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Abstract  Dinghushan biophere reserve (112°30 39" - 112°33 41" E, 2309 21" - 23°11' 30" N) islocatedin
centra Quangdong Province in southern China, about 84 km from Guangzhou dty, with an area of 1 156
hm?. Due to its location on the tropic of cancer , the forest vegetation is very rich and dominated by monsoon
evergreen broad-leaved foress. The dominant foreg typesin the Dinghushan biogphere reserve are Pinus mas
soniana forests (PF) , mixed Pinus massoniana/ broad-leaved forests (FBF) , and nonson evergreen broad
leaved foregs (MBF) , which form a naturd successond ssquence. The am of thispgper was to quantify the
magnitude and annud variation of water yidds in the Dinghushan Nature Reserve in the three foreg types,
which would be used for edimating carbon outputs in sreanflow , and to discuss how hydrologicd processes
vary a dfferent successond stagesof forest devdopment.

dimétic data were obtaned from westher gations located at the Dinghushan Fored Eoosysem Research
Sation , Chinese Ecosystem Ressarch Network (CERN) . Runoff was nonitored at three landscagpe levels. The
firg levd wasthe entire eagern watershed. The seoond leve referred to smdl catchments within the larger war
tershed that were dominated by the dfferent fores types, i.e. , a PF catchment , a PBF catchment , and a
MBF catchment. The third levd referred to three surface runoff plots placed within each of the three catch
ments. Sream runoff in the eagern watershed and the three smdler catchments was nonitored conti nuoudy
year a round by measurement wers with sreanflow recorders. The gohemerd surface runoff from the nine
surface runoff plots was aollected in sparate plagic tanks and the water leve of each tank was recorded auto-
maticaly following every predpitation event. The subsurface water table depth was recorded manudly at 5 day
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intervdsin wdlslocated in the valey of the easern watershed at devationsof 20 - 30 m. il water content
has been measured nonthly usng neutron probes snce 1983. Soil water content was measured at 10 - 15
placesin each of the three catchments and distributed across the devationd gradient. At each point , the water
oontent was monitored at three il degpths, 0- 15, 15- 30 and 30 - 45 cm. Throughfdl was mllected at four
stesin each catchment usng cross shaped troughs with a horizontd areaof 2. 25 nf , and was measured usng
aflwiograph (Zhou, 1997) . Thirty trees adjacent to each throughfal dte that represented the range of edies
and dzeof treesin each catchment were sected and genflow monitored (Gash e al. , 1978) . Senflow was
oollected in an open PV C tube wrgpped around the sem of each tree that led to a tipping bucket ran gauge.

Throughfdl and sgenflow were monitored from April 1999 to April 2000, during which time there were 61
ran events. Led areaindex and canopy cover were measured at 10 sanpling stes within each catchment four
times each year uing a CI- 110 digitd plant canopy imager (CID, Inc. Vanmuver) .

The water yidd in the easern watershed of Dinghushan biogphere reserve was 66. 5 % of its rarfal with
the maximum outflow occurring about one day dter arain event. The subsurface water table averaged 2.22 m
bdow the il surface, with the degpest water levdsat 2.84 m and highest a 1.14 m depth. The annud aver-
age postion was2.38, 2.27,2.08, 2.13and 2. 11 m degp in the years 1999 , 2000, 2001 , 2002 and 2003,
repectivdy. The depth of the water table in the eagern watershed was corrdated with ranfdl eventsthat oc
curred 16 days previoudy. There was an abating tendency of il water content for dl the three fores commu-
nities. The tendency was gatigicdly dgnificant for MBF (p <0.01) and PBF (p <0.05) , whereas o gta
tigicdly dgnificant dfect for the PF wasfound.

The relationship between the amount of throughfall and precipitation was linear for the three dif-
ferent forest communities at different successona stages, but the correlation decreased from MBF,
PBF wo PF. The ratio of throughfal to precipitation a9 decreased with successona stage of the for-
eg ,from 83.4 %, 68.3 % to 59.9 % for the PF, PBF and MBF, regectively. The reationship of
stem flow with DBH was controlled by the effects of the whole forest community instead of a sngle
gecies. The canopy structure of theforest community played a key rolein the redistribution of precipi-
tation. The canopy interception rate in the MBF was 83.3 % in February when tota precipitation was
28.7 mm, but wasonly 18.9 % when precipitation was 297. 8 mm in June. The canopy interception
rate increased in the three forest typesfrom PF, PBF to MBF.

Key words Dinghushan biogphere reserve, Stream outflow , Throughflow , Stemflow , Hydrological
proceses, Successona stage
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Fg.2 Daily runoff and precipitation in eastern watershed of Dinghushan biogphere reserve during Apr. 2000 - Mar. 2003

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



212

29
1 (1)
Table 1 Parametersin Eq (1) for the eastern watershed
n n Rs R¢ Rst R¢ P —Reg Rs Rg Rst Ry
Year Seaon ! 2 (mm) (mm) (mm) (mm) Rs+ Ry P P P
i(;?ozoog- MafogéOl s Wet n 94 89 358.8 150.2 509.0 1178.9 0.705 0.304 0.127 0.432
129 53 197.5 32.7 230.2 512.1 0.858 0.386 0.064 0.450
Dry seaon
IZA?)?]-ZOOAJ‘.- MafoggOZ 3 Wet n 81 102 845.6 408.4 1254.0 1737.2 0.674 0.487 0.235 0.722
141 41 481.3 15.1 496.4 206.3 0.970 2.333 0.073 2.406
Dry seaon
1%22200;- MafoggOS s Wet n 102 81 515.5 232.9 748.4 1271.8 0.689 0.405 0.183 0.588
122 60 364.7 25.6 390.3 548.1 0.934 0.665 0.047 0.712
Dry season
Tota 669 426 2894.2 734.1 3628.3 5454.4 / / / /
P: (mm) , (1) P: Precipitation (mm) , the other parametersis same as Eq (1)
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Fg.3 The corrdation of daly rainfal and runoff for the eastern watershed
A: The rainfdl and runoff in the sasmeday B: The rainfdl in a day and runoff in
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Fg.6 Monthly il water content in the three forest types during 1983 - 2002
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Table 2 Average and standard deviation (8) of il water content for the three forests typesin different periods
1983 1985 1986 1999 2001 2002
Periods M_e?n 5 M_eian 5 M_e?n
(mm-cm™ ) (mm-cm™ ) (mm-cm™ )
PF 3.11 1.11 2.87 0.44 1.89 0.45
PBF 3.73 1.02 3.33 0.53 2.09 0.27
MBF 4.12 1.01 3.42 0.44 2.20 0.35
PF PBF MBF: 1 See Fg. 1
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Table 3 Led areaindex and canopy cover of three forest types
Fored types MBF PBF PF
Led areaindex 17.76+1.2 11.28+1.6 6.61+2.1
Canopy cover 93 % 86 % 58 %
PF PBF MBF: 1 See FHg. 1
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4 3 (1998 2003)
Table 4 Digtribution pattern of rainfal by the canopy for three forest typesin Dinghushan from 1998 - 2003
Forest types PF PBF MBF
Ranfal (%) 100.0 100.0 100.0
Throughfal (%) 83.4%9.2 68.3+8.6 59.9+3.5
Semflow ( %) 1.9x1.1 6.5%x1.6 8.3x1.1
Interception (%) 14.7+9.3 25.2+8.7 31.8+3.7

PF PBF MBF: 1 Se Fg. 1
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