Land Use/Land Cover in the ﬁ%@é

Lower Coos Watershed

Summary:

=  Between 1996 to 2010, land use/
land cover changed in over 20% of
the project area.

Land Use/Cover

Forest cover declined and shrub/
scrub cover increased, reflecting
the dominant role forestry activities
play in project area land cover
dynamics.

Land Use / Land Cover

Increases in developed land came
mostly from conversions of forest
and grassland cover classes.

Agricultural lands comprise roughly
2% of the project area; agricultural
land cover has remained relatively

I AGRICULTURE
BARREN
I oeveELOPED
I roresT
GRASSLAND
[ scRuB/SHRUB

B waTER

WETLANDS

Figure 1. Land use patterns within the project area’s nine

Stable Sin ce the 1990’5' subsystems. Data Source: NLCD 2011. Subsystems: CR- Coos River;

CS- Catching Slough; HI- Haynes Inlet; IS- Isthmus Slough; LB- Lower Bay; NS-

North Slough; PS- Pony Slough; SS- South Slough; UB- Upper Bay
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2011 distribution of each designated Land Use and Land Cover type in the project area. Red shaded areas indicate land use and
cover type distribution. 2011 is the most recent land use and cover data available.
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What'’s Happening

The character, extent, and status of the proj-
ect area’s land uses and land cover signifi-
cantly affect its environmental and socio-eco-
nomic well-being. Oregon, and by extension,
Coos County, through its long history of
comprehensive land use planning, has tracked
the status and trends of local land uses for a
variety of purposes, including assessing local
taxes, facilitating responsible development,
and guiding sensible natural resource man-
agement.

This data summary describes current land
use and land cover status (first section) and
trends (second section) in the project area
between 1996 and 2010 based on available
data. Although some land uses are common-
ly associated with land cover types such as
forest, agriculture, or industrial, some human
activities (e.g., recreation) are not directly re-
lated to a land cover. The terms land use and
land cover are frequently referred to as LULC
in this data summary (see sidebar).

The topics discussed below include current
and recent historic LULC patterns in the proj-
ect area’s nine subsystems (Figure 1).

Table 1 lists the LULC classes used in this data
summary and the equivalent LULC classes
used by its major data sources (US Geological
Survey, Coastal Change Analysis Program,
National Land Cover Database).

Table 2 summarizes the characteristics of
the datasets used in this summary. Forest,
Scrub/Shrub, and Wetlands are included here

Land Use and Land Cover (LULC)

The terms “land use” and “land cover” are
frequently used interchangeably because

they are closely related.

Land use focuses on human activities and
often has management or zoning conno-
tations whereas land cover describes the
natural or constructed materials on the
land surface. The distinction can be import-
ant because land use and land cover data
were frequently developed separately, for
particular purposes, and with different
methods and resolutions, thereby leaving

gaps and inconsistencies for users.

Although many human activities are asso-
ciated with a particular land cover (e.g.,
agriculture), some activities are not exclu-
sively associated with a specific land cover
type. For example, hunting is a common
recreational land use but where it occurs
could be in forest, range, or agriculture

land cover classes (Anderson et al. 1976).

as LULC classes, but readers should consult
Chapter 12: Vegetation for information about
project area vegetation communities. Similar-
ly, impervious surfaces, roads, tide gates, and
levees are examined in detail in separate data
summaries within the current chapter (Chap-
ter 8: Physical Description).
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This LULC Summary |USGS (1970) NLCD (1992-2001 - NLCD (2001; 2006; 2011) (C-Cap (1996-2010)
Retrofit)
Agriculture Cropland/Pasture; Other Orchards/Vineyards; Pasture/Hay; Cultivated Pasture/Hay; Cultivated Crops
Agricultural Land Pasture/Hay; Row Crops; Crops
Small Grains; Fallow
Aguatic Bed Estuarine or Palustrine Aquatic Bed
Barren Beaches; Sandy Areas (not  |Bare Rock/Sand; Quarry/Strip|Barren Land Barren Land
beaches);Quarry/Strip Mine/Gravel Pit; Transitional |{Rock/Sand/Clay]
Mine/Gravel Pit; Transitional |Areas
Areas
Forest Deciduous; Evergreen; Mixed|Deciduous; Evergreen; Mixed|Deciduous; Evergreen; Mixed|Deciduous; Evergreen; Mixed Forest
Forest Forest Forest
Scrub/Shrub Shrubland Shrub/Scrub Shrub/Scrub
Rangeland = Herbaceous,
Grasslands Shrub and Brush, or Mixed Grasslands/Herbaceous Grasslands/Herbaceous Grasslands/Herbaceous

Unclassified

Background; Unclassified

Unconsolidated Shore

Unconsolidated Shore

Wetlands

Herbaceous Wetlands

Herbaceous Wetlands

Developed MNew Residential; Developed Open Space (i.e. |Developed Open Space (i.e. |Developed Open Space (i.e. mostly
Residential; Commercial; recreational grasses); parks, golf courses, large-lot [managed grasses with < 20%
Industrial; Transportation/  |Low/Medium/High Intensity |housing areas with mostly  [constructed surfaces);
Communications/Utilities; Residential; lawn grasses and impervious |[Developed Low, Medium or High
Mixed Urban or Built-up Commercial/ Industrial/ surfaces < 20% total area); [Intensity
Land; Other Urban or Built- |Roads Developed Low, Medium or
up Land High Intensity

Water Streams and Canals; Lakes; |Open Water; lce/Snow™ Open Water; Perennial Open Water; Perennial lce/Snow*
Reservoirs; Bays and Ice/Snow™

Wetlands Forest or Nonforested Woody Wetlands; Emergent |Woody Wetlands; Emergent |Palustrine Forested Wetlands,

Scrub/Shrub Wetlands or Emergent
Wetlands; EstuarineForested
Wetlands, Scrub/Shrub Wetlands or
Emergent Wetlands

2006, 2011, C-Cap 2014.

Table 1. General land use and land cover types in project area and classes as referenced by data sources. Data Sources: USGS 2005;
NLCD 2001a, 2001b,
* Note: The Ice/Snow class is likely an error but since its total area is so insignificant, all classes were retained “as is”.

LULC Status in the Project Area

Table 3 and Figures 2a-2c provide an overview
of the areal distribution and percentages of
the LULC categories for the project area and
each of its subsystems based on 2010 Coastal
Change Analysis Program data (C-CAP 2014),
and 2011 National Land Cover Database data
(NLCD 2011) . Detailed descriptions of the
LULC categories in this section are presented
in the following order: Forest, Scrub/Shrub,
and Grassland (land cover); Urban/Devel-
oped, Agriculture (land use); and Barren,
Wetlands, Water (natural features).

Forest

The C-CAP and NLCD datasets classify an area
as Forest when more than 20% of the total

area is covered by trees greater than 5 m (16
ft) tall. Both C-CAP and NLCD data sources
are in close agreement on Forest coverage in
the project area. About 50% (C-CAP: 49.9%;
NLCD: 50.1%) of land cover types are clas-
sified as Forest (Table 3 and Figures 2a, 2b,
2c, 3). Forest coverage is further classified

as Deciduous (C-CAP: 1.6%; NLCD: 1.2%),
Evergreen (C-CAP: 30.6%; NLCD: 31.3%),

and Mixed (both evergreen and deciduous)
(C-CAP: 17.6%; NLCD: 18.3%). Neither data
set distinguishes between natural forest and
trees managed for timber production.

