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Abstract; Water structure of ecosystern, which was proposed by the corresponding author, is a
new concept compared with so called spatial, time and nutritional structures, To identify the dynam-
ics of ecosystematic water structures, eight ecosystems in succession series and regional climax-mon-
soon evergreen hroadleaved forest have been taken into consideration. The results showed that the re-
habilitations of vegetation and soil water structures were not synchronous, and the soil water structure
would not reach the spatial-time stable state if soil profile perturbation has not ceased for at least 50
years. The spatial-time stability of water structure in vegetation coincided with ecosystematic succes-

sion state. And to provide transpiration, the water monthly turnover times in vegetation would be-
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come fewer with succession to regional climax. From the study, it can be concluded further that water
structure is a part of the structure of an ecosystem, that the reflection of ecosystem to water environ-
ment is much more sensitive than that to nutrient dynamics, and that, with vegetation succession,
the water structure becomnes more complex. Also, during this process, the water content in vegeta-
tion increases and keeps stable gradually, and the water environment in ecosystem will become suave-
ly. The water structure of an ecosystem can be taken as-an index of evaluating the ecosystem health.

Keywords: Water structure; Ecosystem health; Monsoon evergreen broadleaved forest; Trop-

ics and subtropics; Forest succession series.
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Fig.1 The water content of the surface soil profile 0~50cm for different
vegetation ecosystems of 3 areas
The abbreviations in the figure (same as these in other figures and tables) represent the followings: BIf:
Dinghushan monsoon broad-leaved forest; DMF: Dinghushan mixed forest; DCF: Dinghushan coniferous forest;
LSF: Heshan local species forest; HMF: Heshan Acacia mangium forest; HGL: Heshan degraded grass land;
XMF: Xianliang mixed forest; XEF: Xiacliang eucalyptus forest; XBL: Xiaoliang bare land.
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0.42mm, H#, BT H 0.60mm, #HRHATH 0.24mm, F 466 B ERAEM 2 7
W4 0.49 1 0.80.
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Fig.2 The water contents of litter layer for different vegetation ecosystems of 3 areas
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Table 1 Water contents of both above and underground parts of vegetation ecosystems in the three areas {mm)

Mg EEEE RE 1 2 3 4 5 6 7 8 9 10 1 12 Memn 5/%

Locations Vegetationr  Position
types

BLE  Camopy  22.0£1.0 22.4%0.00 23.1%1.1 23.6+1.2 24.1£1.1 24.2:+1.1 23.8+1.0 233+01.2 22.7+1.1 22.141.0 21.6+1.0 20.2¢0.9 23.0 0.04

Sl Understory 0.3650.08 0.39+0.07 0.43:0.07 0.46£0.06 0.46+0.07 0.4420.07 0.41+0.06 0.3840.05 0.35+0.04 0.32£0.04 0.3120.03 0.32+0.03 0.40 0.13

Dinghushan Root  5.6%0.2 5.820.3 6.3%0.3 6.7£0.4 7.130.5 7.240.4 7.3£0.5 6.940.5 6.140.5 5.6t0.5 54£0.3 5.5t0.3 6.3 0.1

DMF  Camopy 14.7+1.0 15.3%#1.1 16.1+1.0 16.7+1.2 17.041.1 17.4#1.1 17.3+1.0 16.1+1.1 15.5%1.1 14.3+1.0 14.0£1.0 13.9+0.9 15.7 0.08

Understory 0.170.03 0.1940.02 0.23£0.04 0.26+0.05 0.2640.04 0.260.03 0.24+0.04 0.2040,03 0.18£0.02 0.14£0.02 0.13£0.02 0.14£0.03 0.2 0.24

Root  4.740.2 5.110.2 5.6+0.3 6.140.4 64205 6.7+0.6 68307 6.0+0.7 53+0.6 4.6:10.5 4.4+0.5 4.440.4 55 0.15

DCF Camopy  3.8%40.4 4.3+0.3 S5.1£0.5 5.9%0.6 5.840.6 59+0.5 6.020.6 51404 4.8+0.4 3.6t0.3 3.7£0.4 3.5:0.3 4.8 0.20

Understory 0.6340.1 0.80£0.1 1.1£0.1 1.3t6.1 1.3#0.2 1.3%0.1 1.2+0.2 0.93+0.1 0.8£0.1 0.51+0.07 0.51+0.08 0.50+0.08 0.9 0.34

Root  1.74#0.1 1.9£0.1 2.4:0.2 2.94#0.3 3.0£0.3 3.140.3 3.240.2 2.6+0.1 2.2+0.2 1.5£0.1 1.6x0.1 1.5+0.1 2.3 0.27

# W IS Caopy 6.7:0.4 6.8%0.3 8.0:0.4 8.3:0.4 9.0%0.5 9.310.6 9.5+0.6 B8.740.5 B8.6+0.6 7.6+0.6 7.8¥0.6 6.8+0.5 8.1 0.12

Heshan Understory 0.21£0.06 0.23£0.06 0.31£0.05 0.36+0.06 0.4040.05 0.41+0.04 0.40+0.05 0.3240.02 0.30£0.03 0.23£0.03 0.23£0.02 0.20£0.02 0.3 ©.25

Root  2.130.3 2.2%0.2 2.7:0.3 3.040.2 3.2+0.3 3.4:0.3 3.540.4 3.0+0.3 2.8+0.3 2.2£0.3 2.3+0.3 2.1+0.2 2.7 0.18

