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FOREWORD

This Bulletin is published in furtherance of the purposes of NASA grant
gi NGL 03-002-313 entitled "Application of Remote Sensing to State and Local
Government." The purpose of the grant is to assist, with the use of NASA

high-altitude photography and satellite imagery, state and local agencies

whose responsibility lies in planning, zoning, and envirommental monitoring

and/or assessment.

This report is the eighth in a series of publications designed to pre-

sent information bearing on remote sensing application in Arizomna. . This

gg study details the interdisciplinary efforts of the 1974 Natural Resources

- Committee, Arizona State Senate, the School of Renewable Natural Resources,
1% finiversity of Arizona, and the NASA grant te utilize remote sensing tech-

~ niques to inventory and assegs management needs of Southern Arizona's

:? unique rip: rian habitat.

e Arizon. recognizes the need for statewide land-uge planning, and the

3? foundation for such plamning has been laid by the state Environmental Plan-
@ ning Commission. During 1975 legislation was introduced calling for delinea-

tion of areas of environmental concern.

W The authors feel that within Arizona's riparian habitat there are such
areas, and that this study may provide basic data for state land-use planning
which will include the recognition and resulting policy decisions needed to

manage this unique vegetation resovurce.
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;l INTRODUCTION

l} Southwestern United States riparian habitats provide a main source of
water to man and other animals, forage for livestock, habitat for wildlife,

- wood products for man, and soil and water for farming; and because of this

diversity, conflicts of interests frequently occur among users of the Llimited

riparian lands.

s o
-

The Arizona State Senate Committee on Natural Resources and Environment ‘
introduced in 1974 Senate Bill 1049 providing for the protection by the State

Land Commissioner of water courses and riparian emvironment on state~trust

lands. Although not yet passed by the Arizona legislature, such a bill could

g have far-reaching consequences on the future management of vegetation com-
tJ munities adjacent to major drainages in the State. Proper adjudication of
- uses regulated by such a bill immediately requires that an inventory of i
%a riparian vegetation be made to provide data on the kinds and locations of 5
- riparian habitat to be regulated.
L Objectives
¥
t} The objectives of this study were sevenfold, but basically centered
around the demonstration of remote sensing as an inventory tool and comple-
gé tion of a comprehensive literature review documenting the multiple uses of
riparian vegetation.
2% Specific study objectives included:

1. Map riparian vegetation along the following stream channels:

a. Gila River (Solomon, Arizona to New Mexico border)

b. San Simon Creek (Solomon, Arizona to New Mexico border)
¢. San Pedro River (within Cochise County)

d. Pantano Wash (Sonoita, Arizona to Tucson, Arizona);

2. Determine the feasibility of automated mapping using LANDSAT-1
computer’ compatible tapes;

3. Locate and summarize existing maps delineating riparian vegetation;

4. Summarize published data relevant to Southern Arizena's riparian
products and uses;

5. Document recent riparian vegetation changes along a selected :
portion of the San Pedro River; i

6. Summarize published literature documenting historical changes in
composition and distribution of riparian vegetation; and

7. Summarize sources of available photography pertinent to Southern
Arizona. i




Riparian Habitat Definition

Ripavian vegetation was well defined by Lowe (1964), "A riparian associa-
tion of any kind is one which occurs in or adjacent to drainageways and/ox
their floodplains and which is further characterized by species and/or life
forms different from that of the immediately surrounding nonriparian climax."
Campbell and Green (1968) recognized an obligatory relationship between the
riparian plant and its site and delineated a facultative relationship where
"woody plants can complete their life cycle on relatively xeric or mesic sites,
but which respond to more mesic conditions with greater growth and density."
They explained that pseudoriparian species remain geographically confined "and

neither migrate upstream nor downstream beyond major vegetation types of

adjacent slopes." Campbell and Green's (1968) original usage of pseudoriparian -

terminology has been recently enlarged by Brown and Lowe (Im Review) to include

extensions of higher elevation, more mesic climax associations fingering down-

ward in drainageways. An extension of oak woodlands into Southwestern Arizona's

plains and desert grasslands is an example of their pseudoriparian vegetation.

This report makes no attempt to Separate pseudoriparian from riparian vegetation.

Phreatophytes were defined by Meinzer (1923) as plants that obtain their
water from the zone of saturation, whether directly or through the capillary
fringe; thus are usually found growing along streambanks or on floodplains and
playas (Pacific Southwest Interagency Committee, 1958). Some studies (Robin-
son, 1958, 1961 and 1967; Muckel, 1966; and Blamey, 1958) have distinguished
phreatophytes frow riparian vegetation, and as late as 1972 Horton made the
distinction that riparian plants depend largely on flowing water rather than
groundwater., A more recent report (Ffolliott and Thorud, 1974) recognized the
problem of separating phreatophytes from riparian vegetation to be academic,
and pointed out that there "is no clean division between shallow alluvial
deposits in mountain streams for storage of groundwyater and the deeper deposits
in typical phreatophyte zones." Fhreatophytés growing in channels and £lood-
plains are considered as riparian vegetation in this Bullétin.

Communities within the riparian association can either be temporary and
unstable or as permanent as the landscape drainage patterns which form its
physical habitat. A dynamic vegetatrlion is to be expécted because the stieam
itself is dynamic, with aggradation and degradation proceeding simultaneously

along various parts of the channel (Hastings, 1963).
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MAPPING OF RIPARIAN VEGETATION

Methods and Procedures

Riparian vegetation in four drainage basins (Fig. 1) was mapped using
high and medium altitude aerial photography as the primary data base.
Photographic specifications are given below in Table 1.

Table 1. Drainages, photographlc data sources and speclflcatlons for
photography used in vegetation mapplng.

Y -

. DRAINAGE FLIGHT DATE  SOURCE ~ SCALE FIIM

Gila River ‘ 73-056 6 April 1973 = NASA 1:31,680 Color IR
‘(Solomon, Arizona to ’ :
New Mexico border)

San Simon Creek 2 through 16 Oct. 1972 BIM  1:25,000 BW

(Solomon, Arizona to 18 to
New Mexico border) 14 April 1973
San Pedro River 73-152 7 Sept. 1973 HNaSA 1:125,000 GColor IR
(Cochise County) 72-129 1 Aug. 1972 NASA 1:125,000 Color IR
Pantano Wash-Cienega  72-129 1 Aug. 1972 NASA 1:125,000 Color IR
Creek

(Sonoita, Arizona to
Tucson, Arizona)

The procedure used for mapping riparian communities was similar to that

outlined by Horton, Robinson and McDonmald (1964). Color infrared trans-

parencies were examined individually and riparian communities were delineated

on mylar overlays of the individual frames utilizing a binocular microscope
and light table. WMylar overlays were also prepared for black and white
photos. Delineations were made at the community level (in some cases into
associations) using Brown and Lowe's (1974a) digitized classification sys-
tem based on the natural criteria of moisture, temperature, and vegetation
structure and composition. Delineated community boundaries were refined by
observations from the ground and low level aircrafit flights.