The two data sources are also in close agree-
ment on subsystem Forest coverage (Table
3, Figure 2a). At least 50% of Coos River,
Catching Slough, Haynes Inlet, and South

Physical Description in the Coos Estuary and the Lower Coos Watershed

8-89



"AJewiwns e3ep siy3 ul pasn $324nos ejep Jofew Jo so1slIaOeIEYD [BJBUID T d|qeL

adAy |euonouny

3 A
ainynouse 01 payyisse|pal {{n1g ‘019 ‘Asning v Ul e 000°00T:T ~ a1niasu| NOLLVL353A
7007 Asmon-suiogsQ pue aysjeqo] p 8E6T uonelasdap TYHNLYN
Jo Juawdojanap Joj sassepp oN | [10S “I1SaU0d [eluswLadX] smalpuy iR aisie sy |NE2A0 - S3LEA ASojo1g uonEAIaSUO)
‘r'H) s224n0s elep ajdiynw padiajy [EJNIEN [ENUS10 S I3[ TWILNILOd
puB[poOM {131EM {SS3|IaqLIIl 868T e
Juing ‘ualleq ‘Supypols SSRINE iR -L68T seale TATeE q10dai mb:“:m 3 5
000 400 pue sp 9 Sit pauIng pue 1sanIey JaqUILL 000°005°T 4 :h - 1STZ $95N .006T
'SIN2 “Jagui} 03 palejal sasse|) -568T paseq 400
puesse)3 uopjeyaidiajul [enuew G86T |eiuapisal pajepdn 000'05Z'T snsua) s’ 000¢
5002 595N 2 QRIS /qruys sapnpul aduel,, H___r.:amhmcpo:m |euay -046T E.>ou _.ES 21J01SIH E ooodcﬁ..ﬁ Ylm pauljal SOsq NE0L0T
‘(595N ORI SSE|) UOSIApUY ’ ’ - ’ ’ :
uonedyissefd (D78} wniuosuo)
21007 )N uopedIsse|) TOOT 01 14013y pasiniadnsun/pasiasadns 7661 uopjedlyIsse|) 30D pue W Og X 08 safsualleley) puel a2IN 66T
‘AiaBew| aqleies uonnjosay-1niy
uonedyissed uonipa (DT¥N) wniosuo)
q100z AN uolIEdISSed AN pasinadnsun/pasiaadns 1102 UOIEIISSE|] J3A0T) puET W Og X 08 sa13sLa13RIRY) pUE] ayIN 1002
‘A1aBew| a1yj|21es T00¢ uopn|osay-1nIN
uonedyissepd uoiyipa — (DT¥N) Wwniosuoy
9002 42N uoljealyisse N pasiniadnsun/pasiuadns 1102 \co_au_,._mmm_u__w%u i) W E X 0F sa1IsHalIRIeY) pue] J2IN 9002
{AuaBew| a1ja1es 9007 uonn|osay-Nninl
T10Z )N b L s Bm_ewmn.mwm_\wwmwemna CMMM\, Sy W OE X 0F MMH“”HM“::OM a2IN TT0Z
uoledIsse|a aJIN S S— isind / UoI1EDYISSE[D) JaA0]) pUE] e
10
ueyl mmwmnm.__”_”_m:__wwum_.ﬁ 9 ‘pag Nk o 010T aduey) Hiesdg
de)- g d d A b - -~
v10T 88 a13enbe ‘puUE|1aM 2IOW SUIBILOD s S ‘9661 / UOI1EDYISSE[) JaACT) pUE] W OEX 08 SibfEtvies HIT R | dva310z=d661
P (AiaBew| ayjjaies YYON
‘uonealyIsse) dvd-d
NOILVYLID S31ON SAOH.I3IW 324N0S (sluvaa snNd04 NOILNTOS3d H3aInOYd 13sviva
/31v08

Physical Description in the Coos Estuary and the Lower Coos Watershed

8-90



TTOZ AN ‘YT0Z dVD-D :924n0S 1R "WaisAsqns eale 309[oid yoea ul pue eaJe 103(oid ay3 U] SasSe[D pue| Jo 9FeJA00 JUBIID "€ d|gel

‘eale aloud 3y1 Ul 39140 mous [ejuuad oN Lou3 AN .

V/N |ZST VN |71 ¥/N 160 Y/N |T20 Y/N |92°C VN (P2 Y/N |06°0 V/N 65T YN |TET Y/N |Z5°0 8ULIISN|Ed GNIYS/GNIIS :pUBBA
¥/N |00°0 ¥/N |000 ¥/N |000 ¥/N |00°0 ¥/N |000 ¥/N 000 ¥/N |000 ¥/N |000 ¥/N |00°0 ¥/N |000 BULIBNIST gNIYS/qnIds :puepa
YN 20T Y/N 270 ¥/N [99°C Y/N |¥6°0 V/N (8E'T V/N [98'F Y/N [SZ'T YN |¥0'T YN [ET'T Y/N {090 BUIIISN|Bd P3153104 :PUBIBM
617 |¥6'T [8F'T |68'T |ESE |LG€ [¢TT |STT |bvv (¥9F [69°9T |09°2T [S9°T |ST'T |L9°C |S0'E 08T |v¥T (€80 |E0°T | (gnuys-gniag/paisaiod) Apoop [|v :puejiam
¥/N [86°C Y/N [86C ¥/N [99°T YN [9T'T YN |9T'S VN [£8°€T | W/N |ET'9 ¥/N |SLE ¥/N |TT9 YN [8%'T BULIISN|Bg JUIFIBWT :pUBIB/
¥/N {190 Y/N {09°€ V/N (8F°0 Y/N [¥9'T V/N 680 V/N |7E0 Y/N {800 V/N [TED Y/N |00°0 V/N 100 3ulJen}s] JusFIaw :pueia|
9¢y (657 [0£F |BS9 |9LT |vT'T |¢ET (68T |16 |E009 |PT'BT |TZTWT [T¢9 |TT9 |68E |SOF |¥09 |TT9 |PPT (8F'T |(3unisnjed/aunienis3) uasiawd [y :puefiam
100 |T00 (000 |TO'0 |000 |00'0 000|000 |oo'0 |00'0 |00'0 |000 (SO0 |00 [00'0 |00'0 |00 (000 000 |00 +90|/MOUS [EIUUBIA] :121B/
¥8'0 |TOE [S¢0 |9€9 (90 |WT €9°C |SOE |PT'O [L£0 |TEE |TTLT (TP |S¥C [PTO |TCT [PS0 (550 |EE0  |PED uadQ :ie1ep
580 |Z0E [S¢0 |Z€9 [9F0 |¥LT [€9T |SOE |PTO |20 |TEE |TT/T [9FT |25C [¢T0 |TCT |¥S0 (560 |EE0  |PED 22}-mous/uadQ ||V ;1312
YN |6FC ¥/N |2L6 V/N |95°€ Y/N |€9°€ ¥/N [95°€ V/N |55 ¥/N |€L0 V/N [TT'E Y/N |T€0 ¥/N [50°0 aloys pajepijosuodun
69°CT |97'TC [SL'SE |£9'82 |STOT |v6'8T |SEF |6 |LT'TZ (8W0C (#0'9 |98'F [TE0T |19°02 |€9°9T |91'9T |€£7TC |66°'CC |TS°9C (97°9C qnays/qnias
05 (259 |vEL |69 |€09 |TL£9 |0€E |0TY S¥9 |999 |0€9 (/8L |656 |(18Z |ZSE |[9ES 869 |LES |€T9 pue|sselo
¢E8T |P9°LT |98'¥T (9Z°CT |29°6  |¥TOT [60°TT |9S°0T [T9€T |vT'ET (960 |I80 [90°9T [L09T (9T'LC |T6'ST [€E'6C |L£8T |86'TC |€9°TC PAXI 1153104
LTTE |€9°0E [9L°TC |T¥'6T |8T0S |€¢'8y |¢T'9¢ |SE'SC [80°%E |ev'€E |49 [9€9 ([€¢fe |€T'8C |T¥LE |TL9F |PE€C |0StC |TL¥E [SO9E U33J8JaA7 1159104
vCT 09T [vCT |9€'T [80°0 |TT’0 [8T0 |ES0 8GO0 |pBO |TTO |TTO ([6E'T |SBT [06T |E€T |09T |ETT |W9T (12T SNONpII3Q 153404
€8°05 |[8'6F [98°'8€ |E0'EE |L6'6S |6S'8S |6VLE |v¥9f |LC8F |Tviv |vL'8 |8TL |[/9%F |90°9% [9¥'99 |S6'%9 |LZ¥S |0T'SS |FE'8S |68109 paxiAj/uaai81aA3/snonpiaq |y :3s210
V/N |05°0 Y/N |160 ¥/N |S0'T Y/N |€7°0 ¥/N |6T°0 V/N |TO'E ¥/N |00°0 ¥/N [TT0 Y/N |00°0 ¥/N [T0°0 pag 211enby auilenys3
05y (980 |[¥E'S (V80 [SSE |60 |EW'8 |GEL |65F [88°0 |0SE |SO'T (699 |69 [S6E |TT’0 |L0F (800 |86’ (000 90edS uad(Q :padoppAs(
107 (92T 91T (96T |6T'T |61'T |60°6T |SL'6T |PCE |ee€ |sT8 |99 [evvy |18F% (920 |Tv0 [t¢0 (€S0 970 |LT0 Aysuaiu| mon :padofRasg
0T'T (980 |[T0T (890 |LT0 |€T'0 |8#'#T |OLTT |€60 (990 |20¢ |#S¢ |¢T'T |zeT |p0°0 |€0'0 [|#O'0 |€0'0 [#0'0 |€0°0 | Aususiuj (wnipap) sieipaunaiu| ;padojpnag
LS50 [P0 [SOT (T80 |STO |00 [8T'S |L6€ |ov'0 |¢vO |9FT |£8°0 (S9°T |ZST [T00 |€0'0 [00°0 (000|000 (00O Aysusiu| yaiH :padoprag
8€'8 |Sh'y (956 |0€F [90°S |TLT 6TV |LLTv |SC6 |LUS |ECLT |TT'ET [68FT |EL°0T |SCv (690 ¢St (€90 [8T¥ |0C0 |°3edsuadp/spueipadojanaq |y :padojanag
e |vee [erT |69°0 [Ss6c (48T 19T |ETT |LCS |8Ft |OTET |667LT [9E€T |€8°0 |[€T0 |L00 |6T0 (€00 |0SO |SSO uaieg
69T |PLT [¥6'0 |S8°0 [90°0 |0T'0 000 |000 |L¥O [2S0 |00°0 |000 [0S0 |50 [TST 09T |vev |sFV |8v'C |¢LT heH/aaniseq :ainynaliBy
300 |0T0 |0 €00 [2000 €00 |000 (000 |0TO |2Z0 |00°0 |000 (800 |00 [T¥O |8¥'0 [0Z0 |00 €00 |£0°0 pa1eAn|NY 31Ny NduSY
LLT |P8T [v6'0 (880 (800 [¢T'0 [00°0 |ET'T |99°0 |p£0 |00°0 |00°0 (650 |95°0 |[¢6T |L0'E |€¥t |SLE |1ST (9L Aey[ainised/pajeay|n] ||y :a.n3jnaLiSy
QXN | d¥2-D [ GOIN | d¥2-D | GDIN | d¥2-D | QDN | d¥D-D | GIN | d¥D-D | QDN | d¥D-D [ GDIN | d¥D-D | ADIN | d¥2-D | ADIN | d¥D-D | GIN | d¥D-D [IDYN0S V1va
v3Iuy AYg ¥3ddn HONOTS HONO1S HONOISHLYON AvVE ¥IMO1 HONO1S L3INI HONO1S YN 500D  INFLSASANS
123roud HLNOS ANOd SNIAHLSI SINAVH DNIHILYD

