 2.0.6 3
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1.2 CLUES database

The CLUES database contains spatial data whichogigeed as map layers within a
regional map document (.mxd file) or incorporatatbithe model framework. For
each river reach in REC, CLUES holds the followimigrmation:

* Reach identification number.

* Flow distance to the coast.

» Stream order

» Position in the stream network with respect to heaap- and down-stream.
* Reach length

* Channel slope

* Whether the reach is part of a lake is a termieath.

Each reach has an associated sub-catchment whiafs fihe basic spatial unit in
CLUES. Data supplied for each sub-catchment iredud

e Sub-catchment boundaries

* Current land use with respect to the proportiorCetJES land cover types
(derived from the MfE Land Cover Database V2—LCDB?2)

» Estimated surface runoff (derived from rainfall anépotranspiration); and

» Soil order and drainage class (from the Land Resolmventory).

Other data include:

» Point sources such as piggeries, paper mills andgeplants;
» Nitrogen leaching risk (i.e., from EnSus); and

 Lakes.

These data are provided either nationally or regjlgras part of the CLUES system.
There are 10 CLUES regions which cover the couragh regional CLUES folder
holds all the data needed to run CLUES for thatoreg The regions and identifiers
are:

* Northland / Auckland (north_auck)

* Waikato (waikato)

» Bay of Plenty / East Cape / Hawke’s Bay (nieast)
» Taranaki / Manuwatu—Whanganui (taranaki)

*  Wellington (wellington)

* Tasman (tasman)

The CLUES Project: Tutorial Manual for CLUES 2.0.6 4
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* West Coast (west_coast)
» Canterbury(canterbury)

* Otago (otago)

» Southland (south)

Legend
CLUES regions (by identifier

Carterbury I:I north_auck
I:l waikato
I:I nieast
I:I taranaki
I:l wellington
I:I tasman
I:I canterbury
I:l west_coast
I:I otago
I:I south
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1.3 CLUES land use types

CLUES simulates 22 land use types, these are listdolw along with their field
names in the order they appear in the CLUESractive sketch toalrop-down menu
and land use scenario layers (see Section 6)::

DAIRY — dairying

SBHILL — hill country sheep and beef

SBINTEN — low land intensive sheep and beef
SBHIGH — high country sheep and beef

DEER — deer

OTHER_ANIM — other types of farm animals

CROPS — arable crops (e.g., maize and barley)
VEG — market gardens, vegetables

BERRY — berries

KIWI — kiwifruit

SUM_FRUIT — “summer” stone fruit (e.g., plums, pkas, nectarines)
TROP_FRUIT  — tropical fruit

PIP_FRUIT — pip fruit (e.g., apples, pears)
FLOWERS — flowers

VITI — viticulture, vineyards

PLANT_FOR — planted exotic forest, forestry
NAT_FOR — native forest

SCRUB — scrubland

URBAN — urban areas

OTHER — other land covers (e.g., ice, bare soil etc
TUSSOCK — tussock

UNGR_PAST — ungrazed pasture

These classifications were produced by Landcareedeb Ltd. and are defined by
Woods et al. (2006). New land use layers createdaind use change simulations
must have the land use fields in the same ordebase in their respective attribute
tables (see Sections 6.2 and 6.3).

The CLUES Project: Tutorial Manual for CLUES 2.0.6 6
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1.4 Results generated
Results provided by CLUES are:
Water quality

Nutrient loads (tonnes/year)—in-stream cumulatiiteogen and phosphorus
loads for a particular river reach. That is, tbad for that river reach and its
up-stream tributaries

Sediment load (kilo-tonnes/year)—in-stream cumuéatiload of total
suspended solids (TSS) for a particular river reach

E. coli loads (16° or one “peta” of organisms/year) — in-stream cuativé
load for a particular river reach

Nutrient concentration (mgfa—in-stream nitrogen and phosphorus median
concentration for a particular river reach. Deatailn the calculation of
concentration are given in Appendix One.

Nutrient yields (kg/ha/year)—nitrogen and phospboload divided by the
contributing area. Provided in two forms:

Cumulative—the in-stream yield in a particular teaghich represents the
total yield for that reach and its up-stream trabigs.

Generated—the yield generated by each specific catdiiment. This
information can be used to identify sources ofieuts.

Generated Sediment yield (kg/halyear)—yield of T&Sherated by each
specific sub-catchment. This information can bedut identify sources of
sediments.

Total nitrogen loss risk (scale from very low tawdigh)—the leaching risk
for nitrogen based on land use from EnSus. Thdisplayed as a dockable
raster window with pixel resolution of 100 metres.

Economic indicators

GDP (gross domestic product, $/year)—an estimatibetotal value arising
from the farming, horticulture, and pine plantatiand uses.

FTE (full time equivalents)—an indication of totamployment for farms
where employment is work done by employees aneesafloyed persons.

CFS (cash flow surplus)—this is the output from thad use after farm
working expenses have been deducted, but befoeeesif leases, wages of
management, and capital expenditure. CFS is usdddicator of on farm
welfare. It should not be taken as a direct meastion farm welfare.

The CLUES Project: Tutorial Manual for CLUES 2.0.6 7
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More information on the Triple Bottom Line econoni@icators can be found in
Harris Consulting (2007).

E. coliis used for indexing the overall pathogenicityni€robial water contaminants,
for which many pathogens may be present—albeinastdy occasionally. Although
the national freshwater microbiology programmel(@ilal., 2008) also provided data
on other indicators (spores and phages) and patko@ampylobacterSalmonella
Giardia cysts, andCryptosporidiumoocysts), it is held thdE. coli is the best choice
for the purposes of the CLUES model objectives, leasst because it is used in
standards and guidelines for recreational waténkihg water, and shellfish flesh.

CLUES results are held in tliatchmentayer of the regional map document supplied
with CLUES 2.0.6. Further information about thagér is given in Section 7.1 and
the result fields are listed in Appendix Two.

1.5  Types of display

CLUES 2.0.6 allows the user to choose between abaumf displays both to show

the results of particular land use scenario sinarat and to allow comparison

between the default (current) land use scenarioctwatdiged land use. The types of
display are illustrated with CLUES results for ¢atents draining to the south of
Raglan Harbour in Waikato.

1.5.1 Maps

CLUES 2.0.6 displays model results in map formac{®n 5.1) for the following:

* Nutrient loads (river lines or watershed option).

* Nutrient concentrations (river lines or watershptan).
* Sediment load (river lines or watershed option).

* Nutrient cumulative yield (river lines option).

* Nutrient generated yield (watershed option).

* Sediment generated yield (watershed option).

* E. coliload (river lines or watershed option).

e Total nitrogen loss risk (dockable window rastepina

In addition to the result layers, CLUES 2.0.6 ieyided with reference layers for the
NZ coastline, lake boundaries and ESRI online hinagery.

The CLUES Project: Tutorial Manual for CLUES 2.0.6 8
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Example of map displays of results (P load)
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15.2 Bar charts

Bar charts (Sections 5.2 and 6.4.2) allow quick parnsons between the default land
use and simulations made with changed land useagoen The primary function of
bar charts is to provide a geo-visualisation toblolr shows the impacts of land use
change compared to the default land use. Chaaitable, in the order they appear in
the Chart variabledrop-down menu, are:

- GDP
- FTE
- CFS

* Nutrient loads

* Nutrient concentrations

* Sediment load

* Nutrient generated yields

» Sediment generated yields

* Nutrient and E. coli loads

If no new land use scenario has been simulatedh, bats of the chart relate to the
default. If new land use scenarios have been siied) the results for the default and
the selected scenario are plotted together.

Example outputs for bar charts (GDP)

Default

% Clues_waikatod.3.mud - ArcMap - Arciew ISLIES)
DeE&lmax|oc|pfem 5L f80x R REBEBDED LR === |a|

e Edt Wiew Bookmarks Insert Selection Took Window Help
s =1 [ oo | j‘/,:‘g‘ﬂ“wﬁ.‘
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7
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Images [coP =] Wi | & >Q f% ®
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New land use scenario
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1.5.3 Tables

CLUES 2.0.6 provides two types of table (Sectiorssaéhd 6.4.3) that can be used to
summarise and compare results for individual rreaches (sub-catchment) and for all
the river reaches selected in a model run. If hi@wd use scenarios have been
simulated, the results for the default and thecsetescenario appear in the tables.

Results for selected sub-catchment; default land esscenario.

£
AREA_HA 117.720
CF5(3$) - default 29794699
FTE - default 0.501
GDP[$] - default 44524 898
M Conc[mg/m3] - default 900.368
H cum.yield{kg/hafy]-default 14,271
M gen.yield(kg/hafy]-default 17.512
M load(t/y] - default 1.680
P Concimag/m3] - default 103.219
P cum.yield{kg/hafy]-default 1.138
P gen_yield(kg/haly]-default 1.200
P loadit/y] - default 0134
peta E_coli per year-default 0.020
SED gen.yield(kg/hay]-default 1.102
SED load(kt/y] - default 0.130

The CLUES Project: Tutorial Manual for CLUES 2.0.6 11
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Summary showing results for default and changed lath use scenarios for all
reaches simulated.

B8 Attributes of CLUES_2092009112308a.kxt = | Dlﬂ

_ HZBREACH | def H_load mod_H_load def_P_load mod_P_load def_Sed_load mod_Sed_load

H. 3010348 73534 93338 0.603 0737 0.4952 04933
3010447 £.8587 21041 0.503 0674 0.4339 04522

3010453 41459 £.033 0.342 0.45 0.2097 02135

3010454 1.411 13725 0.202 0197 02517 0.249

3010463 168 21473 0134 0.203 01297 01333

3010602 1.3823 1.9301 0177 0.236 0.3009 02975

. 3010603 1.7532 35436 0231 0.392 0.3423 03616
Totals  |=Mull= 73534 03338 0.603 0737 0.4952 04933

Record: ﬂjl 1 jﬂ Show: W Selected | Records {0 out of & Selected) Options Y|
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2. Installing CLUES

2.1 System requirements

You will need the following to use CLUES 2.0.6:

* ArcGIS v. 9.3 (ArcMap or ArcView).
+ 1GBRAM.
* Web connection (for display of ESRI World Imageayérs)

Windows XP (the programme has not been tested wiitler versions of
Windows but will work as long as ArcGIS is operatid).

e Administrative rights.

2.2 Installation

CLUES 2.0.6 is available on CD or file downloadnréN\IWA. Each CD contains all
the files needed to set-up and run CLUES 2.0.6afgarticular region in a zipped
format. These installation instructions are basedVindows XP. To install CLUES
2.0.6:

1. Quit ArcGIS.
2. Deregister any older versions of CLUES using tisgructions in Section 2.3.

3. Extract the CLUES?2.0.6.zip folder for your regiana the root directory your
local hard drive (c-drive). The local drive is oeamended as:

* Running ArcGIS / CLUES over a network can take tiamad

* CLUES can have problems registering if the dirgctoathway
has spaces which can occur in Windows locationsh sae
“Program Files” (tip: use an underscore “_" chaeadbr spaces
when naming layers and folders for use in ArcGIS).

The CLUES Project: Tutorial Manual for CLUES 2.0.6 13
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8 C:.clues2.0.6_Waikato'iclues_Waikato o IEIIEI
File: Edit View Favorites: Tools Help | o
= — e ——

@Back T T I? P ! Search i~ Folders | Fop | x n | r
Address l.j Ciicluesz, 0.6 Waikakolclues Waikato ;I G0
Folders X || Mame = [«]
@. Desktop o | Zilues_whaikatoF . gdb !
) My Documentts B !._jinfn

B j My Computer "_—’l'Cfastef

e NIwA- (T iz _trlri

D4f3fdzeecdalblbezbarcz4c
-3 apps
H4CT) C-calm

Lﬂasfbordr.ocx
|_‘f_| asFbkns, ocx
Lﬂasfcombn.ncx
@asﬂist.ocx

) cuesz.0.6_ai

kako

| %] asftabs.ocx
'll_’l.}:fasftext.ocx
| 2] borindrm, i

4 |

{Lo4Ge | d My Computer

Ea Documents and Settings
475 MO arke =

!220 objects (Disk free space: 5.66 GE)

st

4

4. Open the DOS command line window by clickiR@N under the START
menu in Windows and selecticgnd

ron 2 x|

- Type the name of a program, folder, document, or
Internet resource, and Windows will open it For wou.

Qpen: | A

[
Ik I

Cancel | Browse, ., |

5. Type the following command into DOS to register @IdJES 2.0.6 dynamic
link library (clues2.0.6.dll):

regsvr32 directory path\clues2.0.6.dll

where directory_path is the location of the regioBRUES folder, in this
example:

regsvr32 c:\clues2.0.6_Waikato\clues_waikato\@ue§.dll

The CLUES Project: Tutorial Manual for CLUES 2.0.6 14
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Microszoft Windows XP [Uersion 5.1.26081
(C) Copyright 1985-28081 Microsoft Corp.

C:xJregsvpr3d2 cinclues2.B8.6_waikatosnclues_Waikatosclues2.8.6.d11_

6. Click OK at the prompt.

Regsvraz x|

J‘) DlIRegisterserver in ciicluesz, 0.6 _waikatolclues _waikatoicluesz,0.6.dl succeeded.

7. In Windows Explorer, open the Clues regional folded double click on the
file CLUES2.0.6.reg. Clickesat the prompt.

=10
W Favorites 5 Help | f:e{ |
s ﬁ_ | \ | | — |
k«g Back = d | : Search [{  Foiders | % x n | Ev
Address i__,' Cihcluesz.0.6_wWaikatolclues_Waikato Li =Y Go |
Folders X | Name = | Size | Type | Date Madfied Ai
(B pesktop = catsedd lyr 43KB  ArcGIS Layer 4{05/2009 10:58 a.n
) My Documerts < catsedzlyr 43K ArcGlS Layer 4/05/2009 10:59 a.n
) My Computer < catsedalyr 43KB ArcGLS Layer 4/05/2009 11:00 a.n
5 e NIWA- (C3) || < catsedd e 43KB ACGLS Layer 4/05/2009 11:00 a.n
) D4FFdzco9ctalbl pezhET 4 [| < catseds byr 43KB  ArcGIS Layer 4/05/2009 11:01 an_|
anps || 8 cLuesz .06, dil 660 KE Application Extension  24/08/2009 11:12 a,
) C-CALM @CLUESZ.D.G.reg 7KE  Registration Entries 24f08/2009 11:13 &,
e CLUES_240620091019538, txt 1KE  Text Document 24{08/2009 10:19 3,
i Registry Editor _)ﬂ 24/08/2009 10:20 a.
: 24{08{2009 10:20 .
?J/ Are you sure you want to add the information in Criclues2.0.6_Walkatolclues_WaikatohCLUESZ2.0.6.reg bo the registry? 24/08/2009 10:20 a,
= 24/08/2009 11:17 a.
24/08/2009 11:17 a.
Yes Mo | 24/08/2009 10:56 a.
o, 240082009 11018 a8, _
I B e e it
1-5) Program Files _:j i 4| | L"‘

{Type: Registration Entries Date Modified: 24/08/2009 11:13 a:m. Size: 6.41 KB 16,41 KB | _é My Computer 5
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8. Click OK at the prompt to confirm registration.

Registry Editor x|
-
1 ) Information in C:icuesz, 0.6_Wwaikatoiclues_Waikato\CLUESZ, 0.6, reg has been successfully entered into the regiskry,

CLUES 2.0.6 is now registered and is availableuf® in ArcGIS.

Provided the regional folder is not moved or dedefrom the directory, you
will not need to re-register CLUES 2.0.6 shouldi yeish to simulate water
quality with a different regional database.

9. Start ArcGIS and browse to open the regional maphent provided with
CLUES 2.0.6 (for Waikato: Clues_waikat09.3.mxd).

open 21 x|
Loak in: Ib clues_wiaikato j = = Eol-

) Clues_wWaikatoF.gdb
info

)lcraster
inz_tnlri

iClues_waikatoD,3,mxd

Desktao Ju]

L

My Documents

File name: IEIues_waikah:uEl.S.de j Open I
Filzs of type: I.ﬂ.fcM ap Docurment [ mxd) j Cancel |
F

The CLUES toolbar should be automatically displalggd\rcGIS:

N
CLUES B e
E|h~?JCLUE5v ‘

CLLES =

or
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TROUBLE SHOOTING: | can’t see the CLUES toolbar.

If the CLUES toolbar does not appear on openingviae, look undeiToolbarsin the
View menu to check whether CLUES is available but haisbeen automatically
displayed by ArcMap. If CLUES is listed, selectlastick to bring up the toolbar.

® Clues_waikato9.3.mxd - ArcMap - ArcView

o -. ;
| DB E&|F BBX |0 | &|i7m BT Y=F Lt
J Eile Edit |Yiew Bookmarks Insert Selection Tools Window Help
J Editar '| ,i Data View Feature LI | Tiarget: I j |
Lawout View
Lay ﬂ|
0 £ La Zoom Data [ a
O Zoor Layouk 3
B0 =
Toolbars 4 |7 Main Menu
& 3D Analyst {f
= Crwerflow Annotation Advanced Editing
=l E Scrolbars Arimation
[F& Rulers Annotation
D'T' Guides arcPad
Grid ArcScan
Data Frame Properties. .. (Exielm ity
- CLUES

If the CLUES toolbar is not available, cli¢ckustomizeunder theToolbarsmenu and
then theAdd from Filebutton to bring up th®penwindow. Browse to your CLUE!
2.0.6 regional directory and select CLUES2.0.6.dll.

)

open 2l x|

Laok in: lk_'] clues Waikato j L] cF E-

[TClues_WaikatoF.gdb
info

) lcrasker
Tnz_tnlri

2] borindrmm. d
L CLUES2, 0.6,
| %] Cluestod. di
L‘:‘ﬂ mySorkP, dil
i;’;ﬂmySnrtS.dII

L’Jﬂ OvrClues.dll
@.J r5parrowE,dll
L’-}]rSparran.dll
@rsparrowP.dll
E{l]rSparran.dII
@soverlay.dll

ty Computer

-
TP  File name: CLUESZ0EdI = Open |
P
Files of tope: IT_I,JpeLibralies[".nlb,“.tlb,“.dll] :I LCarcel /l
2
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Click OK at the prompt.

Added Objects... X|

clgia Ll odbool
clsw' G Modrmenu
clzSetflag
clzClearflag
cl:ClearTraces
clzGraph

clzlnit

clz0verlay

clzl dentify

CLUES should now appear in t@aistomizevindow, check the box to add CLUES
the toolbar.

Toolbars | Enmmandsl Elptiu:unsl

Toolbars:

M ain b enu Mew...
[130 &nalyst
[ Advanced Editing Fename...
[ Animation

[] Annatation

[] ArcPad

[ ArcScan

[] C-Calm ToalB ar

CLUES

[JCoGo

[] Cadastral Editar

[] Context Menus LI

Keyboard... | Add fram file...l Cloze I

[Telete

Reset...
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2.3 Removing CLUES

CLUES 2.0.6 can be removed by quitting ArcGIS aededistering CLUES2.0.6.dlI
using the following command in DOS and clicki®i( at the prompt:

regsvr32 /u directory_pathway\clues2.0.6.dll
where directory_pathway is the location of CLUESZ.dlI, in this example:

regsvr32 /u c:\clues2.0.6_waikato\clues_waikat@gu0.6.dll

WINDOWS system32'cmd.exe

Microszoft Windows XP [Uersion 5.1.26081
(C) Copyright 1985-28081 Microsoft Corp.

C:xJregsvr3d2 Au cinclues2.B8.6_waikatosclues_waikatosclues2.8.6.d11_

Click OK at the prompt.

‘!4) DlUnregiskerserver in ciicluesz . 0.6_waikaktohclues_waikatoicluesz,0,6.dll succeeded.

|

The same command must be used to deregister eaglisions of CLUES prior to
installation of CLUES 2.0.6—to do this, replace tHeectory pathway and the
CLUES dll file name with those of the earlier versi
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3. The CLUES Interface

3.1 CLUES 2.0.6 toolbox

Once CLUES 2.0.6 has been installed and the relgroap document supplied with
CLUES opened (see Section 4.1), click Start menthenCLUES toolbar to display
the CLUES toolbox

Lo
=) e
|

—_

— Start Menu

Q Skart Menu
r e or— _ \\ -

The toolbox is separated into five sections retatmdifferent CLUES functions:

Runs CLUES Select river-reaches and Displays modelled Create land use
integrated models associated catchments results scenarios

4 CLUESZ.0.6 - Catchment Land Use & Env ronmental Sustainability

CLUES Reach selection Display
@Rivetines O ‘Watersheds

:Scem[iaﬁ: . r T—_( r ;/ __Nluad ) IDajry
Images Noed — B hla| & DQ% ®

e | Tables CID> g l Overlay Scenario l
|

Saves and retrieves
images of results for Display bar — shows what outputs
comparison are currently displayed

The toolbox can be moved by clicking the title lasud dragging. There are also
standard Windows buttons for minimising or clositng toolbox at the top right
corner of the title bar.
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TROUBLE SHOOTING: | get this error message wheny ko display the toolbar.

Newnenu x|

Unexpected errar;
Object variable or With block wariable nok set

Registration was not completed; make sure you haeeble clicked on
CLUES2.0.6.reg in your CLUES regional folder.

TROUBLE SHOOTING: | get this error message wheny ko display the toolbar.

Mewnenu x|

Unexpected errar:
Component MyCommandButton.ocx’ or one of its dependencies not cotrectly registered: a file is missing or inwalid

This error message does not affect CLUES and oa@usome PCs when CLUES
first registered. CliclOK and then try to display CLUES again. The CLUE&Uar
should appear from now on without problem.

is

The CLUES Project: Tutorial Manual for CLUES 2.0.6
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3.2 CLUES tools

Tool-tips are displayed when the cursor is posdétrmabove the buttons and drop-
down menus. CLUES tools are as follows:

CLUES tools

Scenario H Scenariodrop-down menu
0 . Selects the land use scenario to be simulatedto Up
five land use scenarios can be stored.

RUN Runbutton
Runs the CLUES 2.0.6 model framework

Reach Selection tools

Flagicon
Selects single or multiple river reaches. The icon
r brings up a flag cursor which, when clicked near a

river reach, flags the reach and its tributaries.
Clicking at the river outlet (terminal reach) will
select the entire catchment.

Catchment selection polygaron
]Z Selects multiple catchments. The icon brings up a

polygon tool which selects all catchments with the
terminal reach within the polygon.

NOT YET OPERATIONAL.

r ; Removes selected reaches sequentially. Planned for

’ CLUES 3.

