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Spatial scale effects of runoff on the water resource conservation

forest watershed within the Miyun reservoir basin
QIN Yong-Sheng', YU Xin-Xiao', CHEN Li-Hua?, LIU Song® (1. Key Lab. of Soil and Water

Conservation Ministry of Forestry. Beijing Forestry University, Beijing 100083, China 2. Waier Resources Conservation
Forest Research Station of Beijing Forestry Bureau, Beijing 100083, China)

Abstract;By ten years field observation, this paper presents scale effects of runotf across two study scates
on the controlled forestland and its comparative non-forest land within Miyun reservoir basin. Results
showed that the runoff rates of two land use logarithmically increase with the rainfail depth increased; the
runoff rates of non-forest land on the two scales are greater than those of forestland; furthermore, the dif-
_ference of runoff rates between non-forest lands and forestlands on the small watershed scales are higher
than those of plot scales; with the increase of spatial scales from plot to small watershed, the runoff rates
of forestlands increased far less than those of non-forest lands. Thus, contrasting with non-forest land,
the water resources conserving function of the water resource conservation forest is very evident,
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SR ETUMARAFAGNSREHS, FEFERBMRAELFEY, FRAAXREMTIR FEHRAS
SR AT RENERIERGT R, SETHRERENELRITERSHASY., HBHEHM
BAXABRENBSRRAAHARAEEN . THENRNE— I HEME.ER/NDCOMMRERE®X S
GOMZRAREHABER HEFARMRAASHEEMEAGNTEORAA IR T EEHES. RE—
ENSRESHH KRN MERRKCERNETERS . AXEBRPFARAXERFRALFENR
EEL.EAXWAESREFARAREZE. ARAARPLIHE.TRBESBIRPHESHREHKEH
AT RY .

BAAXERNEMAST AL BHNBRANEZERAARSTECLBEBTHEANARK, X TREMES
MEARSTERSEELCSA THEERENAR.BE. EUAS . XE BEXER. BVREANRPREFS
A ROEEHRTE AR, RS/ RMEERRELEST, ATRDREMIESR KX
BARBARE.ZRARRENEXEARTREARNRS,

BREANEABREEFARDRIELKDEN - EESE., FXHBAEAIMABSHRE LKEA
PSRRI R KA 87, B ST A SR D Ak 5 0 TR C Ak M2 3K R M RO (LR AE . MR K
WEPHEEKEOERAIE, IXZKERXRFIFARE EARREPROBES BT AR HLKE.
1 REHERSHEG

FARASUTEZEMANLES KRR IEARIA - RTHESKESN 2EZRFPK. 0 FR/
DU —HAESBESAKEXAEAPRRESBE AKX ENY . FRLRNEHALEHBRSY ., RBE
H, 1R8N, ZEFHREAE 600mm £4 . BKERIHAE FRKERKETE 2.5~3.0 f, FEX
ERSRERYS . SFERKE OK~SSURBERMEG~9 A6, HZLEHEANUHR. REHRE,
B  NENREEXFELHRENZ P, AN —XEART & 2EMN 60%~70%", RRMHRA X
AR RSN /DR RERRNE, RN R BRI (Robinia pseud. JKBERPH ., MR

FRFERFREFTEME LR 1.
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Table 1 Characteristics of two comparative plots and their measurement instruments

¥ H Plot 75 $k 4 Controlled forest land T H e Non-forest land
105E4 WMERIK.BAEAE R 927
e Ll Ten-years old Robinia fuel forest, ﬁﬁ
Land use . Clear cutting land
canopy cover is 92 %
K X i Bl Watershed area (hm?) 0. 91 0. 95
4t & NE, #%wE 22. 0t/hm? MR IR . W B
Treatment No treat{ litters weight 22. 0t/hm?*) Clear cutting before rainfall season
8
TR BE REAY &k MBERTE . MEN 50%~60%.