After final corrections were made on the vegetation maps, they were
overlain on U.§S. Geological Survey Topographic Maps and a dot grid was used
to determine the area within sections occupied by each community. Riparian
associations were difficult to delineate and tally on the 1:125,000~-3cale
photography; thus, tabulated acreages should be interpreted in view of this

limitation.
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Figure 1. Riparian vegetation along the Gila River, San Simon Creek,

San Pedro River and Pantano Wash-Cienega Creek was mapped
using photo-interpretation techniques.
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Riparian vegetation maps were developed at the contact scale of tha:
photography available for the area. Thus the San Pedro and Pantano-Ciencga
drainages were developed at a scale of 1:125,000 and maps for the San Simon
and upper Gila Rivers were drawn at respective scales of 1:25,000 and
1:31,680, All maps are reproduced for this publication, however, at a scale
of 1:125,000 (L/2 inch = 1 mile).

Riparian vegetation on a test site along the lower Gila River near Dome,
Arizona was automatically mapped using LANDSAT-1 satellite data in a digital
format. This is a technique whereby reflected radiation sensed by the orbit~
ing satellife is recorded on magnetic tape for computer analysis instead of
being converted into a photographic product. The study area consisted of a
30-mile reach of the lower Gila River floodplain east of Yuma, Arizona, much
of which has been converted to irrigated agricultural lands as part of the
Wellton-Mohawk Irrigation District.

Historical changes in riparian vegetation were documented by a Litera-
ture review. Actual changes during a 36-year period, along a 22-mile stretch
of the San Pedro River were determined using a vegetation map derived from
1936 So0il Conservation Service black and white aerial photographs (scale
1:31,680), then compared to a vegetation map of the same area derived from
1973 NASA high-altitude photography (scale 1:125,000).

Riparian Community Descriptions

Based on the present investigation, and Brown and Lowe's (1974a) pub-
lication, the riparian vegetation was classified into nine plant communities
(Table 2). Where asscociations within communities could be reliably delineated
these were mapped, but all summary tables providing acreage of types by
section are at the community level. Appendices B z2nd C provide an alphabet-
ical listing of common plant names equated to scientific names and an
alphabetical listing of scientific names equated to common names, respectively.
The authority for scientific names utilized in this Bulletin is Arizona Flora

(Rearney and Peebles, 1969),

Cottonwood-Willow Community

This community was restricted to the more mesic sites and occurred
primarily as a gallery forest along the channels or as small isolated stands

in old channel bends (Fig. 2). Cottonwoods and willows produce short-lived

Iy
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Table 5.

location and cover class.

Acres of riparian commnities along the San Simon Creek from
Solomon, Arizoma to the New Mexico border, tabulated by geographic

Township, Range and Section

Community
% Cover

T75,R26E:
24 25

T7S, R27E

T8S, R27E _

30 31 32

5 4 9

10 15

22 23 26 35

Mes-uite
<25
26-50
51-75
>75

12 13
17 11

84 38 26
66 27

4 8 56

2 50

6

Tamarisk
<25
26=50
51-75
>75

= DO

18

28

48 50 75
10 11

36 6

83 2 61 62

4 11

Sacaton Grass
<25
26-50
51-75
>75

Mixed Grass=-
Scrub
<25
26=-50
51-75
>75

Saltbush
<25
26-50
51-75
*75

117

162 49

26

20 12

Total

29 24

168 75 176

264 69 180

38 110 103 2

65 91

40

| SRS '

=
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Figure 2.
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Cottonwood-Willow Communities form ribbon-~like strands along the
San Pedro River where soil moisture conditions are favorable.
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seed only for short periods during spring, thus moisture during this time of
vear 1s essential for establishment (Horton, Mounts, and Kraft, 1960; Zimmer-
man, 1969; and Turner, 1974). Other riparian species were inadvertently
Iumped into the Cottonwood-Willow Community when maps were derived from the
1:125,000-scale photographs. For example, at this scale 1/8 square-inch
represents about 40 acres, an area much larger than the area covered by many

of the existing stands,

Masquite Bosque Community

Mesquite establishment is intolerant of a shallow groundwater table, and
some channel cutting to lower the water table is beneficial (Hastings, 1963;
Zimmerman, 1969; and Gavin, 1973). Thus, Mesquite Bosque Communities (Fig. 3)
primarily occur on floodplains elevated above the current channel level.
Because seed remain viable for long periods of time, mesquite can become
established when environmental conditions become favorable (Gary, 1965).
Although its roots are capable of growing to depths of 175 £t. (Phillips,
1963); Zimmerman®s (1969) observations along the San Pedro River revealed that
the bulk of the roots occcurred within 25 £t. of the surface and coincided with
groundwater depths of 45 ft. or less. Bosques are quickly replaced by open
stands of shrubs in areas away from the river where the water table is deeper.

All riparian associations which had a dominant aspect of mesquite were
classed as Mesquite Bosque Communities. Because of their importance, standz

of large, dense mesquite were mapped as a separate association.

Tamarisk Community

Young Tamarisk (also called saltcedar) Communities were found primarily
in the lowest bottomlands, on soils subject to varying periods of surface
moisture (Fig. 4), or in areas of shallow groundwater. O0lder communities
occurred above the lowest bottomlands, often in striated patterns which rep-
resent once~dependable streamflows (Fig. 5). First-year seedlings may produce
seed, and saltcedar is a prolific seed producer (Horton et al., 1960; Zimmer-
wman, 1969; and Turner, 1974). Although saltcedar usually germinates in sat-
urated soil, seeds can germinate while floating on water (Horton et al., 1960).
Because seed production occurs from March through October, seedlings are estab-
lished during periods of spring and summer flow (Zimmerman, 1969; and Turner,
1974).
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Mesquite Bosque Community along Upper Cienega Creek, Arizona.
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Seep Willow-Broom, Mixed Scrub and Burrobrush Communities

The Riparian Scrub Biome includes species commonly occurring zlong stream
channels: seep willow, desert broom, burrobrush (Fig. 6), saltcedar and desert
willow. Communities were spécified by the dominant species present. If, how-
ever, several of the previously listed species made up the community, the area
was classified as a Mixed Scrub Community,

Germination conditions are favorable for burrobrush, desert broom, and
desert willow on wide sandy channels that are disturbed by summer floods.
These species may be intolerant of prolonged saturation of the superficial
layers of the alluvium (Zimmexman, 1969). Seep willow, however, requires a
sustained flow for germinatiom and seedling establishment (Zimmerman, 1969;
and Turner, 1974). Because of its shallow roots, it is restricted to shallow
groundwater sites (Gary, 1965) and when mesquite and seep willow occur together,
mesquite eventually dominateé because it adapts to aggradation by sprouting,
and seep willow isadversely affected by the loss of shallow water (Turner,

197&).