;/ Deselect river reacheson
Deletes all selected catchments and river reaches,

Images tools

Cameraicon

ﬁ Creates a geo-referenced tiff image of the displaye
map.

m Retrieve imagécon

4 Displays saved tiff files.
— NOT YET OPERATIONAL.
Er;ﬁ" Removes save images from the map document.

Planned for CLUES 3.
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Display tools

{s3 River lines

O Watersheds

|N load

E /)

Map typeradio buttons (River lines or Watersheds
Map variabledrop-down menu
Mapicon

TheMapicon displays the variable selected in the
drop down menu for the modelled area. Maps
available are:

N and P loads

N and P concentrations

Sediment load

N and P yields (cumulative and generated)
Sediment yield (generated)

E. coliload

Total nitrogen loss risk (as a dockable window)

River lines displays results by colouring the gstiea
network. The legend is under thigeans layer.

Watersheds displays results by shading sub-
catchments. The legend is underdhichmentayer.

M load

=] e

Chart variabledrop-down menu
Charticon

TheCharticon displays results as bar charts on th
map layer. The legend is under tegchmentayer.
Charts available are:

GDP

FTE

CFS

N and P loads

N and P concentrations

Sediment load

N and P generated yields

Sediment generated yield

N leaching

E. coliloads

11%

Tablas

D> g

Tables
Identify sub-catchmemton
Modelled area summaigon

ThelD icon displays results for a selected sub-
catchment.

Themodelled area summargon displays modelled
N loads for all the river reaches modelled for the
default and current scenario model runs.

The CLUES Project: Tutorial Manual for CLUES 2.0.6
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Create Scenario tools

. Land usedrop-down menu
Allows selection of land use overlay polygon

Draw land usepolygonicon
Draws a land use overlay polygon.

NOT YET OPERATIONAL.
Removes land use change overlay polygons
sequentially. Planned for CLUES 3.

Erasericon
Erases all land use overlay polygons.

Cursorreseticon
Resets cursor to a pointer.

JUEIRE

OverlayScenariobutton

Qverlay Scenario Brings up the create new scenario overlay window
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4. Basic functions

4.1 Getting started

1. Follow the instructions above to register CLUES.@.8nd start Arcinfo or
ArcView v. 9.3.

2. Browse to your regional folder and open the mapudwnt supplied (the
Waikato region has been used for this manual; Ceies_waikato9.3.mxd).
You will find that CLUES has already been run fasedected river reach, this
has been done as part of CLUES testing.

. Chues_waikato9.3.misd - Arcap - Arciem
|DEE&|s 2ax | ||z s 0kw | BREEEEE|BBFE |2 E|a|
[0 52 o mamere . s T s 5 |
| eaor | * | 2 ]=] st 5|83 ] aws-]
—_— 1 A

=18(x|

[Buspe2orobd tO3uENN

O = PN YRR A
B2 N Ty RS R
a2y’

Cfo =l m s ulA- D8 o]

Dipley [Souce Seecion]

oo~k & @ |0~ A~ 2[00

3. The table of contentsTOC) window should be open with theisplay tab
selected (see over page). Layers are displayibeiif respective check boxes
are tickedw. Legends can be displayed or hidden by expan@ihar the
minimising (-) the layer. Layers are drawn on thap following theTOC
hierarchy with the upper layers overlaying thoslewe

4. Pan and zoom the GIS display to your area of ietdifeere Raglan Harbour)

using the standard ArcGIS too‘z\frFI pan, & zoomin and,Ia zoom out.

5. Click Start Menu under the CLUES toolbar to opem @LUES 2.0.6 toolbox
(see Section 3.1 for an overview of the toolbox).
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®
B O def_luse_waik
O
O vz _dominant
= O wWarld imagery
Transpartation
World imagery
=] nzcoast
[
[ Total_M_leach_risk

TOC Layer Description
streams Displays model results for the
selected river reaches and
tributaries. Automatically
x| displayed when river lines are
o £F Layers mapped.
O streams
B O Allakes AllLakes Displays lakes larger than 1 ha in
= surface area. Manual display.
[ lemask
HydroEdge .
— Icmask Interactive sketch overlay
= [ catchment polygon layer. Manual display.
P concentration defaulk
HydroEdge Defines stream network for
0.5 mgfm3 tracing nutrients upstream.
1 Automatic display.
5
;g catchment Displays model results for the
- selected river reach and sub-
1o catchment(s). Automatically
=50 displayed for watershed maps
M =00 and bar charts.
I 1000
I 2000 terminal Terminal nodes for stream
I 5000 network —used to trace
I 4000 catchments from coastal outlets.
I 7000 Manual display
M 10000 )
M > 10000
B O terminal .| def_luse_region Mock-up default land use layer

e.g.,
def_luse_waik

supplied for land use scenario
creation. The actual default land
use database is not available to
users. Manual display.

luv2_dominant

Reference layer showing
dominant land use used in
preparation of the default land
use database. Manual display.

World imagery

Link to ESRI reference layers
showing aerial images and major
transport routes and airports.
Manual display.

nzcoast

Displays coastline. Can be
replaced by other background
layers without affecting model
results. Automatic display.

Dizplay ISDurceI Selection

Total_N_leach_risk

EnSus total nitrogen loss risk
based on soils. This layer is in
raster format and is masked by
the nzcoast layer. It can be
displayed as a dockable window
(Section 5.1.3). Manual display.

The CLUES Project: Tutorial Manual for CLUES 2.0.6

26



J|CLL|ES = ‘

(R

B[22 e [ @18 52 65 91| 8  roo| =

e Edt Yew Bookmaks Insert Selection Took Window Hep

—NIWA_—

Taihoro Nukurangi

=18l x]

st v| > | # = Tk [t

=l

——————————

N e @

& O lemask
5 @ Hydrogdge

e

E @ cotchment
Nload #1

mozsty
-

[auspe3oroEstens

£ O cef_use_wakc
=

& O luv2_domnart

= 4 Transportation
= @ worldimagery
BB necosst

Reach selection

e T, o
e ) ‘e A
T \_ﬂ i -

: = » N T
e

Display

& O Total N leach rsk

Fuerr

LT \
\ I —
S ~
=l L/ ~ ‘
Create Scenario {
Ofverines  © Wateoheds

S
o 2 \K o

Images

[P concentration

B | 2 <@ x I~ .

[ QTSI

e @@

L/J\< i
I (RS f i

—

DiplaySovee) Seecen) | 8
e |Ol+| A~ i |[aa

| g ~

. e S 7 e | ; -
e L N 'lﬁﬁfﬁj_:

[ ormsiene carzaon. i2eters
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TROUBLE SHOOTING: one of the layers has a red arelon mark () next to it in
the TOCand will not let me check it for display.

= nzcoask
c
[ Tokal_M_leach_risk

ArcMap cannot not find the layer—this could be @by the directory pathway for
the layer being incorrectly recorded or failingugadate. It can also mean that the
layer was not copied into the CLUES regional dimectyou are working with.

1. Right click on the layer name in ti@®©C and selecPropertiesto bring up the
Layer Propertiesdialogue box and click on ti&ourcetab.

2. Make a note the source file and its location (i& &xample below, the layg
name is nz_tnlri and the location is the regionaUES folder for Waikato).

General Source | Er:tentl Displayl Symbolog_l,ll Joinz & Helatesl

Propert: | Yalue -

= Raster Information
Zolumns and Rows
Mumber of Bands
Cellsize (%, ¥)
Unconpressed Size
Fotrmat

Source Type

Pixel Type
Pixel Depth LI
—Data Source
Data Type: File: System Rasker ;l
Folder: Ciicluesz.0.6_Waikatolclues_\Waikato
Raster: nz_tnli

Set Data Saurce. .. I

0k | Cancel | Soply |

3. Click on theSet Data Sourcédoutton and browse to your CLUES foldg
Select the correct file. Click thedd button to reconnect the layer.

1%

NOTE: if you know the source file and locationuyman open th8et Data
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Sourcebutton directly by left clicking the layer in tA©C.

o
Lock in: ||:| clues Wik ato j El &lﬁl%l o %IEE

i Clues_WaikatoF .qgdb
lcrasker

nz_knlri

nz_tnlricopy

M ame: Inz_tnlri Add

Show of type: IHaster datasats =] Cancel |

4. Click OK in theLayer Propertieslialogue box to finalise the connection. The
layer should now be available for display in T@C.

= B nzcoast
]
MR Total M_|each_risk

5. If the layer is not listed in the CLUES folder, ckavhether the layer is in thg
zipped files for your region but was not extradi@dsome reason. Re-extract
if necessary.

1%
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4.2 Selecting river reaches

CLUES 2.0.6 allows river reaches and their assediatib-catchments to be selected
in three ways:

* single river start reaches
* multiple river start reaches, and

* multiple terminal reaches (i.e., catchments)

4.2.1 Single and multiple river start reaches

The CLUESFIag tool selects river reaches and associated subyoatuts upstream of
the selection point or start reach. If the terrhmreach (i.e., at the coastal mouth of the
selected stream) is clicked, the entire catchméhtall associated tributaries and sub-
catchments will be selected.

For this example, several river reaches locateth¢éosouth of Raglan Harbour are
selected in turn and as a group.

1. Click the Flag icon under theReach selectiomools, the cursor will change
into a flagﬂ accordingly.

I Selects river reach and upstream network, T

V . .
(=3 River lirn

(I R g e

2. Place the flag on or near a river reach. Clickmf select the reach and
upstream tributaries. The flag will snap to thanest reach and a red tag will
be placed at the selection point.

<A
R

- . =
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NOTE, ArcGIS will highlight the selected stream wmetk (light blue is
default selection colour above). This highlightnche removed without
deselecting the stream network to be simulated LWES 2.0.6 using the
Clear Selected Featuresommand under the ArcGlSelectionmenu or by
clicking theClear Selected Featuréson on the Tools toolbar.

t | Selection Tools Window Help

i Select By Attributes. .. ; O
— % Select By Location. .. = ‘
= ﬂ Select By Graphics ‘
({-@ Zoom To Selected Features [:P
@ Pan To Selected Features E
= Statiskics, ., Clear Selected Features
Set Selectable Lavers. ..
i
or v

3. Multiple selections can be made by clicking otrezrahes.

-
L A

4. The selected river reach or reaches can be remoyedicking theRemove
tagsicon under th&keach selectiotools.

DI Removes all selected reaches and Flag }
 —

y ) Riverlines ) “Watershe
[N1oad [+]
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5. Clicking the flag at the coastal or terminal reawha stream will trace
upstream to select the entire catchment.

S SN
/

-

, AN

4.2.2 Terminal reaches

CLUES 2.0.6 allows multiple selection of coastatl@uor terminal reaches to select
entire river catchments. Drawing a terminal reaetection polygon enables fast
selection of streams flowing into coastal receivanyironments. In this example,
contributing catchments to the south of Raglan Blarlwill be selected as a group.

1. Click theCatchment polygoiton under the Reach selection tools. The cursor
will change into a hand with crosshair.

1; Selects multiple strearn networks at coastal outlets }

() Riverlines ) Wa

L

=P

[N load

2. Position the cursor near the coastal reaches teleeted. Click and drag to
create a selection polygon—vertices are createddt click position.
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Double click to complete the terminal reach setecpolygon.

3. All catchments with a terminal reach in the polyguati be selected and their
terminal reaches tagged with a cerise tag.

_Clues_waikato9.3.mwd - ArcMap - ArcYiew

T T e | AT I EEEEIEE =R
Elle Edt View Bookmarks Insert Selection Tools Window Help ‘
et v > [ # - = | e | el =T
= £ Layers =
B O e @
5 & Allakes a
= e
& O lemesk 25
= 8 Hydosde b
- o
a8 catchment
B a1 @
«
.o.zst)
- =
=5 (a3
m2s
s [}
10 [
=
50 °
75 [}
100 .
150 o
=i &
-z 7
. s00
- =
- 750 )
=0 termind —
500 de ook
@ O luvz_dominant
nagry
Tansprtaion
Wod sy
st

) B & 0

o |

© 00 Toro i Jesch sk 2t CLUES2.05 - Catchment Land Use & Environmental Sustainabilty Licix] / (Y

CLUES Reach selection Display Create Scenario (4\ . (% ﬁ:& {

P S —, ~ g ; C
N

cenario: - w!

o J 4 —"
Images [Nioed B bin Ve )Q -0 3
an ||

iy [Sowee] Soecion] .
Jomm~ N G @0~ A~ Elowa S0 sz uA b S o~

[ [ess3292:8 6368675.93 eters

6. The selected river reach or reaches can be remoyeticking theRemove
tagsicon under thd&keach selectiotools.

Removes all selected reaches and Flag

0

y ) Riverlines ) “Watershe

[N1oad [+]
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TROUBLE SHOOTING: | drew a polygon around a cokataa but CLUES did ng
include all the catchments in my selection.

& Clues_waikato9.3.mud - ArcMap - ArcYiew

[DEE&|: @ | | [um [ R EEEEIEE e IEEE
[ e e 1o ks o st o ot
[ edter ~| > | # ~ 7o [Gemen =] | e | H|xoaE]] e~
_— = P g == 13 =
Ei-- N ) 1 - ;
@ O swesms @ . 43
5 & Al lakes @ 4
= r
@O lemask 7
@ rydotdoe i
- Ly
£ M catchment
Nload default @
-
oty
- Ld
mis 8
25
s i)
10 X
=
50 °
I ®
100 o[
150 Y
-is =3
-2 7 »
500 = SO
s A
- ] o
@ O luc_wakato =1 {
&0 temnal /
® O livz_dominant A i
& O Inparted_lond_use: 3 =
A L= 7
- o e
f \ oL
- ] 2
44 N
7 i AL
L

[Map: N load

Display [

e

0 - B Z U

=

35' CLUES Reach selection | Display | Create Scenario I . el
— EE I Ofiverines @ Welecheds Dralnage network v
L2 ply W L
T — Y S | not selected
I
o - W : i i

Nmber of eatures selected: 629,

[ 2es7420.13 63367983 Meters

The CLUES stream network

is derived from the REG@erireach databas

[}

Catchments are composed of a series of linked reahes which define the drainage

network. REC data includes stream order,, distéamsea, the reach’s position in t
stream network, and whether the reach is terminaastal. This reach information
held for each region in the regiortdydroEdgelayer. Nodes for terminal reaches

stored as points in thierminal layer. REC also holds data on sub-catchmentsan t

catchmentayer. Sometimes, terminal reaches may be inctlyrassigned or left ou
of the river reach sequence for a stream netw@knilarly, links between coast
reaches draining to the same point may not be dedor In the example above fro
Kawhia Harbour, the terminal node has been assitmnadributary of the main strea
which joins at the same inlet of the harbour, hoevethe two coastal reaches are
linked in the REC so that only the tributary hagmeelected by CLUES. |If th
happens, tag the coastal reach manually usingl#ugtool.

__/‘/_J //

to
Note the tags have different colours, cerise fomieal reach selection using tk
polygon tool and red for reach selection usingflgag tool.

he
is
are

t
1
m
m
not

ne
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Harbour inlet

/ Main channel

Coastal tributary =y

4.3 Running the model

Once a river reach selection has been made, CLYE&ady to run. Each CLUES
2.0.6 run for a particular land use scenario wikteride the results of the previous run
for that scenario.

1. Select the land use scenario for the simulatiomftiee Scenario#drop down
menu under the CLUES tools. At this stage, ong/dkfault or current land
use Scenario#0) is available (see Section 6 for scenario creation

Scenario #:

|9 - |

L I U TS B e

2. Click the RUN button under CLUES tools. The simulation time willry
depending on the area to be modelled.
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Run madels

RUN

TROUBLE SHOOTING: | get this message when | tryuo CLUES:

x

Mo reaches selected - exiting..

This means that there are no river reaches selémtestmulation. Select rive)
reaches and re-run CLUES.

The status bar at the bottom of the ArcGIS screiirgive information about
the estimated run time and simulation progress

Display I Snurcel Seleizlicunl
J Drawing ~ K (- d:i—5|| [Im A
Modelling Phase 2 ... (about 2 mins max)

distart] 3 (5] 2] © B @ &

LIV A I SR S

Dizplay I SDurcel Selectiu:unl

Jgrawing' k Iiﬁi||:

Updating... B 9% '@ [Pos:
fﬂﬁtart| 3 =] 2 & ... =8 CLUES2.0.6 - Catchmen. . |

Display I Sl:uur-:el Selecti-:unl
J Drawing ~ M (=) | [

IIpdate complete. ..

Aistart| 5 3] o] ©
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3. The default display is a watershed map of cumwualivioads for the selected
river reaches (i.e., displayed as sub-catchment$)e catchmentlayer will
automatically be activated in tH®OC with the legend expanded for display.

DEE&)Bex o w548 0x|REBDEEDH0E|E S0 H|=Es]
FEde Edt View Bookmarks Insert Selection Tooks Window Help ‘
Edtorv| > | # ~ o [Gemenmnrene = | e | e == |
o7 '% o SRS
® O sweams / id
28 mse Q 17/9 ~
: iy Wt
58 maen o (o o n
5@ cacment o \_\ﬂ/'\\__ \<\\
j
i e ARV N
ZEl 25
mozsyy I«
- » S
15 g N ok
= » f@’,//ﬂ o
4 L N =
= ° X AN
» “ =T
-:g i /”1777,4/( f»’\.{\ l:‘ {““J
-i7s =2 = -
e Z A f R
=7
0 & N)rﬁ /% o
~ L A (T
o ok
LR o
e
a0
s B ;’>
Reach selection - ) )
o . A
i | L T : RIS QP T
— Fr e / 4 ff?,ffg i
Tmages [ioad B & XX @& % 1 /r“@/j/ ! /*”7;‘\ (o
T ( (A e
G . ® @ I o2
[Map Noad | B /J\( //j/ ! /,rj {{’ ///://

Joows- % & @[O0~ A~ [@ws Bz u|Ax & g o]

Unselectthe currently selected features n al layers

[ Ibiozn s carassase iters

In this example, the selection highlighting hasrbswitched off using the
ArcGIS selection tools, however the CLUES reaclec@n (as indicated by
the cerise terminal reach tags) remains and caisée for later runs.

The CLUES selection can be removed for display legetecting within
CLUES 2.0.6, however, the reaches will need toelselected for later runs. If
you plan to run the same selection of reaches fowmber of land use
scenarios, it is recommended that you do not deistile reaches until all the
runs are complete to ensure that the same reaohegraulated. The reaches
can then be deselected safely and the resultsagleshl

CLUES catchment selections are not saved when A ¢&tlosed.
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TROUBLE SHOOTING: When | run CLUES, | get this arro

CLUES update5 |

IInexpected errar;
File sharing lock count exceeded, Increase MaxLocksPerFile reqistry entry.,

This means that the ArcMap default settings are awnpatible with CLUES 2.0.6
requirements and will need to be reset. You wekae administrative privileges to carnry
out the following instructions.

=

1. Close ArcMap. In Explorer, navigate to the ArcGJ8lities directory and opet
AdvancedArcMapSettings.exe.

fddress () C:\Program Files) ArcGISiUtlities

Folders x

M) Arcals A

ﬂ ArcElobeData

[ TV S | S

BdvanceddrcMapSettings, exe
] areGIS Deskrop Advanced Se...
FMakeserverstyleset.exe

2. Select theeditor tab and selET engine ma#of recordsoption to 60000.

!E] ArcMap Advanced Settings ;lglll

| GeoStatisticaIl
dvanced Editing |

Graphs | Symbols/Graphice | Hasterl Linear Ref
System Paths | Data Frame/TOC | Mizcellaneous

— Data and editing behavior
v Empty string [ = Mull

v Initialize default values on subtype change

Mouze move edit tolerance: 0 pixels
tarimum number of division points:

JET engine max # of records to calculate: BO000  [reguires ADMIN privileges to update)

il |

— User interface contral size setting:

Subtype control width: 228 pivelz

T azk control width: 220 piselz

I

2 contral width: 100 pizels

BReread current zettings Rezet all values to default LCancel Apply
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3. Click theRastertab and set thlaximum number of attribute table entriestion
to 65536. Click thé\pplybutton and close the dialogue box.

%5 ArcMap Advanced Settings ] 4

System Paths I D ata Frame/TOC | Miscellaneousl Editorl Advanced Editing |

Linear Referencing I Geo5tatistical |

— Default resampling mode — b aximum table zize
+ Mearest neighbor [all rasters) % Normal [2,048 rows]
{~ Bilinear interpolation [continuous rasters orly) = Large (4,095 rows]

™ Cubic convolution [continuous rasters only]

— Drawing block option

= Block by block (left b right]
% Row by row [top to battomm)
7+ Build table when necessan but don't persist it = By full zoreen [all at once)

= Build table when necessany and persist it

Do not build kable

— On-the-fly raster table building

— Raster unigue walue limit
b aximunm number of
classes [1-256] [ 5

— Attribute limit [requires ADMIN privileges]—

—Rasters in an ArcSDE Geodatabase

& D not build table )
{~ Build table when necessany but don't persist it awirnum rumber of I E5536

attribute table entries

— Prosy file location [requires ADMIN privileges to update]

If ArcMap is running, you must restart it in order for your changes to take effect.

?EE Beread cunent zettings: | Fezet all walues ta default | LCancel Apply

4. Open ArcMap and re-run CLUES 2.0.6
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5. Displaying Model Results

CLUES results for the simulated river reaches atd m thecatchmentayer and can
be viewed directly by opening tlvatchmentttribute table (see Appendix Two for list
of result fields in theeatchmentayer). This layer is joined to thetreamslayer for
display of river line maps. River reaches which aot simulated are assigned default
values of -0.1 for all the result fields. CLUESshautomatic display options /
symbology for maps, bar charts and tables (sedoBe¢tfor instruction on how to
change symbology). Bar charts and tables are phimatended as tools to compare
the results of different land use scenario simoreti(see Section 6.4). In addition to
CLUES results, CLUES 2.0.6 has ESRI World Imagexyets as a reference for
display. For this example, model results for ttneaans flowing into the southern part
of Raglan Harbour will be displayed.

5.1 Maps

There are three types of map available in CLUES2.0

 River lines — available for nutrient, sediment aBdcoli loads, nutrient
concentrations, and nutrient and sediment cum@atields

« Watersheds — available for nutrient, sediment andcddi loads, nutrient
concentrations, and nutrient and sediment genergiélds

e Total nitrogen loss risk dockable map — the nitrodss risk layer (raster)
from EnSus

The map legend for each map type is found undéramOC which is automatically
updated and expanded depending on the type of ispjaged. CLUES maps have a

default symbology which can be changed (see Se¢tibr—selecting a new map will
reset the symbology to the default.

In addition to the CLUES maps, CLUES 2.0.6 haska 10 ESRI World Imagery for
display.
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5.1.1 Watersheds

Watershed maps shade the sub-catchments for tketesklriver reaches with a
graduated colour ramp. The map legend is founceuttie catchmentiayer in the
TOC. The default map display after running CLUES waershed map of N load.

