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Assessment of Ecosystem Water Conservation Value
in the Upper Minjiang River, Sichuan, China*

QIN Jiali, YANG Wanqin™ & ZHANG Jian
(Faculty of Forestry, Sichuan Agricultural University, Ya’an 625014, Sichuan, China)

Abstract The natural ecosystems in the upper reaches of the Minjiang River in Sichuan, China have great water stock, which
is an important component for the “water tower” of the Yangtze River. The field investigation combined with the analysis of
inventory data and published literature was conducteded to evaluate the water conservation quantity of the major ecosystems
(forest, shrub and grass) in the upper Minjiang River. Furthermore, the economic value of water conservation was also
accounted according to the ecological economics assessment methods. The water conservation quantity was 21.23x10% m?,
17.92x10% m?® and 14.00x10® m? in the forest, shrub and grass ecosystems in the study region, respectively. Correspondingly, the
values were 6.34x10% Yuan, 5.36x10° Yuan and 4.19x10® Yuan in forest, shrub and grass ecosystems, respectively. The majority
of water conservation in the three systems was distributed to the canopy and soil layer, and relatively smaller in the litter layer.
The forest ecosystems showed the largest water conservation economic value, which accounted for 39.92% of the total value
in the study region. Comparatively, the shrub and grass systems accounted for only 33.73% and 26.35% of the total value. In
addition, the spruce forests played the most dominant role in conserving water, which accounted for 51.22% of the total forest
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ecosystem value and 20.48% of the total value in the study region. Fig 2, Tab 4, Ref 31
Keywords water conservation; the upper reaches of the Minjiang River; ecological value; ecological economics
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Table 1 Main ecosystems in the upper reaches
of the Minjiang River
TERR o
el R Arca Ao
Ecosystem Representative plant ) Soil type
(A/hm?)
type
AR Cupressus 4047
12111 Pinus armandii 2780
HEK Betula 100389 N
%k Abies 344703 ML FERE AR
#:JE Quercus 35877 i% W 3 .
FOYN e . Cinnamon soil,
V&M H Larix 10016 .
Forest . . . yellow brown soil,
7{‘;7'5 Cunninghamia 12510 4 (oo soil, dark
A2 Tsuga 16463 4rown soil
i Populus 2178
WA Pinus tabulaefrmis 16192
=2 Picea 230561
/it Subtotal 775808
CURIZE. JEHET BRI, & RS
i T 'njm*iggfﬁr. 786695 Dry-cinnamon soil,
Shrub Sophora, Ostryopsis, Quercus, cinnamon soil
Rubus, Rhododendron, etc. . ’
brown)s_oﬂ __
W R L i
BRAFEE KOG DU T L
PN fi+
Grass Polygonum, Leontopodium, 797069 Dark brown soil,

Kobresis setchwahensis,
Kobresis humilis, etc.

subalpine meadow
soil, alpine
meadow soil
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Table 2 Hydrological characteristics of major vegetation types in
the upper reaches of the Minjiang River

SV PR [/ /1T PN O Bz D
T EREE e I

ﬁﬂ Interception %E Maximal Non- E PN
Major  rate of canopy  Litter . .
. water holding capillary Reference
vegetation layer stock . capacity porosity

type (r/%) (p/t hm?) /%) /%)
A 20.6 15.5 256.6 8.91 [15, 18]
B 16.1 18.1 273.0 10.16 [18, 30]
C 24.3 22.3 286.7 12.40 [15, 18]
D 333 22.0 366.6 14.45 [13, 18]
E 24.3 14.0 287.9 13.92 [18,30]
F 28.9 13.9 204.8 8.38 [18, 30]
G 20.6 15.5 256.6 8.91 [15, 18]
H 28.9 26.2 304.0 13.30 [18, 30]
I 18.0 18.4 269.4 11.50 [15, 18]
J 28.9 18.1 273.0 10.16 [18, 30]
K 23.5 27.2 326.1 12.23 [18, 30]
L 25.0 9.0 388.0 9.80 [13,25]
M 16.8 3.6 193.0 10.58 [17,25]

Az HIK; B: f1I0KS; C: MEA; D: WAZ; B: #5JS F: %042 G: B2 H: Bk
K25 1T B 3 A Ke =42: Le N M: 5. R
A: Cupressus; B: Pinus armandii; C: Betula; D: Abies; E: Quercus; F: Larix;
G: Cunninghamia; H: Tsuga; 1: Populus; J: Pinus tabulaefrmis; K: Picea; L:
Shrub; M: Grass. The same below
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Table 3 Water conservation quantity (Q) and value (V) of major ecosystems in the upper reaches of the Minjiang River

A RGRT o )= Rk = it R
Ecosystem I,T/?{)“ /}\]reza Canopy layer Litter layer Soil layer Total Value per unit
type ( m?) 0 2 0 v 0 v 0 v (Yuan/hm?)
FRIK Forest 717.6 1450.6 4.34 59.4 0.16 612.9 1.84 2122.8 6.34 819
#EJN Shrub 78.7 1301.9 3.90 273 0.08 462.6 1.38 1791.9 5.36 681
il Grass 79.7 888.2 2.66 5.5 0.02 506.0 1.51 1399.7 4.19 525
41l Total 236.0 3640.7 10.90 92.2 0.26 1581.5 4.73 5314.4 15.89 674
;‘ 3000 - 4 35007
= B Forest = ;—E 000 DA DG
= < L § = 2 r
é 2500 B Shrub . :\3 BB BH
ot B Grass H = 2500
.2 2000 -%
= =
g § | 5 2000
2 1500 £
-
3 S 1500
o S
2 1000 =
= = 1000
500 - 2 s00
e o Lk | Cl—— | ) 0 Tt
LL { Total LL
Bl SRS R G UK ISR TR fiE B2 B RGO HAUK IR TR e
Fig. I Water conservation capacity of per unit area of major ecosystems Fig. 2 Water conservation capacity of per unit area of forest ecosystem

in the upper reaches of the Minjiang River

in the upper reaches of the Minjiang River
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Table 4 Water conservation value of forest ecosystem in the upper reaches of the Minjiang River
ER) St I Area jibJz Canopy layer K& ¥))z Litter layer 3L Soil layer i Total
Vegetation type (4/10* hm?) 0 14 0 14 0 14 0 14
A 0.4 5.5 0.02 0.2 0.00 2.2 0.01 7.9 0.02
B 0.3 3.0 0.01 0.1 0.00 1.7 0.01 4.8 0.01
C 10.0 161.8 0.48 6.4 0.02 74.7 0.22 2429 0.73
D 34.5 761.6 2.28 27.8 0.08 298.9 0.89 1088.3 3.26
E 3.6 57.8 0.17 1.4 0.00 30.0 0.09 89.2 0.27
F 1.0 19.2 0.06 0.3 0.00 5.0 0.02 24.5 0.07
G 1.3 17.1 0.05 0.5 0.00 6.7 0.02 24.3 0.07
H 1.6 31.6 0.09 1.3 0.00 13.1 0.04 46.0 0.14
1 0.2 2.6 0.01 0.1 0.00 1.5 0.00 4.2 0.01
J 1.6 31.0 0.09 0.8 0.00 9.9 0.03 41.7 0.12
K 23.1 359.4 1.08 20.5 0.06 169.2 0.51 549.0 1.64
411 Total 77.6 1450.6 4.34 59.4 0.16 612.9 1.84 2122.8 6.34
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