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UNIT DESCRIPTION UNIT DESCRIPTION
P Dark red medium - grained arkosic to subarkosic sandstone and - Gumsiforons marl: Mioeene
: micaccous siltstone (LALUN FM.): Cambrian 2 Vps * d
Dark grey to black fossiliferous limestone with subordinate black . - . —
cm Ve { MOBARAL M 3: Corbomitorons Mursh Variegated shale, gypsiferous marl and sandstone; Miocene
Ele Palered, p and 2 Eocel Oav Oligocene andesitic lava flows; Oligocenc
T3m Marl, sandstone and limestone: Late Eocene Odi Diorite; Oligocene
Eat Andesitic tuff; Eocence Ogr Granite; Oligocene
Tav Andesitic voleanic, Bocene Oles Conglomerate and sandstone: Oligocene
Ek Well bedded green tuff and tuffaceous shale (KARAJ FM.): Focene OMql Massive to thick beddﬁ‘::c‘;"i limestone: Oligocene-
Oou Salt dome: Eocene-Oligocene e Late proterozoic - carly Cambrian undifferentiated rocks,
ecambrian
0 Light grey. thin - bedded to massive limestone (LAR FM.); Jurassic- petr Reeftype limestone and gypsiferous marl (ZIARAT FM.).
Cretaccous Palecocene-Eocene
K Cretaceous rocks in general; Cretaccous Ple and Pliocene
Koo - d Lt O ploe | Pluvial Piedmont and
Pliocene-Quaternary
Kol Thick bedded to massive, white to pinkish orbitolina bearing o High level piedmont fan and vally terrace deposits;
limestone (TIZKUH FM.); Early Cretaccous Quaternary
u Upper - andit rocks: Late G ofz Low level picdment fan and vally terrace deposits.
Quatcrnary
) y - ‘ Thick bedded grey o'olitic limestone, yellow to pinkish shaly
Mur Red marl, gypsiferous mar i;;;";d;l"“f and conglomerate (Upper red TRe limestone with worm tracks and well to thick bedded
-): Miocene dolomite and dolomitic limestone (ELIKATI FM.)
Light red to brown marl and gypsiferous marl with sandstone Dark grey shalc and sandstonc (SHEMSHAK FM.); Triassic-
Murm TRIs
intercalations: Miocene Jurassic
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Abstract

Land subsidence is a nonlinear and complex process that data-driven computational intelligence models can model it. In this study, the accuracy
and efficiency of hybrid fuzzy logic gene expression planning hybrid model in estimating land subsidence risk and its factors in Varamin aquifer
standardized. For this purpose, after selecting and gathering information from 15 factors affecting the subsidence event based on research
records in the GIS environment, they were first standardized by fuzzy membership functions and then gene expression programming method
was used to integrate the layers. Finally, using seven important statistical benchmarks based on radar image data, the model was validated in 4
different scenarios in input data and operators. The results showed scenario 1 with input parameters of bedrock level, Debi of pumping wells,
groundwater drawdown, geology and operators, +, - X, +, sqr, exp, Ln, ~ 2, * 3,3Rt, sin, cos, Atan, is the best model in training and testing.

Accordingly, the groundwater drawdown parameter had the highest effect on land subsidence in the study area.
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