VYV 1J3r0Hd 40 W3LSASENS 40 INIDHId

SASSYID YaN0D ANYT ANY ISN ANY1




Coos River

60.00
50.00
40.00
30.00
20.00
10.00
0.00
Catching Slough
50.00
50.00
40.00

% Land Cover

30.00
20.00

% Land Cover

10.00

oop /HN W _ — I
Haynes Inlet
£0.00
_ 5000
§ 40.00
- 20.00
s
3 2000
* 10.00 .
ooo /| mm N Cmm m -
Isthmus Slough
60.00
. s0.00
2 40.00
3 20.00
=
3 20.00
=
10,00
o Ml -I__-
Lower Bay
60.00
50.00
40.00
30.00
20.00 '
10.00
S = Hl W e I.
& = & ® 4 e
c?\.@ @é‘. 6‘°¢b obds <« Q&Qi{,,o@ ‘5‘90 "‘@\éﬁ‘& °°8§
& 2T & & @ & G
% <° - Sl o
3 & & &8
& ¥ il il
o’k‘

North Slough

mC-CAP 2010 = NLCD 2011
60.00
50.00
40.00
30.00
20.00
10.00
o_go.—_-‘_ -I-L--
Pony Slough
60.00
50.00
40.00
30.00 I
20.00
10.00
0.00 = — — Em BN = . e
South Slough
£0.00
50.00
40.00
30.00
20.00
10.00 l
000 | — mm M _ | [ |
Upper Bay
60.00
_ 50,00
é 40.00
o 30,00
5 2000 I
= 40.00
ol el mEl =
Total Project Area
60
50
40
30
20
10
0 | — ‘ - N | l = m EN e
= .Y &
\c?‘@@e’g o .of-"“éoép o e&éo-z’-&&
r‘s <* v_o‘fp éwg,‘f @96 &'-@é\ &
é-s@' °¢s° ‘x\@? 4\@’
< ol

Figure 2a. Comparison of 2010 C-CAP and 2011 NLCD Land Cover for Subsystems and Project Area. Data Source: C-CAP 2014; NLCD

2011

Slough subsystems are classified as Forest.
Isthmus Slough, North Slough, Pony Slough,
and Upper Bay are 30-50% Forest. The Lower
Bay is less than 10% Forest. Evergreen forests
are more abundant than mixed forests in all
subsystems except Catching Slough, which
has slightly more mixed forests than ever-
green. Deciduous forests occupy less than 2.5
percent of the area of each subsystem.

Scrub/Shrub

Scrub/Shrub areas are dominated by shrubs
less than 5 meters tall and typically more
than 20% of total vegetation. When forests
are harvested using clear-cut methods, the
re-growth of true shrubs or young trees is
classified by C-CAP and NLCD as Scrub/Shrub,
although very recent clear-cuts may also be
classified as grasslands. Scrub/Shrub is the
next most abundant land cover type for the
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Figure 2b. Coastal Change Analysis Program (C-CAP) 2010 land use and cover. Data Source: C-CAP 2014

2011 NLCD
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Land Use / Land Cover
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Figure 2c. National Land Cover Dataset (NLCD) 2011 land use and cover. Note the waters of the Coos Estuary
were not included in NLCD’s 2011 data. Data Source: NLCD 2011
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FORESTS

2011 NLCD Percents
SUBSYSTEM Deciduous Evergreen  Mixed Total
COOS RIVER 16 347 220 58.3
CATCHING SLOUGH 1.6 233 29.3 54.3
HAYNES INLET 19 374 2712 66.5
ISTHMUS SLOUGH 14 2712 16.1 M“u7
LOWER BAY 0.1 77 1.0 8.7
NORTH SLOUGH 06 341 136 483
PONY SLOUGH 03 26.1 111 375
SOUTH SLOUGH 0.1 50.3 96 60.0
UPPER BAY 1.2 228 14.9 38.9

2011 NLCD Percents
SUBSYSTEM Scrub/Shrub
COOS RIVER 265
CATCHING SLOUGH 227
HAYNES INLET 16.6
ISTHMUS SLOUGH 203
LOWER BAY 6.0
NORTH SLOUGH 212
PONY SLOUGH 43
SOUTH SLOUGH 20.1
UPPER BAY 35.7

Figure 4. Distribution of Shrub/Scrub/Grass land in study area subsystems. Data Source: NLCD 2011

8-94 Physical Description in the Coos Estuary and the Lower Coos Watershed



GRASSLAND

2011 NLCD Percents
SUBSYSTEM Grassland
COOS RIVER 54
CATCHNG SLOUGH 54
HAYNES INLET 2.8
1STHMUS SLOUGH 7.9
LOWER BAY 6.7
NORTH SLOUGH 4.9
PONY SLOUGH 3.3
SOUTH SLOUGH 6.0
UPPER BAY 7.3

Figure 5. Distribution of Grassland in project area subsystems. Data Source: NLCD 2011

project area (roughly 22-23%) in both the
C-CAP and NLCD data (Table 3, Figures 2a, 4).
Scrub-Shrub percentages range between 15-
35% for all subsystems, except for Lower Bay
and Pony Slough, which range between 4-6%
Scrub/Shrub.