Caragana microphylia, Setaria viridis

Uunder vegetation Caragana microphylla, Setaria viridss and Artemisia argyi rcover is 50%~60%
%% 15} Slope facing E W
i#% B Slope(C) 25~30 22~28
T I Soil type if) 3% ¥ 3 + Mountain sandy loam Il ) ¥ 3% + Mountain sandy loam
+ BN Soil depth(cm) 34 38
. £:¥ ¢
Soil bulk density {(g/cm?®) 1.34 1.45
RAKEXRD =AM NERKIE 90°= e A R KB
Gauging welr Triangular sharp edged weir Triangular sharp edged weir
A A, Wit B KA . R it

EREMNE ?ITJ"& Instruments

Water level recorder, pluviograph Water level recorder, pluviograph
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B 1991~2000 FR KX UMAEA R, W HEBEARNPRBAEAFAENETHRRKERINE R OX 3
ME 1R, ABRRPITLEL . TREAEHEBRELRE/ I RNBRE . HHERERAFIENXTAER
PR MAMEN RN RS KERPHRBNERERZZEZE I RBREIEAERER
KM EARRENEERB AR R CAEREBEXRNK, WRIFR.EHEERE L. &£216.3
mm FEFET, e MR X 49. 3% WK ERFHREARRER N 7. 7%, HE 11.6%. MW
EARBREL, & 215.6mm FIMENET . RN KREFHRBHERE BB N 65.6%.52. 7%, . HE
R12.9% . A . FRABR-THENZNNE. EHABNOXPISERE A UL NEF. LR
WHE B RHERERXTIHAR . EAFNEAT CNERFJELRFRAERNCNE 3), 08, %
RREPAMEABEINEAETHEGHT AT ELSBRANAER N BP0, EFEANDRERE
F S KERPARHDERZFBSRFIRTAADEN R BESXHNNEHLXLE . BBRRE

LR QT GOk EROE & i
B2 KWER/ATEERRORRNER
Table 2 Characteristics of small watersheds and their measerement instiruments

IR Watershed H ¥ # Controlled forest land X H # Non-forest land
g~10 FR M, A6 909% .
+##F A Land use FENN H BRI 90X i
8~~10 years old Robinia fuel forest Non-forest land
K K X i #H Watershed area (hm?) 2. 70 2. B0
i ki g F40H (R KW R 8t/ hm?) ME TR
Treatment No treat( litters weight 8t/hm?) Clear catting before rainfall season
FE.MNEE. XK, MME 504 ~60%.
EREH FTEARAEX NRE WS, _ e
Caragana microphyila, Setaria viridis ,
Under vegetations Caragana microphyila, Setaria viridis eic .
Artemisia argyi, etc. , cover is 50% ~60%
¥ 6] Aspect E and W S and N
% F Slope(®) 23. 4 22.1
F i Wk Gully gradient{ %) 15.9 16. 6
4 A X Soil type U3k ¥ 3 + Mountain sandy loam L 3 # 3 + Mountain sandy loam
TtEXX 20 25
Scil depth{cm)
3
TIRFHE(g/cm?®) L 43 | 62
Soil average bulk density
y ¢ % 7% 0" =MENERKIE ' =RENERKiE
Gauging weir Triangular sharp edged weir Triangular sharp edged weir
Zhow S48 b B Hif Kzt . Wit

XA # Instruments

Water level recorder, pluviograph Water |evel recorders pluviograph
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Table 3 Experimental results of rainfall runoff rates on the plois and watersheds

¥ i KL Plot AR Watershed
M & (mm) KEHRERREY B EK RE & (mm) KEARR R kRN
Rainfall RRE(%) RRNF (%) Rainfall RRF (%) RENF (%)
56. 8 2. 61 4. 93 65. 0 J. 60 2. I7
42. 4 2. 64 6.13 46. 4 0. 74 16. 32
38. 6 0. 60 1. 41 92.3 26. 93 39, 58
33.8 1. 63 2. 82 89. 6 40. 64 64. 60
32. 4 5. 66 9. 10 72.3 0 0. 24
48. 0 3J. B2 10. 07 32.0 0. 39 1. 23
65. 0 0. 95 1. 65 31. 0 0.04 0.18
46. 4 3.09 4. 20 34. 3 0.14 0. 21
92. 3 27.42 37. 20 29. 6 0. 08 0. 14
57.5 40. 63 46. 89 215. 6 52. 70 655. 60
30. 3 2.95 3.52 147. 2 18. 03 65. 90
74.5 1.02 9. 50 — - —
36. 7 0. 55 0.15 — — —
33. 4 Q. 48 0. 77 — — —
37.6 1,09 0.22 — — -
216. 3 37.70 49. 30 — — -
37. 9 0. 31 0.70 — — —
148. 9 39. 60 414,10 — — —