1. Check theNatershedsadio button under the CLUHSIsplaytools.

2. Chose the result to be mapped from ke drop-down menu unddédisplay
tools and click théMapicon.

Display

3 River lines {5 ‘Watersheds

Sediment load H
M load =

g}

P load klln

M concentration

F concentration
Sediment load _@
curmulative N yield
cumulative Fyield —
generated Myield =

O Riverlines (@ ‘Watersha  Maps loadvield/M leach risk J
. [oamy
|P concentration . y |

The map selected will be drawn on the display scesl the variable mapped
will appear in theCLUES Displaybar. This example is the median P
concentration. The map has a default symbologyh wite legend
automatically lists in th&@ OC under thecatchmentayer.
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®_Clues_waikato9.3.mxd - ArcMap - ArcView. =1Ex]
DEES) hex|oc|sfme [ Loenx=w|REDEEEE0|6 B0 5= =)
FEde Edt View Bookmarks Insert Selection Tooks Window Help ‘
A e || | EEREE “ w~‘
—_— :
e
= @ 0 streams. @
E @ Alldes Q
=] T
@ O lemask. =
= @ HydroEdge 2
- o
rchmer
O s ato | @
T.sm)/m :
s s
3
°
@
=
7
A
&

Reach selection

OFiverines @ Wateisheds

=t FeF 7 o '
— Femeansion 8 (7]
Images [Nioad B | & X @& %

X
R e ® @ | Commem |

Dipey [Soee] Seecion
Joowo- [k & @O~ A- Effawe S0 S Bz u[A- B 4- oo

[ arn.oh eabrase. 1 eters

TROUBLE SHOOTING: When | tried to select a map fdisplay, the CLUES
interface went into a loop with the two display phdown menus flickering and m
PC froze so | could not close CLUES.

We are not sure what causes this bug, which oa@rgsoccasionally. You will nee
to force ArcGIS to quit using Task Managehlt¢Ctri+delete) or, failing that,
manually switching off your computer. Restart At8&Gnd CLUES as normal.

5.1.2 River lines

River line maps highlight the selected stream ngtwath a variable colour scale.

1. Check theRiver linesradio button under thBisplaytools.

2. Chose the result to be mapped from lthep drop-down menu unddédisplay
tools and click théapicon.
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The map selected will be drawn on the display scweitgh the CLUES default
symbology. The stream network will be displayedaading to the variable
chosen and the legend listed in T@C under thestreamdayer. The variable

mapped will appear in the CLUES Display bar. Tdwample is the sediment

load.

. Clues_waikato9.3.msud - ArcMap - ArcView

LR

B el = EEEREE e |

Fie Edt Vew Sookmarks Insert Selection Tooks Window Hep

edto v| b | 27| 1k [
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) "'F‘ S A
Display TS & / ¢ &
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5.1.3 Total nitrogen loss risk

The total nitrogen loss risk map is a dockable wimdhat can be moved around the
screen and placed with th€OC as a side window. The map displays the
Total_N_leach_riskayer. This layer covers the entire country amdat confined to
the simulated river reaches. The layer is ragtdnigith a spatial resolution of 100 m
(1 ha) and will follow any zooming or panning iretmain display map. If there are
two monitors available, the map can be placed ensécond screen. NOTE that
activating the dockable window automatically sedetieTotal N _leach_riskayer in
the TOCfor display in the main display, but the layemasked byzcoast

1. SelectTotal N loss riskrom theMap drop-down menu under CLUHSsplay
tools and click théapicon.

Display

3 River lines {3 ‘Watersheds

generated P yield| n J}

1 [Zediment load -
curmulative M yield “l
curmulative Fyield
generated M vield
generated Fvield
generated Sed. vield
—Ecoli load —
TotM loss risk

[Ty

The total nitrogen loss risk map will appear aekdble window. Here the
main display shows the generated P yield.
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5.1.4 ESRI World Imagery

New to CLUES 2.0.6 is a link to ESRI on-line wonldagery layers including aerial /

satellite images and major transport routes / aispoYour PC must have an active
network connection to display these layers. Therhave been provided for display
only to aid in land use scenario creation and testédrpretation. They are not used
by CLUES for model simulation. Like th€otal_N_leach_risdayer, these layers

cover the entire country and are not restricteceggon. To display the layers, check
World Imageryin theTOC. This example shows sediment loads with the BH&pirs.

|DEE&fEax|s o pimm 5 [Z(ae0k(e @@l 3 @ [ o B E
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o Tor > @\ T
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Joowo~ X & @O~ Av Effowe S0 S Bz u[A- A 4- |

[ [2653503.85 6365518,48 Meters

| 00|33 =&

[ Y=
T

EoyO)|

it load defauit

ozsky
-

Aunpirerzeorcmit@3

PPy

Images

[ QRIS
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Bister| 3 F CI OB @ & 3 D vesttop - et Ds...| 5] CLUES v v2.0.6.. | 85 Novel roupie - .. | [ QR Clucs _waikoto9.3 | i CLUES2.0.6 - Catch.. | 48 Seff Search -Vindo... | @1 Adekess sk |[EO30 N saam
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5.2 Bar charts

Bar charts are available for nutrient sediment aBdcoli loads, nutrient
concentrations, generated nutrient and sedimefdsyiaitrogen loss (leaching) and
the economic indicators GDP, FTE and CFS. In eea$e, bars for each sub-
catchment will be drawn on the map layer. Thedbeart legend is provided under the
catchmentayer in theTOC. The primary function of bar charts is to provageo-
visualisation tool which shows the impacts of larse¢ change compared to the default
land use (see Section 6.4.2). For this reasoncliats have two bars for each sub-
catchment. In the example below, no new land usmaios have been created,
hence, the two bars will be the same and relatg tonlhe default land us&¢€enario
#0).

1. Select the variable to be displayed from @igart drop-down menu under
CLUESDisplaytools. Here the generated sediment yield is guott

Display

O Riverlines (&) “Watersheds
[N 10ad = S

Fload é
M concentration

P concentration
—Sediment load —
_|generated M yield
generated P yield

2. Click theCharticon undemDisplaytools.

Creates a bar chart on map J:

The bar chart legend will appear in th@C under thecatchmentayer and the
result mapped will appear on the CLUB®play bar. There are two bars per
sub-catchment, at this stage, only the default lzselhas been simulated and
the bars are the same height for each sub-catchment
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5.3 Tables

CLUES 2.0.6 has two types of table to display madstilts:
» Sub-catchment summary—identifies results for acsete river reach sub-
catchments; and

* Modelled area summary—summarises the results fah es the sub-
catchments in the modelled area.

Tables are a useful tool for comparing the impattand use change compared to the
default land use (see Section 6.4.3). In the elesrigelow, no new land use scenarios
have been created, hence, the tables will onlyiaisiine results for the default land
use Scenariot0).

5.3.1 Sub-catchment summary

The sub-catchment summary table gives resultsoiemt loads, concentrations and
yields, sediment load and yieH, coliload and economic indicators.

1. Click the Identify sub-catchmenicon under CLUESDisplay tools. The

cursor will change to a black arrow and questionkr *? .
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Shows modelled values For selected reach ﬁ
\‘_l -

B Overlay Sce

2. Click on the sub-catchment to be investigated. Sie-catchment polygon
will flash once to show its boundaries and the lnatent summary table will
open displaying results for that sub-catchment.ickig on other sub-
catchments will update the table.

#
AREA_HA 170,730
CF5[%] - default 8309.710
FTE - default 0.091
GDP($] - default 9049100
H Conc[mg/m3] - default 638.025
M cum_yield(kg/hafy]-default 14.516
H gen_peld[kg/hafy]-default 16.392
M load(t/y] - default 2478
P Conc[mg/m3] - default 193.820
P cum_yield(kg/hafy]-default 4 779
P gen.yeld(kg/fhaly]-default h.040
P load(t/y] - default 0816
peta E_coh per year-default 0.053
SED gen_yield{kg/ha/y]-default 12.420
SED load(kt/y] - default 2.1

If other land use scenarios have been modelledattie will also summarise
the results for the last model run for the seles@shario, see Section 6.4.3.

5.3.2 Modelled area summary

The modelled area summary table gives the simulateadlts for all the water
quality parameters of the river reaches in the rhedlearea. The model
results are listed for each sub-catchment. Suthoagnts can be identified by
their river reach number (NZREACH) from the NIWA RHlatabase. The
summary table is saved as a text file (CSV or cordaimeated), this means it
can be opened directly in another package suclX@EE for further analysis
or plotting. The inclusion of the reach numberaasdentifier means the table
can be joined to other layers for later analysidisplay.
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1. Click theModelled area summaiigon under CLUE®isplaytools.

Shows table of modelled values }

GE]| Overlay Sce

2. Check the variables to be included in the summabjetand clickOK to
display the table.

Select variables to display #]

Select from available variables:

M laad

P load

Sedirment load

[1 generated Sed. vield
[ curnulative M yield
[1 cumulative P pield
[1 generated M pield
[1 generated P yield
[IM concentration

[1P concentration
Ecall load

_ioix

_ | HZREACH | def H_load | def P_load | def Sed_load def_Ecoli_load |
3020735 01249 0022 0.0453 0.00043
3020931 07003 0141 0.236 0.0z
3021001 1837 0.322 05125 0.00381
J021007 0.4501 0.096 01616 0.00135
3021042 0354 0.oav 0.094 0.00035
3021051 1.3526 0.286 0.4604 0.00341
3021052 01609 0.03z2 0.0422 0.00055
J021207 02299 0.047 0.0831 0.00074
3021211 0.6624 0.143 0.2186 0.00174
3021463 0.0634 0.o014 0.0131 0.00016
3021473 0.7683 0164 0.1561 0.00158
. 3021474 0.3439 0.071 0.0773 0.00075

Tot |=Mull= 2836256 27945 55439 38592 j

Record: ﬂjl 1 jﬂ Show: W Selected | Records {0 out of 644 Selected) Options Y|

If new land use scenarios have been simulatedatiie will also summarise
the results for the last model run for the seles@shario, see Section 6.4.3.
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Note that for loads and cumulative yields, the l@st in the table is the
cumulative total for the simulated river reaches$.only one catchment is
simulated, the total will be equivalent the valuahe selected / flagged river
reach.

3. The table will be listed in thefOC under theSource tab which will
automatically be selected. The table is storatdénCLUES 2.0.6 directory as
a text file, the naming convention of the table &ledis CLUES_#.txt where #
is the date and time of the table creation; anftdlbwing the time denotes
“am”. In this example, the table was created @eptember 2009 at 3:07:41
pm.

| N—

=l @ Chclues2, 0.6 _\Waikatai clues_Waikato),
[ Total_N_leach_risk
=l G Chcluesz, 0.6 _Waikatol clues_wWaikato
CLUES 409200930741, Ext
Transportation
Waorld imagery

al | i

Dizplay  Source I Selectiunl

To re-open the table, right click on the text fiktked under th& OC and click
the Open command.

=l @ Cicluesz, 0.6 _Waikatohclues_wWaikato

[(CLUES_400jliasames
Transportation

[nsl] [ t= T b ==L R = ) | ‘

world imagery Joins and Relates 2
¥ Remove
Data »

@;B izeocode Addresses, .,

377 Display Foute Events..,

#+

v LDisplay xY Data ...

l Properties. ..

Dizplay  Soyrce | Selectioe
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The table text file will be updated in ti®©C each time a new summary table
is created.

To list previous summary tables in th©C, click the Add dataicon on the
ArcGIS Standard Toolbar and select the relevarttfiiex In this example, the
table was created on 24 August 2009 at 11:17:35 am

+

x4
Lock in: ||:| clues Wik ato j El &lﬁl%l o %IEE
4% catchmentsedyZ. b ¥ catseds. yr =] CLUES_40920093070:

@ catchmentsedyd. vr
@ catchrentsedwd vy
‘@ catchmentsedyS, kv
@ catsedd, kv
% catsedl v
‘% catsedz Ivr
% catsed3. lvr

Clues_modprep . kxt
clusmod_kest, bxt

El def_luse_waik.shp
El Lakes_1ha.shp
%Ianduse_dnminant.lyr

% catsedd . lyr ‘%Icmask.lyr
KN r *
M arme: |ELL| ES_24082009111735a bt Add

Shows of type: IDatasets and Layers [*.lw] j Lancel |

=% CLUESZ.0.6 - Catchment Land Use & Envi

Click OK. The table should now appear in #@C.

Tatal_M_leach_risk
= @ CProgram FileshCLUEST .S, 21 aikato
CLUES 2207200514534, Ext

200814510, Exk

TIP: If you plan to refer to tables at a later datas a good idea to either
make a reference list describing the contents off ¢éable (e.g., scenario and
catchment selection) or to remove the table fromTOC (right click and
selectRemovgand re-name it using either ArcCatalog or Winddxgplorer.
The renamed table can then be added t@ @& as above for future reference.

Renaming in the ArcGIFOC will change the name for display, but not the
name of the source file.
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Arcl:atalug - ArcWiew - lues2.0.6_Waikato'clues_Waikato = | =] 5'

J Fille Edit Wiew Go Tools Window Help

|aloam mE x Blal@aen=vw|ae e | o|H|

]Locatim [Cihelues2.0.6 Wakatohclues_Walkato =l ‘

2
s

[ sttesheet  [FEDCERH R =R |
g = x| Contents IPrsvlswl Metadata |
Catalon -
e G C‘\g 21| |28 ArcToolbox Mame | Type | =
@< & 30 Analyst Tools 7 yr—— .
-] 04Fafd2ca9ctatbibezharezde -4 Analysis Tools cameR e Syer
EL—_’ 3PP & Cartography Tools gca:c:mantse:y?.:w tayer
© L—_’ Al 1+ Conversion Tools @Ea e et
=3 EI:JesZ.U.SﬁWalkato E_a Data Interoperabilty Tools catchmentsedy2.kyr Layer
El-fj clues_‘Waikato m a Data Management Tools @catchmentsedy&lyr Layer
-1 Config.Msi El'% Geocoding Toals @catchmentsedw.lyr Layer
B D [ 4 Geostatistical Analyst Tools B catchmentsedys. lyr Layer
-] Documents and Settings 14§ Linsar Referencing Tools 5 catsedi.br Layer
-] M3CCache - & Mabile Tools & catsed1 by Layer
=2} L—_’ MALCache 1+ Multidimension Taals 4 catsedz lyr Layer
- NDPS £l & Metwark Analyst Tools P catsedsbyr Layer
-] novel 1+l Samples & catsedd by Layer
EL—_’ Program Files -4 Schematics Tools £ catsedS.lyr Layer
E-L Pythonzt | |- Server Tooks CLUES_240520091019532.txt Text File -
Ed-L0] Pythonzd & Spatial Analyst Taols ] cLuEs_z40820091020108, £t Texk File
iy e (51 & Spatial Statistcs Tools ] cLues_240820091020223. txt Text File
i< 1540 Tracking Analyst Toos CLUES 240520091 02035, Test Fil
B2 Site locaton Map = - 2 exke
1] System Ulume Information CLUES_240820091117355 txt Text Fils
=t D Temp =| CLUES 240820091 117464, bt Text File
-3 testCealm CLUES_409200924655 bt Test File
ED testCealm 14 Aug CLUES 4089200924303, bxt Text File
-] testCealm 20 Aug CLUES_409200930703, bxt Text File
El-{1] testCealm 21 Aug CLUES 408200930729, bt Text File
El-(] WINDOWS Default_loads_5_Raglan.txt Text File
Ell__'l WWorking local directory Clues_ modprep, bzt Text File
- Zenworks Q| Clues_walkatod. 3.myxd Map Document
hiotfiz.txt clusmod_test.bxt Text File
Res:uej :DEUITIEI‘It‘tXt def_luse_waik,shp Shapefile
- e - ELakesflha.shp Shapefile
> Favarites - Search | Results @Ianduse,dommant.lyr Layer L‘

Renames the selected kem [ i

Lok iri: ||:| clues_Waikata j El alﬁl%l o

catseds. lyr E CLUES 409200930703, kxt Elcmaskﬂ.shp
=] CLUES_24082009101953a.bxt (2] CLUES_409200930729, bxt Ell icmask1 . shp
=] CLUES_24082009102010a. kxt Clues_modprep. kxt ElIcmaskz . shp
=| CLUES_24082009102022a, bxt clusmaod_kest. bxt Ellcmasks.shp
=| CLUES 24082009102035a. b (=1 def_luse_waik.shp Ellcmasks.shp
=| CLUES 24082009111735a.kxt eFault | B Icraster

=] cLUEs_24052009111746akxt (Bl Lakes_tha.shp =] lunzvz_waik.bxt

..... [useatty, bk

=] CLUES 409200924655.txt ¥ landuse_dominant.lyr
=] CLUES 409200924803.txt ¥ lomask. lyr & vz _dominant.yr

! r i

M arne: IDefauIt_IDads_S_Fl aglan. kst Add

Shows of type: IDatasets and Layers [*.lw] j Lancel |

= 'ﬁ Ciclues2, 0.6 _Waikatohclues_Waikato!,
[0 Total_M_leach_risk
=l G Chcluesz, 0,6 _Waikato)clues_Wwaikato

ault_| glan. txk
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6. Analysis: Working with Scenarios

One of the features of CLUES 2.0.6 is the abiltycreate land use scenarios to
evaluate the impact of changed land use on long teater quality and economic
indicators. Up to five other land use scenariagsloa created and stored in CLUES at
any one time to simulate and compare the effectaraf use change. These effects
can be compared using visual tools and tables.in§dlkie map document will also
save the scenario.

There are three ways to create new land use sosnby:

» using the interactive sketch overlay tools to dtamd use polygons over the
default scenario;

e copying and altering the mock-up land use layerided with CLUES 2.0.6
(def_luse_regioy and

e importing land use layers.

The first method uses an in-built CLUES maskind,tthee latter two use standard GIS
functions for creating, editing and importing newape files. While CLUES
simulates river reaches and their associated siehvoents as polygons, land use
information is rasterised (default land use hasrid gith 30 m pixels). Once a
changed land use polygon layer has been createdCIRJUES Overlay Scenario
function rasterises the land use to create a ned/ Uge scenario. Depending on the
on the chosen overlay creation mode, land use ehscenarios have pixels of 30 m /
0.09 ha (accurate mode) or 100 m/ 1 ha (fast mode)

NOTE: It is important when analysing land use chatitgat CLUES 2.0.6 is run for
the selected river reaches both with the defadhado and the new scenario(s) in
order to ensure continuity between simulations. b deselect the tagged river
network until all the required scenarios have mamlated.

6.1 Interactive Sketch Overlays

The Interactive Sketch Overlay tools allow new lame scenarios to be created
quickly and easily by masking the default land (rs® available for display or editing
to users) with user drawn land use polygons.

In the following example, the land use south of IRagHarbour which is currently
predominantly pasture (dairy, sheep and beef) Wl split between exotic or
plantation forest and flowers.
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1. Check and expand the interactive sketch maskinegrlégmask in the TOC
Display tab to show the land uses available.

= O allLakes
[
lcmask.
Landuse
[ Dairy
I =EInten
[ sEHil
M =EHigh
[IDeer
[ Other_Animals
[ Crops
[Cveq
M Eerry
[ Kiwi
[ Surn_Fruit
[ Trop_Fruit
I Fip_Fruit
[CIFlowers
[ ik
[ Plank_Faor
M sk _For
[ 5erub
M Urban
M Cther
= HydroEdge

These land uses are the same as those defined for

= the attribute fields in Section 1.2.

2. Select the land use for the masking land use palygom theLand usedrop-
down menu under CLUEGreate Scenari¢ools (here Plant_For).

Flant_Far H

Fip_Fruit ]
Flowers
Wit

Flant_For
Mat_For
Scrub

3. Click the Draw land use polygoicon to initiate create the land use polygon.
The cursor will change to a hand and cross-hair.

Ii:;ates new landuse polygon ]
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Position the cursor over the area to be modifi€lick and drag to create a
polygon—uvertices are created at each click position

| |[rioe dZ|&env |@@E|EEEE|$6B0E =]

Ele Edt Yiow Booknarks Insert Selection Toos Window telp.

waa | > | # ~ ok [Gomeronronns

= o |

Jl-0ma]es-|

W Other
59 Hydodge
5§ catchment,
Nload default

B spBelroBte3unO |

Reach selection

Ofiiverlines @ Walersheds

00 ot sk
o

Display [Saurce] 5

| oraning

0 8| oA & e

[ e >
Images 5.3
e |
[Map: N1oad
=0 temind

[0 e

S s s ulA A s e

i 15 6365116.62 eters.

Double click to complete the land use polygon.

voviap - pecview
8% | o | P s d|@s0nv|@@E |2 E 066|660 =[]

Ele Edt Yiow Booknarks Insert Selection Toos Window telp.

waa | > | # ~ ok [

= o |

Ao Ee]e]

W Other
59 Hydodge
5§ catchment,
Nload default

B spBelroBte3uA0 |

[Map: N1oad

50 termind

00 ot sk
o

Display [Saurce] 5

| oraning

0 8| oA & e

[0 e

g=

S s s ulA A s e

Select and draw polygons for the next land use {hyeee Flowers). NOTE
that polygons are sequential with each polygon imngske one below.
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DEEE|: b@%|oc|gfmm 4| Se0s=w|8aE|EEE0|6 6B ==& |q]

Eile Edt View Bookmarks Insert Selection Tools Window Help ‘
et +| » [ # = 1o [Gomerenrane ] e R
— #

W 2

m
o
og
+3
¥l

[BusE=2or Blt@3uuO0| |

Reach selection Display o j
cenario: - Ofiverlines @ Watersheds
| &P 7 5

Images [peneratedsed viel [ ity | [ 25

RUN o | Tables B>
Dislay [Sowce] Saloton Jso|@ud {V\ ji/

[Map: Nload
| owes = & & @ O] Al 7 [0 S Sl sz u|A- 608 2|

&0 temind

510 def use waik
=

=l

[ Goorari.ii caeesea o9 heters

4. Clicking the Erasericon will remove all the interactive land use pyns
(i.e., thelcmasklayer will be empty). A tool to remove polygomssequential
order is in development and is planned to be aviailen CLUES 3..

Removes all polygons

5. When the land use scenario is complete, clicklbesor reseicon to end the
masking session and uncheck iirasklayer in theTOC.

- . =

Resets cursor to deFauIt

o] %
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6. The interactive sketch land use scenario can nolaidever the default land
use scenario to mask it within CLUES 2.0.6. Clible Overlay Scenario
button undeCreate Scenaritools.

Create Scenario

| Flowers

Overlay Scenario

In the Create new scenario overlajialogue box, seledhteractive Scenario
by clicking theMask current land use with interactive polygaasio button.
Under Scenario IDassign a scenario number from 1 to 5 (recall @hés
default). Finally, select th®verlay speedy clicking the appropriate radio
button and cliclOK.

