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Spatial and temporal variations of some hydrological factors in a

climax forest ecosystem in the Dinghushan region

YAN Jun-Hua, ZHOU Guo-Yi, ZHANG De-Qiang, WANG Xu  (South China Institute of
Botany, Academia Sinica, Guangzhou 510650, China). Acta Ecologica Sinica.2003,23(11) :2359~—2366.

Abstract : Although most parts of landscape are arid or desert in the subtropics in the world, the subtropic
region of South China is an exception, where monsoon evergreen broad-leaf forest, the climax forest
ecosysiem in the region is conserved. Using field measurements from 1993 to 1999, we analyzed the spatial
and temporal variations of some hydrological factors m this climax forest ecosystem. Main 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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seasons. The mean monthly precipitation is highest in June and lowest in January; (2) Abeout 31. 8% of
rainfall is intercepted. Interception during wet season accounts for 66.7% of annual total. Canopy
interception is highest in July and lowest in January. The rate of interception decreases within an increase
in the amount of rainfall intercepted in the canopy: (3) the annual runoff is 953. 0 mm with a coefficient of
variation of 49. 9%. The amount of annual surface runoff is 252. 3 mm with a coefficient of variation of is
13.2%. Variation of annual surface runoff is more closely related to that of annual precipitation than
rainfall intensity. (4) Average annual evapotranspiration in the monsoon evergreen broad-leaf forest is
948. 2 mm, which amounts to 49.7% of annual precipitation. Annual potential evapotranspiration is
1031. 4 mm. and is similar to the amount of actual evapotranspiration. Temporal variation of monthly
evapotranspiration lags behind that of monthly precipitation; (5) Monthly change in water storage in the
ecosystem 1s significant. The amount of water stored in the catchment increases between February to
August, and decreases during remaining months of a year. The increase in water storage of the catchment
is highest in April, and the decrease in water storage is highest tn Qctober. (6) The mean annual water
input to the catchment is 2129. ¢ mm, of which 1910 mm iz from annual precipitation, and 219. 9 mm from
a change in the water storage. The mean annual total input of water is approximately equal to its output.
The mean outputs are 1901. 3 mm through runoff and evaportranspiration, and 228. 6 mm from the change
of water storage.

Key words: Dinghushan; climax forest ecosystem: monsoon evergreen broad-leaved forest: catchment;

hydrological factors
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EREEXETEERENEARRIRY B HARKESRANIEMIBHERREFEAE S 2
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BV HAREREFTNBLENARSHEFE. 2XEUAMOTRRFAAE B REFERE SHEG MK
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RYMILGTFIEAAKMERK FERXEEAFHEREREFAREEREY . T EAWTER U T
FRBWAEE.BEAXTFENRER. SR LIZAPRSHS TAEFI R LTSRHRERKBERANZE AR
THREAKHEES . AFEXRORK. AU TARNARTEENS G AEAAHBEN AT E RN
EEMSEHTFURR.FHNTR4GENHRTCHR. CRRABEHEEARBH AR, BEAS ¥ X /NG
£0 BRSAKSZABRENKERSH AR BM LU KET EREEER L W20 X b3 12K 8
AEATREDNABRERY. BCAHAMNPRRETR . ZXRFRAMKURFEFEZENDH . EROBE
ZHUREROEYRRATEEAREAKATENEEFLEZ 0L
1 FARHMER

BMUNTFr AEERHMEEA BT 23°10, K4 112234, AXKAHEEBR ML BRE
100~700 m 8] , B A MISE IR 1000. 3 m, SERBFERFEARRUSKE L XAETEHE, £F
WRE2 C.ERBE7AHB.BYAN1AH BEBRRBEN BC . EWMBEEREEN-2C. KEEF
EHETFEN 1900 mm,4~9 BERNFERFEY VI ~BFE1ABILEET EFHERRN 1115
mm, SELHHFBE R 82%. KEHRXILEFHE X