“_ R EWMICFE, RRF 15 runoff rate of forest and RRNE is runoff rate of non-forest land
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Fig.1 Comparative analysis of runoff rates under two study scales
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BE GRUERTEAEE HZ"HENILANA. ERAKHVENLHERARER KTE KXY
RESN. X8R —FTE. AKX BENREINENEF HEAARENRE, REXXERT
HBAFRXEAFMNEMRKE., ME—-KEACTENP R XA R ERT, TARRE EAX X
BOEAKE, REXE BB LB ERNSE AMAFRETYELWNHAKAIRIENZ R KERE
HRUBEMEEER N - FE. FRBRZAMNAKACIBFESEER ELEAH TR —BEKHKIR
BREMYNHT AN T HRERTREFEEY MEAOER YA LELRO L ERFZ—.
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Table 4 Correlation analyses of runoff coeflicients and total rainlall under different study scales

3% i KL Plot R R B Watershed
7K A y = 22,409 In{x)—79. 708 y = 22,648 In(x)—80. 109

Forestland Ri= (.7296** n=18 Ri= 0.6532*" n=11
X W e 3l y = 27,52 In(z)—96. 741 y = 37.651 In(x) —132. 45

Non-forest land R2= (0, 7888"" n=18 Rf= 0.7369"" n=11
y BXEK Runoff rates r RN Rainfall depth

SHRFMMGRANATENRABIRE
MK KRBT KA IR IACI R LB 5 | I, Convolled oret wateshod
A RIS AKX BHRARKOBEES R S o | T FK, , Moottt
RAEAFAEANAKEREDIE. B, EXXBRRY g 50l
BERHMET KBRRPHHKRBFERIHEA J 40}

P A8 K X i 7K B SOR 4P U B B R DR R L E 30}
20

4 FHieERRA oy
() ESXREFHBHNERARERKTmRD 10

RRARE L SERREBHFNBMRLE, T w w a1 a0
(2) EREREMNAHBRRE . EREBERARER B Rainfall depth (mm)

SFEMHX T KEBEDT MR I PR E N3 mE D S
RRNY X REIEREBEEMK, TAREFH Fig. 2 Characteristics of runoff rate under various
1% R PORRR A
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() RRARBOREREESRAXTIREREFRARBENLEE.,

AXMBEREMKERTNVSGTR, ARMRB KRN EARERRFHEN =R, KB KT
BRA. AW, ARFRERRN . BREAMREZNHAREARKEN. ZLUNARTEANEFRS
PR FRAIREREHNEREEATEREE. BENAXIBRONAXIHRFELRBAONFAR
BEAHAAKAIRUMNERBAENTRLARRKIIREMREXRABRFANBEARTE . XLRES )G
AKX¥MREMEBEINES.

BMZEERAES¥IRSREZBINHEERRARREEESHANBELRE, IBTERR, &
RERATFIR . M-XLRE VBB TRERRBESEHEERRD, KR B R K %P9 %R
FIEZ—. PARAKEBAMBBEZRRENMM ARKLCEEPOHANERRS A ERE, KX E#&H
SRREAANEH HAXIREAARELWERPRLENENER. Hit, HFHEEMREMR
FRABEHNZBNERTER, A NFTEAEN RRTF R R X (Scale-dependent ) 1 K TR B, R
MERNFEHRERY AREAE I ERERERHAAE ISR K. A A XM E ML#, 68
BETE B EHRE, FEAZRIENREESFENBREARREX XA BN R B 1LH

rainfall depth
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