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Spatial and tanporal var iations of some hydrological factors in a

climax forest ecosysten in theD inghushan region

YAN Jun-Hua, ZHOU Guo-Yi, ZHANG DeQiang, WANG Xu (South China Institute o
B otany, A cadenia Sinica, Guangzhou 510650, China). Acta Ecologica Sinica, 2003, 23(11): 2359 2366

Abstract: A Ithough most partsof landscgpe are arid or desert in the subtropicsin theworld, the subtropic
region of South China is an exception, where monson evergreen broad-leaf forest, the clmax forest e-
cosystam in the region isconserved U sing fieldmeasurenentsfrom 1993 to 1999, w e analyzed the gatial
and temporal variations of some hydrological factors in this clmax forest ecosysten. M ain results are:
(1) the average annual precipitation is 1910 mm, of which 80% is from wet seasons and 20% from dry
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seans Themean monthly precipitation is highest in June and low est in January; (2) A bout 31.8% of
rainfall is intercepted Interception duringw et sean acoounts for 66. 7% of annual total Canopy inter-
ception ishighest in July and low est in January. T he rateof interception decreasesw ithin an increase in the
anount of rainfall intercepted in the canopy; (3) the annual runoff is 953. 0Omm w ith a coefficient of varia
tion of 49.9%. The anount of annual surface runoff is 252. 3 mm w ith a coefficient of variation of is
13. 2%. V ariation of annual surface runoff ismore closely related to that of annual precipitation than rain-
fall intensity. (4) A verage annual evapotrangpiration in themonsoon evergreen broad-leaf forest is 948. 2
mm, w hich anountsto 49. 7% of annual precipitation A nnual potential evapotrangiration is 1031. 4mm,
and is similar to the anount of actual evgpotrangiration Temporal variation of monthly evapotran9i-
ration lags behind that of monthly precipitation; (5) M onthly change in w ater storage in the ecosystan is
significant The anount of w ater stored in the catchment increases betw een February to A ugust, and de-
creases during renaining monthsof a year The increase in w ater storage of the catchment is highest in
April, and the decrease in w ater storage is highest in October (6) Themean annual w ater input to the
catchment is 2129. 9mm, of which 1910mm isfrom annual precipitation, and 219. 9mm from a change in
thew ater storage Themean annual total input of w ater is gpproximately equal to itsoutput Themean
outputsare 1901. 3mm through runoff and evaportrangiration, and 228. 6 mm from the change of w ater
storage

Key words D inghushan; climax forest ecosystam; monsoon evergreen broad-leaved forest; catchment; hy-
drological factors
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Fig 1 M onthly distribution of rainfall in D inghushan
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Fig 2 Monthly changes of interception and intercep-
tion rate(1993 1999)
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Table 1 Runoff character istics of monsoon evergreen broad-leaf forest in D inghushan (1993 1999)

Precipitation Surface U nderground Total runoff  Surface runoff U nderground runoff Total runoff

Month *com)  runoff Gnm) runcff mm)  (mm) wefficient (%)  coefficient (%)  coefficient (%)
1 35 Qo 33 33 Qo a4 a4
2 69 a7 58 65 10 8 4 a4
3 90 12 20 1 21 3 13 22 3 237
4 232 4 3 57 8 98 1 17 4 24 9 423
5 247 312 62 5 93 7 12 6 25 3 37 9
6 334 78 0 143 9 221 9 23 4 431 66 4
7 302 49 4 82 3 131 7 16 4 273 426
8 273 27 7 105 9 133 6 101 38 8 48 9
9 131 a0 68 6 77 6 69 52 4 59 2
10 95 12 6 85 7 98 3 13 3 9 2 103 5
1 52 10 36 1 371 9 69 4 71 3
12 50 12 28 7 29 9 4 57 4 59 8
Total 1910 252 3 700 7 953 0 13 2 36 7 49 9
3.3
1 , 953 mm, 49. 9%,
252. 3mm, 13. 2%, 700. 7mm, 36. 7%
, 6.6%), 1 6
, 23. 4%, .
6 ,
10 , , 10
, 10 103. 5%,
3 4
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Fig 5 M onthly distribution of potential evepptran-i-
ration (1993 1999)

Fig 6 M onthly distribution of rainfall and evapotran-

iration (1993 1999)
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Table 2 Systan water change and water balance in monsoon evergreen broad-leaved forest(1993 1999)
M onth Precipitation Total runoff Evapotranspi- Systen water W ater input W ater output Output/
(mm) (mm) ration (mm)  change(mm) (mm) (mm) Input (%)
1 35 33 40 5 - 88 35+88 33+405 100
2 69 65 319 30 6 69 6 5+ 319+ 306 100
3 90 21 3 49 8 18 9 90 21 3+ 49 8+ 18 9 100
4 232 98 1 62 7 71 2 232 98 1+ 62 7+ 71 2 100
5 247 93 7 98 4 54 9 247 93 7+ 98 4+ 54 9 100
6 334 221 9 123 6 115 334+ 11 5 221 9+ 123 6 100
7 302 131 7 137. 8 325 302 131 7+ 137. 8+ 32 5 100
8 273 133 6 118 9 20 5 273 133 6+ 118 9+ 20 5 100
9 131 77.6 105 3 519 131+ 51 9 77 6+ 105 3 100
10 95 98 3 78 4 817 95+ 817 98 3+ 78 4 100
11 52 371 66 2 51 3 52+ 51 3 37 1+ 66 2 100
12 50 29 9 34 8 14 7 50+ 14 7 299+ 348 100
Total 1910 953 0 948 3 87 2129 9 2129 9 100
1 4 10 4 ,
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