Create new scenario overlay k|

—Interactive Scenario

kask current landuse with
interactive palygons

—Imponed Landuse Layer

Use impored landuse layer

select laver
AllLakes

— Scenario D
Enter scenario nurmbet

SCenano name

— Owerlay speed

Fast @ Accurate O

Cancel
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NOTE: there are two overlay speeffastandAccurate Fastmode creates a
scenario with a pixel resolution of 100 m (1 hajlevAccuratemode creates a
scenario with a pixel resolution of 30 m (0.09 h&hoosingAccuratewill
result in a longer overlay time, typically severainutes. Given that the
interactive sketch is by its nature a rough indoatof land use change,
Accurateis not recommended for the masked scenarios.

The overlay progress will be indicated in the ArSGlatus bar.

AVOID SWITCHING TO ANOTHER PROGRAM WHILE THE
SCENARIO OVERLAY DIALOGUE BOX IS OPEN—THIS CAN CAUB
ArcGIS TO CRASH.

Click OK at the prompt.

x

Creerlay Complete!

NOTE, the larger the area covered, the longer tiexled for masking.

7. The CLUES modelling framework can now be run fog tilew scenario by
selecting the relevant scenario number fromSkenario#drop-down menu
and clicking the(RUNbutton under th€ LUEStools (see Section 6).

CLUES

Scenarnio #:

CLUES 2.0.6 will run for the selected river reachesng the new scenario. The
default display is N load. NOTE: the legend in #@C will be labelled with the
appropriate scenario number (in the picture beldivLOAD #1). Options for
comparing the results for different land use sdesawill be addressed in Section 6.4.
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N load

Default land use: pastoral dairy, sheep and [&edrfario#0)

% Clues_waikatod.3.msd - ArcMap - Arciew
DSEE| ) E@%|o ¢ [mm Az|eensw|@RE|EEDDE|RB0E = E|&
e £k Yew Geoknarks Insert Sectin Tock Window ek ‘
eace] > | # 1o [Gmmronrase e R EE

®
o
2
]
Frorcl

=g
© M HydroEdge
E @ catchment

i o

mozsty
-

[ausprezoronitesy

£ O teminal
& O def_luse_wak
=

@ O luvz_dominant
& O worldimagery
& @ Transportation
= 9 worldimagery
£ 9 recosst

O
@ 01 Total N Jeach risk =
Reach selection Display Create Scenario

S o
FeF 7w

Images [generated S=d viel 8] llm | @ }Q r% ®
" a

[Map: NIoad

[~k & @[OA[F[Eam A8 zu|A- -4 o]

[ [es78346.12 635%835,06 Meters

Flowers and plantation exotic foreStognario#l)

DEE&}BeX o fmm L8 0x¢ | RRDEEDE S0 H|=E| s
Ele Edt Viw Bookmarks Insert Selection Tods Window Heb ‘
g o] > [ £~ o [Geennrenos ] EIEEEEIE

—— =

[Auspr3orcEtt0auns|

£ O cef_use_wakc
=

& O 2 domnant
& O wordimgery
© @ Transportation
= @ worldimagery
BB

=t CLUES2.05 - Catchment Land Use & Environme

- o
@ [0 Total N_leach_risk
Reach selection Display

i r P» 7 OPRiverlines @ Watersheds
(| K — ) CC—
Images [generated Sed viel 8] blln | _/f‘; }Q % ®
e
[Map: N load
| Digly [Soucesekecton] [ Japjzug 2 - i
I N e — = P A S A

[ errs cmieiztems
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get this error.

overlay _E]

Unexpected error:
File not Found: soverlay, dil

TROUBLE SHOOTING: Sometimes when | try to make enggio in accurate mode

This means that ArcGIS does not have enough memexgyired to carry out th
overlay. Turn off any ArcGlQxtensions (e.g., Spatial Analyst) you have rugn
Closing other software can also help.

You could also try closing ArcGIS and opening thapndocument directly fron

£-{J) Documents and Settings
- MSOCache

{7} NaLCache

43 MDPS

- novell

-3 Program Files

F-C3) Pythonzl

-7 Puthnnz4

Window Explorer by double clicking thenxd file provided in the regional CLUE
folder.
% O\ clues2.0.6_Waikato\clues. Waikato B ] 55
File Edit  Vew Favortes Tools  Help | ﬂ'
@ Back - -_) - ? /-\'I Search IiL- Folders | N 1A e
Address |L_3‘ Ciiclues2.0.6_Waikato\clues_Waikato » =g
Folders ArCG I S 9 Fo=
& Desteon ArcMap” Version 9.3 o
- 3 My Documents i - m
I.'—_'I ) My Computer 200
| Elese NIwA- (03 200
{7 D4F3fdzcoacaalblbszbaTced 201
F-2) apps 200
) C-CALM ' ZD[J
EHT) cluesz 0.6_tWaikato Arc el
B clues_Waikato sERI X 200
: GIS

Copyright © 2008 ESRI. All Rights Reserved. This program is protected
Ly U5, and International copyright laws a5 deseribed in the about box

GIS by ESRI™

E] CLUES_24032009111735a.kxE 1KB Text Document 24f08f20
@ CLUES_240520091117464.kxE 1KB Text Document 24f0gfz0
E] Clues_modprep.bxt 164 KB Text Document 9097200
@Clues_waikatog.&mxd 2,016 KB ESRI ArcMap Docu...  8f09/200
é] Cluestod. dil 276 KB Application Extension  7f081200

(4%

[V =]
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6.2 Creating new scenarios using the default land usermplate

Land use scenarios can be created by copying ardifyimy an existing land use
scenario using the ArcGIS attribute taBlield Calculator Users will need to have
intermediate to advanced GIS skills. The stepd@export the layer as a new shape
file and to then edit the attribute table eithelt bg cell, using the field calculation
tool; or copying in data from another software @agk such as Excel. It is important
to remember that the sum of the land use attribfiotesach polygon must be equal to
100%.

CLUES 2.0.6 has a built-in default current land database (i.eScenario#0) which

is not available to the user for either displayditing. However, a mock layer similar
to the default has been supplied as a templatkoto asers to create land use change
scenarios safelydéf luse_waikor Waikato) without affecting the CLUES 2.0.6-set
up’. This layer, and land use layers derived froratiguld have the following fields:

FID — ArcGIS assigned ID

SHAPE — ArcGIS assigned shape field

GRID_CODE — Polygon identifier, each polygon isigsed a unique whole
number

AREA — Reference field giving polygon area in sgquaretres. This field

is not used in scenario creation and can be deletenimitted
from land use layers.

Land use — Percentage of polygon covered by each of the CRUdhd use
(22 fields) categories (see Section 1.3 for code definitioi$)e row sum of
these fields should equal 100%.

Land use layers used to create a scenario musteh@rRID_CODE field and the land
use fields; the AREA field can be omitted.

3 NOTE: While thedef_luse_regiofayer is very similar to the default land use scengScenario #0), there are some
minor differences due to different methods beingleyed in their derivation and storage in the CLUEBabase. If
an exact comparison is needed, it is recommendgdthie def luse_regiorayer be used to construct a land use
scenario — this extra step has not been carrietbothis manual.
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6.2.1 Example 1: Blanket changes to land use fields

Changing the relative percentage under each ofaihg use fields in the template
layer @def_luse_regionis the easiest way to create a new land use Fayescenario
creation. This can be done all values in a fiedohg the ArcGISField Calculatoror

by pasting in copied column data from another pgekaln the example below, the
proportion of sheep and beef farming for Waikate.(iland use types SBHILL,
SBINTEN and SBHIGH) will be halved in favour of dang (DAIRY), this will
require several calculations. It is safest nathtange the template so that it can use be
re-used for further scenario creation. Insteathw layer 6B_to_dairy is created for
this example. The symbology of the template ldyas been altered to show the
percentage of dairying by sub-catchment.

1. Right click on the default land use layer (for Waik def _luse_walkin the
TOC selectData and clickExport Data

= |
DalRy = SOP¥
[Jo-1o x Remowve
1t -
et -
21 -40 Jains and Relates
M41-5
M -5
Mo - 70 %8 Zoom To Make Yisible
M7 -50 Wisible Scale Range
[ I
Moo se Symbol Levels
O luvz_darmir
B O world imac
Transp Label Features
World i
= nzcoast Convert Labels bo Annatation, ..
|
[ Total_M_le

T Cpen Attribuke Table
ig e Ao e

E @ Zoom To Layer

Selection

MMake Permanent

f-:" Converk Features bo Graphics. ..

Conyvert Symbology bo Representation, ., Wiew Metadata,., L
Data » ﬁ Review/Rematch Addresses., .. b
Save &s Layer File... I E,__J:\_‘}‘" T_,,-/](

2. IntheExport Datawindow, make surdll featuresis selected from thExport
drop down menu. Note that the new shape filelvalgiven a default name.
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E xport: I.-'i‘-.ll features j

|1ze the same coordinate sugtem as
% thiz laver's source data
" the data frame

£ the feature dataset pou expart the datajinta
[amlw applies iF paw export bo & feature dataset in & geodatabaze]

Output shapefile or feature clagss:

C:AProgram Files\CLUE ST 5. 2% aik.atohE #port_Output. shp

(] 4 I Cancel

The new layer must be saved into the regional folleng with the map
document. To change the directory pathway and nahe& theFolder icon.
This will open theSaving Datawindow. If necessary, navigate to the correct
directory. Save the new shape file under a s@tabme $B_to_dairy.shjs
used in this example). TIP: the file name cannavehspaces; use an
underscore “_” instead.

Saving Data x|

Lok iri: ||:| clues_Waikata j El &lﬁl&l e %IEE

def_luse_waik.shp @waik_luvzdnm.shp
akes_1ha.shp

1 lernasko. shp

maskl.shp

1 lcmaskz, shp

mask3.shp

1 lcrmasks, ship

zroast.shp

| terminal . shp

Mame: ISE_tu:u_D airy. zhp
Save az type: IShapefiIe j Cancel |

Click OK in theExport Datawindow. The export progress will be indicated
by ArcGIS
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Export Progress ﬂ

E xporting def_luze_waik feature class
[461 36 of BYEYZ features)

Cancel

When the shape file has been exported, ArcGIS asll if the layer is to be
added to the map document. Cli&sat the prompt.

arcMap =

L] E Do wou want o add the exported data to the map as a layver?
L

3. The default position of the new exported land @&l may cover the result
display layers gtreamsandcatchment Uncheck the display box and move
the layer in theTOCto a position below theatchmentayer by clicking and
dragging.

Edtor v

: &
S
® . $¢)~
,,,,,,,,,,,,,, ¢ I (NP SN S, ,
> N <3 AN
: _ .gl‘fgib’%lldﬁrap. S, ; :
= A IS T R X PSS
S N N S RO B
7 /:1 }\g A N P R TN A, S 2
AV IS T NS
N R R S Ry C L o ey VT NSNS
SRR ) [T ST A
‘ e e

Displ 0|4 "
|oaeo-k V& [O A~ om0 Bz u|A- A S o]
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[0 streams M =750
SRTRCE to_Dairy =N mR-E o Cairy
1 1
= 0O I-':'-:"ll-akﬂs B O terminal
®
O !l:_m~lask to... = def_luse_waik,

— -

4. Although theField Calculatorcan be used directly, it is recommended that the
changes be carried out in editing mode for safetymmdifications made
outside editing mode cannot be reversed. To dodigk Start Editingfrom

the Editor toolbar.

JE::Iitu:u["' | F|!" T

Sl Start Editing
B¥ Stop Editing
B Save Edits

Select the relevant database folder (i.e., theefolwbntaining the scenario
shape file created above, in this c&® to dairy from the Start Editing
window. ClickOK. This will activate théditor toolbar.

Which Folder or database do you want to edit data from?

Source I Type
Cicluesz, wtaikatoiclues_wWaikatohChoes_wiaikatoF . gdb File endatabase
faikatoiclues Waikato Shapefiles | dBase Files

cihcluesZ2, 0.6 _waikatohdues _waikatol ArcInfo Workspace

| | ]
These layvers and kables currenthy in wour map reside in the source selected above:

AllLakes d
lernask,

SE_to_Dairy

terminal

def_|use_waik,
Iz _dominant
nzcoask

=
(a4 I Cancel |

Note that you may get an error message about fleg o-ordinate system
(i.e. layer projection), this will not affect CLUE3.0.6 and can be safely
ignored. ClickStart Editingto activate the Editor toolbar.
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Starting To Edit In a Different Coordinate System 7] x|

The layers below are in a different coordinate swstem than the current map's coordinake
syskem. You can edit data in a different coordinate swstem than the map; howewer,
some editing tasks may aive ywou unexpected alignment or accuracy problems,

Folder or database vou have chosen ko edit data From:
Ccluesz, 0,6 _Waikatoiclues_Wwaikato

These lavers are in a different coordinate system than the map:

lcrnask
terminal
how2_dominant

al | >

[ Don't warn me again

Abouk Coordinate Systems | | Skart Ediking I Cancel |

layer in theTOC.

=0 T8
[ Copy
= O def_use 3¢ Remove

(I
[ lemnask Open Attribute Table
Hydr o€t Joins and Relates g

5 W catchme <& Zoom To Layer
Mo ﬁ Zoom TioMake Yisible

o™

5. Open the attribute table for the new land use ldogeright clicking on the

=
FID Shape * | GRID_CODE | AREA | DAIRY | SBHILL | SBINTEH | SBHIGH | DEER | OTHER_AHIM | CROPS | VEG | BERRY KIW'IH
3 O | Palygon 1| 404100 1 35 12 a 1] 1] 1] 1] 0
1 |Palygon 2| 242100 1] 32 10 a 1] 1] 1] 1] 0
2 |Palygon 3| 574200 1] 35 11 a 1] 1] 1] 1] 0
3 |Palygon 4| 306000 1] 46 14 a 1] 1] 1] 1] 0
4 |Palygon S| 234900 1] 45 15 a 1] 1] 1] 1] 0
5 |Palygon G | 1665900 1] 45 15 a 1] 1] 1] 1] 0
6 |Palygon 7| 288000 1] 43 13 a 1] 1] 1] 1] 0
7 |Palygon &| §7a700 1] 25 9 a 1] 1] 1] 1] 0
& |Palygon 9| 4633500 o 37 11 a o o o o 0
9 |Palygon 10| 654000 1] 17 5 a 1] 1] 1] 1] 0
10 |Palygon 11| 752400 o 1 o a o o o o 0
11 |Palygon 12| 715500 1] 34 10 a 1] 1] 1] 1] 0
12 |Palygon 13| 457200 o o o a o o o o 0
13 |Palygon 14| 784300 1] 1] 1] a 1] 1] 1] 1] 0
14 |Palygon 15| 750800 o o o a o o o o 0
15 |Palygon 16| S§5000 1] 1] 1] a 1] 1] 1] 1] 0
1Fi [Prlvrnn 17 [ 514800 n n n n n n n n n hd
‘ | _'I_I
Record: ﬂjl 1 jﬂ Show: W Selected Records (0 out of 57672 Selected) Options - |p
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6. To paste in a column of data copied from anothekgge such as Excel, click
the top cell of the field to be adjusted and préss+v. The field will be
updated. You will need to be in edit mode to pasia.

7. To use therield Calculatorto make blanket changes, right click on the field
title cell of the first land use to manipulated {imis case DAIRY) to bring up
the editing options list and seldgield Calculator

A DEIR"__’ P ——— T emesiee | DEER
Il =  Sort Ascending 0 |
oo £ sort Descending 0 1
00| £ advanced Sarting. . o !
oo ] 1
ol SUMMAarize. .. 0 |
) 3 statistics... 0 !
oo ] 1
on| E Field Calculator.. o i
ool Caloulake Geomekry, ., a !
[aln} m

8. Enter the calculation into th&ield Calculator window. This example
increases dairying at the expense of half the shedpbeef farming requires
the following calculation:

(sheepand beef,, )
2

dairy, ., = dairy , +

The form of this equation in tif@eld Calculatoris given below.
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Field Calculator 2=l

Fields: Type: Functions:
_—l

FID - {* Mumber Abs ()
GRID_CODE Abng
EREA " String Cosi )
DAIRY Exp i)
SBHILL " Date IFI';E g
SEIMTEM Loat )
SEHIGH Sni )
DEER sy =l
COTHER_ANIM
CROPS
YEG * | ! | &l
BERRY d!

DAIRY = [ Advanced +| ) | =
-l

[DAIRY T+ [SEHILL] f2+ [SBINTEM]/ 2+ [SEHIGH]/2
Load. ..

Save...

Help

A

™| Calculate selected records only
Cancel

Ll

Click OK. The calculation progress will be indicated. ®momplete, the
field will be updated.

worling...___ x|

i Calculating...

9. When doing calculations, ensure that the total lasel remains at 100%. In
this case, the sheep and beef columns (SBHILL, SBN and SBHIGH)
must be halved. Right click the sheep and be&fdia turn to use theield
Calculatorto reduce these covers according to the formula:

sheepand beef,, = (sheepar;d beet,,)
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Field Calculator ed
Figlds: Type: Functions:
FID - & Mumber Abs ()
GRID_CODE Atn
BREA " String Cos i )
DATRY lE.xp(': })
SEHILL " Date Ill'i( )
SEINTEM Log( )
SEHIGH St )
DEER sar{) =l
OTHER_AMIM
CROPS

BB

BERRY hd|

SBHILL = [~ advanced Ll _| il
=]

[SEHILL]YZ|
Load...

Save...

Help

0]4

™ | calculate selected records only
Cancel

SEIMTEM = [ advanced
| [SEINTEN] /2

SBHIGH = [ advanced
| [SEHIGH]|/2

S b

Once calculations are complete, close the attritalike.

10. If you have made calculations in edit mode, end ¢dding session by
clicking Stop Editingon theEditor toolbar and clickyesat the save prompt.
This step can take some time depending on the nuafileelits made.

save x|

158 Stark Editing _
Do wou wank bo save your ediks?

b Stoo Editing
EF Save Edits

Mo | Cancel |
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In this scenario, the proportion of dairying hasr@ased substantially.

Clues_waikato9.3,mid - ArcMap - ArcView =1Ex]
DEES) BB |sfmm  FLoe0xN|@eD(E 0| E 0= =]k
Be Edit Yiew Bookmarks [nsert Selection Tooks Window Help ‘
et | > [ # ~ ok [Cemern e ] e EEIET|
:_‘ i
£ Layers =
® 3 s @
50 Askes Q
=] e
@ 0 lemask =
& B Hydrokdge a2
. 7
O catchmer
e @
-
::l.zs!lv »
mis o
e
10 L3
= °
= ®
10 .
=
=i &
2o %
=
=7 2
1=

=0
& 0 world
El-Re
= @ wor
£ 9 recosst
=]
o

@ O Total N _each rsk

B
Dty [SouceSobsin] | Japjeuy
oo~k & @[O0~ A~ Fows Sl Bz u|A~ &~ v o
Go forward to the next extent of the map layout [ lze62058.:52 6371775, Meker

Before: Proportion of dairying in the Waikato ddfaland use template
def_luse_waik

% Cloes_waikotos:3md - ArcMap - Arcticw
DEEa)leex s |sfims  FZoanw|@@s|EE 6|6 = =
Fie Edit View Bookmarks Insert Selection Tooks Window Help
cr =] > | 27| T ameromresos =]
-:|7‘
=T e =

@ D) sreans @
50 Ausies Q
= TS
@ 0 lomask it
5 @ e 2
. 0
=0 cten:
Nload defaut @
«
ozt
- 4 =»
-is =
mes
s &
o N
=
5 L
= ®
I °
=is
s &
oo 7
B
il

osply [Sowee] Sdocen]
|pewa~ h O @[O0~ A~ a5

After: Proportion of dairying in the new land usgérSB_to_dairy

11. The scenario can now be created from the adjuatedi use layer by clicking
the Overlay Scenaritutton under th€reate Scenaritools.

Overlay Scenario
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In the Create new scenario overlajialogue box, check thinported Land
use Layeradio button and select the land use layer fromBtiect layedrop-
down menu.

Create new scenario overlay £

—|nteractive Scenario

hMask current landuse with
interactive polygons

—Imported Landuse Layer

Llse impored landuse layer

oelact layer
=B_to_Dairy

— Scenario 1D
Enter scenatio numbet

SCenario narme

— Dwerlay speed

Fast (@] Accurate @

Cancel

Assign a scenario number from tl&eenario IDoptions (2 is used in this
example) and select ti@verlay speedadio button required.

NOTE: there are two overlay modésgstandAccurate Fastmode creates a
scenario with a spatial resolution of 100 m (1\whjle Accuratemode creates
a scenario with a spatial resolution of 30 m ((h@® Choosind\ccuratewill
result in a longer overlay time.

AVOID SWITCHING TO ANOTHER PROGRAM WHILE THE
SCENARIO OVERLAY DIALOGUE BOX IS OPEN—THIS CAN CAUBS
ArcGIS TO CRASH.
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The overlay progress will be indicated in the Ar8Gttatus bar. ClicloK at
the prompt. This step can take some time (hawdfaecbreak)!

E

Creerlay Complete!

12. The CLUES modelling framework can now be run fog tlew scenario by
selecting the relevant scenario number fromSkenario#drop-down menu
and clicking theRUNbutton under the CLUES tools.

CLUES

Scenario #:

E -]

RUN

NOTE that the legend in tHEOC has been updated to NLOAD #2.

T
DEES| ) DR |0 |smm L] O8n:|%|RR5|5 500 |Be0w=|= 5|6

e Edit View Bookmarks Insert Selection Tooks Window Help ‘
e =] > | # + 7ot [Cameromrosos = [ | EEZSEE |

?;TM

[auspezorurstesuno

® O lnas
E @ Hydrocdge
£ @ cotchment

Nload #2

o
-
-is
mos
ms
10

o
o
.
O v
® 0 s8.
@0 def
=0 wor
=@
=M@
e i
=]
0 ot s ik Reach selection Display
) Ofeines ® Waahods
FerF P >
Images [Nioad B Wl | & }Q f% ®
BN ] Tables D> siE) Overlay Scenario
[Map: N load 1B
iy [SomeaT e =] y
Joowo-[k & @O~ A~ Effoms S0 =B Z u[A- B~ 4~ o~ |

[ lee64527.05 636087519 Meters.
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TROUBLE SHOOTING: When | try to overlay, | get thesror message:

x

Unexpected errar:
Object variable or With block wariable not set

This error means that CLUES cannot find the lagesvterlay the scenario. The layer
must be saved in the regional CLUES folder withriteg document. Check the layer
source in theProperties window to see that the layer has the correct thrgg
pathway. It may have been saved to a differeiteio{ArcGIS automatically saves to
the last location opened) during the export from diefault template. If the layer has
not been saved in the regional CLUES folder:

1. Remove the layer from thEOC (right click on layer and seleBemovi
2. Move the layer shape file in ArcCatalog to the oegil CLUES folder
3. Use theAdd datatool to add the layer back to the map document.