Grassland

Grasslands are predominately composed of
herbaceous (non-woody) or graminoid (grass,
sedge, rush) vegetation that is not tilled or
intensively managed, but may be used for
grazing (NLCD). Although grasslands are often
locally associated with recently clear-cut
forests and scrub/shrub vegetation, coastal
dunes and other grassy environments are
also represented. Note the coastal and inland
distribution of grasslands and scrub/shrub in

Figure 5. The percent Grassland data is consis-
tent between C-CAP and NLCD data sources
for the project area (6-7%) and among the
subsystems (approximately 3-10%)(Table 3,
Figures 2a and 5).

Developed

Both data sources define four subclasses of
Developed land, based on the percentage

of constructed or impervious surfaces: High
Intensity (80-100%); Medium Intensity (50-
79%); Low Intensity (21-49%) and Developed
Open Space (< 20%). The total percentage
of land uses classified as Developed in the
project area is relatively low (C-CAP: 4.45%;
NLCD: 8.38%)(Table 3, Figures 2a and 6). The
difference between the two data sources
(NLCD'’s total Developed percentage is almost

Physical Description in the Coos Estuary and the Lower Coos Watershed
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DEVELOPED

2011 NLCD Percents
SUBSYSTEM Developed*
COO0S RIVER 42
CATCHING SLOUGH 45
HAYNES INLET 4.3
ISTHMUS SLOUGH 14.9
LOWER BAY 17.2
NORTH SLOUGH 9.2
PONY SLOUGH 47.2
SOUTH SLOUGH 51
UPPER BAY 96
*Includes percents impervious
(i.e. roofs, roads)

2011 NLCD Percents
SUBSYSTEM S PastureHay  Total
COOS RIVER 0.0 25 25
CATCHING SLOUGH 02 42 44
HAYNES INLET 04 25 29
ISTHMUS SLOUGH 01 05 0.6
LOWER BAY 0.0 0.0 0.0
NORTH SLOUGH 02 05 0.7
PONY SLOUGH 0.0 00 0.0
SOUTH SLOUGH 0.0 01 0.1
UPPER BAY 0.0 09 0.9

Figure 7. Distribution of Agricultural land in project area subsystems. Data Source: NLCD 2011
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2011 NLCD Percents
SUBSYSTEM

COOS RIVER
CATCHING SLOUGH
HAYNES INLET
ISTHMUS SLOUGH
LOWER BAY
NORTH SLOUGH
PONY SLOUGH
SOUTH SLOUGH
UPPER BAY

Barren
0.5
0.3
0.2
14

232
5.3
16
29
Tl

Figure 8. Distribution of Bare Land in project area subsystems. Data Source: NLCD 2011

WETLANDS

COO0S RIVER
CATCHING SLOUGH
HAYNES INLET
ISTHMUS SLOUGH
LOWER BAY
NORTH SLOUGH
PONY SLOUGH
SOUTH SLOUGH
UPPER BAY

14
60
39
62
18.1
59
23
1.8
47

2011 NLCD Percents
SUBSYSTEM Emergent

Total
23
78
6.6
79

34.8

10.3
34
5.3
6.2

Figure 9. Distribution of Wetlands in project area subsystems. Data Source: NLCD 2011
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twice C-CAP’s) reflects the large difference in
their Developed Open Space category (C-CAP:
0.86%; NLCD: 4.50%), which appears to come
from their distinctly different classification of
that subclass. NLCD Developed Open Space
data include large-lot housing units and uses
percent imperviousness (roads, roof-tops) in
its Developed Open Space classification, while
C-CAP does not (Homer et al. 2004) .

Of the other three Developed subclasses, the
greatest percentage in the project area is Low
Intensity development (C-CAP: 2.26%; NLCD:
2.21%).

In project area subsystems, Pony Slough is the
only subsystem with more than 40% devel-
oped land, Isthmus Slough and Lower Bay are
about 10-20% developed, and the remaining
subsystems are less than 10% developed. The
NLCD data are consistently higher than the
C-CAP data for all subsystems.

Agriculture

Areas with more than 20% of the vegetation
managed for crops, hay, livestock pasture or
actively tilled are classified Agriculture by
C-CAP and NLCD. Both sources are in close
agreement on the total percentage of land
uses classified as Agriculture in the project
area (C-CAP: 1.84%; NLCD: 1.77%)(Table 3,
Figures 2a and 7). Of the two land use sub-
classes comprising Agriculture, Pasture/hay
is the largest component (C-CAP: 1.74%;
NLCD: 1.69%). The other Agriculture subclass
is Cultivated (C-CAP: 0.10%; NLCD: 0.08%).
Agriculture comprises about 2.5 - 4.6% in
Coos River, Catching Slough, and Haynes

Inlet subsystems, roughly 0.5 — 1% in Isthmus
Slough, North Slough, and Upper Bay, but
near 0% in Lower Bay, South Slough, and Pony
Slough (Figure 7).

Barren

The Barren LULC classification consists of ex-
posed rock, sand, or clay including local areas
of exposed bedrock, sand dunes, landslides,
open mines, or gravel pits. Note that C-CAP
also uses an “unconsolidated shore” category
that includes silt, sand, and gravel subject to
inundation, which is not used in NLCD clas-
sifications (Table 3). Both data sources are

in close agreement on the total percentage
of areas classified as Barren (C-CAP: 2.34%;
NLCD: 2.72%)(Table 3, Figures 2a and 8).
Barren land occupies about 21% in the Lower
Bay subsystem (sand dunes); 2-5% in South
and North Sloughs, respectively; and 0-1.5%
in Coos River, Catching Slough, Haynes Inlet,
Isthmus Slough, Pony Slough, and Upper Bay.

Wetlands

Wetland classifications differ in the NLCD and
C-CAP data. C-CAP distinguishes between
Palustrine Wetlands (tidal and non-tidal areas
with ocean-derived salinity below 0.5%)

and Estuarine Wetlands (tidal areas with >
0.5% salinity). Each C-CAP category is further
divided into Forested, Scrub/Shrub, Emergent
classes. In contrast to C-CAP’s six wetland
classes, NLCD distinguished only two: Woody
and Emergent Herbaceous (Table 3).

Emergent Wetlands comprise 4-5% of the
project area and Woody Wetlands are about
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WATER
ESTUARY ADJUSTED

2011 NLCD Percents
SUBSYSTEM Original*  Adjusted**
COO0S RIVER 0.3 0.3
CATCHING SLOUGH 05 0.5
HAYNES INLET 0.1 43
ISTHMUS SLOUGH 25 25
LOWER BAY 35 23.8
NORTH BAY 0.1 43
PONY SLOUGH 26 7.7
SOUTH SLOUGH 0.5 6.3
UPPER BAY 0.2 17.3

* Original 2011 NLCD Excludes Coos Esturary
** Adjusted by adding 2006 NLCD Coos Estuary
for more consistency among years

Figure 10. Water distribution in the project area- combining 2006 and 2011 NLCD data. Data Source: NLCD 2006;

2011.

