26 6 Vol. 26 ,No. 6

2006 6 ACTA ECOLOGICA SINICA Jun. ,2006
1 2 2 3 3
) ) ) )
(1. s 571158 ; 2. 0 3. s 510275)
, 2003 HK | 208. 79 x
10°,
:1000-0933 (2006) 06-2020-07 :F062.2 , X171 ,Q14 A

Valuation of ecologic services o MaiPo marsh in Hong Kong
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Abstract :Mangroves are sdt-tolerant trees or shrubs found dong lowenergy , tidd shordines in tropica and subtropica areas.

Mangrove marsh , including mangrove communities and their habitats, support a variety of forage resources for commercidly and
recreationdly important birds, fishes and invertebrates. They d < provide awide range of ecologicad services such as purification
of polluted guif weters, protection againg floods and hurricanes, reduction of shoreline and riverbank erogon, control o air
cormponents, and maintenance of biodiversty. These services enable, pronote, and sustain ecoronic activities in coadd areas
throughout the tropics and subtropics. However , the ecoromic vaue of naturd products and ecosysem services generated by
mangrove foreds is generdly underestimated. As a consequence , the deforegtation rate of mangrove forestsisriang rapidy due to
large-scale development activities such as agriculture , aquaculture , foredry , sdt extraction and irfragructure. This maekes the
eval uation of the ecologic services value of mangroves extremdy importart .

Ma Fo marsh is the larges remaining and nmog important wetland in Hong Kong. This pgper gpplies a suite of ecologica
ecoromic methods, including marketing price method , shadow price method , subgitute method , fuzzy methemetics method , and
quedionnaire invedigation method , to evd uate the ecologic services vadue o the MaRo marsh. Snce it is not possble to place a
nmonetary value on dl reevant services, this paper condders the nmog important services: meteria output , cortrol o air
cormponents, sewage purification , tourism and education function , and maintenance of biodiversity. Eva udtion o the results show
that meterial output is valued & HK 51138 x 10° ; cortrol of ar componentsis valued & HK |5 14. 54 x 10° ; sawage purification
isvaued a& HKB141. 9 x 10° ; tourism and education is valued a HK B 23.37 x 10° ; and meintenance of biodiversity is valued
a HK 8.05 x 10°. The totd ecologic services vaue of the Ma Ro marsh in 2003 is HK 5208 79 x 10°. The paper d®
dscusses briefly the shortcomings of present ecoromic vduation methods and suggests inproving future sudies by increasng
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eoologcal knowledge and advancing monetary va uation methods.

Key wor ds:mangrove marsh; ecologca services vaue; MaRo in Hongkong, China
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Table 1 Landusing in MaiPo marsh
Land usng types Mud shore Mangrove F shpond Water channdl Shrinp pond Reed Bare ground Totd
Area (hn?) 387.6 233.8 412.9 250.4 157.3 81.6 5.5 15290.1
Percent ( %) 25.35 15.29 27.00 16. 37 10.29 5.33 0.36 100
1.2
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Table 2 The sum o birds in different month
Types
Morth B A / Tote
CQormorants Ardeids etc Ducks/grebes/pelicans Rails/ooot etc Tringa Qlls/terns
1 6230 2660 7102 110 9845 133302 39249
2 4202 1951 6241 57 3477 7825 23753
3 164 1539 3735 125 6635 185 12383
4 0 965 58 65 7152 79 8319
5 0 1082 27 17 5869 5 7000
6 0 864 32 17 54 0 968
7 0 759 22 7 429 0 1217
8 0 1117 21 8 1317 0 2463
9 0 1265 1213 33 1662 0 4380
10 47 1412 2404 57 2006 0 6296
11 3602 2367 8134 68 7535 4059 25765
12 5021 2563 6152 130 3423 9291 26580
I:i ( 3) ) 2
T, ; HK B 1. 86/kg
OP;,
OP, = HKB1.86 XX T - F = HKP11.38 x 10°
, oP OP, OP, , HK [520. 93 x 10°
2.2