4. Retry the overlay.

6.2.2 Example 2: Changing land use for a selection of lahuse polygons

The basic method for altering the default land urse layer given above can be
applied to a selection of polygons using standamS selection tools. Selections
of land use polygons can be made manually eitheéhenmap display (the ArcGIS
selection tool icon must be activated) or attribtatele (click on the grey pad to the
left of the polygon fields) or automatically usinge ArcGIS tools for selecting
polygons by attributes or location. Once a sebechias been made, the land-use cells
can be altered manually in edit mode, if the nundiesub-catchments to be altered is
small, or automatically using théeld Calculator

Polygon selection within the land use layer onlihsis of attributes or location does
not need to be restricted to information held ia dyers provided with CLUES 2.0.6.
Reference layers can be added to the map document tscenario creation. The
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example below uses the ArcGli&ersectandSelectiontools to create a new land use
scenario from the default template with referermcart imported layer.

In this example the land use capability (LUC), frdm Land Resource Inventory, for
Waikato (uc_Waikato.shy is imported as the reference layer. The scenario
reallocates all land uses, with the exception diveaforest and urban areas, to
dairying in areas suitable for pasture. Thereedght LUC classes of rural land use,
four of which (Classes | to IV) are considered ahig for intensive pastoral
agricultural use. As thieic_Waikatopolygons do not have the same boundaries as the
sub-catchments in theef luse waikayer, the two layers are firsttersectedo create

a new layerPastoral_LUC.shpwhich has the polygon boundaries and attribtiel$i

of both layers (see the conceptual diagram belo@arrying out an intersect refines
selection for scenario building ensuring that celgas with land suitable for pastoral
land use are altered. The intersect tool alsowallpolygon selection to be made
directly from the new land use layer. The land iséhe selected polygons is then
changed using thigield Calculator

Conceptual diagram of the ArcGistersecttool:

Layer 1 Layer 2 Intersect Layer

Polygons Polygons Polygons

C 1 N
N

+ v :
Fields Fields Fields
ABC XYZ ABCXYZ

1. In ArcCatalog, copy the reference layer to be dsedub-catchment selection
(in this case the Waikato LUC laykrc_Waikato.shpinto the CLUES 2.0.6
folder—this step is optional, but keeps all thepghfiles in the map document

in one place.
j_i Contents | F'reviewl Metadatal
_Mame | Twpe
@ lcraster Raster Datkaset
LU _dairy.shp Shapefile
El luc_‘Waikako,shp shapefile
=] unzvz_waik.bxt Text File
FETQ] [usgakky bk Text File

“ The GIS shape file for LUC classes is from thedaare Research New Zealand Land Resource InvefhaiyR1),
details can be found at http://www.landcarereseacchz/databases/nzlri.asp
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2. Click theAdd dataicon to add the reference layer.

+

x

Loak in: I[:I clues Waikato

=] 2| calsw|E [ =l

& landuse_dominant. kv
Landuse_scen_3.kxk
¥ lcnask. lyr

= lcask, shp

dlcrmaskl . shp

=1 lcmaskz ., shp
..... N lernasks. shp

= lemasks. shp

i Ieraster

_Waikako,shp
[unzvE_waik. bxk

%Iuvz_dnminant.lyr

@ nz_knlri

El nzcoast, shp
Ex SE_ta_Dairy.shp

sparrowin, bxk
r

sparrowIng . bxk
sparrowInES. bxt
sparrowInf.kbxk
sparrowInP3. bxk
sparrowIng.kxk
sparrowIngel. bxk
sparrowInSSeD, bk

sparrowCut_old, kxt

i

M ame: IIu-:_Waikatu:u. shp

&dd

Shove of type: IDatasets and Layers [".Iyr)

j Cancel |

The reference layer should now be displayed. Hegeelayer has been moved
down theTOC and the symbology has been altered to show pasioxh(Classes
I to IV) in green, Raglan is red and other land ciasses in pink.

% Cues_watkato - rctiap - Arcien
DEE&E b= @x |0~ & |fme d):2| & 0w

EEEEEEEIEE el

Fie Edt lew Bookmaks Insert Selection Tooks Window Hep

=l8lx]

b,
od| |°

‘ﬂ\m\ﬂi«’:-#ﬁ;\w‘é&f‘@x}:

FuEEEEn
Fy2885E8

aaaaaaaaa

aaaaaa

|

il
iy [Somce ] selcion -
| paes <[ ) 2|0 - A - = [[aem

| o R EEIE|
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5. Use the ArcGIS Intersect tool to create the newd lase scenario layer from
the template and reference layers. Heredék luse_waikayer has been
intersected by théuc Waikatolayer to form a layer calle®astoral_LUC
This layer has the boundaries and attributes df lagters.

Click the ArcToolbox icon on the ArcGISStandardtoolbar to open the
toolbox and select tHatersecttool under théAnalyst Tools/Overlaynenu.

=

6% ArcToolbox
- 30 Analyst Tools
EI& analysis Tools
- &8 Extract
El% Crverlay

e nion

& Procinmity

Use thelnput Featuresdrop-down menu to add the template and reference
layers in turn. Make sure the intersect layer hasuitable name (here
Pastoral_LUC.shpand is saved into the regional CLUES folder.

T S—— -ioix
- -
Input Features — Qutput Feature
| hd| D”l Class
RS | Ranks +| The feature class to which
Zdef_luse_waik. the results will be written
£ |uc_Waikato > |
1
3
4 |
CQutput Feature Class
I Cicluesz,0.6_Waikatoiclues _WaikatolPastoral _LIUC,shp
Joindttributes (optional)
[arL [~
*¥ Tolerance {optional) E
IMeters j
ket Tume fankinnali LI LI
OF | Cancel | Environments. .. | << Hide Help | Tool Help

ArcGIS will display the Intersect progress.

Once complete, the intersected layer can be aiddé® map document using
theAdd dataicon and selecting the layer shape file.
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=18l x]

|DEES) BeX o | $FEm [ &e 0w @D

| e et yow Boskmarks [sert section Tooks window b

EFEIEE =]

| edter ~| & | || 7ok [ = | e | [ E]E || -]
N0 §al
F%L&yui 6
Q
o M
@0 AlLskes ::
@0 ok -
a8 HydroEdge
EETh . ot
" é N ;} 17 2o G R ¢
5 gAY Wi LN
: AT = Nt
“ e y’s““ A NS
o 3N &(}"‘.4 A )“‘.ﬁ{""f!ﬁ"f’ﬁ' By,
- R R A -
Nl iRy
&l AR SO 2 e
I L R A IR
NN IR A
S PTG
L) -rf.%}w A NNy
: iad /{4‘;‘5&.‘0"“ ViEail: o
5 @ Tracking Anslyst Tools Q "\*’1 %‘7’#"'2‘&.7# ; / ‘&"7
ARSI SRS
O T NS\ LT
o el
Al Gl
G b [ /3% Z
- 2 = Peravafi Sz g Oy s S TSy, 5"“"’{; &1
Dtk [Srce] Seoon] | eoves [T St Ren] | jo iz mg - ] F
Jooweo-h @O A- 0w S0 x| B 2 u A &S o]

[ feser1s7.75 easaea.cameters

6. The intersect layerPastoral LUQ has the polygon boundaries and attribute
fields of the two input layers with each polygorsigeed the values of its
parent polygonsdef luse wailandluc_Waikat9.

RI=TEY
SCRUB | URBAN | OTHER | TUSSOCK | UNGR_PAST | FID_luc_Wa LuC SLOPE Class ﬂ
3 a 1] 2 a 15 8106 |4e1 D +C  |steep - arakle and pastoral
a o 2 a 15 107 |Ge 3 E +F Unsuitakle
o 1] 2 o 13 111 421 < +D  |steep - arakle and pastoral
a 1] 2 a (A 8125 [4e1 C steep - arable and pastoral
a 1] o a 1 8117 |4e1 C +D  |steep - arakle and pastoral
a o 0 a 1 8165 |Ge 9 o Unsuitakle
o 1] g o (A 171 |3e B +C |moderateto steep - arable and pastoral
7 0 2 1} 12 5104 |Ge 5 E +D |Unsuitable
T 0 2 1} 12 8109 |Be10 E +D |Unsuitable
7 u] 2 i} 12 G156 421 o] steep - arable and pastoral _l;l
K | B
Record: ﬂjl 1 jﬂ Shiow: mml Records (0 out of 174116 Selected) ﬂl

These fields are not automatically updated. RerAREA and GRID_CODE
fields from the land use template, this can capseblems for later
interpretation and scenario building.

For example, the GRID_CODE field is the unique tdur for the entire sub-
catchment in thelef_luse_regiomayer; when intersected, there can be several
polygons with the same GRID_CODE. This field nexlbe updated so that
each polygon has a unique value. The easiestavdgy this is to use theeld
Calculator to set the code to FID+1 (the FID field is an itfesr
automatically created by ArcGIS).
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] s =
GRID_COCDE = [ advanced
[FID] +1 =]

On the other hand, while it is possible to updatedrea using ArcGIS tools,
the field has been provided for reference only @nadot needed for scenario
building, hence it does not need to be updateddate a new scenario. In
fact, this field can safely be deleted without efiileg the overlay process.

Once the GRID_CODE is updated, the new layer is neady for polygon
selection and land-use adjustment.

7. Use the ArcGIS selection to8klect by Attributeander theSelectiormenu to
select those polygons from the new land use lay&EePastoral_LUQG which
satisfy the conditions for the scenario (here LU@sE€es suitable for pastoral
use).

sert |Selection Tools Window Help
IE Seleck By Attributes, ..
(Lo ] .
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Layer: {49 Pastoral_LUIC |
[ Only show zelectable layers in thiz list
Method: IEreate a new selection j
"INGR_PAST" |
"PERIMETER"
IILLIEII
"SLOPE"
"Clazs"
"F_AREA" -
= | L | Like | ‘gentle - arable and pastoral ;I
'maderate o steep - arable and pastoral
¥ | ¥ = | And | "quiar’
iver'
< | {= | Or | rolling - arable and pastoral
'steep - arable and pastoral’
|| 0| we| |4 |

Is | Giek Urigue/alies | Go Tor

SELECT *FROM Pastaral_LUC *WHERE:

"Clazs" = "gentle - arable and pastaral’

OR "Clazz" = 'moderate to steep - arable and pastoral
R "Clagz" = 'rolling - arable and pastoral

OR "Class" 4 'steep - arable and pastoral

uu“"u

Clear | Werify | Help | Load... | Save... |

(] I Apply | Cloze |

Click OK. The selected polygons for land use change arehigiwighted by
ArcGIS on both the display and in the attributdea
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% Clues_waikato9.3.mxd - ArcMap - ArcView S|

|DEas) dex |- | pfEm | Z|d80xN|BREE|EEDE|EEB0EEE ||
| e et ew ponmarts Isert selection Toss window e
| et v| | # ~ 1o [Gemermnremes | e | e == |
| A T
o B s Q
50 Askes Q
=] e
@ 0 lemask -
= @ HydroEdge 2
o
& o @
oSty S
- =
E
L}
S
o
@
&
z
)=
&l A
";l' P 1{'
U A o e
T N R )
UL R LYY
PN

s

URBAN | oTHER | TUSS0CK | UNGR pAST | _peRMETER | Luc | stope Closs.
o o o] ssiozenazliel b i<
 —— o TS| foistseasoa[ees e
M of 7atasarsss[set ©
0515 112104
10235 360938 i o
7701 asseaz b
Erene < 2 S8
T2, 13568 152515 be 0 [Unsuobe osasosiss| Y
T2/ stss adsear o o Tunsuane 7oz 7708 =l \-mf
|« 2 &“,‘
et 1| [T | o[ et | ok imctiretts_opoons < h‘ =
Disls [Souce] Sekecion (s = TP DPREREY ST TR s
| oawng» K )| O A~ f:\a]w ~ M0 s Bz u|Ar A b .~ ‘

[ To883931.08 6368704.64 biters

8. Use theField Calculatorto adjust each field for the selected recordghei
make sure that theield Calculator option is set t@alculate selected records
only or click theSelectedbutton at the bottom of the attribute table. He t
latter case, the attribute table will list only thselected polygons and
automatically ensures that field calculations asslenthese selected polygons.

Either

ER Attributes of Pastoral_LUC =] 3

URBAH | OTHER | TUSSOCK | UHGR_PAST | PERIMETER LuC SLOPE Class F_AREA ﬂ
3 1] o 1] 1] 5849247142 (421 D +C |stesp - arable and pastoral 169437.091702
o 2 o 15| 10461.332509 B2 3 E +F |Unzuitsble 28944 770833
a a a a 7814327395 (41 C 4D |steep - arable and pastoral 560181 162667
a a a 0| 10815412104 |42 1 C steep - arable and pastoral 55986.3159768
a a a 0| 10235360839 |42 4D |steep - arable and pastoral 14257 948095
o o o 1 7701.855632 B2 9 8] Unsuitable 31693.672246
a a a 0| 34483645548 |31 B +C |modetste to steep - arable and pastoral 13145.499289
o 2 o 12| 13569152518 B2 S E +[ |Unsuitshle 288253 66465
o 2 a 12 5155845637 |E=10 E +D |Unzuitshle 1?8288.??3288I ILI
4 3
Record: ﬂﬂl 1 jﬂ Shiw; W Selected Records (64033 out of 174116 Options v|

Attribute table

¥ Calculate selected records only

Field Calculator

or
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1o x
FID | Shape* | GRID_CODE | AREA | DAIRY | SBHILL | SBINTEH | SBHIGH | DEER | OTHER_AHIM | CROPS | VEG | BERRY | KiA SUM_FRUI'H
3 0]Palygon 203 | 169437 a0 7 G a 0 0 0 0 0 0
2 |Polygon 203 | 560181 50 17 B o [u] [u] 1] 1] 1] 1]
3 |Palygon 207 | 55986.3 30 g 4 o] 0 0 o o o o
4 |Palygon 209 | 142574 a0 32 g a 0 0 0 0 0 0
& |Palygon 215| 131454 45 24 4 a 0 0 0 0 0 0
9 |Palygon 217 | 292324 47 18 [ o] 0 0 o o o o
10 |Palygon 218 | 247934 49 30 9 a 0 0 0 0 0 0
15 |Polygon 232 | 433030 a4 12 4 a 1 0 0 0 0 0
17 |Palyoon 233 | 234509 | 45 3 14 o 1 0 1] 1] 1] 1] _'j
4 L3
Record: ﬂjl 1 jﬂ Showe: Al I Selected Records (64033 out of 174116 Options |

Attribute table

¥ | Calculate selected records only

Field Calculator

In this example, all land uses with the exceptibmative forest and urban

will be converted to dairying. It is recommendduttthe adjustments be
made in editing mode (see details in Section 6fdrl3afety as changes made
with theField Calculatoroutside editing mode cannot be reversed.

Field Calculator ilil

Fields: Twpe: Functions:
TROP_FRUIT 2% & mper [0
FIP_FRUIT Abn
FLOWERS " String Cos( )

WITT Exp( )
PLANT FOR " Date IFI[:EE g
MAT_FOR

Lagi )
LREAN sariy
OTHER
TUSSOCK
UNGR_PAST * | ! | &l
PERIMETER hd

DAIRY = [T advanced + | ) | = |
100 - [URBAN] - [NAT_FOR] |

Load...
Save...

Help

¥ Galoulate selected records only

it bl

Cancel

The CLUES Project: Tutorial Manual for CLUES 2.0.6 82



/N~I~WA -

Taihoro Nukurangi

The total land use for each polygon should tod&i%. Here the percentage
for other land uses, with the exception of natorest and urban, have been
set to zero, e.g., SBHILL (hill country sheep daef).

VEG

BERRY hd i
SEHILL = ™ advanced [ ]
L =

If you are in edit model, stop editing and savencfes once all changes have
been made.

9. Clear the selection and show all polygons in thebate table. Fields not
required for the scenario overlay (e.g., AREA, FiB_def_lu field and
those associated with the reference layer) canetetedl (right click on
field for options) to reduce the size of the atitibtable.

toral_LUC
——

FID def . . ~—— ~ T T
AT Sort Ascending

Sort Descending

Advanced Sorting. ..

=R = e

Summarize. ..

Skatiskics. ..

Eield Calculatar.. .

Calculate Geometry, ..

Turn Field oFf

RilkiIIRIIRII R BRI R RII R RTD R R R

Freeze/Unfreeze Column

: E Delete Field

-

TRATRT =TT Ol =1T=1TC21

ArcGIS will ask for a confirmation for each field be deleted.

Confirm Delete Field x|

'E ‘W'arning, deleting fields can nok be undone.,
L

Are you sure you wank fo delete the currently selected field, 'FID_def _u'?

Yes | Mo I

The CLUES Project: Tutorial Manual for CLUES 2.0.6 83



—NIWA_—

Taihoro Nukurangi

Check that the land use scenario layer has the Baldge (with or without the
AREA field). The scenario can now be created fthenland-use layer.

Note that the proportion of dairying in this sceadras increased substantially for the
area to be simulated

DEE&| cleffEm S0 @ e B|E s s E|e R = =]k

o Edt tew Bookmarks Insert Selection Tocks Window Hebp

=1l x|

T e = e | H< e8] | aws-|
B — | 7 !
TF e = ¥
® O streons Q |7
£ 0 Ases Q
(=] e
& O lemask AN
= @ Hydrokdge a2
- @
= 0 catchment
Wood #1 @
-
oSty
- -
s i
mzs -
g 5
0 3
s
50 i
® ®
&
7
B
2]

g
L LT
P03 Yl
o

N ;
p - ol

Dl [Sonce] Saecion] DR
Jpawos > K @ @ |0~ A~ 72 |[oa0 S0 ] B 7z u|A- & 4v o~

o forwardtothe nest extent o the map yout [ st 52 67178 eters

Before: Proportion of dairying in the mock defdaltd use layedef luse_waik

=181
dPEEE Faene|@EEEESE R B |EE| s
Bie Edit Yiew Bookmarks [nsert Selection Tooks Window Help
edtog ~| M | 2~ Tesc [Gomehomrenne = | e | H< e 2= ] aws-
.—‘4_‘ v .
T - ol ot
® 0 streams.
20 At Q
=] T
@ O lemask. =
= @ HydroEdge 2
. )
&0 catchment
Generated il - #2 @
«
I 1 kgfha/s
s »
-s ]
75 :
" g
s [x
=
S0 °
7 @
=i o
=
s &
1000 %
. > 1000 -
&0 o v a
=0 s &
®0 h.wz_dnrmam
= @ Pastoral_LUC
® O Total N each_risk
Deply [SouceSeboin] | gimjeny
| pewea <[k @ @ | Ol+| A ~ 72 [0 S0 = Bz ulA- B b o~

| il epwiseoeEs

After: Proportion of dairying in the new land usgérPastoral LUC
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9. Click theOverlay Scenaritoutton under th€reate Scenaritools.

Overlay Scenario

In the Create new scenario overlajialogue box, check thinported Land
use Layeradio button and select the land use layer fromBtiect layedrop-
down menu.

Create new scenario overlay £

—|nteractive Scenario

hMask current landuse with
interactive polygons

—Imported Landuse Layer

Llse impored landuse layer

oelact layer
Pastoral_LIJC

— Scenario 1D
Enter scenatio numbet

SCenario narme

— Dwerlay speed

Fast O Accurate @

Cancel

Assign a scenario number from tl&eenario IDoptions (3 is used in this
example) and select ti@verlay speedadio button required.

NOTE: there are two overlay modésstand Accurate.Fastmode creates a
scenario with a spatial resolution of 100 m (1\whjle Accuratemode creates
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a scenario with a spatial resolution of 30 m ((h@9. Choosind\ccuratewill
result in a longer overlay time.

AVOID SWITCHING TO ANOTHER PROGRAM WHILE THE
SCENARIO OVERLAY DIALOGUE BOX IS OPEN—THIS CAN CAUS
ArcGIS TO CRASH.

The overlay progress will be indicated in the ArSGitatus bar. ClicloK at
the prompt. This step can take some time (hawffaechbreak)!

cues T

Crverlay Complete!

10. The CLUES modelling framework can now be run fog trew scenario by
selecting the relevant scenario number fromSkenario#drop-down menu
and clicking the(RUNbutton.

CLUES

Scenario #:

E -]

RUN

NOTE that the legend in tHEOC has been updated to NLOAD #3.
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D&t 2 BX|o | [wm HZlSeniv|@@E|E 00| B0 5= E| &
FEde Edt View Bookmarks Insert Selection Tooks Window Help ‘
e <]+ | 2]] 1o e =l e == |
—————
[Fotmm | ‘5
des )

[auspesorcEdtesn

Reach selection

=]
& O Total N_leach.risk

Ofiverines @ Waterheds

Fuermr EER— ]| ——
Hin| & XX % %

Images [Nioad

; AR
. = f} A /] ﬁ Jon /ZJ
: Il
[Map: N load ] e &N i e yé! o
- - { q o
N e s & (A7 AT o
R N =iy S o — | R AP SR A

[ iirai e eoniion e ieters

6.3 Imported Land use Layers

Land use scenario polygon shape files can be im@drtto the CLUES 2.0.6 map
document for scenario creation provided they contaée same attribute fields (with
the exception of the AREA field which can be omditeas the default land use
template def luse_regionin the same order. Users will need to have inggliate to
advanced GIS skills. In this example, a new laaedImported_new_land_use.shp
has been created in order to illustrate the impiortamethod—this layer is not
available to users and is for demonstration purposdy.

1. Use ArcCatalog to copy the imported land use layer the CLUES regional
folder. The layer needs to be in this folder fogrsario creation.

2. Click the Add dataicon to add the scenario shape file. TIP: comyghape
file to the CLUES 2.0.6 directory using ArcCataleg that all layers
associated with the map document are in one latatio
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+
Add Data x|
Laak i Il:l clues_Wwalkata j 1'5' &l ﬁl %l e §| EE'
catseds. lyr Z| CLUES_ 409200930703, txt Z| Landuse_scen_3.txt
2| CLUES_24082009101953a.txt |2 ] CLUES_409200930729, bxt 4 lcmask. by
=] CLUES_Z4082009102010a.kxt Clues_madprep, bxk E1 lernaski, shp
2] CLUES 4082009102022 a. bt clusmod_test Ext Elllcmaski .shp
=| CLUES _24082009102035a.txt = def_luse_waik.shp Elllcmaskz. shp
£] CLUES 24082009111735a. bt Default_loads_5_Raglan.txt El lcmasks, shp
=| CLUES z4052009111746a.txt SRl I Ellcmasks. shp
=] CLUES 409200924655 bt El Lakes_1ha.shp B Icraster
=] CLUES 409200924803, S¥landuse_dominart. v Elwuc.shp
4 r 0
Mame: IImpu:urted_Iand_use.shp Add

Show of type: IDatasets and Layers [.lvr] j Lancel |

3. Check that the imported layer has the land usiatis required for CLUES
2.0.6 (i.e., FID, SHAPE, GRID_CODE, DAIRY ...... UNGRABT). The
sum of the land use attributes must be 100% fdn patygon. The layer must
have a GRID_CODE field (unique identity whole numb¢ype Long) and
land use proportions to function. The AREA fietdifid in the template is for
reference only and can be omitted (as in this exanipm the imported layer
without affecting the overlay process.