3% in both data sets (Table 3, Figures 2a and
9). Emergent Wetlands (salt, brackish and
freshwater marshes) cover about 1-3% of the
Coos River, South Slough, and Pony Slough
subsystems, and about 4%-6% in Haynes
Inlet, Catching Slough, Isthmus Slough, North
Slough, and Upper Bay subsystems. The Low-
er Bay subsystem is about 14-18% Emergent
Wetlands.

Woody Wetlands (forested and shrubby fresh-
water wetlands) are between 1%- 4.5% of the
area in every subsystem, except the Lower
Bay which is about 13-17% Woody Wetlands.
The Lower Bay is the most diverse of the
subsystems due to significant proportions of
lands classified as Woody Wetlands, Emer-
gent Wetlands, Water, and Barren.

Water

Open water is classified by both C-CAP and
NLCD as areas with less than 25% vegetation
or soil. Perennial Ice/Snow is classified as Wa-
ter in the NLCD but as Barren in C-CAP. For
this data summary, the NLCD standard was
used and the locally irrelevant percentage of
“Ice/Snow” was considered Water.

To estimate and map the percentage of the
project area classified as Water we used an
adjusted version of the NLCD data that par-
tially compensates for differences between
data sources (e.g., the Coos Estuary was clas-
sified as Water in C-CAP, but not in NLCD 2011
(Table 3, Figures 2b, 2c)). The adjusted data
and resulting map are shown in Figure 10.
The total percentage of Water in the project
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area is estimated by C-CAP at 3.02% (Table 3)
and by NLCD (adjusted) at 5.84% (Figure 10).

Trends: Project Area LULC Change Between
1996 and 2010

In this section, LULC changes are examined in
a relatively short-term, recent interval based
on the 1996-2010 C-CAP data. Following an
overview of LULC trends in the project area
and subsystems are descriptions of changes
to Forest, Scrub/Shrub, Grasslands, Devel-
oped, Agriculture, Barren, Wetlands, and
Water.

An analysis of C-CAP data from 1996 and
2010 showed that 21.6% of the project area
underwent a land cover change (68 of 315
total mi?) during that 14 year span (Figure 11
and Table 4)(for Coos County, the C-CAP atlas
reported land cover changes for 21.3% of its
area, thus land use change in the project area
appears similar to the county as a whole).

When examined individually, the greatest
areal and percentage of change occurred in
the Coos River subsystem, at 31 mi? (28%),
followed by Upper Bay, Isthmus Slough, South
Slough and Catching Slough, each with more
than 5 mi2 of land use change (approx. 20-
25% change). LULC changed roughly 1-3 mi?
(8-16%) in the North Slough, Haynes Inlet,
Lower Bay, and Pony Slough subsystems. The
spatial distribution and percent change (rel-
ative to the total project area) of these LULC
changes are provided in Figures 12 and 13
and Table 5, all of which is described in more
detail in the following narrative organized by
changed LULC classes.

LULC Change 1996-2010: Forest

The percent of land classified by C-CAP as
Forest in the project area dropped by 11.5%
between 1996 and 2010. The most common
change for all Forest types was from Forest
to Scrub/Shrub throughout the project area
(see more in the Scrub/Shrub section be-
low). Approximately 11% of the forests in the
Coos River subsystem became Scrub/Shrub
between 1996 and 2010, followed by 7.7%

in South Slough, 6%-7% for Catching Slough,
Isthmus Slough, North Slough and Upper Bay,
3.9% for Haynes Inlet, and 0.6% in Lower Bay
(Figure 14).

LULC Change 1996-2010: Scrub/Shrub

Locally, the upland Scrub/Shrub LULC class
represents transitional vegetation communi-
ties following natural disturbance events (e.g.,
slope failure, fire) or human activities such
as timber harvest operations. In the project
area, Scrub/Shrub lands increased by 36 mi?;
from 10% total coverage in 1996 to over 21%
in 2010 (Figures 12 and 13, Table 5). As men-
tioned above, the greatest shift in vegetation
cover in the project area was the conversion
of Forest to the Scrub/Shrub LULC class (Fig-
ure 15). Over 18 mi? of forested lands were
converted to Scrub/Shrub during the 14 year
study period. For additional detail on chang-
es in Scrub/Shrub vegetation see Grassland
section below and the Terrestrial Vegetation
data summary in Chapter 12: Vegetation.

LULC Change 1996-2010: Grasslands

Between 1996 and 2010 it appears that tim-
ber harvests and likely natural disturbances
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Gains and Losses of Land Cover Types
B Total Loss  OTotal Gain
Forest T ]
Grassland _:I
Scrub/Shrub -
Barren .:I
Wetiand il
Water [|
Woody Wetland [|
Agriculture I
Developed |:|
2 s s 3 o 3 & o 1
%

Figure 11. Percent change of LULC classes in the project area between 1996 and 2010. Data Source : C-CAP 2014

TOTAL AREA CHANGED CLASS 19962010 PERCENT

SUBSYSTEM| ACRES SQ. M. ACRES SQ. M. CHANGE
CRE 71433.7 111.6 20114.0 3L4 28.2
LUE 22815.0 35.6 5604.5 8.7 24.6
55 19628.9 anTr 4325.4 6.7 220
5 21591.1 337 4502.2 7.0 20.9
C5 16836.3 26.3 33004 51 159.6
M5 9494.7 14.8 1528.0 2.4 16.1
Ps 5518.2 8.0 0925 1.1 125
Hi 16891.6 26.4 2117.4 3.3 125
LB 17285.6 270 1407.7 2.2 8.1
PROJECT 201495.0 314.8 43592.2 0.0 216

Table 4. Percent LULC change in project area subsystems between 1996 and 2010. Data Source: C-CAP 2014
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Land Use Change
1996 - 2010

Legend
[ Forest to Scrub/Shrub

[ Grassland to Scrub/Shrub

[ Forest to Grassland

@ Scrub/Shrub to Forest

[ Other (0.1%)

[ Grassland to Forest

[ Barren to Scrub/Shrub

[ Forest to Barren

[ Emergent Wetland to Woody Wetland

Figure 12. Distribution of the eight largest LULC class changes in the project area between 1996 and 2010. All other changes are indicat-
ed in the “Other” category. Within the project area, gray areas not colored were unchanged. Data Source: C-CAP 2014
0%_0%_1% 19, 1%

/

Figure 13. Percent relative to the total
project area of the eight largest LULC
Unchanged class changes between 1996 and 2010
79% in the project area. Use legend in Figure
12 to identify LULC class changes. Data
Source: C-CAP 2014
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Area Area Percent of Area Area Percent of