Sacaton Grass Community

This community is found primarily on floodplains characterized by a
shallow groundwater table (Fig. 7). Successional stages along the San Pedro
River ranged from recently-formed floodplains, with high water tables, where
sacaton was replacing riparian scrub species, to older floodplains where
channel cutting had lowered the water table and the less~vigorous sacaton was

being replaced by mesquite.

Mixed Grass-Sé&rub Community -
—— rio

The Mixed Grass-Scrub Community was found in the San Simon Valley, A

mixture of grasses and,shruhs, native and introduced, dominate the site,
Soil moisture and nutyrient conditions are favorable, and productivity is
high. Grass species include Johnson grass, tobosa, sacaton, vine mesquite

and jungle rice. Shrubs are mesquite and tamarisk.

Saltbush Community

This community occurred on terraces along the upper Gila and San Simon

Valleys TFig. 8) and was often interspersed with mesquite associations.
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Figure 7.

Sacaton Grass Community along San Pedro River.
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Figure 8. Saltbush Community ’::«ilong San Simon drainage.




Saltbush along the lower Gila River became interspersed with creosote bush
and seepweed when soll conditions became drier and lighter, or more saline,

respectively (Haase, 1972).

San Pedro River Vegetation

Explanation of the legend for the following vegetation maps is given in
Table 3., To improve map readability, a 3-symbol system was used where the
first (capital) letter designates the community, the number designates the
association and the lower case letter indicates cover cléss. Cover class was
egtimated from aerial photographs and randomly checked in the field, The
letters a, b, ¢, and d, denote cover classes of <25, 26~50, 51~75, and >75%,

respectively.

Riparian communities along the main channel of the San Pedro River (within

Cochise County) were mapped to the association level at a scale of 1:125,000
(Figs. 9a-9f) and are tabulated by acreages, geographic location and cover
class (Table 4). The maps and tabular data are arranged to cover the river
£rom north at the Pima County line south to the Intermational Boundary.

Near 60 percent of the 18,700 riparian acres along the San Pedro River
in Cochise County are dominated by mesquite (Table 4). Several successional
stages of the mesquite community are delineated on Figs. Ya~9f. True mes-
quite bosque was designated as a separate association (BG) because of its
biological uniqueness. Many associations designated (Bl) have the potertial
to develop into bosques, if not cleared and the water table is not depleted.
Bosques primarily occurred downstream from Charleston. Data in Table 4 shows
tﬁgf about 3600 acres are covered by mesquite with greater than 75 percent

cover, .

o Sacaton communities dominate 2800 acres, mostiy on floldplains south of
Highway, 90 to the International Boundary. Saltcedar primarily occurrei north
of Faiiﬁanks; however, "gmall stands do exist as far ups%r?ém aﬁ.?alominas.

On high-altitude {1:125;000) photography, small s‘cm){;is of’ shitéddar could not
be accufately delineated and were often lumped into ;iéed ripaf;an scrub
communities; however, 870 acres of saltcedar m,}i delineated. Many young
saltcedar stands present1§ growing invtye chanﬁél will matures; Ehus saltcedar

acreage will increase \in proportiori to -other r\ipa{f:ifd;‘. commtinities .
h IR Y b
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Table 3,

Legend for communities and associations shown on wmaps and
correlaticn with Brown and Lowe's (1974a) 5~ and 6-digit

classification for vegetation in the Southwest.

Map Brown and Lowe
Symbol Communities and/or Associations Classification

AO Cottonwood-Willow Communities 322.32
Al Populus £remonti-Salix Mixed Broadleaf Assoc. 322,321
A2 Populus fremonti-Sporobolus Associations 322,32
Bg Mesquite Bosque Communities 333.11
Bl Prosopis juliflora Associations - 333,111
B2 Prosopis juliflora Mixed Narrowleaf (e.g.,

Tamarix pentandra, Chilopsis linearis, w

Celtis reticulata) Associations 333.112
Bg Prosopis juliflora-Sporobolus Associations 333.11-
By Prosopis juliflora-Atriplex Associations 333,11«
Bs Prosopis juliflora-Baccharis Associations 333,11
Bg Prosopis juliflora True Bosque Associations 333.11-
Co Tamarisk disclimax Communities 333,12
Cq Tamarix pentandra Associations 333.121
Cq Tamarix-Prosopis Associations 333,12~
Cq Tamarix-Salsola-Sorghum Associations 333.12~
Do Channel with scattered Mixed Scrub Communities 342.43
Dy Seep Willow-Broom Communities 342 .42
Do Mixed Scrub (seep willow, burrobrush, and

tamarisk) Communities 342 .43

Dj Burrcobrush Communities 342 .4«
Eg Sacaton Grass Communities 352.23
E Sporobolus-Prosopis Associations 352.23-
Eg Sporobolus-Populus Associations 352.23-
Ej Sporobolus-Scrub Associations 352.23-
Fq Mixed Grass~Scrub Communities '{;,: BN 352.35
Gy Saltbusﬁ Communities . 363.17

r

X

*Associations with dash in 6th digit position were not numbered by Brown and

Lowe (1974a).
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Figure 9a.
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Riparian vegetation map of Section A of the San Pedro River
south from the Pima County line. See Table 3 for legend.
Scale - 1:125,000. *
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Riparian vegetation map of Sectica B of the San Pedro River.
See Table 3 for legend. Scale - 1:125,000.
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Figure 9c. Riparian vegetation map of Sectioh C of the San Pedro River.
See Table 3 for legend. Scale - 1:125,000.
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Figure 9d. Riparian vegetation map of Section D of the San Pedro River.
See Table 3 for legend.
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Figure 9e. Riparian
vegetation map of
Section E of the
San Pedro River.
See Table 3 for
legend.

Scale - 1:125,000.

22

— e — — o —

— e ———

REPRODUCIBILITY 0OF
ORIGINAL PAGR I3 *OggE

r:- s



N\ B T
c 8 {
24 20 | 21 y 22 | 23
26 l
35 | |
razis
i T.228
I
4
4 Bisbee
23
26
E 35
| Biog AeeNSlEoc T22S
L A (K Aoe T23S
£ 1 5 ghee p@ifo 2
{ 5 ocC
| Bag
i K2 \Aop
7 D c {1 .
MHererford Road | | Aoc. -
{ 1 “Bic
1 | 1C-.. }=
X IR I Ezc.‘..- e 13%6‘ 14
¢ oc{ Nt ocC
T —€A0-~ = A
WO L8R | 23 |
! B _—'L“ - 5 ZC:. 2 Ezc
C EeePhas IS
o 29 | Eg g Ree27 26
! L 19ppos
T T Rec gt
a0 a gamplliBlag | 3s |
Palominas Road c. @ Bya T23S |
N T245 *
2
Figure 9f. Riparian
vegetation map of Ol |
Section F of the
San Pedro River.
See Table 3 for |4
legend.
Scale - 1:125,000.