Gy 1.1x10gC/(nf-a) ,
C= GPr- Sr+ GPg- Sg = 3.39 x 10° (kg/a)
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Table 3 Thefood demands o different birds!® !
(g/d) (g/d)
Types Food Derrend(g/d) Types Food Demend(g/d)
Phal acrocorax carbo 660 Tringa stagnatilis 18.9
Ardea dinerea 672.3 Tringa ochropus 48.45
Egretta alba 672.9 Tringa glareda 16.5
Egretta garzetta 492.3 Stint Calidris ruficdlis 6.9
Bubulcus ibis 433.2 Himantopus himantopus 51.3
Ardeda bacchus 383.4 {# Charadrius alexandrinus 11.4
Waterhen Amaurornis phoenicurus 54 Anas crecca 161.7
Gallinula chloropus 56. 4 Anas acuta 216.3
Fulica atra 70.2 Anas dypeata 166. 2
Recunvirostra avosetta 77.4 B Tachybaptus ruficalis 20.4
Tringa erythropus 42.3 Larus ridibundus 136.5
Numenius arquata 219.3 Larus heuglini 188.7
Tringa totanus 36 Gdochdidon nilatica 131.4
Anas pendope 75
2.3 4
Table 4 Water quality o different water
BODs TSS NHz-N TKNEN Totd-P
, (3 tem (o) ()  (mg) () (mgh)
2 ) M 6.55 135.89 5.02 5.05 0.54
G 12.02 94.78 1.65 2.47 0.52
' Y 0.161 1612 0.0 0043  0.161
! * 143.1 212.1 20.1 25.3 4.4
M. ( )i 6, (
4 ), &,
18
: e BOD: ,
TSS, NH:-N, TKN-N, Ortho-P H
H = (0.25, 0.25, 0.062, 0.063, 0. 125)
15 , [0,1] , R:
r1i1 r12 r13 rl4 rl
r21 r22 r23 r24 r2
r31 r32 133 34 r
r4l r42 r43 r44 4
r51 52 53 r54 5
R Re Ru Re ().
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A =[ReXH- Ry XxH]/[Ru X H- Ry x H] =20.12%
892 x 10° m’/a ( HK B 1437.6 x 10°/a HKB33.6
x10°/a) , HKpB 1.65/m’ , (-) HKB1.65/m’; HK B 2595 x
10°/a, HKB2 91/ m’, HKpB2 91; HK B4. 56/ m’
, HK B0. 92/ m’
, 5
5 2003
Table 5 The tide gap o months in 2003
Month
Item 1 2 3 4 5 6 7 8 9 10 1 12 Averae
Low tide(m) 0.40 0.37 0.36 0.37 0.33 0.35 0.37 0.46 0.50 0. 46 0.44 0.41 0.40
High tide(m) 2.51 2.34 2.34 2.28 2.36 2.40 2.41 2.44 2.44 2.53 2.52 2.38 2.41
15d, : ,
Q:
Q = (Sm + Sr) x 2.0lm x 365/15 = 154.24 x 10° m’
,Sm , Sr PW
PW = Q x HKB0.92/m’ = HKB141. 9 x 10°
2.4
,2003 40466 ,
350 , 3R’7 9 % 11
, . ,
, T
T=T+ Tc+ Tt+ To
i ( , HKB70) ; Tc (
. ) T (
, 40 % : ,
) ;To ( )
T= T+ Tc+ Tt + To = HKB18.77 x 10°
WWF( ) , HK B 1. 409 x
10° HKP 3.209 x10° , ,
TER 3 , HK B 23.37 x10°
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, , B/ : Table 6 Analyss d willing to pay
EV = HKB8.05 x 10° Factors x? (P) orrelation
Age 16.9 0.05 correlation

3 Praofesson 25.4 0.20 Un-correlation

(1) V= Education 19.4 0.30 Urrcorrelation
OP+ AC+ PW+ TER+ BY = HK[5208. 79 x 10° Income 25.6 0.50 Unrcorrel ation

2 , 1
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