_ioi x|
FID | Shape | GRID_CODE | DAIRY | SBHILL | SBINTEH | SBHIGH | DEER | OTHER_AHIM | CROPS | VEG ﬂ

] 0] Palygon 1 10 5 B 5 0 0 30 10

1 |Palygon 2 10 5 B 5 0 0 30 10

2 |Palygon 3 10 3 4 I u] u] 30 10

3 |Palygon 4 10 a H 4 ] ] 30 10

4 |Palygon H 10 a H 4 ] ] 30 10

5 |Palygon ] 10 a H 4 ] ] 30 10

& |Polygon T 10 a H 4 ] ] 30 10

7 |Polygon g 10 a H 4 ] ] 30 10

8 |Palygon 9 10 5 B 5 0 0 30 10
9 |Palygon 10 10 5 B 5 0 0 30 10

4 | 3
Record: ﬂjl 1 jﬂ Show: W Selected | Records (0 out of 8508 Selected) Qption

Note that the imported land use layer below diffeosn def_luse_waikayer
in not only the proportion of each land use typeldly Dairy farming) but
also in that the polygons are not the same asulfreatchments.
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Ga farvard ta the next extent o the map ayouk

clefiem  F[Z|de0(|[BRB|EEEE kB =S|
Eile Edt View Bookmarks Insert Selection Tools Window Help ‘
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] e
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Imported land use: Proportion of dairying in theorted land-use layer.

4. Once the new land-use layer has been importedsabeario can be created
from the by clicking theDverlay Scenaridutton under th€reate Scenario
tools.

Overlay Scenario
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In the Create new scenario overlajialogue box, check thinported Land
use Layeradio button and select the land use layer fromBtiect layedrop-
down menu.

Create new scenario overlay £

—|nteractive Scenario

hMask current landuse with
interactive polygons

—Imported Landuse Layer

Llse impored landuse layer

oelact layer
Irmported_land_use

— Scenario 1D
Enter scenatio numbet

SCenario narme

— Dwerlay speed

Fast O Accurate @

Cancel

Assign a scenario number from tl&eenario IDoptions (4 is used in this
example) and select ti@verlay speedadio button required.

NOTE: there are two overlay moddésastandAccurate Fastmode creates a
scenario with a spatial resolution of 100 m (1\whjle Accuratemode creates

a scenario with a spatial resolution of 30 m (h@® Choosind\ccuratewill
result in a longer overlay time. The overlay pess will be indicated in the
ArcGIS status bar. CliclOK at the prompt. This step can take some time
(have a coffee break)!
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AVOID SWITCHING TO ANOTHER PROGRAM WHILE THE
SCENARIO OVERLAY DIALOGUE BOX IS OPEN—THIS CAN CAUB
ArcGIS TO CRASH.

cues T

Crverlay Complete!

TROUBLE SHOOTING: | get errors like these whenry to overlay my
imported land use layer.

x

Unexpected error;
the input string is not a geographic or projected coordinate syskem

Convert_rasten W]

IInexpected errar;
Sukamation errar
IUnspecified error

Check that your imported layer has the correcd$ieih correct order (see the
def _luse_regiorlayer) in the attribute table. The only exceptisnthe AREA
field which can me omitted.

5. The CLUES modelling framework can now be run fog tilew scenario by
selecting the relevant scenario number fromSkenario#drop-down menu
and clicking theRUN button.
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NOTE that the legend in tHEOC has been updated to NLOAD #4.
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6.4 Comparing Scenario Results

The impacts of different land use scenarios catig@ayed in four ways:

» toggling between the most recent scenario runtssul
» saving and retrieving geo-referenced tiff images;

e bar charts; and

result tables.

CLUES 2.0.6 will over-ride earlier runs for a givimd use scenario, thus if the same
land use scenario was used to simulate severateiif river reach selections, only the
last selection will be mapped. For bar charts taies, ALWAYS run CLUES 2.0.6
with both the default land use scenario (#0) amdldind use change scenario(s) to be
analysed for each new selection of river reachidss will ensure that the same river
reaches are present for direct comparison.

6.4.1 Toggling maps and charts

Users can toggle between the results of differant luse scenarios by clicking the
scenario number from th&cenario #drop-down menu under CLUES tools and
selecting the desired map or chart underDigplay tools. For example, clicking the
Map icon with the set-up below will display the gertethN yield for default land use,
Scenario#0.

¢ CLUES2.0.6 - Catchment Land Use & Environmental Sustainability

CLUES Reach selection Display . Create Scenario

Maps load)vield/M leach risk
Scenario #: r -lz F" 7

O Riverlines (8 Watersh

generated M yield y |Da|ry .

Images [Niosd ¥ il Vs DQ% *®

RUN B Tables CIDD  g@] l Overlay Scenario l

|Map: generated N yield |
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Clues_waikato9.3,mid - ArcMap - ArcView =1Ex]
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& O lemask
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E @ cotchment
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& O Total N leach risk

soieud
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By changing theScenario#, the results for the latest runs for each ofrdspective
scenarios can be mapped and compared. Here,rtbeatied N yield maps for the four
scenarios created above are compared for the catthrsouth of Raglan Harbour.
Note, these runs are for the same river reachtgmleto compare maps for different
river reaches or to retrieve results, use the CLBBI imaging tools.

Scenari_a#l—lnteractive sketch B

—
A P I T I Y i

Scenaric#2—SB_to_dairy

oo 2 @ @ D3~ e [ @ 825 11 @ =1 | @]

[omm= h 0 8]0 A= i

Scenzirio#3—_Pastoral_LUC

N = — =
e ST — T LT 1T RSP

The CLUES Project: Tutorial Manual for CLUES 2.0.6 94



—NIWA_—

Taihoro Nukurangi

6.4.2 Bar Charts

Bar charts were discussed in Section 5.2 for thse a@here no land-use change
scenarios have been simulated. Bar charts credftidsimulating a land-use change
scenario will display both the results for the atar scenario run as well as the
default valuesQcenario#0). NOTE that the same river reaches must be seldor
each CLUES 2.0.6 run to enable bar chart compagisoBar charts are displayed
using the same general method as in Section 5.2.

In this example, total phosphorus concentratiomgtHe streams flowing into Raglan
Harbour are summarised for the default land usethednteractive sketch scenario
(Scenario#l). Both scenarios have been run for the sametg®ieaf river reaches.
Note that sinceScenario#l only effects land use to the south of the harbtus,
results are the same as the default for the nortlinegr reaches. The P concentration
watershed maps are given below, thalroEdgelayer has been switched off to aid
display.

Default Scenariotl

It is clear that the land use change to the soath fesulted in changed
phosphorus concentrations—however, the differencebe hard to determine.
The bar chart allows users to quickly assess tigeedeof change across the
selected area without having to toggle between maps

1. Select the scenario to be compared and the resude tdisplayed from the
respective drop-down menus. Click on @learticon.
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¢ CLUES2.0.6 - Catchment Land Use & Environmental Sustainability

CLUES Reach selection Display Create Scenario

O FRiverlines @ Watersheds |

Scenario #: - /V
r H r W‘ Creates a bar chart on map .

Images P o tion J.-—Cé };@T % '
B Tables CID> gdE] l Overlay Scenario l

| Map: P concentration |

A bar chart with columns for both the default lamge and the selected land-
use change scenario will be mapped. The legend apppear under the
catchmentayer in theTOC

%_Clues_waikato.3.m " 18]
DEE&| ) S ez A =R O T s e
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i :
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= I
Display [Souce] Selecion ELRERR] of
| paweg~ K & @ | 0~ A~ 7= [amia Sfo =l e zulA- -~
| losee972.94 6394324.86 Meters

In this example, the concentrations from the rarihcatchments are
unchanged (no land use chang&aenario#l) but decreased to the south.

TIP: zooming in can help interpretation for sesti®f large catchments.
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6.4.3 Imaging tools

The results generated by CLUES 2.0.6 for a padicrler reach selection and land
use scenario are updated after every model ruiis mibans that CLUES 2.0.6 cannot
toggle between the results for different river teaelections modelled with the same
land use scenario. The CLUES 2.0.6 Image toolwallesult maps or charts of
different catchment selections to be compared legtorg a geo-referenced Tagged
Image Format file (.tiff) of the display screenhéeBe images can be used to display
earlier model runs. The image file is saved feptily within ArcGIS or for use in a
document. Geo-referencing means that images capabeed or zoomed within
ArcGIS for the extent covered in the image.

In this example, TIFFs will be created for the sesht load map for streams flowing
into Raglan Harbour using the sheep and beef tyidgi scenario (i.e.Scenario#2,
SB_to_dairy. CLUES will then be re-run for Kawhia Harbourtte south using the
same scenario. The images created for each catthsstection will then be
displayed.

1. Run CLUES for the selected river reaches and smeaad display the map or
chart to be saved with CLUB®ages Note that the imaging tool will take a
screen print of the display including ArcGIS higjiting, so make sure that
you have the display as you want it to appearertith
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2. Click theCameraicon undeimagetools.

Creates LFF image of displayed resulks I

o Tabl

Give the file a suitable name in tBave image asox and clickOK.

Save image as a ki file |

Save image as

TSS_Scenz_Raglan

Cancel

The default file location is the CLUES 2.0.6 dimgt to choose another
location, click theFoldericon to browse and save accordingly.
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3. The image will be saved into the directory and banimported into other
documents (this manual was prepared using MS Wmatiires are inserted
using thePicture From Filecommand under thasertmenu).

Lookin: |E:| clues_Waikato :i @ - | ﬁ b o Ca - Tols »
M}‘ REEBI‘Tt |'. }—5 I" —=—h Ij\-:
Documents. L,] ll—-’J II

Insert Pickture

Des!&qg T55_ScenZ_Raglan,kf nz_tnlri lcraster infa
My Dacuments
£ 3 (=
T
LEESLU Clues_‘WaikatoF.gdb
Iy Mebwork
Places

File name: I
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4. To view the tiff as a geo-referenced image withit®IS, click theRetrieve
imageicon.

j&]lijplays saved kiff File

| (Y B]

In the Load map imagedialogue box, either provide the file name and
directory pathway or browse by clicking tRelder icon to locate the tiff and
then clickOK. Take care to use the correct directory pathvalyfée name.

.%ll
™" 21|
Look it IL_J clues_Waikato ;l = 1 d‘ Ea~
- k ) Clues_WaikatoF,qdb
oK [ (Jinfo
My Recent | lcraster
Documents nz_tali
) T55_Scen2_Raglan, tif
gl ©
Deskiop
k
Al S
&4
= My Documents
xY
2
7 e
My Computet
A
&
File name: {T55_Scen2_Raglan.tif = | Dpen |
Files of type: | GeoTilf fles{*.tf) = Cancel |
%

Load map image as kif file

Load image as

|Ciclues2.0.6_Walkatolclues_WaikatolTS| | G

Cancel

Note: the Add data tool on the Standard ArcGlSkapican also be used to
add the tiff file to the map document.
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TROUBLE SHOOTING: ArcGIS crashed when | tried ttrieve my image.

ArcGIS Desktop

ArcGIS Desktop has encountered a serious application A
error and is unable to continue. il E:IS

|f wour were i the middle of something, the infarmation pau were waorking on might be lost,

Please tell ESHI about this problem.

We have created an emar report. Press the 'Send Emar Beport’ buttan ta zend the ermar repart
ko ug autormatically owver the internet.

W'e will treat this report az confidential and anonymous.

Dptionally, provide vour email address s0 we can contact you if we need additional
infarmation abaut thig izzue. Yaur email will only be uged in relation ta thiz izsue.

Send Error Feport I Dion't Send

TROUBLE SHOOTING: | get this error message wherriéc to retrieve my
image.

x

Image file not Found

In both cases, CLUES 2.0.6 was unable to find thege. ArcGIS crashes when
there is no specified directory pathway. The loesor occurs when the name|is
incorrect. Take care to use the correct direcgathway and image name. If in
doubt, browse to locate the image by clicking Faéder icon when you retrieve an
image.
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5. The tiff file will appear in theTOC under theDisplaytab as the last layer
in the layer hierarchy tree. To view the imagethe display window
either uncheck all the overlying active layers avven the image up the
TOC

[0 Total_M_leach_risk
= T55_Scenz_Raglan, ki
RGE
MlF=d: Band_i1
™ Green: Band_z
M Elue: Band 3

. Cloes_wolkatod-3amud - Arcop - rchie
DEE&E s Bax|

| & [ HZj&eni-|v |[@@E|EE D6 |60 E|g5)

e Edt Yew Bookmaks Insert Selection Took Window Hep |

Bl e EE R

Cari e e 7 GO

T

ccccc FrFr

Images

o [ ©

[Map: Sedmentioad

& O Total N leach rsk

Dy [ Soecion] o
Jowm- K & @O~ A~ lowe  S|f0 | B 2z u|A- & £- o~

[ sbis55.73 co97a07,06 eters

NOTE: there will be some loss of resolution conggarto the original
display.

6. Turn off the tiff image in th@OC.

7. Make a new river reach selection and re-run CLUHESthis example, river
reaches draining to Kawhia Harbour have been sslemhd simulated using
Scenario#2, sediment load is displayed.
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DEE&|L BBX |0 |sfFm |4 d80kW|B@E|EED |6 B0 == 5|
Eile Edt View Bookmarks Insert Selection Iools Window Help ‘
cxn=| > |# - 1 [emavitsses = o | s R
5

> a N
RGB a < ey
o0 o
B B alllskes

=]
O lamask.
19 Hydotdge

51§ catchment
Sedment load £ 2

ok
-

[Ausprserc5it60

it Land Use & Environmental Sustainabliity

Reach selection Display
OFwerlines @ Walesheds

o Fe P . ][ —
o Images [Niosd Bun| & X0 & %

N R | e ® @ ]| o s |

[Map: Sediment load ]

—

Dipiy 302 u 3
lowro- X & @O~ A~ w08z ulA- - dr o~

Unselect the currently selerted features in al layers. [ 2644316.98 6345796 14 Meters.

8. Using the same method above, make a geo-referdifEdde of the new
simulation and add it to the map document.

Save image as a tif file #|

Save image as

[TSS_Scen2_Kawhia

Eile Edt View Bookmarks Insert Selection Iools Window Help ‘
citue=| > | # = o [Gemerenrenne = oo | e

1
H0O8| |

0 amask
58 Hydrotdge

59 catchment,
Nload #2

oty
-

[assprsorcBitess

O Total W Jeach isk

Disly [Sotrce] Selcton | Jaojauy
Jomm- NG @O~ A-Eflows S0 Z B zulA- ALy o

| zowaien ce easssel i eters
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9. The images can be toggled or displayed togetheselscting or deselecting
them in theTOC.

—
2] 2 @ @ Dt~ e [ @ 8551 1@ =1 = | @]

— iz
S R G )

= EIEEIEICTE|

3o- eitesnuas
“3e- eitesun

B
B

% Ches_wakoto.md - Arcip - Arciew - SLIE]
DEES) HBX|o S 40w |BRE|ED00|E B0 |||
Ele Edk Wew Bookmarks [nsert Selection Iools Window Help ‘
R T ] X eEE H :u:sv‘

i
|
@
o
@
-
Y
& e
5]
# O lemask
28 e [x
& O catchment o
Wiosd 82 ®n
:?.ZSI/V @
s 7
e =
10 (]
2 fi]
©
®
w0
; ; @Piverines O Watersheds
o | A [
Images [Nioed | & X @& %
g - ® @
[ |
=
£ [ T |
oo~/ & @ | O~ A~ 22 |[o1%a Fj[o F]mE2D|A ~ e sl

[ [esuzses.s sarass.otieters

Note, in this case the two images overlap sligintliheir spatial extent so that the
layer uppermost in th€OC covers that below.

10. To remove a tiff image from thEOC, right click on the layer and click on the
Remove command.

EE= Layers

RGE
MR Band_ﬂ R
[ Green: Band,
MElL:: Band_

Dpen Attribute Table
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6.4.4 Tables

Once a land-use scenario has been simulated by SI2JE6, the tables discussed in
Section 5.3 are updated to include the summanjtsefgw the scenario along with the

results for the default land use scenario. Th&nslar to toggling between map and

chart displays, except that the results for theskamodel run for each scenario are
summarised within the respective CLUES table. his €xample, the results for the

default land use an8cenario#3 (Pasture_LUQ are simulated for the catchments to
the south of Raglan Harbour.

1. Select the river reaches to be modelled and runE3.12.0.6 both for the
default land use scenari®Gdenario#0) and the desired land use change
scenario (her&cenario#3).

N load: Default $cenaric#0) N load: Pasture_LUCScenario#3)

FEIEE I

2. To investigate individual sub-catchments, make dhee land use change
scenario is selected and then click tHentify sub-catchmentcon under the
Displaytools (see Section 5.3.1).

Scenario #:

Tables @ B

Click on the sub-catchment to be investigated. Jitecatchment with flash
once to show its location. The sub-catchment suwyntable will open
displaying results for that sub-catchment for hibidn default land use and the
selected land use change scenario. Clicking oeraghb-catchments will
update the table.
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#
AREA_HA 170.730
CFS(%)- #3 8086120
CF5[%] - default 8309.710
FTE - #3 0.088
FTE - default 0.091
GDP[$] - #3 8805610
GDP($] - default 9049100
H Conc[mg/m3] - #3 635061
M Conc[mg/m3] - default 638.025
H cum_yield[kg/hafy]-##3 14.449
M cum_yield(kg/hafy]-default 14.516
H gen_pmeld(kg/haty]-#3 16.316
M gen.yield(ka/hafy]-default 16.392
M load(t/y] - #3 2.467
M load(t/y] - default 2478
P Conc[mg/m3] - #3 193.345
P Concimg/m3] - default 193.820
P cum_yield[kg/haly]-#3 4 768
P cum_yield(kg/hafy]-default 4 779
P gen.meld(kg/haly])-#3 h.030
P gen_yield(kg/ha/ly]-default 5.040
P load(t/y] - #3 0.814
P load(t/y] - default 0816
peta E_coh per year-#3 0.053
peta E_coli per year-default 0.053
SED gen_yield[kg/haly]-#3 12462
SED gen_yield{kg/ha/y]-default 12.420
SED load(kt/y] - #3 2.128
SED load(kt/y] - default 214
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TROUBLE SHOOTING: When | click on a catchment teate a table, | ge
values of -0.10 for all the results of either thefadilt or the land use change
scenario.

—

This means that CLUES has not been run for thecattiiment selected for
one of the scenarios and CLUES is returning thauwdef/alue given in th¢
catchmentayer for un-simulated sub-catchments.

D

£
AREA_HA 170.730
CFS($) - #3 8086.120
CFS($) - default -0.100
FTE - #3 0.088
FTE - default -0.100

CLUES has not been run using the default land &&er(ario #) for the
selected sub-catchment.

£
AREA_HA 170.730
CFS($) - #3 -0.100
CFS($) - default 8309.710
FTE - #3 -0.100
FTE - default 0.091

CLUES has not been run using the changed landagseaso (herescenario
#3) for the selected sub-catchment.

Make sure that you have run CLUES for the same rizach selection befone
you use thédentify sub-catchmenool.

To display the model summary for all the river teasub-catchments
modelled, click theviodelled area summargon under thdisplay tools (see
Section 5.3.2).

Shows table of modelled values }

GE]| Overlay Sce
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4. Select the variables to be included in the taldee mutrient concentrations are
compared. CliclOK.

Select variables to display #]

Select from available variables:

[ load

[1P load

[ Sediment laad

[1 generated Sed. vield
[ curnulative M yield
[1 cumulative P pield
[1 generated M pield
[1 generated P yield

M concentration

F concentration
[JEcallaad

B Attributes of CLUES_11092009120303.ExE = | I:Ilﬂ

_ | HZREACH | def H conc | mod_H_conc | def P_conc | mod_P_conc ﬂ
! 3019956 961 075236 1185245901 33.746956 23249556
30199439 B15.213379 B16.359502 52 629155 025753505
3019932 E93 945425 785163879 95 520511 103.77E27E
3019933 Q50094177 1207 045532 179.32164 223858203
3019947 246841919 848.733691 32271355 57502377
3013945 303.63634 340059455 22335739 24 415435
3019655 1093.792725 16600101352 22 635433 75104546
30195596 243 264664 245804694 37796541 37 EFTES2
30196685 270 475665 261032135 3081213 299633527

=
Recurd:ﬂjl 1 jﬂ Show: IW Selected | Records {0 j

The table is formatted as an ArcGIS data table s/le@ch sub-catchment is
identified by river reach (NZREACH). See SectiaB.3 for information on
how to store and retrieve the table.
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change.

B Attributes of CLUES_11092009121843.ExE

=101 %]

TROUBLE SHOOTING: When | try to make a summary ¢&abdr a land use
change scenario, my table is not complete and éget values for the land use

HZBREACH | def H conc | mod_H_conc | def P_conc

mod_P_conc

k] My a g97 837 7T -0.1 33.133586 -0.1
3017020 403734393 G4 097045 |=Mull= =Mull=
3013563 371560436 39575243 |=Null= =Mull=
30133569 713697815 G0.359256 |=Mull= =Mull=
3014607 473237 43111992 |=Mull= =Mull=
301 3566 455235423 31521742 |=Mull= =Mull=
3014592 718018372 220 486537 |=Mull= =Mull=

s 1 5 5o

Show: W Selecked |

Records (0 j

E

|

reaches.

displaying the results with a table.

This means that the default scenario has not hearated for the selected river

Make sure that you run CLUES for the same riverclieaelection beforg

17

D
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7. Advanced CLUES use and display

The results presented above have been displayed tise default CLUES 2.0.6
settings. ArcGIS tools and adding other layersh® map document can be used
alongside CLUES to customise display, aid integireh of results, construct
scenarios, extract data for post-processing oyaisal

7.1 Saving and exporting results

CLUES 2.0.6 saves the most recent results for es@mario simulated in the
catchmentayer, along with information about stream netw(alg., NZREACH gives
the NZ reach number which identifies the reachhiem REC database) and land use
proportions. There are 84 result fields held imd¢atchmentayer, these are listed in
Appendix Two along with their aliases and desanipi Thecatchmentlayer is
joined to thestreamdayer for display of river line maps. The redidtds are undated
following each model run. To save results fordaealysis or display, thus allowing
CLUES to be run for other catchment selections orenthan five land use change
scenarios, you can export the data into a new file.