P R ieLin



Table 4. Acres of riparian communities along the San Pedro River within
Cochise County tabulated by geographic location and cover class.

Township, Range and Section

Community T125, RIOE T135, R19E

% Cover { 32 31 30 29 19 3 27 26 25 23 22 15 10

Cottonwood~
Willow
«25
26«50 16
51-75 8
»75

Mesquite
<25
26~-50 6| 24 16 32 71 71 24
51-75 24 103 32 8 55 16
>75 205 8 16 24 111 32 71 24

Tamarisk
<25
26-50 s 8 8 16 24
51-75 24 8 8 32 32 87 40

- >»75

Mixed Scrub
<25 47 24 8 63 8 8 24 32 24 47 32
26=50
51-75
>75

Sacaton Grass
<25
26~50
51-75
>75

Total 252 8 80 64 87143 16 48 159 254 143 221 136

24
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Table 4.

Continued

o

A e e rmamy b b

Township, Range and Section

Gommunity
% Cover

T13S, RI1OE

T135, R20E

T145, RZ0E

g 5 &

32

1

30

33 29 28

21

Cottomwood=-
Willow
<25
26~50
51-75
>75

Mesquite
<25
26~50
51-75
>75

111 24 87

Tamarisk
<25
26-50
51-75
»>75

16 16

47 16

Mixed Scrub
<25
26=-50
31-75
»75

32 24, 40

32

24 47

B s P

Sacaton Grass
<25
26-50
5175
»75

Total

167 48 187

183

71 48 158
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Table 4.

Continued

Township, Range and Section

Community
% Cover

T14S, R20E

T13S8, R20E

20

17

8

7

33 32

29

28

22 21

20

Cottonwood=-
Willow
<25
26-50
51-75
>75

16

24

16

Mesquite
<25
76-50
51-75
>75

24
85

32

24

i6

32

87

40
16

24
8 166
40

16

24
47

32

16 229

24

Tamarisk
<25
26-50
51=-75
>75

Mixed Scrub
<25
26-50
51-75
>75

32

32

16

32

16

40

Sacaton Grass
<25
26-50
51-75
>75

Total

175

120

64

135

120

56 230

40

87

16 325

24

26

————
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Table 4.

Continued

Township, Range and Section

Commun ity

T158, R20E

T16S, R20E

% Cover

6 15 10

9

34

33 28 27

21

Gottonwood=-
Willow
<25
26~50
5175
>75

Mesquite
<25
26-50
51-75
>75

24
16
24 103 40

40

24

16

35
32

24

24 95
87

8 142

63

40
8 126

Tamarisk
<25
26-50
531-75
>75

16 16

co

Mixed Secrub
<25
26-50
51-75
»75

24 32

24

32
24

16 32

16

32

Sacaton Grass
<25
26«50
51-75
> 75

Total

26 127 120 104 191

32

56

56 230

8 245

8 214

27
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Table &,

Continued

Township, Range and Section

Community
% Cover

TL68, R20E

T17S, R20E

8

7

6

36

26

25

26 23 14

13

11

Cottonv Jsod~
willow
<25
26-50
51-75
»75

Mesquite
<25
26~50
51=-75
»>75

32

24
16

111

8 158

55 47 47

16

Tamarisk
<25
26=50
51-75
»75

16

24

55

Mixed Scrub
<25
26-50
51-75
>73

—

24

32

40

40

16

Sacaton Grass
<25
26-50
51-75
>75

Total

64

88

64

40

111

8 166

55 63 87

95

28
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Table 4. Gontinqed

Township, Range and Section

Community _T17S, R20E

T17S, RZIE

7185, R20F

Ti8s, RZIE

% Gover 10 3 2

31

30

1

33 - 32 -

Cottonwood-~
Willow
<25
26-50
51-75
>75

24 40

Mesquite
<25
26-50 le6 32
51-75 32
>75 8

&0

24

55

261 119

Tamarisk
<25
26-50
51-75 8 32
>75

Mixed Scrub
<25 26 24
26-50
51-73
>75

40

Sacaton Grass
<2%
26-50
51-75
>75

Total 8 80 88

48

24

55

285 199

29
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Table 4, Continued

- 'Pownship, Range and Section

Community
% Cover

7188, R2IE

98

Cottonwood-
Willow
<25
26-50
51-75
>75

77 29 21 20 18 17 16 8 7 6 35

Mesquite
<25
26-50
5175
>75

79

lé

16 190 87
40

63 166 55 150 63
32

Tamarisk
<25
26-50
51~75
>75

Mixed Scrub
<25
26-50
51=75
>75

24 40

26, 2% 24 24 16

Sacaton Grass
<25
26-50
51-75
»75

103 79

Total

111

8 159 278 166

95 40 246 55 182 95

30




!
"

T
]

-

o

B

-
L

w—imy

e

IS

(o

[SEas U

: )
PR |

sstmmre—e
iz

I I

o :i.'_.._._ﬁ;'..u_._ it L e e i i S SR

Table 4. Continued

SRR SR DTN N .
§

i

Township; Range and Section -

Community

T195, RZIE

T20S, R2LE

% Gover | 34 33

35 3 27

Cottonwood-
Willow
<25
26=50
53~75
>75

28 21 20 17 1l ¢ 8 5 4

16 32

o oo
ca

16

16

Mesquite
<25
26-50 47 16
5175 79
>75 32

63 40 47 8 24
79 71 24 253 134 35 71 126
24 71 87 190

3z
8
25 166 126

Tamarisk
<25
26-50
51-75
>»75

40 490 8 16 24

Mixed Scrub
<25
26~50
51=75
>75

16

L
Y

40 40 40 24 47 8 32

Sacaton Grass
<25
26~50
5175
>75

35

Total 190 32

119 254 24 341 174 111 284 119 404

33 182 269

31
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pable 4. (ontinued : ' o ' li
£ -
| NEA
Township, Raﬁge_- and Section . L
Community : 7208, R2IE . . 21§, R2IE RREE
" % Cover | 26 22 21 16 15 14 10 9 & 3 2|2 14 13 11 2 SEe
Cottonwood=- i
Willow b e
<25 i
26-50 8 8 16 8 i3
51-75 24 8 8 f‘
>75 o
Mesquite ',f
<25 L3
2650 32 8 63 158 32 63 237 8 95 103 3
51-75 24 55 158 2& 158 174 32 40 71 il
>75 55 47 40 8 63 LJ ;
Tamarisk
<25 4
51-75 o
>75 .
Mixed Serub ' }
<25 16 32 8 55 32 g 32 8 40 40 24 |
26~50 i
51-75 :
>75
Sacaton Grass ‘
<25 RN
51-75 40 134 111 55 8 F
>75 !
Total 103 151 197 119 355 24 388 40 79 451 8| 8 40 191 230 87 n
!
§
_
.