LULC Class Changes (Acres) (m°) Project Area LULC Class Changes (continued) (Adres) {m°) Project Area
Forest to Scrub/Shrub 15,170 61,389,482 7.5 Agriculture to Barren 10 39,876 0.005
Grassland to Scrub/Shrub 10,499 42,487,841 5.2 Woody Wetland to Scrub/Shrub 10 39,315 0.005
Forest to Grassland 6,378 26,621,180 3.3 Forest to Emergent Wetland 9 36,749 0.005
Scrub/Shrub to Forest 3,399 13,755,984 17 Barren to Agriculture 9 35,025 0.004
Grassland to Forest 1,485 5,927,563 0.7 Emergent Wetland to Grassland 8 33,849 0.004
Barren to Scrub/Shrub 1,186 4,797,761 0.6 Agriculture to Scrub/Shrub 3 31,243 0.004
Forestto Barren 1,048 4,241,066 0.5 Emergent Wetland to Agriculture 7 30,033 0.004
Emergent Wetland to Woody Wetland 725 2,932,494 0.4 Woody Wetland to Grassland B 26,113 0.003
Scrub/Shrub to Grassland 291 1,176,253 0.1 Woody Wetland to Forest B 24,245 0.003
Barren to Water 280 1,132,616 0.1 Water to Grassland 5 15,252 0.002
Water to Emergent Wetland 214 866,933 0.1 Woody Wetland to Water 5 18,905 0.002
Forest to Developed 208 842,056 0.1 Scrub/Shrub to Water 5 18,746 0.002
Barren to Forest 147 594,790 0.1 Developed to Scrub/Shrub 5 18,470 0.002
Grassland to Developed 146 592,472 0.1 Grassland to Agriculture 4 17,836 0.002
Woody Wetland to Emergent Wetland 141 572,424 0.1 Aguatic to Bed to Barren 4 15,197 0.002
Barren to Grassland 123 496,934 0.1 Scrub/Shrub to Woody Wetland 3 13,332 0.002
Agriculture to Emergent Wetland 90 363,207 0.04 Scrub/Shrub to Agriculture 3 12,757 0.002
Forest to Agriculture 74 299,213 0.04 Woody Wetland to Agriculture 3 12,450 0.002
Barren to Emergent Wetland 67 271,491 0.03 Developed to Grassland 3 11,854 0.001
Emergent Wetland to Water 55 221,412 0.03 Emergent Wetland to Forest 3 10,946 0.001
Grassland to Water 54 217,684 0.03 Agriculture to Woody Wetland 3 10,759 0.001
Scrub/Shrub to Barren 40 162,583 0.02 Developed to Forest 2 9,656 0.001
Grassland to Barren 36 146,147 0.02 Scrub/Shrub to Emergent Wetland 2 7,156 0.001
Agriculture to Developed 36 145,501 0.02 Water to Forest 2 7,107 0.001
Developed to Barren 31 125,015 0.02 Agriculture to Grassland 1 5,341 0.001
Emergent Wetland to Barren 30 121,785 0.01 Water to Scrub/Shrub 1 5,067 0.001
Emergent Wetland to Developed 24 96,260 0.01 Developed to Emergent Wetland 1 4,179 0.001
Barren to Developed 23 52,093 0.01 Water to Developed 1 4,049 0.0005
Grassland to Emergent Wetland 21 85,645 0.01 Water to Woody Wetland 1 3,753 0.0005
Grassland to Woody Wetland 21 85,296 0.01 Aquatic to Bed to Emergent Wetland 1 3,216 0.0004
Water to Barren 20 82,613 0.01 Aguatic to Bed to Water 1 3,096 0.0004
Emergent Wetland to Scrub/Shrub 20 82,421 0.01 Developed to Water 1 2,971 0.0004
Barren to Woody Wetland 19 78,672 0.01 Agriculture to Forest 1 2,271 0.0003
Woody Wetland to Barren 18 74,298 0.01 Water to Agriculture 1 2,033 0.0002
Forest to Water 14 58,426 0.01 Barren to Aquaticto Bed 0.5 1,865 0.0002
Scrub/Shrub to Developed 13 54,167 0.01 Developed to Woody Wetland 0.3 1,261 0.0002
Agriculture to Water 13 51,212 0.01 Water to Aquatic to Bed 0.1 268 0.00003
Forest to Woody Wetland 12 49,849 0.01 Aquatic to Bed to Woody Wetland 0.01 28 0.00003
Woody Wetland to Developed 11 44,350 0.01

Table 5. Area and percent relative to the total project area of all LULC class changes between 1996 and 2010 in the project area. Data Source: C-CAP 2014




created new areas of Grassland (as classi-
fied by C-CAP). Grassland gains ranged from
+0.4% to 5.1% in Lower Bay and South Slough
subsystems respectively (Figures 12, 13, 16,
Table 5).

Percent Grassland losses also occurred be-
tween 1996 and 2010 in project area sub-
systems- mainly conversions to Scrub/Shrub
LULC- as follows: Upper Bay- 7.9%; Catching
Slough- 6.7%; Coos River- 6.3%; South Slough-
4.5%; Isthmus Slough- 4.4%; North Slough-
4.2%; Haynes Inlet- 2.5%; Lower Bay- 2%; and
Pony Slough- 1% subsystems. Grasslands
(recent timber harvest areas) appear to C-CAP
as Scrub/Shrub areas when vegetation cover
in those recent timber harvest areas begin to
mature into young forests full of tree seed-
lings and shrubs.

LULC Change 1996-2010: Developed

Developed land change analysis focused on
three transition types: 1) non-Developed
LULC classes re-classified to Developed class-
es; 2) changes from one Developed class to
another Developed class; and 3) Developed
classes re-classified to non-Developed classes.
Each transition type is discussed separately
below.

1. Non-Developed Classes Reclassified to
Developed Classes

The non-Developed classes most frequent-
ly re-classified to Developed classes in the
project area between 1996 and 2010 were
Forests and Grasslands. Fewer Agriculture,
Wetlands, and Scrub/Shrub areas were also

reclassified to Developed classes (Figure
17a). The Pony Slough subsystem experi-
enced about 121 acres (2.2% of its total area)
converted from a non-Developed class to a
Developed category (Figures 17b, 17c). About
half the change was attributed to transitions
to Low Intensity Developed, followed by Me-
dium then High Intensity Developed. Nearly
half the gains in Developed lands came from
Forest conversions. In the Lower Bay sub-
system, 118 acres (0.7%) were converted- in
descending order of acreage- to Low, Medi-
um, High Intensity Developed, and Developed
Open Space. These were most often convert-
ed from Grassland (0.25%) or Forest (0.22%)
classes. About 86 acres (0.4%) of the Isthmus
Slough subsystem changed to Developed
Open Space or Low Intensity Developed.
Conversion primarily from Forest (0.19%)
followed by Agriculture (0.11%). All the other
subsystems experienced less than 40 acres (<
0.3%) change from non-Developed to Devel-
oped classes.

2. Change from One Developed Class to An-
other Developed Class

For changes between developed classes,

the subsystems fell into two groups: a) very
minor changes (essentially unchanged); and
b) modest changes (roughly 5-15 acres). Very
minor changes were detected in the Coos
River, Catching Slough, Haynes Inlet, North
Slough and South Slough subsystems. Mod-
est changes were detected in the Upper Bay,
Lower Bay, Pony Slough, and Isthmus Slough
subsystems. Many of the changes are charac-
terized by normal urban growth- transitions
from lower intensity Developed classes to
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Forest Gains and Losses mTotal Loss mTotal Gain

Coos River
Catching Slough
Isthmus Slough

Upper Bay

Haynes Inlet
North Slough
Pony Slough

Lower Bay

South Slough

-18 12 6 0 6 12 18
%

Figure 14. Forest gains and losses 1996-2010. Most losses were conversions to Scrub/Shrub. Data: C-CAP 2014

Scrub/Shrub Gains and Losses W Total Loss M Total Gain
Coos River R
Catching Slough [
Isthmus Slough I
Upper Bay I
Haynes Inlet [
North Slough [
Pony Slough [
Lower Bay [
South Slough |
-20 -is -io g (; é 1‘0 1|5 2‘0
%

Figure 15. Scrub/shrub gains and losses 1996-2010. Gains were primarily conversions to Forest or Grassland. Data
Source: C-CAP 2014

Grassland Gains and Losses B Total Loss M Total Gain

Coos River
Catching Slough
Isthmus Slough

I 0000
I |
[ I
Upper Bay (I
I
[ I
[
[

Haynes Inlet
North Slough
Pony Slough
Lower Bay
South Slough I
10 s 0 5 10
%

Figure 16. Grassland gains and losses 1996-2010. Data Source: Gains most often came from Forest, and losses from
Scrub/Shrub conversions. Data Source: C-CAP 2014
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Net Gains to Developed Lands from

Land Cover Types

Forest
Grassland
Agriculture
Wetland
Scrub/Shrub = Net Gain|
0 50 100 150 2(|)0

Acres

M Total Losses

M Total Gains
Coos River
Catching Slough
Isthmus Slough
Haynes Inlet
North Slough
Pony Slough
Upper Bay
Lower Bay
South Slough

Developed Lands Gains and Losses

-20

T T T T
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Acres

Coos River
Catching Slough
Isthmus Slough
Upper Bay
Haynes Inlet
North Slough
Pony Slough
Lower Bay
South Slough

Developed Gains and Losses

M Total Loss M Total Gain

T

-3

T

-2

-1

Figures 17a (top), 17b (middle), 17c (bottom). Top development gains between 1996 and 2010 by land cover (17a), gains
and losses to subsystems by acres (17b), and gains and losses to subsystems by percent (17c). Data Source: C-CAP 2014
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higher intensity Developed classes. But the
reverse also occurred when higher intensity
Developed classes were reclassified to lower
intensity classes for reasons that are less
clear, though possibly explained by mapping
and/or classification errors.

