
POINT TO AREA CONVECTIVE RAINFALL SIMULATION^
Herbert B. Osborn &

Abstrac t.--Convec t ive rainfall can be simulated for un-
gaged rangelands as Input to more complex range management
models developed to Increase long term range productivity
through more efficient water use and erosion control.

INTRODUCTION

The largest single land classification In the
world Is "rangeland." Thus, a small percentage In
crease in rangeland productivity could mean a large
increase in livestock production. However, both
short and long terra effects of range "Improvements"
are uncertain, unless there are accurate estimates

of both the hydrologic and forage variables. The
principal hydrologic variable affecting forage pro
duction is rainfall, and the most-dependable source
of moisture for much of the world's rangeland 1s
convective rainfall. For example, for rangelands 1n
southeastern Arizona, about 70? of the rainfall and
nearly all runoff results from summer convective
rains. The occurrence, or lack of occurrence, and
the distribution of convective rainfall determines
whether there will be water for range forage, stock
ponds, ground water recharge, erosion, and sedimen
tation, and In the extreme, damaging flood peaks.
In this paper, Natural Weather Service (NWS) rain-
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2/Research Hydraulic Engineer, Southwest
Watershed Research Center, USDA, Western
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gage records in Arizona and New Mexico were used to
predict rainfall occurrence. Records from dense
raingage networks on two USDA, ARS experimental
watersheds in Arizona and New Mexico were used to
develop depth-area models for thunderstorm rainfall.
The rainfall models would be an Integral part of

more-complex range management models developed to
increase long-term range productivity through
improving range forage, more-efficient water use,
and erosion control.

RAINFALL OCCURRENCE

There are significant differences 1n types
and amounts of rainfall 1n different regions of
Arizona and New Mexico, which can complicate a pre
diction model. For example, In southeastern
Arizona most thunderstorms can be classified as air-
mass; whereas, In eastern New Mexico frontal acti
vities are important considerations 1n estimating
rainfall. In the higher mountains of. northern and
central Arizona and New Mexico, winter rain and
snow are more Important sources of precipitation

than are summer thunderstorms, although thunder
storms still produce a significant amount of rain
fall.
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« AREAL RAINFALL GENERATED WITH ALAMAGOROO CREEK THUNOERSTORM RAINFALL MOOEL.

• • AREAL RAINFALL CENERATEO WITH WALNUT GULCH AIR-MASS THUNOERSTORM RAINFALL MOOEL.

Fig. 1. Simplified schematic.diagram of summer rainfall occurrence in Arizona and Hew Mexico.
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