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PILOT STUDY OF VEGETATION IN THE ALCHICHICA-PEROTE REGTION /Lo%
BY REMOTE SENSINGt

M. SotoQ, F. Lozanos, A. Diezu, C. Mejia“, J. VillaLl

ABSTRACT
A study of the application of satellite images to the iden-
t'.ficatlon of vegetation in a small area corresponding to the
arid zone of Verzcruz and part of Puebla i1s presented. This
sbudy is accomplished by means of images from the_Landsat satel-
lite obtalned on January 19th and May 23rd, 1973. |
The information 1s processed by means of the SIADIS compu~
ter program, from the Department of Hydraulie Resources (SRH).
Preclassified gray maps are obtained. These maps are the basils
for identifying areas covered by different types of vegetation,
according to the classification by Miranda and Hernandez (1963),
such as "izotales", bushes, juniper and stonepine forests,'culm
tivated dreas, etec. Ajdescription 1s made of each one of the
- various types of vegetation in the zone.
The interpretationrof the different maps is made on the
bagsis of information from the data bank of the Flora de Vera-
cruz Program, and varlous surveys made by land and air.

_INTRODUCTION _
' One of the problems to solve 1in the Flora de Veracruz program
" has been that of obtaining vegetation maps Which accurately reflect
the present stste of_the'Vegetal;layer; Vﬁgetation maps- at the "vegetal

e
1
i

1Flora de Veracruz, Contribution No. 24 of the Research Institute of

Biotlc Resources, A.C., the Biology Institute, UNAM, and the Chicago
Field Museum of Natural History, to perform an ecological floral study
;of Veracruz State, Mexaleco. . -

Biology Institute, UNAM (National Autonomous University, Mexico)
gResearch Institute of Biotic Resources.
_Remote Perception Department, Department of Hydraulic Resources.
*Numbers in margin indieate pagination in- foreign text.
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communlity" level are of great lmportance, because each veée%al commun-
ity 1is, as expressed by Sarukhan (1968), an ecological unit within an
ecosystem. /20

Apart from the intrinslc ecological value of the vegetation maps
in the sense that they represent the synthesis of a research, they are
the basls of severa) applications. Those pointed out by Gémez~Pompa
and Leon Cézarez (1970) will be mentioned. '

1) They are the basis for planning foresiry, agricultural, and
cattle research, since productivlty in these flelds ls c¢losely assocl-
ated with the different ecolo ieal conditions.

2) A knowleege of primevy and secondary communitiez wlll allow
‘one $o caleculate the preaent “and the potential productlvity of any
specles. A good example of this 1s the Committee for Study of Dioscoreas
- Ecology of the National Institute of Forestal Research. '

3) Planning of present @nd potential usage of soll must be.based
on ecologlcal investigations, for which vegetation maps . are of prime
“ importance,
by Inventories of renewable natural resources must be based on
:vegetation maps, since there is not an animal or plant whose distribu-
tlon is not controlled by some of “the factors involved in the distri-
bution of vegetation. :

5) Because plants are the best indlcators of edaphic variabions,
vegetation hias been used in the cartography of soil and rocks.,

€) A knowledge of the different ecological zones of the country
by means of.vegetation maps will undoubtedly make it possible to plan
in a senslble way a network:of biological reﬁerves, an urgent necessity
in our country. : / | - |

. Several techniques and methods have beenfused to solve the
problem of vegetation mapping within the Flora de Veracruz program -
for example, those proposed by GOmez-Pompa, et al, (196H), Gémez- PQmpa
and Leon Cédzarez (1970), Kucher (1965), Miranda et al. (19"67)5 Pérez
Giminez (1970), Sousa (1964), ete. I ‘ : Lo

' Other parameters . closely related to vegetation'have_alsO'been_
utilized, since according to GémezaPompa et al. (196H) and Cuanale
:{1966), the data correlatiori between climate, soil, topography, geology,
and vegetation is very jmportant, and ‘1t 1s well known that vegetation
"is an excellent indicator of atmﬁspheric changes. In this respect,



Gomez~Pompa and Leon Cazarez (1970) state that "it 1s so pervaslve that
in reglons where climate 1s an important factor, it can be seen that a
vegetation map corresponds to a soil map."

At present, remote perception techniques are being utilized with
speclal emphasis on the-information provided by the Landsat I and II
satellites, because expertence from other parts of the earth lndicates
the possibllity of performing thils in a much shorter time and at a lower
cost than using conventional methods. It has been calculated at the
Department of Hydraulic Resources that by using 1its computer, the total
cost, including computer time, materials, and manpower, is $0,19 per
square kilometer. ' '

The objectlve of this study 1s to evaluate the degree of accu-
racy ohtalnable from this technique of ecological research.