3. Developed Classes Reclassified to Non-De-
veloped Classes

Changes from higher intensity Developed
classes to Non-Developed classes are unlike-
ly to be real changes because development
tends to be permanent (NOAA 2010). All
areas that appear to change from Developed
to Forest are very small (<0.33 acres) and are
most likely mapping errors. However, some
areas need to be investigated further includ-
ing Isthmus Slough which has the largest

area (19 acres) reclassified from Developed
to Non-Developed classes (mostly Barren)
(Figures 17b and 17c). Similarly, significant
changes in the Lower Bay (10.5 acres) and
Pony Slough (6 acres) subsystems bear further
investigation. In all cases Barren is the most
common class into which Developed classes
changed (Figures 12 and 13, Table 5). All oth-
er subsystems include less than three acres
changed from Developed lands to Non-Devel-
oped classes.

LULC Change 1996-2010: Agriculture

Lands classified by C-CAP as Agriculture ex-
perienced a net loss of 59 acres in the project
Area (0.3% of total area). The greatest loss
was detected in the Isthmus Slough subsys-
tem (Figure 18). However, interpreting spe-
cific changes to and from Agriculture may be

confounded by classification errors. The net
loss of areas classed Agriculture from 1996-
2010 can mostly be attributed to conversions
to Wetland (92 acres) and Developed (36
acres) classes. In some instances, herbaceous
wetlands converted historically to agricul-
tural uses may later have been intentionally
(through restoration actions) inadvertently
allowed to revert once again to wetlands. In
addition, lands classed Agricultural can, under
specific circumstances, be converted to resi-
dential land uses.

LULC Change 1996-2010: Barren

In the project area, lands classed by C-CAP as
Barren changed minimally between 1996 and
2010. For example, the largest net percent-
age change from Barren land to other LULC
classes was 1.3% in the Upper Bay subsystem
followed by the Lower Bay subsystem (1%)
(Figure 19). The Pony Slough subsystem
experienced a 1% net gain in Barren lands.
The net gains and losses for lands classified as
Barren were less than 1% for all other subsys-
tems.

LULC Change 1996-2010: Wetlands

The percentage of gains and losses in lands
classified by C-CAP as Emergent Wetlands
were generally very small, and varied across
the subsystems (Figure 20a). The changes
detected were so small that they may be clas-
sified as “noise” rather than actual changes in
Emergent Wetland area. Detected “changes”
included net gains in the Lower Bay (1%), Isth-
mus Slough (0.4%), and Pony Slough (0.2%)
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Agriculture Gains and Losses M Total Loss M Total Gain
Coos River [
Catching Slough [
Isthmus Slough ]
Upper Bay I
Haynes Inlet [
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Lower Bay [ |
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Figure 18. Agriculture Gains and Losses 1996-2010 by subsystem.

subsystems; and net losses in Haynes Inlet
(-1%), Catching Slough (-0.7%), Upper Bay
(-0.5%), and smaller losses in the remaining
subsystems. Most of the changes appeared to
be attributable to transitions from the Emer-
gent Wetland class to the Woody Wetland
class (Figure 20b). However, without addi-
tional information, it is impossible to reliably
determine if these apparent changes are real
or simply artifacts of the mapping process
(i.e. classification errors, or improvements in
classification technology over time).

LULC Change 1996-2010: Water

Although our change analysis detected 426
acres of the project area reclassified to Water
and 244 acres reclassified from Water to
other LULC classes, these changes represent
very small percentages of the total area and
may be spurious. Given the dynamics of the
tides and the length of the Coos estuary’s
shoreling, it’s not surprising that the apparent
gains and losses from the Water class appear

Data Source: C-CAP 2014

mostly in the Barren and Wetland classes.
Only the Pony Slough subsystem appeared to
experience an apparent change approaching
even 1% (Figure 21). Again, different map
characteristics and classification techniques
between 1996 and 2010, are feasible explana-
tions for the small shifts between Water and
other LULC classes.

Background

Land use and land cover information links the
socio-economic and environmental charac-
teristics of an area by describing 1) how and
where a community’s socioeconomic activi-
ties are physically reflected on the local land-
scape and 2) the location and extent of the
natural resources most valued by the com-
munity. LULC status and trends information
is critical to helping communities plan for the
future by providing a foundation for discuss-
ing how land and associated natural resourc-
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Barren Gains and Losses B Total Loss M Total Gain
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Figure 19. Barren land percent gains and losses by subsystem between 1996 and 2010. Data: C-CAP 2014

Emergent Wetlands Gains and Losses W Total Loss M Total Gain
Coos River B
Catching Slough [
Isthmus Slough [ I
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Woody Wetland Gains and Losses W Total Loss  mTotal Gain
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Figures 20a (top) and 20b (bottom). Emergent Wetland and Woody Wetland Gains and Losses 1996-2010. Data: C-CAP

2014
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es will be used, conserved or restored in the
foreseeable future. In this section we explain
historic LULC trends and briefly discuss two
models that planners use to describe future
LULC scenarios.

Historic Status of Forest Lands

Historic LULC data are available for the proj-
ect area (data sources listed in Table 2); how-
ever, since content, formats, and LULC classes
were inconsistent between data sources,

the effort needed to normalize and effec-
tively analyze the data was deemed beyond
the scope of this project. Since some of the
historic data for the Forest class was relatively
consistent across data sets, we present those
findings below, with additional information
about historic forest fires. This section is not
intended to exhaustively describe the history
of lands classed as Forest in the project area.

An Oregon Department of Forestry map enti-

tled “Forest Land and Vegetative Land cover
for the State of Oregon, circa 1900” allows
comparison of current forest distribution with
conditions over a century ago (ODF 2000).
Although the map scale is coarse (1:500,000),
it provides a useful historical perspective on
the distribution of the forests and associated
land use practices.

According to this map, the Catching Slough
subsystem contained about 71% Forest and
29% Woodland while the Isthmus Slough
subsystem contained about 57% Forest and
9% Woodland. Forest and/or Woodland
comprised roughly 30% to 40% of the Coos
River, Pony Slough, and South Slough subsys-
tems, but were less than 10% of the North
Slough (7%), Upper Bay (3%), Lower Bay (1%)
and Haynes Inlet (0%) subsystems. Coos River
was the only subsystem with a significant
proportion (11%) of cut timber that was not
being restocked in 1900. See Table 6 below

Water Gains and Losses

Coos River
Catching Slough
Isthmus Slough
Upper Bay
Haynes Inlet
North Slough
Pony Slough

Lower Bay
South Slough

W Total Loss @ Total Gain

-2 -1

Figure 21. Water gains and losses by subsystem between 1996 and 2010. Data Source: C-CAP 2014
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for Forest coverage in the project area from
“pre-settlement” times (1880’s) to 2011.

