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Table1 Upper and lower limt vaues of correponding S sheped membership functions
Ciitical values Qiticd vaues
Indicators Indicators
X1 X2 X1 X2
pH (H0) 4.5 6.0 Ammonium N (mg kg™ %) 60 120
Organic meter (g kg™ Y 10 30 Available P (mg kg™ %) 5 20
Totd N (g kg™ Y 0.75 15 Avalable K (mg kg™ %) 50 150
Totd P (gkg Y 0.9 15 CEC (cnol kg™ b) 5 15
Totd K (gkg™ Y 9.0 20
' M&mjsﬁ (bm - D +1,5(i) = S(j)
, -2-101 b = n @)
j = . .
2 5 , 0, -1 1 1/[5‘4)'—59(%-1)”] ,S(i) < s(j)
1) Srex = Smin
» Sax Shin {S(i)li:]. n}
=mn{9,
Amxn:{aiklkzl ; / , . . P {
mi=1 n} O 0.1 10 , N[ Srad/ Syin +0.5]} ,min—int
an n»
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, M,
M = bij i =1,2,3, ,n 3
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[14] Mi n Wi, W =
S(i)(i=1 n) [W1W2W3 WJ i o
an nos VVI - WI/[ |ZWJ (4)
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Bnxn , CR=Cl/ Rl (5)
, , Cl=Am- n/(n-1) (6)
14
(141 Bhxn RI ,
, 2
2 1 10 RI
Table2 RI vduesd dscriminant metrix from exponent o 1 to 10
BExponent of di scriminant metrix 1 2 3 4 5 6 7 8 9 10
RI 0 0 0.58 0.90 112 1.24 1.32 1.41 1.45 1.49
, FI k
o ik k | , Wi
i
2
2.1
3
L L ( )
1.2.4 ’
n
Fl = ZaikWi (k = 1,2,3, ,m) (9)
&
3
Table 3 Vauesd quartitdive indcators for assessment of Hong Kong il qudlity ( k =51)
Indicators Mean Min. Max. SD.
pH (H0) 5.1 4.4 7.3 0.8
Organic metter (g kg™ %) 20.1 2.44 82.9 16.5
Totdl nitrogen (g kg™ %) 0.76 0.1 3.29 0.73
Totd phosphorus (g kg™ 2) 0.4 0.01 2.7 0.73
Totdl potasium (g kg™ %) 13.1 1.54 3R2.7 8.43
Amronium N (mg kg™ ) 65.8 15.2 153.8 27.8
Avalable P (mg kg™ %) 16.9 0 164.5 38.4
Available K (mg kg™ ?) 200.5 21 2314 537.7
CEC (cmol kg™ 9 8.38 2.97 21 392
2.2 (2)

Biox10
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CEC pH
1.00 2.91 3.86 521 5.91 6. 05 6.12 6.37 6. 89 9.
0.34 1.00 1.95 3.30 4.00 4.14 4.21 4. 46 4.98 7.0
0.26 0.51 1.00 2.35 3.05 3.18 3.26 3.51 4.02 6. 1.
0.19 0.30 0.43 1.00 1. 68 1.83 1.91 2.16 2.67 4.7
B B 0.17 0.25 0.33 0.59 1.00 1.14 1.21 1.46 1.98 4.0
0907017 024 03 05 08 100 108 13 1.8 3.9
0.16 0.24 0.31 0.52 0.82 0.93 1.00 1.25 1.76 3.8
0.16 0.22 0.29 0. 46 0.68 0.76 0.80 1.00 1.52 3.6
0.15 0.20 0.25 0.37 0.51 0.54 0.57 0. 66 1.00 3.1
L0.11 0.14 0.16 0.21 0.24 0.25 0.26 0.28 0.32 1.
(3) (4) w = (0.319, (9) 4
0.193, 0.138, 0.081, 0.058, 0.053, 0.051, 0.045, Fl ,
0.035,0.017)"; (7) (8) A e = 1 I m=>o08
11. 17 A rrex (6) 0. 130, ,0.6<5 FI <0.8 ,0.4< FI <0.6
(5 CR=0.087<0.10, 0.2< FI <0.4 ,F1 <0.2
w , 51
10 4 , 12
4 13.7%,30 %
Table4 Weight of indcaorsfor assessment o Hong Kong il qudity ,
Indicators Weight
pH (H0) 0.017 2.3
Organic meiter (g kg™ %) 0.045 ’
Tota ritrogen (g kg™ %) 0.058 2.3.1 pH
Total phoghorus (g kg™ ) 0.193
Totd potasium (g kg™ %) 0.081
Ammonium N (mg kg™ %) 0.053 (R?=0.531, p<0.01) ( 2a)
Avalable P (mg kg™ %) 0.138
Available K (mg kg™ %) 0.035
CEC (cnol kg™ Y 0. 051 PH(HO) 4.4 7.3
Sil texture 0.329
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Fig 1 Vduesd il fertility quaity indcators ( FI) a dl the il sanpling stesin Hong Kong
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, ( FI<0.4) , ,
pH(HO) 5.0 , ,
, FI 0.169, ;
, pH(HO) 5.0 , [16]
, 4.2 , 2.3.2 3 ,
10 1.0
a
08 081
0.64 0.6
z 2
0.4+ 04
. o 48 vs FI (R*=0.611)
0.2 L { 02 . Total P vs FI .
Vb o pH (H,0) vs FI(R?=0.531) iﬁﬁ:ﬂ; (;{‘,4)‘509)
0.0 - T T T T T 0.0 ; . ; . , .
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2 pH (H0) (F1)
Fg 2 Qorrdaionsd the FI vdueswith pH(HO) , totd P and rapidy avalable P
0.4 , ;
gkg *, ,
, FI 0.27
Fe Al ,
(n ( 20, 5 :
5 9gkg* .
0.611(p<0.01) 0.509(p<0.01), , 15
3 33.5%, 30 29.39%4%!
CEC FI , 2 200 mm ,
2.3.3 4 9 ( 80 %
, ) :
(@) '
( 5 :
, FI 0.59, 0.7