32 1 s
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Table 4. Continued i

Township, Range and Section

Community T21S, R22E 1225, R22E G
% Cover | 32 31 30 19| 33 32 29 28 21 20 17 8 7 6 5 2
Cottonwood- i
Willow bt
<25 8 i}
26-50 32 8 47 8 32 i
51-75 16 32 40 24 32 16 24 16 |
>75 5
Mesquite : '
<25 63 :
26-50 63 32 71 8 16 32 {
51-75 |150 111 79 16 [166 16 79 47 16 190 24 16 24 55 1
>75 8 32 8 8 i
bl
Tamarisk é
<25 q
26=50 i
51-75 4
>75 i
Mixed Scrub At
<25 40 32 32 24 16 16 2, 32 24 24 16 i
26-50 i
51-75 5
>75
Sacaton Grass i
<25 i
26-50 142 213 142 95 95 i
5175 16 55 24 119 16 63 47 26 40 ¢
>75 i
Total 182 238 270 80 |349 48 214 150 16 380 372 308 95 191 143 ;
i

33 ¢
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Table 4, Continued

Township, Range and Section
Community T235, R22E T248, R22E
% Coverf 33 28 22 21 16 15 10 9 4 3 20 19 18 17 9 8 4 Total
Cottonwood=-
Willow
<25 16 8 160
26~50 8 16 16 16 287
51-75 24 8 8 24 8 16 32 40 16 24 8 632
>75 8 16 - 32
1,111
Mesquite
<25 8 143
26~30 16 8 26 16 71 24 24 2,602
51-75 8 40 24 55 24 8 32 71 16 16 8 8 4,859
>75 63 3,596
11,200
Tamarisk
<25 0}
26-50 336
51-75 533
>75 0
869
Mixed Scrub
<25 16 32 32 32 26 47 8 32 16 16 32 40 2,713
26-50 40
51-75 8 8 16 8 40
»75 0
2,793
Sacaton Grass
<25 0
26-50 687
51=-75 40 32 47 111 221 24 40 119 119 16 32 8 47 55 182 2,082
>75 0
2,769
Total 104 80 55 167 1285 88 127 238 230 8 8§ 64 175 80 150 191 286 | 18,742
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San Simon Creek Vegetation

Riparian communities along the main channel of the San Simon Creek
from Scioman, Arizona to the New Mexico border are tabulated by acreage,
geographic location, and cover class in Table 5. Vegetation was mapped at
a scale of 1:25,000 and reduced to 1:125,000 for publication purposes
(Fig. 10a - 10d).

Shyrubby form mesquite dominated nearly 45 percent of the riparian veg-
etation along the main San Simon channel. No bosques were mapped along the
main channel., Saltcedar dominated about a f£ifth of the total ripariar veg-
etation and occurred primarily on recently formed floodplains in the exposed
northern and central reaches of the channel. Diversity of riparian vegeta-
tion is relatively low, Upstream reaches of the channel were mapped as
mesquite, The Sacaton Grass Community was delineated in the San Simoen
Cienega, and the Mixed grass~-Scrub Community doeminates about 2,000 acres
behind the San Simon fan drop structure. About 1,000 acres of Saltbush
Community were mapped as riparian vegetation. However, many acres of salt-
bush occurring near the main channel were not designated as riparian because
they were severely eroded and surface flow water does not contribute greatly

to seil moisture recharge.

Pantaneg Wash-Cienega Creek Vegetation

Riparian communities along the main channel of Pantano Wash and Cienega
Creek were mapped at a scale of 1:125,000 (Figs. 1la - 11d). Communities
are tabulated by acreage, geographic location and cover class in Table 6,

Mesquite was shrub~like along Pantano Wash, but formed bosques along
upper Cienega Creek where groundwater conditions became more favorable.

Most of the base channel and recently exposed floodplains occurring along
Pantano Wash and lower Cienega Creek were mapped as Mixed Scrub Communities.
Small saltcedar stands which could not be reliably delineated on the
1:125,000 scale photography were also lumped into the Mixed Scrub Community,
Old terraces and floodplains along lower Pantano Wash (Tucson area) are

dominated by creosote bush and were not mapped as riparian vegetation.

35
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Figure ']_.Oa.' Riparian vegetation map of Section A of San Simon Creek from
north at its junction with the Gila River south and east for
about 16 miles. See Table 3 for legend. Scale - 1:125,000.



[T

q N o
e

R i
~T
]

Figure 10b. Riparian vegetation map of Section B of San Simon Creek.
) See Table 3 for legend. Scale - 1:125,000.
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Riparian vegetation map of Section C of San Simon Creek.

Figure 1l0c.

Scale = 1:125,000.

See Table 3 for legend.
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Figure 10d.

Riparian vegetation map of
Section D of San Simon Creek.
See Table 3 for legend.
Scale - 1:125,000.
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Table 5.

location and cover class,

Acres of riparian communities along the San Simen Creek from
Solomen, Arizona to the New Mexice border, tabulated by geographic

Township, Range and Section

Community
% Cover

T73, RZ6E]

T7S, R27E

TBS, R27E

24 25

30 31 32

10 15 22

23

26 35

Mesquite
<25
26-50
51=75
>75

12 13
17 11

84 38 26
66 27

44 8 56

2 50

Tamarisk
<25
26-50
51«75
>75

=D

18

28

48 50 75
10 11

36 6 83

2

61
A

62
11

Sacaton GCrass

<25
26-50
51-75
>75

Mixed Grass-
Scrub
<25
26-50
51-75
>75

Saltbush
<25
26-50
51-75
>75

117

162 49

26 20

12

Total

29 24

264 69 180

168 75 176

38 110 103

2

65

91

40




Table 5. Continued

Township, Range and Section

Commmity | 195, R27E T10s, R27E|  T10s, R28E
e cover [2 I 14 13 % 5 3| 1 |6 7 18 17 20 21

Mesquite
<25 4
26-50
51=75
»75

Tamarisk : ' ' :

<25 4 29 13 4 - 17 18 6
26~50 29 21 15 23 10 13 : 25 12 17

51«75 30 16 8 44 18 8 10 4 57 8 25
>75 : '

Sacaton Grass
<25
26=50
51-75
>75

Mixed Grass-
Scrub
<25
26-50
51-75
»15

Saltbush
<25
26=-50
51-75
>75

Total 63 37 8 59 45 47 36 4 61 33 12 34 18 31
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Table 5.

