
1. There are numerous methods for determining reservoir evaporation using various measurements. 
TIns problem assumes the water surface of the reservoir has an area of 106 m2 (1 knl) with a steady 
flow rate of water into the reservoir of 0.2 m3 

S"I. 

(a) The steady flow rate leaving the reservoir is 0.15 m3 
S"I . What is the daily evaporation rate in 

[lilin dail]? 
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(b) The steady state dissolved salt concentration in the flow entering the reservoir is 300 g m"3 and 
the steady state dissolved salt concentratiOl1reaving the reservoir is 400 g m"3. What is the daily 
evaporation rate in [Iilin dai']? fi"\ tn C\.SS OlA-T 
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(c) Over a day the average heat input to the reservoir is 0.125 kJ m"2 S"1 and the enteriilfiiiici exiting 
water temperatures are the same. What is the daily evaporation rate in [nml <l?-tl]? 
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2. A vessel contains air and water vapor at 101.3 kPa total pressure and a temperature of 20°C. 
Water is at its saturation vapor pressure of Pw· = 2.34 kPa. 

on of water vapor in the vessel [g m-3]? 
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(b) Dry air has a molecular mass of28 .97 g mole -1 and water has molar molecular mass of l8..z 
mole-J

• What is the total gas densitY-at 101.3kPa total pressure ancl...2£fC with water at its saturation 
vapor pressure? . 
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(c) The water-saturated air at 20°C and 101.3 kPa also has fog droplets (condensed liquid water) 
with a mass concentration of 0.06 g m-3. WiTnliis fog change 1he -dens ity-of the air calculated in part 
(b)? ~ 
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2. (cont.) 

(d) What heat is required to clear the fog [kJ m-3]? 
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3, Photosynthesis occurs within leaves with the overall reaction of 
CO2 + H2 0 = CH2 0 + O2 

where CH20 is a simplified fonnula for organic matter. The CO2 comes from the atmosphere and the 
H20 comes ii-om the soil and the molecular oxygen, O2, is released to the atmosphere, The exchange 
of the gaseous constituents occurs in a leaf boundary layer that is ofthiclmess b where the air is _ 

assumed to be stagnant. Sh~ J>t-pr, 
(a) Show by a water mass balance over ~~~l1tial~ _ JIQLvQ!.!:lllle_ t~~!~,:!er ~~ss concentration i ./? b 
the air within the leaf boundary layer is described by, -. ~ -II. ~ 
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(b) What is the stea~ state water mass concentration in air within lheJeafboundary layer if the 
relative humidity is 100% at the leaf surf?-ce and P wn, b- in the-bulk -atmosphere? 
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(c) Sun shines on the dark leaves leading to a temperature of the leaf of TL thai is greqj:er Jhal1Jhe 
ambient air temperature, Tnir, What is l he steady state air temperature profile in the leaf boundary 
layer? - .~~ .. --
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3. (cont.) 
(d) What is the expression for the heat flux magnitude and direction for the conditions in (c)? 
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(e) Sketch the approximate profiles of CO2 and O2 in the leaf boundary layer when the leaf is actively 
photosynthesizi ng. 
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4. The dry atmosphere has an adiabatic lapse rate of rd = -1 aoe lan-I . 

(a) Sketch the temperature profile for a stabl~ dry atmospheric boundary layer compared to a neutral 
atmospheric boundary layer. ?fI..\ 
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(b) What time of the day would you expect to find a stable atmospheric boundary layer and why? 
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(c ) Sketch the temperature pl~Qfi le for an unstable, dry atmospheric boundary layer compared to a 
neutral atmospheric boundary 1<1Yer. _.--._ . --.- ----_ .... ____ ._ 
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4. (cont.) 

(d) What time of the day would you expect to fmd an unstable atmospheric boundary layer and why? 
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(e) In respect for the weather today, describe mechanistically Santa Ana winds (also called Diablo 
winds, Chinooks, fOlm) 
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