The easiest method of exporting data is to opensthailation summary tables
generated using CLUES (see Sections 5.3.2 and)6which are saved as CSV text
files. Each table contains the results for theadiéfand, if a scenario has been
selected, the results for that scenario. By capgind pasting the results from several
simulations with the same catchment selection,garucompare scenarios (e.g. plots,
statistics) or create new fields (e.g., ranks gdédhces). By saving the analysis under a
new name as a text file, it can be added backAnt&IS. As the tables also include
the NZ reach number for each river reach simulayed, can use the join or union
tools (on NZREACH) with layers such BiydroEdgeto display the analysis results.

Alternatively, the results held for several lan@ ssenarios can be exported together
from the catchmentor streamslayers directly. The data can be exported eitbex
new layer for manipulation within ArcGIS (e.g., dggs to symbology, addition of
new fields based on analyse of the results suatardss) or in a form accessible to
another package such as a spreadsheet. In ba$, the ArcGIS selection tools can
be used to reduce the amount of data exported lyotlbose river reaches that have
been simulated. This can reduce the export tigrafgiantly.
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7.1.1 Exporting to a new layer

The preparation of the manual has resulted in sittmrs for the sub-catchments to
the south of Raglan with the default and four cleahtand use scenarios. In this
example, these results will be exported to a ngerlaThe sub-catchments simulated
have been selected from tlatchmentlayer and their results (sub-catchments that
have not been simulated are assigned default valuds1) exported to a new layer
calledRaglanS_results.shpThe same technique is used to export results fearst
channels (i.e., Riverlines).

1. Run CLUES for the selected sub-catchments usinghallrequired land
use scenarios.

2. Use the ArcGISSelect by Attributestool to select the simulated
catchments from the result layer (i.e., those witbdel results greater
than -0.1, here the first result field in the &iite table is used, CFS1—
Cash flow surplus foBcenario#1, is used for the selection)

Select By Attributes

Layer: [ catchment
[ Only show selectable layers in this list

W 1l B

tethod: IEreate a new zelection

"SHAPE_LEMG"
"CFS1"
"CFS2"
"CFS3"
"CFS4"

"CF5R" hd

- | o | Lke|

LI
(N

> >=| xfmdl

|
<| <=| Drl
| 0| o

ls | Get nique Yalues |EDTDZ I

SELECT *FROM catchment ‘WHERE:
"CFST" -0 ]

Clear | Werify | Help | Load... | Save... |
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The polygons selected from the catchment laydrbeihighlighted.

[plfem — FZ&enky |BREEEDE|E60EEE ||
e Edt Yew Bookmerks [nsert Selection ook Window Hep ‘

o] M | # > 1o [Geenenree = | e | R EE T
)
58 Layers =
s @
B2 Al Q
= =
01 lanask =
& @ Hydroedge o
= 7
¥
Wload defak @
«
mozsyy
- »
mis sl
mes z
ms Q
10 L3
2
50 L
7 @
=10 s
=1s0
=17 &
oo 7
s
- 2
-0 g
® O e _Wakat !
& 0 termina
00 vz o
00 Inported
00 Pastoal
@0 s ko
@ 0 o s
&0 Wk
El=Rd
=9 W
& 9 necor Display Create Scenario
=
© O Tt Ofivaines  © Wolesheds
Images’ [Nload B bin o }QT @ %
3 5
[« ] Overlay Scenario
Disl BT —
oo~k & @[O0l A - Z[fowm [0 =] Bz u|A- &~ L o~

[ [es74286.49 6360175.51 Heters

3. Right click on the result layer (heoatchmentsand selecExport Data
from the Data menu. Make sure th8elected Featureappears in the
Export option box. Save the results under a suitable endhere
RaglanS_results.shp

5 &1

" Copy
'X. Remove

: a Open Attribute Table
1

m Juins and Relates b

Mz
Zoom To Layer
R

1 Q Zaor Ta [ake Visiblz
2 Yisible Scale Range »

L
- Use Symbol Levels

1
LBt
Bl
|
WS

LKi 5“ Convert: Features to Graphics...

Selection »

Label Features

Copvert Labels to Annotation.. .

O et Converk Symbolagy bo Representation, .

= 0 o
-

Repait Data Source, ..

O vz Save As Layer File...

Export Data...

O M9 6 pranerties. .

[Make Permanent
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Export: ISE|EEtEd features j

Ilze the same coordinate syskem as:
{* this laver's source data

{” the data frame

£ the feature dataset yvouexport the data into
(ionly applies iFyou export o & feature dataset in a geadatabase]

Cutput shapefile or Feature class;

Chclues2 06 W aikatohclues_WaikatohFaglanS_resulkz. zhp

| Ik I Cancel

ArcGIS will inform you of the export progress, wheamplete, clickYesto
add the layer to the map document.

arcap i

L] E Do wou wank to add the exported data to the map as a laver?
L

Yes Mo |

Clear the selection and turn off the result layethe TOC. The simulations
results are now available for further analysisiepldy.
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|DEE&|% B BX|o | b[fwEs HZesnsw | 2BEEESE|RBME|EE|g)

| e et yow Boskmarks [sert section Tooks window b

= [ e | =X GlaE]E | [aes-]

=18l x]

| st e| » [ # = 1ok [Emerrenne

ol

£ @ ALskes
=

® O lenask
£ @ Hydroede

£ O catchment
Nload defaut

moasty
-

[Bluspesoromitesus

Display | Create Scenario
F =2 i
Images [Nioad B bin & }QT @& %

- e © @ [ owmseowe |

i = T oo 2nd 7
|pewo~ K O @|Ol~| A~ Z|fowa S| =] B Z U|Av D> b o~

[ [2673281.84 6358629.48 Meters

Note that while there are result fields for ak gtenarios (0-5), the values for
those scenarios not simulated will have the deful in the attribute table.
In this example&Scenario#5 which has not been used.

il
HLOSS5 | GDP1 GOP2 GDP3 GDP4 GDP5 | FTE1 | FTE2 | FTEZ | FTE4 | FTES CF50 HLC «
3 -0 0| B8059.895 | 7or00.297 236195 -0 0 081 0501 | 0.2533 -0 263106 FOF
-0 0| 43072402 £352.99 17037 -04 0| 0509 007 0.204 -0 575692 12
-0 ] 955388 1555809 44252 -0 0| 0114 0186 0.053 -0 108512 s
-0 0| 94400602 | 95309.893 135680 -01 0| 1126 1137 | 2656 -0 318321 85!
-0 0| 25656.699 330 153223 -0 0| 0307 0397 0184 -0 2756.54 ke
-0 0] 127347 | 53197595 425332 -0 0 1518 0625 7.723 -0 1907449 | 52
-0 ] 135158 222427 SE200 -04 0| 1612 2661 | 0673 S04 | 28121 .3 7E
-0 0| 24515301 281666 131321 -0 0| 0293 0034 2385 -0 1985.28 5-:'
Kl _ 2
Recard: ﬂﬂl 1 jﬂ Show; W Selected | Records (0 out of 640 Selected) Cptions = |

7.1.2 Exporting data to other software packages

Exporting CLUES results allows post-processing,lysmis and display of CLUES
results in other software packages. The numbéelols in the results attribute tables
(i.e., thecatchmenaindstreamdayers) is too great to be exported as a textfilectly
(there are over 150 fields). This means that abmunof fields will need to be
removed before the results can be extracted. eggential that the results are exported
from the catchmentor streams layefirst to a new layer following the instructions
above. Deleting fields from these layers will @@ UES to stop functioning. The
fields that hold CLUES model results are listedAppendix One. Do not delete the
NZREACH field as this is the river reach identiffeom the REC database that can be
used to join the text file with either the catchinenstreams layers for display after
post-processing or analysis.
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This example will export the data held in the Ra§laresults.shp file created above

using two methods.

1. Either delete fields which do not hold results (abeve for result fields)
data manually in the attribute table (right click field name and select
delete field) or use the ArcGIS delete field tooldelete multiple fields
(ArcToolbox\Data Management Tools\Fields\Deleteldie DO NOT

delete the NZREARCH field.

6§ ArcToolbox
[+-iZf 30 Analyst Tools
[+ % Analysis Tools

--iEP Cartography Tools

- §8 Conversion Tools

& Data Inkeroperabilicy Tools
L——_Ia Data Management Tools

(- &8 Data Comparison

% Database

% Domains

% Feature Class

% Features

EI% Fields

g idd Field

----- A fissign Default To Field
----- ‘& Calculate End Date
----- A Calculate Fisld

- Celete Field

------ 2 Transpose Time Fields

Oy B ITGZI LS

(=T
Input Table =l Drop Field B
I RaglanS_results LI
Drop Field The field, or fields. to be
OFcviELDs B dropped from the Input
OrcyieLD4 Table. Cnly non-required
OrcyiELDs fields may be deleted

Shape_Le_1
Shape_area

Oseco

Ose0t e
Osepz

SEDE hd
[ i
Select il | Unselect Al A Field
L]
OF Cancel Environments. .. << Hide Help |

The Add Field button

which is used only in
ModelBuilder, allows you to
add expected field(s) so
that you can complete the
dialog and continue to build
your model

Tool Help

ArcGIS will inform you of the delete process. Fldtep can take
some time if a large number of catchments hava baeulated.
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-loix
FID Shape * | HZREACH | CF51 CF52 CF53 CF54 CFsS5 | GDP1 GOP2 GDP3 G &
3 0 Palygon 3019936 0| 36382.395 40536.5 1229241 -0 0| B58039.595 | 7o700.297 z
1 |Palygon 3019949 0| 23427 50 SF2TAT GG66.42 -0 0| 43072102 5952.99
2 |Polygon 3019932 u] 5181 .66 525552 2302497 Rk ] 9583.85 155809
3 |Polygon 3019933 0| 49952395 | 50599102 | 28759699 -0 0| 94400602 | 95309.593
4 |Polygon 3019947 u] 135619 | 17518.301 Ta74.02 -0 0| 25636633 33210 1
5 |Polygon 3019945 0| B7643.395 30157 .4 116458 -0 i} 127347 | 53197.895
£ |Polygon 3019653 0| 71661.595 116255 | 29247 699 -0 0] 135155 222427
7 |Palygon 30193596 u] 12901 .9 175921 | 39956895 -0 0| 245153M 2916.66 k
S [Palyoon 3019665 u] 10761 .3 3154 22 258551 -0.1 a 200006 555623 | 944
4 »
Recard: ﬂﬂl 1 ﬂﬂ Shiaw: W Selected | Records (0 out of 640 Selected) Cpkions - |

Method One—Export to a text file

2. In the attribute table, click thepflonsbutton and select Export.

Export Data

2 x

Excport: I.ﬁ.ll records

Ilse the same coordinate syskem as:

€ this laver's source data

" the data Frame

= the feature dataset vou export the data inta

{iomly applies ifyou export bo & feature dataset in a geadatabase]

Cutput kable:

=~

II::'\cluesE.EI.E_"»-'-.-"aikatu:u'xclues_"-.-\-"aikatu:u'\E wport_Qukput. dbf

o]

Cance|

Make sure thaExportis set toAll records.

The defaultOutput tableis formatted as a database file (.dbf) and given t
nameExport_Output.dbf To change the file name and type, click FHoéder
icon and make the required changes. ClakeandthenOK.
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x|
Look in; II:I clues Waikato j EI E$|W|Ci| o E_éélEE

2| CLUES_11092009121539.b¢t 2] CLUES_24082009102022a.k¢t  [£] clusmod_test txt

=] CLUES_11092009121619. (] CLUES_240820091 020358, bxt Default_laads_S_Rag)
CLUES_11092009121653, bxt CLUES_Z4082009111735a, bt Export_output, bt

L] | i
Marme: IHagIanS_results_ES"v".th
Save ag type: I Text File j Cancel |

Export: IFI.II records j

IUse the same coordinate swstem as:
" this layer's source data
= the data Frame

" the Feature dataset you export the data into
fonly applies it wouexport to a feature dataset in a geadatabase)

Qukput table:

IE: holues2 06 Walkato'clues W alkato'\RaglanS_results CSW . bat

(]4 I Zancel

ArcGIS will display the export progress. When tegport is complete,
ArcGIS will ask whether the table should be inedds a layer. Click your
choice.

arcMap i

L] E Do ywou wank to add the new table ko the current map?
L

Yes Mo |
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3. The table can now be opened in another packagegifaphing or
calculation.

B3 Microsoft Excel

: File Edit

o | |
-

View

-

._—').:1.._‘._']

Insert  Format

fix

Tools

M 3 & F 3«

window  Help

e~ x -4 [E4l M@

Laak ins

I [ clues_wWaikata

2/ x]

j '&P'L!;ﬁx['_]}évTool_sv

My Recent
Docurnents

Deskko)

%

My Documents

My Computer
=
MMy Metwark
Places

E:] waikreach. bxk
%}triplehotmm.csv
Ej spParams, bk

E:I spFParamP.txt

r7=j spParamM.bxt

rréj spParamE. txt
@spasmo.csv

r;:j sparrowoukSeD. bt
E] sparrowOukP bk
Eij sparrowOukE. bxk
r.l::j sparrowOuk_pLbxt
Ej sparrowouk_old, kxt
r%j sparr ook, bk

@j sparrowInsSel, bxk
Ej sparrowInSel. bxt

<

r°=_=] sparrowIns, fxk
E;_] sparrowInPS. bxk
|'.3=_'] sparrowInP, bxk
|€| sparrowInES, bxk
r;j sparrawIngE. bxk
r.:=j sparrowIn,bxk
@ sower, bxk

=8r aglans resulks

[£] luseattr.bxt
r.;_] lunzvz_waik. bk
r.2=_.:] Landuse_scen_3.

E] Expork_Cutput, by
r.%j Defaulk_loads_5_|

[] clusmad_test bxt

f% Clues_modprep.txt

[Z] CLUES 240820091 117462
[£] CLUES_24082009111735¢
[£] CLUES_24082009102035
[£] CLUES_24082009102022:
[£] CLUES_24082009102010:
(£] CLUES_24082009101953:
[£] CLUES_11092009123020.

E] CLUES_11092009122322,

r.:=j CLUES_11092009121843,

Tvpe: Text Document

Size: D13 KB

a3,

Date Modified: 140902009 100 p.m. p19,

39,

Faglan.txt

E CLUES_11092009120549,

r.%] CLUES_11092009120303,

=L CLUES 1109200931927 .k

File pame: |

Files of bype: IText Files (*.prn; *.bxt; *.csv)

=
~

|
Open vI
Cancel I

TROUBLE SHOOTING: When I try to export data toexttfile, the export stalls an

| get an error message like this:

Error __J

An error occurred exporting the table,

2k af mermary:
gt of mermory

You have too many fields in the layer you are tgyin export. Delete the non-res

fields taking care NOT to delete the NZREACH field.

Ll
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Method Two—Copy to clipboard

2. IntheTOC right click on the layer name to select all thess in the layer
under the Selection menu.

O
= catchrnen Copy
Gene .x Bemowve
B 1 kgth Open Attribute Table
W:zs

Ws
7.5 @1 Zoorn To Layer

1o Q Eoom Tia Make visitle

Joins and Relates »

é: Wisible Scale Range »
a0 Use Svmbol Levels
74
100 > '@ Zoom Tio Selected Features
: Egg Label Features @ Eam Tia Selected| Featiures
I 1000 Copvert Labels bo Annotation, .. [ dear Selected Features
| ; :V;?kf: - Convert Eeatures bo Graphics, .. ﬁ Switch Selection
=2 0d ter;ninal Convert Symbology be Representation, .. E
- I’ o Data b Make This The Only Selectable Laver

% Clues_waikato9.3.mxd - ArcMap - ArcView S|

|DEES|F Edax|o | [fme HZldensv | @@ E[EE DB = E|Hm
| e et ew ponmarts Iert selection Toss window e

| edtee ~| & | @[] ek [Genarene = | e | === ‘

2oxn RO D

|8 N

nEEEEE DE
oooooo oo

El=R

5@ nacosst

®
oze

& O Total N leach_risk

| Jemizug e &
il St =l Bz u|lAv &~ S o~

[ esiosesr caricesstirs
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3. Right click again on the layer name and click Gopy Records for
Selected Featurasnder theSelectiormenu.

Ralapg el '@ |
1 B2 copy

all_la X Remove

lcmas Open Attribute Table
Hydre

Raglz @ Zoom To Layer
catch g Zaam Tio Make Yisible
M
Yisible Scale Range 2

®

®

=IO

Joins and Relates [ 2

oagd

e Use Symbol Levels
I s

7t Selection » @2 7oom To Selected Features

Label Features @ Pan To Selected Features

Clear Selected Features

1t Camvert Labels o Annotation, .

% Switch Selection
Select Al

o = Convert Features to Graphics. ..

3 Conyert Symbology ta Representation, ..

3 Diata , Make This The Only Selectable Layer ]-‘f

=l =

10 Save As Layer File... Copy Records For Selected Features =
LBl

— annmbabe Selerhed Fratires.

4. The data held in the layer attribute table will dmpied to the clipboard
and can be pasted directly into another softwapdicgtion.

£1 Microsoft Excel - Book2

Il—ﬂ File Edit Wiew Insert Format  Tools Data  Window  Help

E N 9-v-GBFFtE=0= &8RN E
A - £ FID

A | e | ¢ | o | E | F |
1 [FID NZREACH CFS1 CFS2  CF33  CFS4
2 0 3019955 0 353824 405865 122921
3 1 3019949 0 23278 572717 8866.42
4 2 3019932 0 518166 &25552 2302.97
5 33019933 0 499324 505991 287897
B 4 3019947 0 135619 175183 7974.02
7 5 3019943 0 676434 301574 116459
g E 3019685 0 716619 116285 292477
g 7 3019595 0 129019 178921 35956.0
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7.2 Symbology

CLUES results are presented using a default displah set symbology and
distributions for value intervals. This has thevatage of being able to compare
results for different catchments visually but cdspanean that in catchment with a
narrow range of water quality indictor values ihdze difficult to interpret the results.

CLUES results are held in tloatchmentayer for watershed maps which is joined to
the streamdayer for river line maps. The default display@fUES 2.0.6 results can
be changed by altering the symbology of these te$ayers directly. If the default
symbology is changed, the map will revert to théadkk symbology when either the
CLUES mapor charticon is next clicked.

Altering the result layers directly can be problémas these layers hold data for all
the river reaches in the regional database, not thrdse simulated. The CLUES
distributions and symbology have been adjustechéndefault display so that river
reaches and sub-catchments outside the selectath8on area are not mapped (these
are assigned default values or -0.1 for all redidtds). This means that any change
to the symbology must take these un-simulated emaghto account. Instead, it is
recommended that the results for the simulateche=abe exported to a new layer (see
the previous section). Doing so means that youdismiay any result outside CLUES
regardless of future CLUES runs.

In this example, the symbology of the exported Itedayer created in the previous
section RaglanS_resul}sis adjusted so that the coliload simulated foBcenario#4
(Imported_land_use) has a yellow-brown colour raangd the result range split in to
deciles.

1. Right click on the result layer in thEOC, selectPropertiesand open the
Symbologytab. Select Show Quantities / Graduated coloudssalect the
result to be displayed (here ECOLI4) from the Vaduep down menu.
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General' Sourcel Sele-:tic-nl Display  Symbalogy | Figlds I Definition Ilueryl Labelsl Joins&HeIatesI HTHL F‘npupl

Show:
|Dlaw quantities using color to show values. Impart.. |

Features
Categories — Fieldz Clazzification

Quantities Y alue: rione j tarual

Graduated colors o ECOoLD N ; = s
Graduated symbaols Homalizatior: ECOLN Clagses.l j 4I—BSSIP"'
i~ Propartional symbols ECOLIZ
i Dot density Colar Ramp:  LEEOLLS

Charts
ECOLIA
Multiple Attributes Siolicl I Ra NEYIELDD Label |

NCYIELD
MCYIELD2
MCYIELD3
NCYIELD4
MCYIELDS
FCYIELDO
PCYIELD1
FCYIELDZ
FCYIELD3
PCYIELD4 J

[~ Show class EhCYlELEE'I Advanced v|
ape_Le

Shape_Area
SEDO =

Ok I Cancel | Apply |

General' Sourcel Sele-:tic-nl Display  Symbalogy | Figlds I Definition Ilueryl Labelsl Joins&HeIatesI HTHL F‘npupl

Show:

Features |Dlaw quantities using color to show values. Impot... |
Categories — Fieldz Clazzification

Quantities Yalue: ECOLI4 - Matural Breaks [Jenks)

Graduated colors

Graduated symbols Marmalization: Innne j Classes: |5 'I Classify... |

Proportional symbiols

E----Dn:tclensit_l,- Color Ramp: I B -j

fll::t'i::usle Attributes S0 I e I el I
[ J0.002030- 0.049630 0.002030 - 0.049530
I 0.049631 - 0.169360 0.049531 - 0169360
[ ]0189361- 0.441850 0169361 - 0.441850
[ Jo441851. 0825230 0.441851 - 0.825230
I 0525231 -1 617860 0.825231 - 1517860

[~ Show class ranges using feature values Advanced - |

Ok I Cancel | Apply |

The value will be assigned a default colour ramg sange distribution by
ArcGIS.

2. To change the distribution, click on ti&assify button and make the
appropriate changes (here the range is split ietdles).
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Classification 2=l
r Classification r—Classification Statistics
Methiod: IQuantiIe j Count: 640
. Minirnuri: 0.002030
Classes: |10 - Masimurn: 1.617860
—Data Exclusion Sur; 53,555390
Mean: 0.091493
Exclusion ... | Sampling ... | Median: 0.019930
Standard Deviation: 0.224011
Columns: 100 = [~ Show Std. Dev. [” Show Mean
== = = Break Values o
300k, =] )
it S = 0,005560
== - @« 0,008600
asnam|  ~ - 0.011920
0.017020
0.023900
200 0.037770
0. 064860
0, 194060
150 1.617860
1004
A0+
4] | i
o U : . ]
0.002030 0405933 0809945 1.213903 1.617860
™| Sniap breaks bo data walues Cancel |

3. To change the colour ramp, select from @wor Rampdrop down menu.
Labels for each class can be adjusted manuallyidkirgy on each in turn
or by clicking on Label to bring up format optiotigere scientific format
with two decimal places).

