Appendix A Precipitation measurements
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Ⅲ Measurements

Introduction

1. Measurements of precipitation: precipitation gages, point measurements

2. Accuracy: from point to estimate watershed-precipitation

Ⅰ Precipitation

1. Nonrecording gages

(1) Open cylinder: Table A.1

(2) Standard nonrecording precipitation gage: five types (fig. A.1)

2. Recording gages

(1) Precipitation information: time of occurrence, duration, intensity

(2) Weighing-type: (fig. A.2a)

(3) Tipping-bucket: (fig. A.2b)

3. Storage gages

(1) Mountainous areas or remote sites

(2) Collector large enough to last for a month, a season, or even a half-year.

Ⅱ Accuracy

1. Sources of error

(1) Error causes: gage geometry, site exposure, wind effect, evaporation, adhesion, color, inclination, splash, …
(2) Random and systematic errors in nature

a. Random: topography, surrounding vegetation, aspect, altitude, human sources

b. Systematic: wind effects, wetting, evaporation, splash, gage inclination,

2. Wind effects

(1) Raindrop angle:

(2) Turbulence: updrafts, downdrafts

3. True precipitation

(1) Point accuracy

(2) Areal representativeness

Ⅲ Measurements

1. Gage installation

(1) Wind is the most critical factor in precipitation measurements

(2) Reducing wind effect

2. Improvements

(1) Shielded gages: fig. A.3

(2) Pit gages: fig. A.4

(3) Tilted gages: in mountainous areas

(4) Lysimeters: measure changes in weight

(5) Wind-speed adjustment: equation A.1-3

(6) Spherical gages: face the incoming direction of raindrops (fig. A.5-6)

(7) Globoscopic pictures: (fig. A.7)

a. Taking globoscopic pictures above the orifice of a rain gage

b. Obtaining wind speed in eight compass directions at the study site

c. Developing equations to estimate the effect of shelter-belt density on wind speeds and catch error by wind speed in eight directions

