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Water Balance Improvement by Afforestation for Farmland with Saline Problem in a Semi-arid Area
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ABSTRACT : In Western Australia, food production was gradually declined because of salinity problem.
This salinity caused by ascending ground water table, which was caused by conversion from forest to
farmland in wheat belt area over two centuries. To avoid salinity problem in this area, agro-forestry is
one of the choice for improving this situation. When agro-forestry will be applied, trees will be
planted in some part of farmland, and these trees will uptake ground water, which decline water table.
So

agro-forestry is good method for countermeasure to salinity problem and green house effect, but no one

At the same time, these trees will stock carbons inside their body from atmospheric CO,.

has criteria how large area will be converted to forest from farmland. Thus, in this study, based on
water balance analysis, we aimed to establish water balance estimation model for designing

#E 5!5*6

agro-forestry for farmland of Western Australia.
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Fig. 1. Ground water depth change from 2001
in the research area.
EHIFE, ZOHIE TOKNZORENREEEZ X LR
TW5, ZNiE, TO— URTIIERIC X % K4t

EBRIC X BRI LT T2as, (kiR LR
BT 52810k o, MHOKERESBDL, Ko
TP TICITFE SN dThbd, HAD LI IZA
W 7 M C 1 R AKITEAHS I - T E - TH KR
HRETERIZZ LWA—R T U 7 T FkOZE)
T2 EOTHIZFRE T2, Lo T, TR EH%Z
B <oz, 2o FHIOM TR 2P T 20 ER D D,

AR T AREYEH T2 FED 1 D& LT, k%S
s Y ZhUE, RO o R EE & R bR
THI LIS T, BIRPHITIZERD KD L72iR) bl
TARZEZRN LT TENLEBSE D, ZORKRICE D7
HEITBEMICEIDEBEL Y 202D, BRICE DK
AL W BIR L BREMIC L ARBERENREL 2D Z LI
FoT, HITFAKPMET T 2, —BEHITARN S 2 —EKRN
DT TTE, EEOGBRMEIIERCE D7), A
iR FELE FHINLTWD,

2001 4£ X ¥ The Forest Product Commission (FPC) 23H
bl o THEA—RANT YT OEEHE (Wickepin:
117°40'E, 32°44'S) THEMFEBR Z BRA L7, 2 Z DAk
TR Tx LAY —=EWoT, EMOETEARKMIC
BT 50T, BEHio— 2 kiR L C,
BREAELFRIED L ICHAEZMEZ 5 HIETH S,
Z OREMRIZ X 5 T Fig. 1 IR X 91T, fEARE 7~8 £ H
THITKROETAER SN, Zhickh, HEECE-
TULHEAME T L7z 0 HEE S 7o 0 U7z bk 2 320
T, BEAFEIRT OENE L FRFC, kI XD RE
DEENERARETH D, LoTHA—A T I TMD
Wheat belt Hi#5 TIE, HEEORBLZZIT T 25 EHM A
Mt e L CHMCRIATE 2 ¢ & 272,

7L, WEERBHAERT 55 IXMEN TR, B
TERBIIE T LTV D BEM DA EE T & 5 T A fR

Fig. 2. Conceptual image of water balance analysis.
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Fig. 3. Small watershed for the water balance anaylsis.
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Table 1. Coefficient of regression list for allometric equation

of Eucalyptus globulus.

coefficient of

regression b ¢
Stem 2.985 1.943 0.947
Branches 5.794 2.158 -0.881
Leaves 4.465 2.856 -1.119
Bark 2.348 1.487 0.692
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Table 2. Biomass estimation results in afforestation sites.

Total biomass Surviral ratio

Site Species name .
[tha™] [%]
DH E. globulus 39.5 91.9
E. occidentalis 22.5 100.0
E. globulus 17.0 52.6
DL E. occidentalis 18.7 96.9
P. radiata 19.7 87.7
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Table 3. Evaporation amount estimation results of planted

trees.
Evaporation amount
P. radiata E. sargentii E. globulus E. occidentalis
ety 824 13.1 7.41 12.1
. y;‘;f?'"ee_,] 3.01 477 2.70 443
33 spacing 0.334 0.530 0.330 0.493
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Table 4. Results of water balance analysis.
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[ha] [m3 year"] [m3 year"] [%]
HEFR I 17.1 6.47 x10* 536 x10* 120.7
KK 11.4 3.43 x10* 3.57 x10* 96.1
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