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Description (What Ist N-SPEC?)

GlS-based tool forf estimating] and companng; nenpeint-
source pollution anadl eresioen.

Extension compatible with AreGIS 8.x anadl 9.x

Public demain; developed! by NOAA Coastal Change
Analysis; Program (CCAR), 2004.

Initially: developed fier Waifanae regien, Oahu;, Hawalil.

Transterable — can e utilized 1 any lecation Where
INpUt datasets are available.

Elexible: adaptanle to locall areas; different time: scales;

ARSWErS guestions alkeut effects ofi Iand cover change on
water guality’ in watersheds.

Relatively short precessing times.



Eunctions & Capabilities

Rainfall-runofifmodel

U.S. Soeil Conservation
Service (SCS) curve
nUmMBber technigue

Pollutant model
Concentration coefficients

Sediment yield moadel
Universal Seil Less
Equation (USLE)

Modified! (MUSLE)
Revised (RUSLE)
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Data Reguirements

Land Cover grid
Elevation (DEM)
Precipitation gria
Solls shapefile
Hydrelegic soill group grid
Soll erodibility’ (K) grid.

Rainiiall’ Eresivity’ (R)
Factor grid

Pollutant/Nutrient
Coefficients

Water Quality’ Standards

NOAA CCAP



Applying N-SPECT to the MAR region

Adapt model torthe
rfegion| (data neeas)

Runi several analyses
10 predict Water
guality: changes.

Annual
Eresion/Sediment loads

Pollutant loads

Extract outputs to
POUIF peInts




Performing Analyses with N-SPECT::
Key: Concepis

\Watershed
Delineation

Runoefi velume

Pellutants

(accumulation; & P o
concentration.) S L e e
Sediment: Deliveny.

(acecumulation &
concentration)

Photo: WWF, Sylvia Marin



Concept 1: Watershed Delineation
In N-SPECT

Wy Impoertant?
Topography: (DEM)
Other grids; derived
firony DEN

Analysis extent &
eVeriay,

\Watershed boundany.
shiapetile the basic
LRIt for all analyses




Watershed Delineation Process
(Inf N=SPECTT)

N=SPECTF requires Its own delineation hased ona
user's; Digital Elevatien Medel (DEM)

Creation of basins' polygen shapefile
EILL command
Determines flew direction te locate streams.

BASIN commana to delineate drainage vasins
pased on rdgelines off DEM and pour peints.

Very smalliwatersheds, problematiciareas of
very: low! reliefr aggregated inte; larger
Watersheds.



\Watershed Delineation: DEM preparation

EIiSt step: creating input DEM: (burm_ 20p0os)

DEN developed from 90mi reselution NASA SRV data
resampledi ter 250m; Water bodies “burmed™ at -20m
relative te) surfiace ofi DEM

NSPECT considers negative values sinks, so the DEN
was, raised 21imi to eliminate all negatives; and: preserve
the burn.

NSPECT then fills in actual sinks.



DEMI Setup: New Watershed Delineation menu

B4 Mew Watershed Delineation

t I Create a new watershed delineation
1S Ste p _ In p U t D E M Delineation Mare: I
Hyd rologlcally corrected? DEM G @

U n its [~ DEM is hyrdolagicaly corect [filled)

Subwatershed size: smalll, P s
medium,, or large.
Subwatershed size is; relative

to DEM based on flow:
accumulation.

Based on the following cenditions:
Small = 0.1% of: max flow: acc value
Medium = 1%

Large = 10%

NOAA CCAP



\Watershed Delineation: LLocation & Key Output

data
SFLICLED — sa@aeow/aar Basini polygon
shapefile
. cin o
o Flow: direction grid
i e Flow! accumulation
e - gria

LS' Eacter grid




N-SPECT Concept: Runoff Estimation

Evapo-
+ Transpiration

S
. (‘H

Erosion
Overland flow

Nonpoint-source pollution

Infiltration

NOAA CCAP

SoJl' chiaracteristics, /ana cover, topograpny.and preciprtation
determine runoiff



Runeff: Inputs required

Raintall grid (annual er event)
Elevation; (IDEM)

Runofil Curnve numiers

Soell (hydrolegicall group)



Precipitation
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Land Cover (Runofif Curve Numbers)
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Runoff: SCS Curve Number method

Developed by USDA-NRCS

Curve numbers hased on seil
traits & represent permeanility.

Range: 0/ (100% infiltration) te
100 (0% Infiltration).
Gridded by NSPECT, denved

from| |land cever and
hydreleqic seil aroup.