RARBRTFEARSFEE RN, EH 8.8 hm? , FHHE A K 30°, b 34°7 . # R 250~ 350
m, i 2% 400a, ZMK KK CHB ARG WM A 7a(1693~1999), hZEMRE KK AR 1 MRAYPE . E
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(Castanopsis chinensis), B B B & £ (Cryptocaryu concinna) . § K (Schima superba) 0 4 WH il (Machilus
chinensis V5 B R 16~27 m; T KB 2 EMPHE BT (Cryptocarya chinensis) , B B B (Cryptocarya
concinna) B 8 (Pterospermum lanceaefolium)Z BEH 8~ 15 m; T KE 3 BRHEMA g B 5% (Aporosa
yunnanensis) B 98 (Lindera chinensis) . 7K A PE (Sarcosperma laurinum)F  FHE R 3I~Tm BABEFH
$r A (Blastus cochinchinensis) . B @ W (Ardisisa quinquegona) % . EEB K. BB R KN, HI1E¥E AR
RAE, BAXBEBWNEWR (Diplazium donianum) |, 1| £ (Alpinia chinensis)& , WIHNRRHAPEHERMY A
% M (Pothos chinensis )%, KRB X M P & Bt & ¥ (Calumus rhabdocladus) % .
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Fig. 1 Monthly distribution of rainfall in Dinghushan Fig. 2 Monthly changes of interception and
{1993~1999) interception rate{(1993~1999)
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(8.0 mm/h<I<16. 0 mm/h); Bfi (/>=216. 0 mm/h), FEBN, FHEREFBRE N 8 3mm/h , P A
KB RN KBS S ERKR BYUMIIY. PAHERKERE, 5 B KRB 39% . EFF
WREABRBL MNESRMEKRY 15%.
3.2 HERS

1993~ 1999 E [ ERESEH KN TR EE Y 31.8% ., M 1985~ 1986 F B F MK L H KM AR
BN 25.5%141,1980~1990 ERMEEZRBE RN 26. 7% "L U LW BER N B EREREH HER
BEERYEFRDSEZNFNEHBEYE, ERESHHAKIEBAEL SEEHAR . RKEIEEER.
BT A] FAEB i BBW e R E N BB &K 5 H B3 N | B B MK 8z B 7 A e
W, /)~ G 78 %o e G O R A 70T

HeBRTEREZHAHHAETERERSBEENENCAME.BFEORFARS2ERE RN
66. 7% A RBXEABR/MIFENRABAIAN I 7 AMIA. FANEBEZRBA TEFERHER.
EERXNHAG REERKRER/ AR BRBEER.2 AGKNMEKRBRRE 28. 7 mm. B E &K
B ARk 83. 3%, 6 AERBE RN 18.9% . TERYE . IEBMEER L, BE F KB KE, HT
BRIZEER MO LMK KSR E . QERT TRES KK BINRRZHIEBE, 0T, J2 88 XKk

TRARENTH-EHEN.
1 MR SRR X TR (1993~1999)
Table 1  Runoflf characteristics of monsoon evergreen broad-leaf forest in Diaghushan (1593~19599)

XKEMHEX HRER HBTERK £ 12 i HmERKHEE HBTERERX BAER R

hf':fih Precipitation  Surface  Underground Total runoff Surface runoff Underground runoff Tortal runoff
(mm} runoff (mm) runoff (mm) {mm) coefficient( %)  coefficient (%) coefficient(%4)
| 35 0.0 3.3 3. 3 0.0 9.4 9. 4
2 69 G. 7 5.8 6.5 1.0 8.4 3.4
3 %0 1.2 20.1 21.3 1.3 22. 3 23.7
4 232 40, 3 57. 8 98. 1 17. 4 24, 9 42. 3
5 247 31.2 62.5 93. 7 12. 6 25. 3 37.9
6 334 78. ¢ 143.9 221.9 23. 4 43. 1 66. 4
7 302 49. 4 82.3 131.7 16.4 27.3 43. 6
B 273 27.7 105. 9 133. 6 10. 1 38. 8 48. 9
9 131 9.0 68. 6 77. 6 6. 9 52. 4 59. 2
10 95 12, 6 85.7 98. 3 13.3 %0. 2 103.5
11 92 1.0 36. 1 37. 1 1.9 69. 4 71. 3
12 20 1.2 28.7 29. 9 2.4 57.4 09. 8
Total 191G 252, 3 700. 7 953. 0 13.2 36.7 49. 9

3.3 HhERLRFEMMBTEH

MEITAENEREMHAEKZELZERBN S3I mm, BRRRAKY 9.9 HYHRERE
252. 3 mm, M BRHEM N 13. 2% M TFRHER 700. Tmm. W FTRHERE N 36.7%. TEHRELBRBR
B AEEERRAEN 6 6% . ERARE/ L AGRAREZRERAE. MERRERBRALARAESC A
Hroliy 23.4% . X5 ARKBAAE X B, ZARAKENEFLEERBRECHRBVERR 7. #
EZEHREVTLBE S KEXE FHU DEXKBXHAGRERRIBEX,