Continued

Tounahtp, Range 4nd Section

Community

“% Cover

78 27 34 35 36

_ T10S, R2BE

T

T11S, R29E

1118, R28E|
=51

6 7 8 9

16 15 21 22

Mesquite
<25

26-50 |

51-75
>75

Tamarisk
<25
26-50
51-75
>75-

49 6 7 17
53 13 38 3

1 32 20 45
2 24 20 2 8 55

Sacaton Grass |

<25
- 26-50
51-75
>75

Mixed Grass=~
Scrub
<25
26-50
51-73
>73

4 1

127 52 23 74

Saltbush
<25
26-50
51-75
>75

146
18 55

5 30

Total

[s8 19 7 59 1

11 32 22 24 152 & 49 379
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Table 5. Continued

Township, Range and Section

Cdmmuhity

7% Cover

[ tus, rese
3327 26 25 35 3¢

T12S, R29E

3, itzs,.nabE
18 19 20 21.29

Mesquite
<25
26=50
51-75
>75

61 59

2 111 12 13 2

4 23

11314 42 1

11 34 119 16 2
8 14 '

Tamarisk
<25
26-50
51-75
>75

8 22 51

Sacaton Grass

<25
26-50
51-75
>75

Mixed Grass-

Serub
<25
26-50
51-75
75

| 22 85 330 4 319 23

224 47 38 191 198 2

127 14

Saltbush
<25 .

26-50

51-75
>75

3
83

Total

' ‘124 107 442 4 378 231224 47 38 191 202 25 F59 76 161 17 2
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Table 5.

Continued

Township, Ranée and Section

Community

% Cover |

orzs, mor

7135, RI0E |

28 27

2 1 1213

T13S, R31E

18 19 20 30 29 32

Mesquite

. <25
2650
51-75

>75

27 5 25
80 11 11
2 .

4 67 115
6
1

83 35

45 28 56 65
- 70
17 26 73 1

Tamarisk

<25
26-50
51=75
>75

Sacaton Grass
<25
26=50
51=75
»75

30

Mixed Grass-
Scrub
<25
26-50
51-75
>75

1 81

Saltbush
<25
26-50
51-75
>75

11 7 61

48 ‘9 83 2

649 8 1 30 15

Total

120 23 108 19 -

106 24 137 2

8584 8 5 97 137

143 54 127 166
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Table 5.

Continued

Township, Range and Section

Community
% Cover

T14S, R31E

T14S, R32E

7155, R31E

15 14 23 24

19 30 29 32 31

5 4 9 1615 21 22

Mesquite
<25
26-50
51-75
>75

64 3 21 197
16 73 25
176 30 27

58 167 18 141
59 8 10

54 82 89 101 4 103 40
66 1 5 8 5 14 56
13

Tamarisk
<25
26-50
50-75
>75

Sacaton Grass
<25
26=-50
51-75
>75

Mixed Grass=-
Scrub
<25
26~50
51-75
>75

Saltbush
<25
26-50
51-75
>75

Total

256 33 121 222

58 233 18 169 19

120 96 94 109 9 117 96
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Table 5, Continued

Township, Range and Section

Community T15S, R31E

% Cover 27

26 3 35

Mesquite
<25 - 132
26-50 | 30
51-75
>75

1 39 1

4

Tamarisk
<25
26-50
51-75
>75

Sacaton Grass|
C <25
26-50 61
51-75

>75

34
78 100

Mixed Grass-
Secrub
<25
26-50
51-75
>15

Saltbush
<25
26-50
51-75
>75

Total 1 223

1 155 101

Total
2,364

992
489

155
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Figure lla. Riparian vegetation map of Section A aleng Pantano Wash
from north at Rillito River south and east to about Houghton
Road. See Table 3 for legend. Scale - 1:125,000.
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Figure 11b.

R PG S—

Riparian vegetation map of Section B of Pantano Wash and Cienega
Creek. See Table 3 for legend. Scale - 1:125,000.
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Figure 1lc.

RITE
RIBE

Riparian vegetation map of Section C
of Cienega Creek., See Table 3 for
legend. Scale - 1:125,000.
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Figure 11d.
of Cienega Creek.
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See Table 3 for
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Table 6. Acres of riparian communities along the Pantano Wash and Cienega
Creek from Tuceon, Arizona to Sonoita, Arizona, tabulated by
geographic location and cover class,

Township, Range and Section

Community T135, RI4E T14S, RISE T158 ,R15E
% Cover [36 25 | 6 <& 8 17 20 21 28 27 34 35 36] 1 2

Cottonwood~
Willow
<25
26=50 8
51-75 }
>75 ;

Mesquite
<25 55 24} 40
26-50 8 32 71 16 :
51-75 i
>75

Mixed Scrub
<25 63 71 71 71 32 55 40 47 71 63 8 79
26=-50
51-75
>75

U h o by e ot S5

Burrobrush :
<25
26-50
51=75
>75

Sacaton Grass
<25
26=50 ?r
51-75 -
>75

Total 63 8 |71 71 71 32 55 40 47 79 150 32] 190 16
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Table 6. Continued

Township, Range and Section

Community -
% Cover

6§ 7 817 18 19 20 29 32 33

T158, R16E =

7165, R16E
Z 910 15 14 22 23 2, 25

Cottonwood~
Willow
<25
26=-50
51-75
>75

Mesquite
<25
26-50
51-75
>75

|8 134 47

24

47 840 16 24 8
8
8 24 55 16

Mixed Scrub
<25
26=50
51=75
»75

8 16 40

Burrobrush
<25
26-50
51-~75
>75

24 55

87 63 32 103 63 8

79 47 32 32 24

Sacaton Grass
<25
26=50
51-75
>75

Total

32 189 47 24 87 63 32 103 63 8

79 94 40 72 64 24 48 95 16
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Table 6. COntinuéd

Township, Range and Section

oot bt Eamammed R aaaa W

Community
% Cover

7168, RLIE

T175,R17E

1 2 12§

T175 RIBE.
6 7 8 17 20 29 30 31

Cottonwood=
Willow
<25
26-50
51-75
>75

19 30 29 28 33 34 35

Mesquite
<25
26=50
51-75
>75

24 16 16 32
16 16

24
47 119

24 8
24 32

95 l6f

16 32
40 16 8 16

16 55
32 8

16 16

Wixed Serub.
<25
26-50
51~75
>75

47 40 24 47

40 47

47 24 8

63 8 55 32 24 8 40

Burrobrush
<25
26=-50
51=75
»>75

Sacaton Grass
<25
26-50

~51-75
>75

8 2

Total

0 87 72 40 79 119 190

190 56 32

16 150 16 55 88 88 16 72
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Table 6. Continued

Township, Range and Section

7188,

Community T18S, RIL7E R1BE . T195, R17E _
% Cover |12 13 14 23 24 25 26 27 36 .35 3% 6 17 2 3 10 11 14 15 16 21

Cottonwood-
Willow
<25

., 26-50 16 24 71 16 95 87 16 63 166 &0 32 32 55
51-75 16 40 47 8
>75

Mesquite
<25
26-50 24 16 24 16
51-75 24 8 32 71 134 24
>75 i6 103 8 103 63 47 71 55| 16

Mixed Scrub
<25 32 47 24
26-50 .
51-75
>75

16 16 16 95 174 253 95
87 63 71, 32

oo 0o oo

Burrobrush
<25
26=-50
51-75
>75

Sacaton Grass
<25
26-50
51-75
>75

Total 72 177 . 24 183 80 71 268 63 24 213 142| 79 48 |119 150 182 206 238 285 55 95

e precman o
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Table 6. Continued

Township, Range and Section

Comrumnity
% Cover

T195, RLTE

1208, R17E

2923 26 28 29 3233 3% 35 36

2 10 11

Cottomvood-
Willow -
<25
26-50
51-75
>75 .