HMF  Canopy  6.9%0.8 7.420.9 8.720.9 10.0%0.8 11.6+1.0 11.241.0 11.4+1.1 10.1*1.0 8.6%0.9 6.9£0.7 7.4£0.9 6.720.8 8.9 0.20

Understory 0.42+0.1 0.4840.1 0.60£0.09 0.73+0.1 0.85+0.1 0.85:0.2 0.87+0.1 0.68+0.1 0.56%0.09 0.3920.06 0.41£0.08 0.37+0.07 0.6 0.31

Root  3.0%0.6 3.2%0.5 3.8£0.6 4.420.6 5.330.6 5.6+0.5 6.2+0.6 5.2:0.6 4204 32202 34403 3.0£0.3 4.2 0.25

HGL  Canopy 0 0 0 0 0 0 0 0 0° 0 0 0 0/

Understory  0.57£0.1 0.66+0.1 0.82£0.2 1.2£0.3 15504 L7+0.4 1.8+0.3 12403 0.95£0.2 0.5+0.1 0.61+0.1 0.44%0.1 1.0 0.45

Root  0.24:0.05 0.24£0.04 0.20£0.03 0.42+0.04 0.54£0.05 0.64=0.06 0.73£0.07 0.52£0.06 0.42£0.05 0.25+0.03 0.30+0.04 0.21+0.02 0.4 0.42

A B OXMF Camopy 6.6%1.0 7.4%0.9 8.0%0.9 8.6+1.0 9.1:1.0 9.1+0.9 89+0.8 8.6:0.8 8.0£0.9 7.2£0.7 6.840.6 6.420.6 7.9 0.12

Xiaoliang Undetstory 0.52+0.1 0.65+0.1 0.78£0.08 0.9140.1 0.97£0.1 0.94+0.09 0.87£0.08 0.74+0.08 0.63%0.07 0.49£0.06 0.45+0.05 0.44%0.05 0.7 0.27

Root  3.4%0.1 3.940.2 4.410.3 5.0:0.5 5.4%0.6 5.550.5 5.5:0.6 5.0%0.5 4.320.4 3.6:0.4 3.4%0.3 3.2:0.3 4.4 0.19

Caropy  2.5:0.9 3.140.7 3.6+0.8 46109 4.5+0.8 4.4:0.8 4.5£0.7 3.980.7 3.5:0.8 2.5£0.7 2.6+0.7 2.3:0.6 3.5 0.2

XEF  Understory 0 0 0 0 0 0 0 0 0 0 0 0 0o/

Root  0.65+0.2 0.81%0.2 1.0+0.1 1.340.2 1.440.2 1.4£0.1 1.440.2 1.2+40.1 0.95+0.1 0.62:0.08 0.6640.07 0.59£0.07 1.0 0.32




2.3 REMFEHLAEKE

BE FRER, RENEMKEIFINT .

El . EeAR 201.9mm, IRAEH 175. lmm, $HHHAK 146.0mm;
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A
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#2 FEMARRSEWEEERSSABERBBHTLL
Table 2 Comparison of potential evapotranspiration and water content of overground parts for the vegetation ecosystems of 3 areas

H0 Locations BT Vegetatlion types  Contents 1 2 3 4 5 6 7 8 9 10 | 12 Average WX
B BLF A N4 w8 B5 241 246 246 242 237 B1 24 2% 25 B2 0.04
Dinghushan B %2 320 4 68 109 105 143 122 114 89 73 41 8.4 0.44
DMF A 14,9 155 163 170 173 177 175 163 157 44 141 140 159 0.08

B 899 .3 746 9 1009 987 127.2 1283 127.6 131.6 1064 97.6 103.7 0.19

ICF A 44 51 62 72 71 12 12 60 56 41 42 40 57 0.2

B 779 746 702 779 1009 9.8 1283 127.2 1196 120.6 954 8.6 9.2 0.21

# W LSF A 69 7.0 83 87 94 97 99 9.0 85 78 80 70 84 0.12
Heshan B 6.4 43 0 749 12.9 983 1248 131,5 1327 1044 T9.9 688 927 0.32
HMF A 73 79 93 107 125 121 123 108 92 73 78 7.1 93 0.21

B 8.5 9.5 524 70.4 1082 123.2 1455 127.0 115.0 93.1 69.1 55.4 873 0.3

HGL A 057 066 08 12 1.5 1.7 18 1.2 09 055 061 0.4 1 0.45

B 70 .3 8.0 108.1 153.9 93.8 125.8 130.0 139.8 1055 612 559 984 0.33

bR XMF A 71 &1 88 95 1.1 100 98 93 86 77 173 68 86 0.13
Xiaoliang B ®6 W4 1 03 1082 1233 453 1271 1148 B2 6.1 555 8§72 0.39
XEF A 55 a1 3.6 46 45 44 45 39 35 25 26 23 33 0.24

B ®.7 10 5.9 .4 W6 126 148 1273 1154 9B.2 7.6 558 8.3 0.39

XBL A 0 0 0 0 0 0 D 0 0 0 0 0 0 /

B 9.3 749 048 107.8 159.6 1783 208.6 183.3 1709 1474 1243 1138 138.6 0.29

.63 -

A Water content in overground parts; B Potential evapey iration
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