HWTRABRESECRBRXHAGBLARAERARBAN 6 A MBRXBTRRREMNBERE
HBHEBETEN 10 HG. ATUAN ZFEEBSEFETARNAL . BTTEN 110G . RERRAFTR
EWMBHAE T EXEABK LS. 10 BHNEBHREN 103.5%  RAZANBEHEET 7K
B XEFHESERABEKCAKDENE NIEE, FLXL.BEIMTEREAHA—CcENERREL RET
BRAVANVEAKRBLS RAABRKEESREANERE —ENEFT B EER AKS TR TR,

M3 AE 4R FERE B AREK R T REKREKROREKEESZKMEKFT™EBES
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K EBHELE., TURHN BERBRSREKBRZEZEE - WXRWE R KR (r=0.854,n=238.2
<0.01), X 5ALTFERASNERESEAMRER Y. AEERSHABEZIANMXATEF
BREL EANAHEMMXER. EHANMLUBRERKEREKEHNTmREARREHTR. BHE
Pk B0 B L 5 K R B A 3 R R K T T U AT K ISR 7 SR R 3 A B
e Ab B H MK L+ B BRI, FEREA L MHEAEARBRY S FERBERENRET.
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Fig. 3 Relationship between surface runoff and Fig. 4 Relationship between surface runoff and rainfall
precipitation (1993~1999) intensity(1993~1999)
3.4 HMAOMER

7a KB A S B RK S W AE XK A4 1031 4 mm, EIFEKMEE 6/X (6 R ARFHEE
B BRI 2 X NAE MR ) W 0. 001 GEED FRAK R FHHAME#(6/X=0.172) . BB HARH
HMEFTARAHE  REEEARNEREA, B5EARNLERHRETHAXBCINAZLAR. X
MABRKHEGR 7 BG, M 14 1 mm; AR ARAHABLR 2 AG K30 4om, XEERERENTA
T REYS, EREREFRTENNBEEEIRBINERE B E.

EF FRATRARDFTEBESREEW RGEBS 948. 2 mm MR TRB S SRHE KRR
49.7% . B ¢ RRMKFEH KRN SEKRATLAMER. TUUR S, 248U G B /ME 75 i B
AR 2 At MERRRACHBMIBERE BGA 1 AR AR . ZHRELRHDABHFARD .
HMSRA RGBT EREE. FREABRBEHAZASBE FREASKXESHERRERANESR.
c ERBEARBRRE BARREGE 7 AL, HEBE .7 A#KHHBNEFYN 182.3h.M 6 B
B E BB ERE N 144. 7 h: AN, FREZBN ARG RFAHRAMNE KR 6 A HRENRKRIFRA
SERE.FT7EH BEEREHKIELER LHFXFOARRAAR WAL ARBRA.
EF 2 AUMSES 1 AGE B EHEITYR 793 b,/ | AHFHR 985 h. Bk R B AR /NME B
G2 ARTiARERERKRENT L B, ERESFTH.HEXEFENHER, B E T XK
FEMETAKITRT.

Kk iSRS 2 R K TR HI R E—E BT O AR AR EASRE
HMTFBREEAES. EEERNSENINLABREBERAXRRESZFEDTERR B UX—HERE
MENC) . HFASEANBARATHRLAME WRTEATFRAMA Bt .C.e[0,11. HC.~0 5, R
gy T A EABREEL, A RAEE: S C =1 ZVRERTBE . AR RENRBFT
HH A, HEAE(TRERSENAGT AR EXMENN AL RMERETFTRENESRE
KB URBHAREYBRAD EXTUEY ZMAXPREFRENR KRG MBBRRARE R
KA MERAREOTFR. BRTEENKIRE. ZBREAHLEBERIERB I ZERKTRREES
SEE BEH—ENDREL XE—AXRANR . ETARNISENOLE A ANREY W, $X L8
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A XRH TR — S U X~ KACBBRREM NS A, FIEERZ SN E R KRR X
iR RS BRETEANKPITERKE. KR ARKFERBELNR 0. 92, HABRR R ED

B¥ FHIMEER 0. 066, AR ARGEHEK KRR F EREL THEBENRERE.