In 1900, Catching Slough was the only subsys-
tem without burned areas (Table 6). Accord-
ing to Zybach (2003), the classification of
burnt areas on Oregon Department of For-
estry’s 1900 map was intended to represent
“nearly or complete” timber destruction and
areas only partially destroyed by fires were
not included. According to the map, the burnt
class covered 65% of the Haynes Inlet subsys-
tem. Burned areas were also extensive in the
Upper Bay (60%), North Slough (56%), and
South Slough (46%) subsystems, and present
to a lesser degree in the Coos River (24%),
Pony Slough (22%), Lower Bay (21%), and
Isthmus Slough (19%) subsystems (Table 6).

For interested readers, Zybach (2003) also
notes that two large fires were represented
in the General Land Office surveys of the late
1890’s upon which the 1900 map was based.
The Millicoma fire (circa 1765) was likely

caused by indigenous people but settlers
probably caused the Coos fire of 1868. Both
are classified as “catastrophic fires”, cover-
ing more than 100,000 acres of contiguous
forest land during a single event. Use of fires
to change local wildlife habitat and provide
foods for indigenous peoples is well known.
However, fires were also important for the
development of dense, even-aged stands of
second-growth Douglas fir that promoted the
timber industry in later years (Zybach 2003).
Historic forests from “pre-settlement” times
are shown on the map, “Oregon’s Historic
Vegetation (1938) — reclassified to functional
type” (Tobalske and Osborn-Gowey 2002). It
is a moderate-scale map (roughly 1:100,000)
created by merging data from several sources
and approximates the potential natural vege-
tation of that period.

Based on this map, in its natural state, the
Coos River subsystem was 92% Forest,
remaining relatively unchanged through the
1970’s (95% forest)(Table 6). The percent

Comparison of Percent Forests: Pre-settlement to 2011

1900

Pre- 1900 Forest

Subsystem Settlement 1900 Burnt + Burnt
CR 92.2 36.9 243 61.1
¢s 77.7 70.8 0.0 70.8
HI 84.7 0.0 65.2 65.2
1S 74.2 56.9 18.7 75.5
LB 53.1 0.8 21.0 21.7
NS 74.6 6.5 56.0 62.5
PS 79.7 32.7 22.2 549
SS 98.2 314 46.4 77.8
UB 80.5 33 59.7 63.0

1992

1970's  Retrofit 2001 2006 2011
94.5 65.5 66.0 60.4 58.3
80.5 57.3 56.9 54.7 54.3
86.3 67.2 66.3 65.2 66.5
70.4 514 50.9 48.0 44.7
23.6 8.7 7.3 7.2 8.7
74.4 52.8 51.9 47.1 48.3
47.8 39.3 38.8 35.7 37.5
89.7 65.3 64.3 61.1 60.0
66.8 39.6 394 34.0 38.9

Table 6. Changes in historic Forest cover. Subsystems: CR- Coos River; CS- Catching Slough; HI- Haynes Inlet; IS- Isthmus Slough;
LB- Lower Bay; NS- North Slough; PS- Pony Slough; SS- South Slough; UB- Upper Bay. Data Sources: Tobalske and Osborne-Gowey

(2002), ODF 2000, USGS 2005, NLCD 1992, 2001, 2006, 2011.
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of Forest cover in the Coos River subsystem
declined quickly between the 1970’s and the
1990’s, then more slowly in subsequent years,
to about 58% in 2011. This same pattern

of stability in Forest cover until the 1970’s
followed by rapid change is reflected in many
other project area subsystems: Catching
Slough, Haynes Inlet, Isthmus Slough, North
Slough, and South Slough. For the Lower Bay,
Pony Slough, and Upper Bay subsystems,

a higher degree of change in Forest cover
occurred between pre-settlement and 1970’s
time periods (e.g., the estimated percentages
of pre-settlement forest areas were 14-32%
larger than forest percentages in 1970’s for
these subsystems). It should be noted that
these differences may well be actual changes
but could also be attributable to mapping
inaccuracies.

Future LULC Planning Scenarios

A brief discussion of two models that seek

to portray future changes in land cover is
provided for interested readers. Both models
assume human population growth and con-
versions of natural landscapes to residential
or other urban purposes are among several
socio-economic and environmental factors
expected to influence the distribution of land
cover types and the rate of change in the
future. It should be noted that the models are
designed for relatively large areas (i.e. county,
ecoregion), larger than the size of the project
area. Each model simulates conditions for
multiple time frames, but for convenience,
only a single year (2050) is presented here to
illustrate each model.

The Coastal Landscape Analysis and Modeling

Study (CLAMS) developed an empirical model
of building density (structure counts) for the
Oregon Coast Range Mountains. The goal of
the model was “to place current and future
forest policies in an appropriate socioeco-
nomic context by accounting for the future
distribution of humans throughout the study
region” (Kline et al. 2003). Although discrete
categories of Forest and Developed lands
were historically used to identify the presence
or absence of humans, this model reflected

a continuum of human habitation on Forest
land. Photo-point observations of building
density on non-federal lands from 1974,
1982, and 1994 were used to characterize the
dispersed conversion of forests to low-density
development (Kline et al. 2003). In addition,
information on slope, elevation, land use zon-
ing, and “gravity indices”, which describe the
spatial diffusion of human populations, were
used to develop an empirical model.

Future building densities are computed by
combining the CLAMS model with projected
changes to the gravity indices and building
densities. As an example of the model output
for our project area see Figure 22, which was
created by applying the projected gravity
indices and building densities to a 1995 map
as the base year and extended to 2050.

Another model, created by the Oregon De-
partment of Forestry, illustrates the amount
of Forest, Agriculture, or Range (Grassland
and Scrub/Shrub LULC classes combined)
lands that could become low-density resi-
dential or urban land to accommodate an
additional 2.5 - 3.0 million people in Oregon
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by 2065 (ODF 2014, n.d.). This model allows
users to change variables and assumptions
to create alternative growth scenarios and
examine the potential outcomes of land
management decisions. The model iden-
tifies where growth would likely occur in
each county based on 12 spatial data layers
including recent land use, population, expect-
ed population increases in five-year intervals
(using projections from the U.S. Bureau of
Census and Portland State University Cen-
ter for Population Research), slope, land
ownership, management intentions, urban

growth boundaries, and proximity to roads

YEAR 2050
STRUCTURE CLASSES

or currently developed areas. It projects the
2009 land use classes from “Forests, Farms,
and People — Land Use Change on Non-Fed-
eral Land in Oregon 1974 — 2009” to the year
2065. The model provides three scenarios for
increasing developed land: 1) “Grow-up” or
“in-fill” where population density is increased
only in areas already developed or within

an urban growth boundary; 2) “Grow-out”
conversion of forest, range, or agricultural
land anywhere; and 3) “Protect Agriculture
and Forest”, which limits resource land
conversions and approximates current land
use regulations. Figures 23a and 23b display

STRUCTURE CLASS

1-OTHER
(< 64 buildings / sq. mile)

2 - RURAL RESIDENTIAL
(64-639 buildings / sg. mile)

3 - URBAN
(>=640 buildings / sq. mile)

0 1 2 Miles
i

Figure 22. Projected distribution of Structure Density in year 2050. Data Source: CLAMS 2001
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AGRICULTURE / FOREST
PROTECTION SCENARIO

YEAR 2050
PROJECTED
POPULATION

CJo-10

B 11-100
[ 101 - 500
I 501 - 1000
I 1001 - 2000

0 1 2 Miles
S

YEAR 2050 11
PROTECTION SCENARIO %)

ODF LAND COVER TYPE

[ INTENSIVE AGRICULTURE
LOW DENSITY RESIDENTIAL
OTHER (SAND/ROCK/WATER)

[ URBAN

WILDLAND FOREST

Figures 23a (top) and 23b (bottom). Projected distribution of population (23a) and land cover types (23b) in year
2050 according to the “Protect Agriculture and Forest” scenario. Data Source: ODF n.d.
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the projected population and development
areas according to the “Protect Agriculture
and Forest” scenario for the year 2050 in the
project area.
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