_ It seems evident, according to the authors' experience, that
this technique offers. great possibilities. It 1s, however, necessary
to analyze the information provided by the satellite by an interdis-
¢iplinary team, ueing equipment and resources from varlous institutions.
For this reason, the Research Institute of Blotic Resources, the Depart-
ment of Hydraullc Resources, and the Blology Institute of the UNAM have -
collaborated in this work, a pllot study of vegetation on the arid zone
of Veracruz, and part of Puebla, by means of images from the Landsat I
satellite. ' '

A first stage was performed at the Houston Space Center, Texas,
where some tests were performed to demonstrate the usefulness of remote
perception techniques in the study of tropical vegetation (Soto, et al.)
1975-1976). It was then proposed to carry on a second stage in a more
‘restricted zone, which could provide a’ basls for more detailed and pre-
- clse studies. ' '

 LOCATION AND PHYSIOGRAPHY . | /21
The chosen area of study corresponds to a part of the Puebla arid
zone and to the arid zone of Veracruz, whose limlts are: (Figure 1)

_Latitudc 19°22'08". Longitude 97°18'18" lefthand upper point
Latitude’ ¢9°20'02"‘ Longitude 97°13'51" righthand upper point .
Latitude 19°10'55" Longitude 97°21'10" lefthand lower point

Latitude 19°09'28" Longltude 97°16'37" righthand 1ower point.

- ORIGINAL PAGE IS
OF POOR QUALITY



gy

TOPOGRAPHY

This location comprises a bilg valley with alluvium soil with an
altitude between 2,310 and 2,400 meters above sea level. This land is
used for agriculture, both irrigated and non-irrigated. '

Therc are many limestone mountains generally on a southwest-north-
west directilon. the highest about 2,400 to 2,500 meters above sea level
(masl), (Ramos Alvarez and Gonzalez Medrano, 1972), (Figure 2).

- Several lgneous oubterops are alsbvfound in the form of stony
ground or as volcanic cones with altitudes up 4o 2,800 masl.

vl

GEOLOGY | |
In the werking. area the followlng ages are represented (Flgure
Jurassic superior: limestone sedimehtary_rodké;(Js)
Cretacepus: limestone sedimentary rocks (Ki, KM, Kor, Ks)
Tertiary intrusive and extrusive ilgneous rocks (Igl) and (Ige)

of the travertine type (Th and T.Tb) _

Cenozoic: extrusive igneous rocks (Cv and Cvs)
Quaternary: alluvius (Q)

HYDROLOGY

There are thrae salt water lagoons of volcanic origin Alchichiea,
Quecholac and Preclosa. These are not permanent ltreams, but torrential

- ralns can cause temporary streams which produce very serlous erosion.

",/,:.

In the valley, to the northwest of ‘Alchichica lagoon, a shallow
salty-water deposit 1s formed during the rainy season.

CLIMATE,

The élimate, aCcording to the Koeppen claSsification; modi fied ,
by Garcia, is BS, (kw"(w)(i'), that is, the most humid among semi-arid
climates, ‘because 1its P/T is 1arger than 22.4, The temperature is mild
with hot summers and an average of between 12°C and 18°C, 'Thé'doidgst_
month has temperatures in the range of -3°C and 18°C. The thermal os-
cillation is small, since the temperature differential between the hot-

test and the coldest months lies between 5°C and 9°C. - Rain occurs



mainly in the summer. The winter rain is less than 5% of the total
(Garecia, 1972).

The reasons why this zone was chosen were:

a) There is information on 1t at the Flora de Veracruz data bank.

b) The Plora de Veracruz program also has a study on the flora
of the zone,. '

¢) The structure of vegetatlion is relatively simpie.

d) Itd flora is generally poor.

e) Iﬁ% access 1s easy.

X

 METHODOLOGY - " /24

The work was based on the satellite images obtalned on January
19 and May 25, 1973; especially the last one.

Computation

To process the information, the Department of Hydraulic Resources
STADIS system (Automatlic Interpretation System for Satellite Images)
was used. Initially, gray maps were obtained, from which the zones of

Interest were. located. Once the zone of study was defined, training
flelds were selected to determine the spectral characteristics of the
vegetation types of interest. To this end, non-supervised classification,
gradient and divergence analyses were used. With the result of these
analyses, and based on conventlonal photo-interpretation and field data,
groups were deftermined as a function of the digitalized information |
. homogenelty. These groups were used to do a preclassification (the
‘name 'preclassified' stems from the fact that it was done in the office).
Subsequently, the preclassified data was correlnted with that
obtained from the field studies. The results of this correlation were
used for the final classification. The final classification shows, 1n
addition to the ‘maps, the- area covered by each class of vegetation and-
the zone limiting coordinates.

) Ground Support | : 't
Several field trips helped to identify and locate the different
groups which appeared on the gray maps, preclassifled and classifiled by

the computer. : o _ ;
Besides, plants were collected in the zonc With the infOrmation
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Figure 1: Area location. The upper right projection corresponds to
an image from the Landsat satellite.
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Figure 2: Topographlc map from the Topographic Chart of the Defense
Department (1968).
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