3.5 REXKEELRIL
REUARTUBRRTFREENGAMER. X FHEBENRERR. FE—RIEORE 1 EKH

WOIMEERARELTRNE. ZRERETHHRENBBUHRELESRE.CH 400 BENHL . EE
SR MRS BE. 720 MREKEASOHEGEEKRERRA 8.7 mm, SERKRAL . KBM/D,
RFEZRLEZEHE. BR.ZELARNATSHKBRAER2) . 2~8 A RELKBELREX EHIE

HBHEELTEKNE S EZEBFE 1B EECARTAANAE KBRELTFRAHE. S TRFH
N2 FRBBANTEKKEABRATFHF AR EN(1993~1999 F)

Table 2 System water change and water balance in monscon evergreen broad-leaved forest(1993~1999)

@ ; ﬁﬂil s AMR ‘ REAKREAN Kﬂﬁx\ REK TR WASHKIE
Manth recipitation Total runoff Evapotranspi- System water Water input Water output H. Output/
(mm) (mm) ration (mm)  change(mm) {(mm) (mm) Input (%)

1 35 3.3 40.5 —8.8 35+8.8 3.3+40.5 100

2 69 6.5 31.9 30.6 69 6.5+31.9430.6 100

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 08.14+62.7+71.2 10¢

o 247 93. 7 08. 4 54.9 247 63.7+98.4+54.9 100

6 334 221.9 123. 6 ~11.5 334+11.5 221.9+123.6 100

7 302 131. 7 137. 8 32.5 302 131.74+137.8+32.5 100

8 273 133.6 118.9 20. 5 273 133.64+118.9420. 5 100

9 131 77.6 105. 3 —-51.9 131451.9 77.6+105.3 106

10 95 58. 3 78.4 —81.7 95+81.7 9B.3-+78.¢ 100

11 52 37.1 66. 2 —51.3 524-51.3 37.1-+66,2 100

12 o0 29. 9 34. 8 —14.7 50+14.7 29.9+34.8 100

Total 1510 953. 0 048. 3 8.7 2129. 9 2129.9 100

HoOREHERK . BAFHESTF.BEXL -BLZURBREMYHLRATETHROAEE. HE 2K
REAMEANBRKEFNEAERERNTEHE L NMAH4RNI0A86. BT 4 A6 - BRARERSRH
MWL TR S, AR AN IAAZ L . BHRBUATERR A E A THTERRRRKRE TG .
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PAKSBA BRI URK RN RS, Fet, tm iR B e, RERMRBBEN AN B, RERK
EXMMET 10 i HARAERL . FREMB T EREREMNER R BEFE AT X
—EEFIQAUFL AN RERRAAEE TR ABENKALAF. RATRELAHEBRK

AR
4 HKiE5itie

EREBEAHHEARBERSE RERMTAKBAEARAKEEEE—MKITERR.FEKHEFS
REABSMAFERFHERYE, BEANEHBR. BT T KN SEES A MERERYE 5
R AR KEIREHERKIMBARRE. AN HBEZREASER TENRKEFEENE L,

EMEBETHEAXRNEAZHBERKE - AHEEREHBHAKR RERAXGEKU KPR
SRS HEAMKY I REENET . TERAAXKBFREARRERTREBETEAIEE. FX
KGN 948. 2 mm ETEE . XREZHEHRGAEANER WEBHNENKE . BRAX
BN . FENBRR U EENIRAIARE.MEMANRERE, EREE . SHREBILERE
TMERAKSRE Bl REBEEL L S5RB MY,

AEAKBFPHESHT XHTEBRAAER . WRAREREZELAREL . BAREARANKKES
HAREHHRHANAERHBALRAEEH AR TEAFANSHEKXKHKE . THRKEH
EEAEEKEYREREUER, Hit 3 FEEXRFERRE RECKBAOELTLIENFT BN TE
AREHAKEELE, BEAKARADAR—TRAT 2K, REKSBPHBEEM T EEREE T
EEPABRNTARLSEN CETEIBARIAEL LT, YREALKREAADEN, HAKRH
EETHE RIBAKSN—MERAENRATIR 2): 8RS REC KRB EMEN, BEERLH
MmFE2), FREHFRELAKREIKIBAMIENEL FRAENKGLTIHEHNTFEHLF.

FOAUBEEARELHAREMA 2129. 9 mm, EFFWMA 1910 mm (KR, HP 219. 9 mm H
B ARTATEE. THOEKE 2129 9mm, KX H 1901 3mm R F AR ER), K P 228. 6 mm

HERALKRENIIBH.
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