63

Mesquite
<25
26-50
$1-75
>75

292 190

40 356 87 95 8 16

Mixed Scrub
<25
26-50
51-75
->75

Burrobrish
<25
26-50
51-75
>75

Sacaton Grass
<25
26~50
51-75
>75

126 32 166 24

158 40 63

Total

292 253 174 356 87 95 8 32 182 24

158 40 63

‘Total

3
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Gila River Vegetation

Riparian communities along the upper Gila River were mapped at a scale
of 1:31,680 and reduced to 1:125,000 for pubiica;ton (Figs. 12a - 12d). Data
are tabulated by acreage, geographic location and cover class in Table 7,
' Mesquite dominated nearly 45 percent of the riparian vegetation. Mature
stands were small in avea, and were designated on the maps as mesquite associa-
tions with greater than 75 percent cover. The Cottonwood-Willow Communities
generally occur =s small-isolated stands, with the largest areas occurring near
Duncan, Arizona; however, young seedlings are absent in the understory and
| saltcedar is becoming established on these sites, Riﬁarian'comﬁunitiei dom-
inating the current channel were mostly classified as channel with Mixed Scrub
‘because of low vegetal cover. The channel was often daminaced.by Burrobrush.
However, where vegetal cover was greater than along the cuxranﬁ.channel, Mixed
Scrub Communities were designated. These communitiea occurred on recent
floodplains where saltcedar Was'p:evalent. Former "floodplain" farmland
destroyed in the 1972 flooding was invaded by saltcedar, Rusaian thistle and
Johnson grass. These areas have the pctential to be recunverted to crop produc-
tion and were not mapped as natural riparian vegetation.

Automated Computer Mapping
Vegetation along a 30-mile stretch of the Gila River (Fig. 13) was computer

mapped in two sections, a lower and upper reach using NASA computer compatible
tapes for computer processing. Because the site, in an arid portion of the
Sonoran Desert, receives an annual aJerage ratnfall of approximately four inches,
the riparian vegetation in the area relies on agricultural tailwater runoff for
its predominant water supply. Dissected block mountains, intermontane plsins
~and bajadas, and alluvial surfaces are found in the area. The intermontane
plains are dominated by creosote bush and white bursage; the bajada areas are
characterized by paloverde, |

The - site vas chosen because of vegetative control established through
recent detailed riparian mﬂpping produced from U.S. Corps of Engineers' color
infrared photography (Haase, 1972). '

Digital data analysis'whs-conducted in three major steps: a) LANDSAT-1
image (Scene 1320-17390, 8 June 1973), scale 1:1,000,000, containing the study
area was overlain on an X-Y grid to detarmtne corner coordinate (ecanline)
nunbers which allowed computer proceasing of the small study area; b) a digital

56
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Figure 12a.

Riparian vegetation of Section A of the upper Gila River
from Solomon, Arizona eastward for approximately 12 miles.
See Table 3 for legend. Scale - 1:125,000.
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Figure 12b,

“.EPRODUC]BILITY OF TEE

ORIGINAL PAGE IS POOR

Riparian vegetation of Section B of the upper Gila River.

See Table 3 for legend. Scale - 1:125,000.
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- Figure 124,

T mteh

ad

Riparian vegetation of Section D
of the upper Gila River. See Table
3 for legend. Scale - 1:125,000.
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Table 7. Acres of riparian communities along the upper Gila River from
Solomon, Arizona to the New Mexico border, tabulated by geographic
location and cover class,

Township, Range and Section

Community - T35S, R3CE T55, R29E T6S,R29E
% Cover |35 34 33 32 31 30 35125 26 27 28 29 22 21 30 31| 6 7

Cottonwood-
Willow
<25 1 4
26=50 4 1
51-75
>75

Mesquite
<25 4 3 20 9 12 6
26-50 6 19 16 20 10 34 3
5175 22 10 4 13 3 12 3510 13 3 7 20
>75 7 29 4 23 622 3223

N e~y

Tamarisk
<25
26-50
51~75
>75

Channel with

Mixed Scrub
<25 9 10 15 30 6 6125 39 23 12 20 110 22 39113 4
26-50
51-75
»75

Seepwillow-
Broom
<25
26-50
51-75
>75

Mixed Scrub
<25
26-50 10 4 4 7 4 311 4 4 3 3 3121 4
51-75
>75

Saltbush
<25
26-50
51-75
>75

Total & 57 92 43 102 13 15] 83 152 69 19 67 4 14 60 90 37 4
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Table 7.

Continued

. Townehip, Range and Sectien

Community
% Cover

T6S, R28E

R27E

T78.

R2

8

T7S, R27E

T7S,
R26E

* 29 32 31

36 35

6

1 2 310 9

8§ 17 18 7

13 12

Cottonwood~
Willow
<25
26-50
51-75
>75

12

Mesquite
<25
26-50
51-75
75

112 10
45 41 1

97 3 3 4

10 3

13
12

27 5216 3 3

1 17

3 10 3

115

77
10

Tamarisk
<25
26-50
51-75
>75

12 1215 3 20

57

9 17

6 4 10 80 88

1

Channel with
Mixed Scrub
<25
26-50
51-75

>75

190 30

4 25

20 25

12

12 2530 729 6 29 22

16 12

Seepwillow-
Broom
<25
26~50
51-75
>75

Mixed Serub
<25
26-50
51-75
*75

7% 9 1

Saltbush
<25
26-50
5175
>15

58 133

Total

521 93

9 35

45 32

39

110296 70 13 63 22 118 129 19

38 108

*nsurveyed
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Table 7, Continued