Runoff depth W_-

User-adjustakble

Eer more on actuall precessing
eguations, see tech guide. =




Hydrologic Soil Group
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Runoffi: Outputs
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N-SPECT Concept: Pollutants

: Evapo-
~» Transpiration
¢

Erosion
Overland flow

Infiltration

NOAA CCAP

Eutrephication), algal bloems, closedilbeaches and shellfish beds, human health impacts
through accumulation; in fieed chain. (Arnold & Gibbons; 1996)

RURoIT; /and cover, topography.and: pollutant coefificients determine pollutant leads




Pollutants: Inputs

Rainfall grd (annual er event)
Elevation: (DEM) dervatives
Soll (hydroelegical greup)
Pollutant Ceelficients

EXpected pollutant mean; concentration firom| each
land cover type

Ildeally, locally: denved from Worand land cever data.




Pollutants: Coefficient Method

B3 Mol

Pollutants  Coefficients  Help
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Pollutants: Output
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Water guality standarads

wSWate O iaityStandands

Qpkions  Help

Concentration output .
Standard M arne:
CO m pared to Iocal Descriptian: .-'1'-.|::|_JE levels [boxics) & levelz not to exceed > 10% aof the tim

standards — meet or — —
exceed Criteria? Phiozphorus

Mitrogen
Short, mederate, or long
term.




N-SPECT concept: Eresion

Overland flow
Nonpnint-s?urce pollution

Infiltration

NOAA CCAP

RUNOIT, epograpny, Soll characteristics, andl /ana: cover
determine sediment |0aads.




Erosion: USLE method

Sediment yield & cencentration
Universal Soil Less Equation
Annual & Event (RUSLE & MUSLE)
RUSEEAY = REGCEH a7 * G P
\Where:

A = avg. annual seil less

R = rainfall/runefif eresivity factor

K = soll eredibility’ factor

L = slope length factor

S = slope steepness factor
C = cover management factor



MUSLE method: Event based

For singlerevent precip Sadalli2Elin
SCENANoS Ve

: EMGRID: [ @
Can locally calibrate e =
yl e I d e Hydrologic Soil Group Attribute: Iﬁ
Q = storm runoff volume  Factor Atlbule
(acre-it)
g, = peak runoff rate
(ft=/second)

“Maximum velume: ofi flow
attained at a given, peint in
a stream during a runof
event.”




Eresion Inputs

DEM (LS Eacter)
Landi cover: grid (€ Eactor)

Solls (
Rainfa
Rainia

K-fiactor) grd
Fgrid

Feresivity’ (R-factor) grd.



Key' RUSLE inputs: R-Factor

“Quantifies the effects ofi randrop Impact and amount and rate of runoefi
associated with therain.” - USDA

Preferable ter denve R-facter empirically from actual rainfall’ data. OK fier
ULS. But not always availabletin other places.

Many' studies in literature have derived region=specific eguations
INcCerporating precipitation or precipitation & elevation.

Sediment lead output fromi severall R-factor regression equations compared
statistically tor eachi other andl te a physical model at Texas A&M. (see
documentation on cd for more infe on R-Factor and MAR Implementation).

Equation determined to be most appropriate for MAR region:
R = 3786.6 + 1.5679(Precip in mm) — 1.9809(Elevation: in n)

Eresivity grid fier MAR generated from annual precip grid and DEM



R-factor conversion for N-SPECT

R = 3786.6 + 1.5679 * (Precip in mm) — 1.9809 * (Elevation in m)

Output in metric units MJ * mm * hat = it * yt
(megajoule * mm;/ hectare * hour * year)

However, N-SPECT requires US units:
Unareas or1eer * tonr = ek = acret = fiourt * year

Convert by Dividing by the conversion factor, 17.02.

Reference: USDA-ARS' Agriculture Handbook No. 703
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Key Input 2: K-factor

S0 K | NSPECT v |

Solll erodibiliby

Average long-
term soill
response to
Sstermwater
erosion

“Lumped”
parameter. hased
on several
different
hydrolegic soll
PHOCESSES.
Contained in soll

attribute: table.




Land Cover (C) Factor

O
R N R N R I -/

Restore Defaults

Complex coefficient representing Impact of land management/cover
on solll loss.

Higher value = higher level of soil less



Eresion: Output GRIDs
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Local Effects

Contributions of single e

cells independent of e mFoee asuiSauoseseremurl
Upstrean contriputiens '
threugh time:

Pollution and eresion
generatea by single cells,
greups of cells, withrne
APt firem Upstream

sources.




Lanad use & Management Scenarios

Not utiized for MAR region

Allews youl 1o eVeriay, Vector: layers
representing different land cover types
and management Scenaros.

Compare effects ofi change on peliution
and eresion.

Additional training reseurces (Hawail)
avallable witir N-SPECT.



Euture imprevement/adjustment

Adapt ter ether regiens

Calibrate to; reall discharge and sediment
Develop; local pollutant ceefficients
Additionall pelittanits

More detailed land cover/new: curve #'s and
COVEr: Tactors

=[ner scale
Locally: aceurate number of raimy. days
Higher res. Precip, DEM, & R-factoer




N-SPECT Resources on CD

Additional vasic and advanced training
EXErcIses

User's manuail
Technicaliguide

Updates en wel at


http://www.csc.noaa.gov/crs/cwq/nspect.html
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