(1) Fung H. Hfectsd acaciason the physca and chemicd propertiesdf QGanitic ilsin Hong Kong. M. Phil. Theds, Geography Department , the Chi-
nexe Univergty of Hong Kong, 1995



XN,LuYF, WagRC. Pdimnary gudeson the integrated eva-

582 43
[20] ( Acacia contusa) ( Acacia
mangi um) (Acadia 9.) ,
’ ’ , [16]
5 Y
Table5 FI vaues and basc properties of ils under dfferent types o landscape
Landscape types
Indicators
Wood and Farmand Burned land Eroded land
pH (H0) 4.7+0.2 6.2+0.8 4.7+0.1 4.7+0.2
Organic netter (g kg™ ) 17.6+7.8 13.8+7.3 12.3+1.0 8.1+4.2
Total ritrogen (g kg™ %) 0.55+0.23 0.70+0.45 0.3240.17 0.45+0.08
Totd phogohorus (g kg™ %) 0.067 +0. 055 0.99+1.02 0.087 +0.103 0.066 + 0. 025
Totd potasium (g kg™ %) 7.7+5.1 12.7+5.9 17.7+9.7 17.2+7.5
Armmonium N (mg kg™ %) 77.4+27.9 59. 6+ 30. 6 64.9426.1 61.5+20.1
Avdilable P (mg kg™ Y 0.76+0.29 61.8+50.3 0.73+0.55 0.60+0.23
Available K (mg kg™ %) 86.1+39.7 127.4+70.9 65.7+41.1 63.8+28.1
CEC (cnol kg'l) 7.9%1.5 6.6+3.0 5.8+2.8 8.5+2.0
Fl 0.27+0.10 0.59+0.15 0.29+0.13 0.28+0.09
1) + Mean + S D.
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HONG KONG SOIL RESEARCHES
. INTEGRATED EVAL UATION OF SOIL FERTILITY QUALITY BASED
ON THE IMPROVED ANALY TIC HIERARCHY PROCESS

Zhang Haibo'®  Lw Yongming' "  Zheo Qigwo'?  Zhang Garlin*®  Wong Minghung’
(1 Sal and Environmental Bioremediation Center d Indtitute  Sail Sdence, CAS, Sal and Emvironment Jaint Open Laboratory ,
State Key Laboratory d Soil and Agricultural Sustainable Devdopment, Nanjing 210008, China)
(2 Croucher Inditute for Environmental Science, Hong Kong Baptist University, Komoon Tong, Hong Kong)
(3 Graduate Schod d the Chinese Academy o Sdences, Bejing 100039, China)

Abgract

Assesarent o il fertility quality was an dfective way to evaluate direct or indirect inpacts o artificid land

managements on the ils. This paper atermpted to present an integrated evd uation of Hong Kong il fertility quaity with im-
proved andytic hierarchy process (AHP) snce such sudy had never been carried out on the soils in Hong Kong before. il
sanples were oollected from 51 representative il profilesindcative of varied il types throughout Hong Kong, and 10 items of
il properties, including pH, il organic metter , il texture etc. , were determined. Resultsindicate that nore than haf of the
il samples were below the midde leve in il fertility , while those from farmands was relatively better and higher than 0. 7 in
il fertility quality index ( F1) , which was gpplied to quantify il fertility in Hong Kong. The low il fertility quality is at-
tributed mainly to the srong acidity and low contents o tota phosphorus and rapid available phosphorus of the sils. Besdes,
nmountain fire and il eroson contribute to a certain extent to degradation of the il qudity. Therefore, it is suggesed nore €-
forts be devoted to protection of vegetation and conservation of il and weter for the sake of inprovement of il quality.

Key words Hong Kong; Soil fertility qudity; Andytic hierarchy process (AHP) ; Integrated eva uation