Township, Range and Section

Commnity
% Cover

T78,
R26E

T6S, RILE

T6S,. R30E

T7S, R31E

14 11

32 29 30 19 18 17

7 4

1 2 3 45

34 33 28 27

21 16

Cottonwood=-
Willow
<25

! 26-50

R 51-75

>75

= D

_ Mesquite
e < 25
26450
51-75
>15

R B
PR ARV

4123
12 4
13 9

Pt pd

9
34
725 25 6
3 13 3

3 7
6 6
g6 1
1

29

26
16

13

Tamarisk
<25
26=-50
51-75
>75

Ffregaaaatd
[I——

(= =]

s e 3

Channel with
Mixed Scrub
<25

26-50
] 51-75
a >75

4119 16 17 25 25 3 36 6

25 28 16 23

9 1012 320 23

Seepwillow~
i- Broom
: <25
26=50
51-75
>75

Mixed Scrub
<25
26-50
51-75
>75

26

25 1
20

25 6 3 1

. Saltbush
<25
26-50
51-75
>75

Total

3 8

74 32 24 87 132 12 181 21

138 151 50 34 3

9 26 18 3 89 127
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Table 7. Continued

Township, Range and Section

79S8,
Community T75, R31E| T8S, R32E T85, RILE R32E
% Cover { 9 8 5 4134 332829 2019 18 7|12 1314 11 2 3 4|3
Cottonwood~
Willow Total
<25 1} 712 4 6 25 30101 1 19 141
26-50 12 713 7 35 26 124
51-75 0
>75 _0
L X %
Mesquite 265
<25 169
26-50 19 22 12 9 23 734
51-75 54 3 6 6 3 3 9 661
>75 6 7 4 439
Tamarisk 2003
<25 1 1 31 3114 151
2650 4 10 7 16 4 321
51-75 8
>75 0
Channel with 480
Mixed Serub
<25 7 13 28 4{16 10 13 9 7 12 13 12 4 16 3191 1285
26-50 0
51-75 0
>75 0
Seepwillow~ 1285
Broom
<25 0
26-50 12 19 31
51-75 0
>75 0
Mixed Scrub 31
<25 6 10
26-50 6 23 2015 360
51-75 26
>75 _0
396
Saltbush
<25 191
26-50 0
51-75 0
>75 _Go
Total 13 55 131 20|33 54 24 39 20 48 100 1C| 1 60 32 61 6 31 2|4 A%g}
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Figure 13, Study area for automated computer mapping on the lower Gila River.
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grey shade rendition of each of the four LANDSAT-1 MSS bands was produced for
the study area. The computer program, called PICTOUT, classifies the 256 grey
shades detected by LASDSAI-I into a range of values. The four-channel printout
is used to provide training field coordinates for CALSCAN, the University of
Arizons version of the Purdue Laboratory for Application of Remote Sensing

(LARS) statistical pattern recognition program; and c¢) training sets were chosen,
inserted into CALSCAN, and the program performed four major user functions:
astatistics generation (STAT), class separation (SELECT), image classification
(CLASSTFY) and map display (DISPLAY).

STAT performs statistical analysis on the specified training fields. The
following data are generated using the relative radiance (brightness) values
recorded pixel by pixel for a homogeneous vegetation community: mean, standard
deviation, covariance matrix, correlation matrix, histogram, and spectrogram.

The mean refers to the average relative radiance for each of the four
spectral bands within each training field.

The standard deviation for the mean for all training fields and classes is
calculated, as is the covariance and correlations matrices between the four
LANDSAT channels for each training field.

The histogram is a plot of relative radiance versus the number of pixels
with a given relative radiance for all training fields of a given vegetation
type.

The spectogram is a plot of channel number versus mean reflective radiance
+ one standard deviation for each vegetative type.

SELECT analyzes the output from STAT to determine which combination of
LANDSAT spectral bands offers the best separability (correct classification
potential) for all vegetative classes, CLASSIFY takes the training field output
from STAT and classifies each pixel corresponding to one of the training classes
supplied by the user. DISPLAY then processes the map produced by CLASSIFY and
prints out the results in the form of a digital grey shade product at an approx-
imate scale of 1:24,000,

The natural vegetation of the study area had previously been separated into
six commmnities and two cover categories of less~than and greater-than 50 percent
(Haase, 1972). For the computer analysis only four commmities were classified:
1) creosote bush-mesquite, 2) tamarisk-arrowweed, 3) seepweed-pickleweed and
4 mesquite. No attempt was made to identify cover differences. The cattail
community which represented only 23 of 2681 total acres mapped was not considered
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a mapping unit, and saltbush did not occur in the lower 15-mile stretch. One
additional natural class, bare rock, and four agricultural-use classes were
added to the four natural communities to complete the nine-category classifi-

cation scheme.

Irﬁining sets within each of the four communities were defined on Haase's
vegetation map (Fig. 14) of the study site (1:24,000) and on 9- x 9-inch
NASA high-altitude color infr&red transparencies (1:120,000, Flight 73=016,
9 February 1972). The location of each training set was then logateﬁ on the
PICTOUT grey shades so the coordinates of the training filelds could bé”accur-
ately determined for CALSCAN processing. Because the riparian communities
varied in size and tended to integrate into adjacent communities, the training
sets varied in size and thus in number of pixels.

Figure 15 is the computer map of the lower 15-mile stretch and encompasses

R A £ i e B

the training field areas used in the computer classification., Each riparian

commnity, agricultural class, and bare rock is shown by a unique computer
symbol which denotes the classification given to each pixel (i.e,, creosote

A

bush-mesquite .; tamarisk-arrowweed -; seepweed-pickleweed +; and mesquite /).
The mapped f£loodplain averages 1,350 te 2,800 ft in width and is delineated
from the adjacent alluvial surfaces, intermontane bajadas, and dissected

St g g

block mountains by the - symbol also corresponding to the seepweed-arrowweed

FEwe

T

community., Riparian communities tended to intergrade and there was also a

i

tendency for the crecsote bush-mesquite community te occur on the nonriparian

bajadas which accounts for some intermixing of computer symbols. Low-level
flights over the study area confirmed the continuyum distribution of some
riparian species; but commnity boundaries could generally be delineated.
Riparian vegetation can be readily distinguished from agricultural areas.

The abrupt transition between cultivated fields and natural plant communities
facilitates this ﬂeparac1on.

e

Two additional training sets were established in che-upper reach before
training sets derived in the lower reach were used by the computer to generate
a map of the upper 1l5-mile reach. A Saltbush Community which did not occur
in the lower atretch, and a natural area (bajada) were added to faciliﬁate
the computer classification.

A classification summary by training class for the lower reach and a
sumrary which combines the lower and upper reach is showm in Table 8, The

percentage correct refers to the actual percentage of each training field

T e o At R 2 P N s TR R e L oo g il e = T e WIS 5 ol N S et e e 3

subsequently classified into a given class by CALSCAN. An overall performance

plpane——
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Figure 14. Floodplain vegetation along the Lower Gila River was mapped by Haase (1972) and his
was used as a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>