Generall Sourcel Selectionl Display  Symbaology | Fields I Definition Iluer_l,ll Labelsl JDins&HeIatesI HTHL F'Dpupl
Show: — -
Features |Draw quantities using color to show values. Imipant... |
Categories r Fields Classification————————————
Quantities Yalue: |ECOLi =] Quantie
‘... Braduated colars :
Gradusted symboke | Nomalization: Inone =] Classes: |1D vl Clazsify... |
Propartional symbals
‘- Dt density Color Ramp: I _j
Charts
Multiple Attributes Symbol I Range I Label I
0.002030 - 0.005270 2.03e-003 - 5.27e-003
0.008277 - 0.008250 5. 28e-003 - 8.25e-003
0008251 - 0.010730 8.26e-003 - 1.08e-002
0010737 - 0.014430 1.0%e-002 - 1.44e-002
0.0714437 - 0.020030 1.45e-002 - 2.01e-002 —
0.020097 - 0.028330 2.02e-00Z - 2.84e-002
[ 0028351 - 0.042540 2.85e-002 - 4.25e-002
I (1 n47R41 - 0 N717AN 4 PReN? - 7 1Ra007 =l
[~ Show class ranges using feature values Advathced - |
Ok I Cancel | Apply
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4. Click OKto display the result.

_Clues_walkato.3.msd - ArcMap - Arc¥iew Lls1x]
DBES) BB |0 |sfmm  FLoe0xN|@ @D S 0| E 0= =]
fFle Edit View Bookmarks [nsert Selection Tooks Window Help
edtoe v| W | # = Tk [Gemeenresioe = | e | 2= ‘ | awes -
EEz uy;:m Eliey

55 Ak a
= =
© O lenesk 2
]
@
12030003 -5.27-005 -
[5.28e-003 - 8.25¢-003

s 260003 1080002 =
on2 (]
Q
L3
L
@
&
Z
=

&

|
] e (N PO
| paweg~ K & @ | O] A ~ 7= [omia Sfc = Bz ulAv v £ o~

[ lseesse cnizaremers

7.2.1 Combining layers

Exporting results, adding new layers and changymb®logy offers powerful
ways of displaying results. In this example, rilree maps of cumulative N yield
for default land use an&cenario#3 are displayed against the percentage of
dairying as defined in thdef luse_waikand Pastoral _LUClayers respectively.
The yield is displayed for the simulated river tees from a new layer exported
from the streamslayer RaglanS_results_lines.shpiith a green to red colour
ramp which is the same for both examples (0-55ddgéar in intervals of 5
kg/halyear). The land-use layers have been askeyiéue colour ramp with 10%
intervals.
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Default land use: Percentage Dairy and N cumulafiekel

DEE&[+ 2@ |0 | &|iwm F | een|w |d@E|EE DB | &b
S Eit o Godmrs et St Tock window b |
R e =l EEEE T

ol

[auspesorositesn

5 & neosst

© O Totsl N Jeach sk

= B PO g
[~ h 4| O A~ o S0 E sy Av S e eo

Scenario#3: Percentage Dairy and N cumulative yield

DEE&[+ 2@ |0 | &|iwm F | een|w |d@E|EE DR[0S &b

S Eit o o et St Tock window b |
R e =l EEEE T

| ‘ .

ol

[auspesorositesn

5 B Woldinagery
5 & nacoas

LA 77 KR
0 To % } W o g m"‘“}

o
[awm-h 0 0[O A~ fam S0 B £ u[A- xS o]

[ fsstena saesozs.sevatrs

It can be seen that increasing the percentageinyirtpincreases the downstream
cumulative N yield.
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7.3 The Effects Toolbar

The ArcGIS Effects toolbar enables users to quickigpare layers without having to
turn layers on or off in th&OC or change symbology (i.e., transparency). It is
particularly useful for identifying land uses orrface features that could have an
impact on water quality. This example will compategenerated yield simulated
using the default land us&denario#0) to the percentage of dairy farming in each
sub-catchment (i.e., from thdef luse_waiklayer with the quantity of dairying
displayed with a graduated colour ramp).

1. Select the layers to be compared by checking tinetimeTOC for display.
Here thecatchmentayer showing CLUES results covers the underlying
land use layer used to create the scenario.

5 Clues_wolkato.3mud~ Arctap - Archien
DeE&lmax|oc|gfee 5L f80x R |[REE|EEHD DGR === |a)

B Ede Yew Bookmarks Insert

Tooks Window Heb.

=

edocv| b | # 1ok [T

p
'Y
7 5!
me=. 5 AR
e
1

Scenario - il =
| 2 F 7w
TS [Nioad B s

RUN e | Tables (D> eE)

[Map: generated N yield

(o

o

’J ‘

S|
|pawo [k C) @O~ A~ Zloms  Fl[0x] Bz u|A- - dr 2|

Refresh the actve view [ /266019275 637361304 Meters.

2. Bring up theEffectstoolbar by selecting it from toolbars under Wiew
menu.
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Toolbars » |T Main Menu
O |7 Status Bar 30 Analyst
=0 Cwerflow Annokation Advanced Editing
= E Scrallbars Animation
@ Rulers Annokation
A Guides ArcPad
Gtid ArcScan
C-Calm ToolB
Drata Frame Propetties.., |_ aim Tookar
v CLUES
10
5 COGO
z5 Cadastral Editar
50 [rata Frame Tools
75
100 Dimensioning
B 250 Distributed Geodatabase
I 500 |T BrEms
I 1000
= '
M > 1000 | Edor
B O terminal

Lavyer: I@ skreams

—=2 1500 :

RNCRE oy v )|
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B

3. Select the upper-most layer to be compared (in ¢hfe,catchmentto

show CLUES results) from tHeayerdrop-down menu.

Layer: skreams

‘—/_ @ streams

. 45 llLakes

ST ['j/f, % lcnask
@ HydroEdge

: @ kerminal
- 4% def_luse_waik
% [uvz_dominant
-4 World imagery
4@ Transpaortation

..... 4% World imagery

% nzcoask

»@ Tokal_M_leach_risk
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57 %
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i
i)
=1
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=

=

li%

=

o =1 |

W

s

\\I

.
EEEEEIEL)

@ @

¢

|

3|03 8 [ as]

AraE =R

==

[1:108.488 - !

>
2

Bz U|A-~

|#]

HECOIRLO|«0E ol B

from the toolbar.

iow Featire

4. Choose the required layers for comparison and tséhectype of effect

Click theTransparencycon to bring up th@ransparencyscale.

Scroll to the transparency of the selected layer.

Transparency

Laver: I@ catchrent

& Cucs_akatoS i~ rcas = ection
DwH& % Bax|o~

ot v| > | #]+] ek [Geem
E

-

Soje
Joaeg =[N @ @O~ A~ =|aws S0 5]

Disply [Sousce] Selecton
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Swiping

Click theSwipeicon. This will change the cursor to an arrowdche€lick and
drag the mouse to reveal the underlying layer. ¥Yamn swipe left« , right
»,upa ordownw.

_l_L_n.r"‘H_.f’.l'.l' o b L = A e L b} Aot

Effects k|
i Laryer: I@catchment | P = g | - | =2 500 B

7S T o~ [RBTG5 Ul cohment

= Clues_moikotos3mad - arcMap —Archion
DEE& ) B ex|oc|gfem  5[Lenn|w @@ 5|6 H D D@m= = b

[uspesorcEstosn

Disply [Souce] Selecion
oo~ A C1 & [D~ A~ 2 [0

[ [2884763.5 6367642,58 Veters
|

s
Untited (85%)... | [ 5@ N B3] 10:13am.

s G HEOBEEP EHQARASOLOED & ) vesttop- Ao | B0 Novel | D cideszos....| 2 i) | B citwnoowst.|[ QR clues_waikat.. 18 CLLES2.0:
Clues_waikato9.3,mid - ArcMap - ArcView =1Ex]
DEE&E|rE@ax|s g HZdensw | R@E|EE D DS B0 = |&E b
Ele Edit View Bookmerks [nsert Selection ook Window Help
ca] > |21 o Tevreaes e ] =R EE R

iy
* S a

© Allakes Q
(=] T
DDDDD o
O Hydrodge. b
i o
o iyt st ®
@
-
e »
s =
m7s
10 &
i 3
= o
=7 ®
-y
P =
7
B
2l

b
R
Diiey [t Saecion | ey .
Jopawa- X O @O~ A-ifldws S d Bz ufA- & - o]
[ eesza7s ea7oees iSMeters
Bt GEGCOBC EHQASODEDN & Doestop- . | ) vovel Goupth.. | 23 Ciduezzs..| 3 i | e .| B8 CAWINDOWSL. [ Clues _waikat. 18 CLUES206 . | (B neited 5. | [55>@ NUBS] 1019 am.
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Flickering

Click the Flicker icon and set the timer to the speed (here seD@ongilliseconds)
between flickers (warning: faster speeds can hasteohing effect)

_l_L_n.r'“H_.f'.l'.l' r b L ] A e S L 1 4ot Hl

Effects E
" Layen: [€ catchment ] B * g | + =2
I L Ty _ T L% 7= *d|Flicker Laver : catchment

DEE&|sBax|o | [fwmm Njeens|w | @@ 5|EE D 0|k 6 == =]
e Edt Yew Bookmerks [nsert Selection ooks Window Hep

cato | > [ 2] o [Cemerinremee ] e EEET|
_—

55 tayers =

DDDDD

]
B
i
o

emask.

aaaaaaaaaaaaaaaa

[Auspe3orc 5303800

" :'E S
S Qe N
o :,. Qmﬁ ‘7‘{

H == "
AW SITT
SR

n"}%

iy [Sowce Seecin] | 50204
| pawes [N @ @O - A ~ 1= o — M=l Bz ulAv b

% Cues_waikato - rctiap-Arcien
DeEgteax|s - sfmm  [(esnN|@@E|EEEDE|BBOE|=E g

e~ > | 27| T meromresos = =] 0]a]E [[am-]
—————

mmmmmm

mmmmmmmmmmmmmmmm

[AuspeserlcEdtOTn

Diply [Souece] Seecton a0
| paes <[ ) 2|0 - A - = [[aem
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Making maps

Switching fromData viewto Layout viewallows users create maps that can be saved
as image files for subsequent display in documenke tools are standard to ArcGIS.
This example is the N concentration ®eenario#3 (Pasture_LUC). NOTE, CLUES
cannot run irLayout view

1. Display the results to be mapped and minimise agecthe CLUES 2.0.6

D@8 BeX|s|$[me  F[2oeny|RRBEEDDBBME == E|a)
e Edt Yew Bookmerks [nsert Selection ooks Window Hep ‘
PRl ] =< elaE][as-

—————

o8

[Auspesorlc Bl tOT R

seEeEs D@
000000 OO0
g
H
£

=)
@ O Total N_lesch_risk

vty [SomeeT o] | 502w -
| oo <% @) @ [O~] A - 7= |[@la — S0z Bz ulAv B b o~

2. Switch to Layout view and insert map elements (e.g., scale bar) as
required. These elements can be formatted anditepmd for display.

clpEw  HZ|de0k N | REB BEDE|EEM &8 B s
Bl Edit View Bookmarks [nsert Selection ook Window Hel ‘
o v| > |2 7] ro [ ] e EE T
] T ' 2 P P B B U B 101 [1Z @& 6|7 [ &2 2 |
8 Annual Median Nitrogen Concentration |1 ;\3’
@ s Simulated for South Raglan (Scenario #3) %
: z—] CLUIlEjé 2086 %
i) .U A
. X % 8 X
= fj A e %@
a |8 o
e A A7
i o s o o
2 = Kiometers N oL
i *
S
@ (2
80 e vk 5 [ ™ Py
. B
@ O Imported_land_use =1
@ O Pastoral LUC @l
® O 58_to_Dairy
@ 0 def_luse_wak o)
= O worldimager
® @ Transportation ™~
5 & vordimagery R
=8 ast ] -
=) 2]
@ O Total N _leach_risk o]
Diply [SouceSobsin] | Jafg e n i
| oo <[k @) @[ 10~] A ~ 7= |[@la S ~I[p 2 u|A~ B~ s~ 2]

| zosaee1 15 3574685 eters 551 6,15 Continetrs
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3. SelectExport Mapunder theFile menu to open thExport Mapdialogue
box. Browse to the location for the map and ghe ihap an appropriate
mane. Images can be saved in a number of diffécemtats (e.g. jpeg,
tiff, giff, bitmaps, PDF etc.). Clicave.

Impork From Archiew projeck. .,

Expart Map...

1 Ciichuesz, ., \Clues_waikatod, 3. mexd

Save in: |l':_=',\ clues Waikato j &= B cF B

| EClues ‘WaikatoF.gdb!

u:]mﬁ: ..........................................
My R | Thlcraster
L | Tanz_tnlri

File rame: IFlagIanS_N_cnnc_S cendjpg

Save |
LCancel |

Lef Lo

Save as type: IJF'EG [".ipal

-« Optians

General | Famat |

Resalution: 95 2! dpi
Width: [a1E pineks
Height: I'I 056 pixelk

[ ewritefwiad File

[ Clip'Qutput to Graphics Extent
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4. The map will be saved as an image that can be dpeinectly in other
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Appendix One: Calculation of nutrient concentrations

Concentrations are predicted from loads in theowalhg way. First, the flow
weighted concentratiorGy, (mg/nT), can be calculated from the CLUES estimated
mean annual loadL( t/year) and the mean annual flo®, (m’s) provided in the
CLUES dataset:

_ 10°L
365258640

" Equation 1

Both L andQ can be found for each reach in tachmentayer.

The median (time-average) concentrati@y, is of more practical interest than the
flow-weighted concentration. The flow-weighted centration is nearly always
greater than the median, because concentrationsaliypincrease with flow rate.
Hence, a new method for determining the rati€gfo C,, has been used in CLUES
2.0.6 to estimat€,. The method was derived from an analysis of comagon and
flow data in the National Rivers Water Quality Netk (Smith and Maasdam, 1984)
The load for determinin@s, was calculated using the methods in Elliott e{(2005%

but using the full 20-year dataset, wher€gswvas taken as the median of the values in
the dataset. The ratio of these concentrati@nas then calculated for each site:

R=— Equation 2

Then Boosted Regression Tree statistical regressithods (Elith et al. 2008)vere
used to predict R nationally as a function of aléa which are available in the REC
and NIWA extensions to the REC The final form of the regression used the
following variables for N and P respectively (ircdsasing order of importance):

® Smith, D.G.; Maasdam, R. (1994) New Zealand's il River Water Quality Network 1.
Design and physico-chemical characterisation. Newealahd Journal of Marine and
Freshwater Research 28: 19-35.

® Elliott, A.H.; Alexander, R.B.; Schwarz, G.E.; $ikar, U; Sukias, J.P.S.; McBride, G.B.
(2005). Estimation of nutrient sources and transpor New Zealand using the hybrid
mechanistic—statistical model SPARROW. Journal ydiidlogy (NZ) 44(1): 1-27.

" Elith, J.; Leathwick, J.R.; Hastie, T. (2008). Aorking guide to boosted regression trees.
Journal of Animal Ecology 77(4): 802—-813.

8 Leathwick, J.R.; Elith, J.; Rowe, D.; Julian, K2009). Robust planning for restoring
diadromous fish species in New Zealand ga ss laiavers and streams. New Zealand
journal of marine and freshwater research 43(3):-&BL.
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¢ N: Sediment yield; Mean annual flow divided by meamual flood; average
temperature in the catchment; fraction of hard-rgeklogy in the upstream
catchment

e P: Sediment yield; Mean annual flood flow; Ratio sfédiment load to
phosphorus load; Mean annual flow; percent of matiegetation in the
upstream catchment.

The fit of the regression to the data is shownha figures below. Clearly, this
method involves errors in the estimate of R, agatdd in the figures, which will lead
to errors in predictions of concentrations. Formepke, for an error in R of 0.2 and a
predicted value of 0.8, the error in concentratioh be 25% (which is in addition to

errors in calculating ).
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Since the predictor variables are available fohe®ach nationallyR can be found
for each reachC,, can then be calculated for each reach using Esafi and 2.
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Appendix Two: Result fields listed in theCatchment layer

There are 84 CLUES result fields (14 sets of resiolt the default and five land use
change scenarios) in tisatchmentayer. The order they appear in the layer attébut

table is as follows:

Name Alias Description Unit | Scenario
CFS1 CFS($) — #1 cash flow surplus NZD$ 1
CFS2 CFS($) — #2 cash flow surplus NZD$ 2
CFS3 CFS($) — #3 cash flow surplus NZD$ 3
CFSs4 CFS($) - #4 cash flow surplus NzZD$ 4
CFS5 CFS($) - #5 cash flow surplus NZD$ 5
GDP1 GDP($) — #1 gross domestic product NZD$ 1
GDP2 GDP($) — #2 gross domestic product NZD$ 2
GDP3 GDP($) — #3 gross domestic product NZD$ 3
GDP4 GDP($) — #4 gross domestic product NZD$ 4
GDP5 GDP($) — #5 gross domestic product NZD$ 5
FTE1 FTE - #1 Full time equivalents dimensionless 1
FTE2 FTE — #2 Full time equivalents dimensionless 2
FTE3 FTE - #3 Full time equivalents dimensionless 3
FTE4 FTE - #4 Full time equivalents dimensionless 4
FTE5 FTE — #5 Full time equivalents dimensionless 5
CFS0 CFS($) — default cash flow surplus NZD$ 0
GDPO GDP($) — default gross domestic product NZD$ 0
FTEO FTE — default Full time equivalents dimensionless 0
NLOAD1 N (tly) — #1 total N load tonnes/year 1
NLOAD2 N (tly) — #2 total N load tonnes/year 2
NLOAD3 N (tly) — #3 total N load tonnes/year 3
NLOAD4 N (tly) — #4 total N load tonnes/year 4
NLOAD5 N (tly) — #5 total N load tonnes/year 5
PLOAD1 P (tly) — #1 total P load tonnes/year 1
PLOAD2 P (ty) — #2 total P load tonnes/year 2
PLOAD3 P (ty) — #3 total P load tonnes/year 3
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Name Alias Description Unit | Scenario
PLOAD4 P (ty) — #4 total P load tonnes/year 4
PLOADS P (tly) — #5 total P load tonnes/year 5
NLOADO N (t/y) — default total N load tonnes/year 0
PLOADO P (t/y) — default total P load tonnes/year 0
NYIELD1 N yield (kg/haly) — #1 cumulative total N yield kg/halyear 1
NYIELD2 N yield (kg/haly) — #2 cumulative total N yield kg/halyear 2
NYIELD3 N yield (kg/haly) — #3 cumulative total N yield kg/halyear 3
NYIELD4 N yield (kg/haly) — #4 cumulative total N yield kg/halyear 4
NYIELD5 N yield (kg/haly) — #5 cumulative total N yield kg/halyear 5
NYIELDO N yield (kg/haly) — default cumulative total N yield kg/halyear 0
PYIELDO P yield (kg/haly) — default cumulative total P yield kg/halyear 0
PYIELD1 P yield (kg/haly) — #1 cumulative total P yield kg/halyear 1
PYIELD2 P yield (kg/haly) — #2 cumulative total P yield kg/halyear 2
PYIELD3 P yield (kg/haly) — #3 cumulative total P yield kg/halyear 3
PYIELD4 P yield (kg/haly) — #4 cumulative total P yield kg/halyear 4
PYIELD5 P yield (kg/haly) — #5 cumulative total P yield kg/halyear 5
ECOLIO peta E.coli per year—default load of E. coli | 10™ organisms/year 0
ECOLI1 peta E.coli per year—#1 load of E. coli | 10" organisms/year 1
ECOLI2 peta E.coli per year—#2 load of E. coli | 10" organisms/year 2
ECOLI3 peta E.coli per year—#3 load of E. coli | 10™ organisms/year 3
ECOLI4 peta E.coli per year—#4 load of E. coli | 10™ organisms/year 4
ECOLI5 peta E.coli per year—#5 load of E. coli | 10" organisms/year 5
NCYIELDO gen. N yield(kg/haly)—default generated total N yield kg/halyear 0
NCYIELD1 gen. N yield(kg/ha/ly)—#1 generated total N yield kg/halyear 1
NCYIELD2 gen. N yield(kg/haly)—#2 generated total N yield kg/halyear 2
NCYIELD3 gen. N yield(kg/haly)—#3 generated total N yield kg/halyear 3
NCYIELD4 gen. N yield(kg/haly)—#4 generated total N yield kg/halyear 4
NCYIELD5 gen. N yield(kg/haly)—#5 generated total N yield kg/halyear 5
PCYIELDO gen. P yield(kg/ha/y)-default generated total P yield kg/halyear 0
PCYIELD1 gen. P yield(kg/haly)—#1 generated total P yield kg/halyear 1
PCYIELD2 gen. P yield(kg/haly)—#2 generated total P yield kg/halyear 2
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Name Alias Description Unit | Scenario
PCYIELD3 gen. P yield(kg/haly)—#3 generated total P yield kg/halyear 3
PCYIELD4 gen. P yield(kg/haly)—#4 generated total P yield kg/halyear 4
PCYIELD5 gen. P yield(kg/haly)—#5 generated total P yield kg/halyear 5
SEDO SED (t/y) — default total suspended solids (TSS) load tonnes/year 0
SED1 SED (tly) — #1 total suspended solids (TSS) load tonnes/year 1
SED2 SED (tly) — #2 total suspended solids (TSS) load tonnes/year 2
SED3 SED (tly) — #3 total suspended solids (TSS) load tonnes/year 3
SED4 SED (tly) — #4 total suspended solids (TSS) load tonnes/year 4
SED5 SED (tly) — #5 total suspended solids (TSS) load tonnes/year 5
SEDYIELDO | gen. SED yield(kg/haly)—default generated TSS yield kg/halyear 0
SEDYIELD1 | gen. SED yield(kg/haly)—#1 generated TSS yield kg/halyear 1
SEDYIELD2 | gen. SED yield(kg/haly)—#2 generated TSS yield kg/halyear 2
SEDYIELD3 | gen. SED vyield(kg/haly)—#3 generated TSS yield kg/halyear 3
SEDYIELD4 | gen. SED yield(kg/haly)—#4 generated TSS yield kg/halyear 4
SEDYIELDS | gen. SED yield(kg/haly)—#5 generated TSS yield kg/halyear 5
NCONCO N Conc(mg/m3) — default median N concentration mg/m? 0
NCONC1 N Conc(mg/m3) — #1 median N concentration mg/m? 1
NCONC2 N Conc(mg/m3) — #2 median N concentration mg/m3 2
NCONC3 N Conc(mg/m3) — #3 median N concentration mg/m3 3
NCONC4 N Conc(mg/m3) — #4 median N concentration mg/m? 4
NCONC5 N Conc(mg/m3) — #5 median N concentration mg/m? 5
PCONCO P Conc(mg/m3) — default median P concentration mg/m3 0
PCONC1 P Conc(mg/m3) — #1 median P concentration mg/m3 1
PCONC2 P Conc(mg/m3) — #2 median P concentration mg/m? 2
PCONC3 P Conc(mg/m3) — #3 median P concentration mg/m? 3
PCONC4 P Conc(mg/m3) — #4 median P concentration mg/m3 4
PCONC5 P Conc(mg/m3) — #5 median P concentration mg/m3 5
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