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Tab.1 The experimental design for phreatic evaporation
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Fig. 1 The relation of accurnulate phreatic evaporation Et and the phreatic deptFH

2.4 AKSEERNTHRABRENEN
FIRHTHESRYER 20em REAMAKEARE EpkERASEREH, S
TARBKERUBKEERS B, WRER, KERREBHHBKERNER S8 EER



3 # ERES. PERRT 24 X+ F R R L A S 47

HUHRX, YBERNAKRSELRAOTEKA, BE Ep g, EkRELERYE, &
BAIBERA R T, BE# M3, kR A 2R B W, HEFZEE T RREKE
BHRRE, 7EEFMKR 2. 5m ZAE, WAREFRZ KRR ENNR® HEE EHRN
MMEFRETT. ERBRTEARRE - EEREELA, ZASHLBAIRBEK, 5
R —EREN, KRR OREEHR.

2000 {
1800 [
1600 & —— ofp ——F—— 4
1400 [ —. B0m 1
g 1200 [ kg 75 T
o 1000 L ——1 50m
& goo | ~C— 2, B0n
600 |
200 [
00 '
vy Byt o8 wig thigt
el

B2 SHFETHAKELARERETENER
Fig.2 The changes of phreatic evaporation with the scil texture
in the same phreatic depth
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ANALYSIS OF THE PHREATIC EVAPORATION
IN YARKANT RIVER BASIN, XINJIANG

Mao Xiaomin [.i Min Shen Yanli
( Department of Hudraulic Engineering, Tunghua University, Beijing 100084)

He Changde Zhou Kai Ainiwaer Abudureyimu
( Management Office of Yarkant River Basin, Shachie, Xinjiang 344000)

Abstract

As the main water consumption way in the vertical direction of the groundwater in arid
area in Northwest China, phreatic evaporation is one of the main reason for water rescurces de-
ficiency and soil salinization. The research on influence factor to phreatic evaporation and the
calculation method is very important to the evaluation of groundwater resources. In order to

find out the rule of phreatic evaporation and evaluate the groundwater rescurces exactly in
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Yarkant River Basin in Xinjiang, groundwater balance station was founded in Shache County.
Phreatic water evaporation experiment has been carried out since 1993. The experiment in-
cludes 54 survey canister for 54 treatments with different soil textures and different phreatic
water depth. The modified Mariotte Bottle is applied for water supply and groundwater level
control in the canister. The infiltration water flows into the measuring glass through balance
bottle. The phreatic evaporation of six different soil textures, including gravel, fine sand, fine
sand soil, sand loam, light loam and mid loam in different phreatic depth is measured daily.
Moreover, meteorological observation is carried out at the station. Based on the ohservation,
factors influencing phreatic evaporation are discussed and empirical formulae for estimating
phreatic evaporation are regressed. It shows that the main factors influencing the phreatic evap-
oration are 5cil ;exture, phreatic water depth and the atmosphere evaporation capacity. The
phreatic evaporation varies with the atmosphere evaporation capacity. The smaller the phreatic
water depth, the greater the influence of the atmosphere evaporation capacity to the phreatic e-
vaporation. The phreatic evaporation decreases with the increase of phreatic depth. When the
phreatic depth is larger than a critical value, the phreatic evaporation is close to zero. The
phreatic evaporation also varies with the soil texture. Generally, when the phreatic depth is
small, the phreatic evaporation is greater as the soil texture is coarser. However, when the
phreatic depth is large, the phreatic evaporation is greater as the soil texture is finer, This is in
acvord with the variation of unsaturated water conductivity with the soil water content for dif-
ferent soil texture, which also reflects the effect of soil hydraulic properties to the phreatic e-
vaporation. The regression to the phreatic evaporation or the phreatic evaporation coefficient
shows that the results of Tsinghua Formula [with the form:E = Emax(1 — e ®#'Ee} ] is the
best. But it requires more parameters that are not easy to obtain. The Exponential Type For-
mula (with the form: E/Ey = ae” *)and Arepsaros Formula [ with the form: E/Ey,y= a(l -
H/H,,,]®) ate suitable for the phreatic evaporation estimation of this region. The result of
Power Type Formula (with the form: E/E;,=aH ™ *)is the worst. The Simplified Exponential
Type Formula (with the form: E=ae ™ )can only be used in a certain pericd. The coefficient
a and b in the Exponential Type Formula from regression is 0.62, 1.55 (gravel), 0.62, 1.5
(fine sand), 0.62, 0.8 (fine sand scil), 0.62, 1.1 {sand loam), 0.62, 0.8 (light loam} and
0.62, 0.9 {mid loam). The coefficient a, b and Hmax in the Asepsanos Formula is 0. 62, 2.
2, 2.0 (gravel), 0.62, 2.6, 2.58 (fine sand}, 0.62, 2.8, 4.5 (fine sand sail), 0.62, 3.1,
3.5 {sand loam), 0.62, 3.2, 5.0 (light loam) and 0.62, 3.6, 5.5 {mid loam).

Key words:  phreatic evaporation, phreatic evaporation coefficient, etnpirical formula,

Yarkant River Basin,



