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Abstract: Because it is an important aspect of forest ecosystem services, the water conservation function of forest
ecosystems has been researched in China for several decades. In most of the studies, the forest water conservation function
was nearly equivalent to the ability of the forest to store rain or regulate runoff, which neglected its comprehensive effect on
other hydrological processes, as well as both weather and soil factors. In addition, the understanding and research methods
for the forest water conservation function were often generalized in different research areas. The natural conditions and socio-
economic characteristics of the study areas were not considered, which weakened the regional pertinency of the research
results and restricted their further application. To provide a scientific reference for the all-inclusive improvement of the forest
water conservation function and the forest ecological restoration projects in various regions, this paper comprehensively
analyzed the conceptions and characteristics of forest water conservation, defined the different components of the regional
water conservation function and leading service, and offered suitable calculation methods for the forest water conservation

function in different regions.
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Table 2 Dominant effect of regional forest water conservation function
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Table 3 Measurement method, principle, applicable object and scale of forest water conservation

o R The optimal scale
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I ﬁi'é%}%%‘mﬁj:ig%%* 0=WW,
ZH
RHCR ik I WA AR 0= PE WK MW FERE —  FHRE
Water balance method
I OUBEHRRSERE
it
o o ‘ e sk
Model method I kP InVEST okt — P — 4
I kit g SEBS.SCS H A AR
525 ey
j:%a/k% . THEEKE Q =Wy iy CET Yem ik R K iE-ING S
Soil storage capacity method
SEAb L - -
PR T S I 0=P-1  WKEE MW FHRIE  KEE AR
anopy interception method
R SHRHIL RO EIE  0=Playw)  WKEE R FARIE  OWHEW AR
R . ) . ik <
Annual runoff method HRICAFARILRE 0=k Bk fes i B 2Bk * ¥
ST Rk O s 0o L N " N S A
Groundwater runoff method ARAAEX TRAL A0 T A2 =4k, Hikahgs I 2R St
SRR s m e AHPE,
Composite indicator ﬁé%}%f;jzj;?@% dlain ERIMr Uk — ik R — EEING S
assessment method - FRH IR Wik
ZHF A% RIEGH T 5 T 2 RRAE 45 " WAL |
ZR U . — i3 - b3
Multiple factor regression method RZY 78l e kg A REE BRI
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Table 4 Limitations of different measurement methods of forest water conservation

J7 24 F% Method name
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MOE A B 75 Canopy interception method

JK A7 Water balance method

HEIEE Model method
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MR8 Groundwater runoff method
LEAFEPRIT % Composite indicator assessment method

Z ¥ [EJH7% Multiple factor regression method

AR PR AR ) RO K RE D, AN RE S W LS 2 /K
A% ik R ORISR R T, T 4 R AN HAS 2
25 AR IR J= AR RE T A RN AT

THREE RO TR FEAR T Ak Afi
HAETERR R b AT A5

TR R AL, A 22 %)

MELLZE AT AT I 5

2 T AR AR A W

R BIAN T A S A X A

JE T 2R 5 P A

http ; //www.ecologica.cn



53 JAESE 45 ARARAE S R GUK IR IR I 55 DI REMEHT 7

6.2 FRMOKIRFEIIRE S — DEAE PERADUR AR BT EO0 T HAR AR TG, AN BE H 2 B R0 ] BAAL
PREGPEES . TRABIETE KSR DI BEAS i 55 18] AR AR T, T 25 18 31 35 52000 R 25 i B 28O0 [ 9 AR LR &, 7
5t = 3RO Y ] o SHe U B A o 1A, s IO A0 R P K TR TR 5 DI R X 8 120 55 R R Xk ) ) 2 Ak
IO, J5R LA S e % DX IURR AR OK IR IR DI RE A B A, DA I8 18 DX SR 5 77 A 25 R R 55 2 fE B (L
RMZRERTE,

6.3 BIRAVFZHIITE MK IX SR 38 BORAF R ITTE T4 , XT3 45 SR DX AR bR 14 7K I 0 57 i
FIABHEAEZ A RS R EAT I A SR A, (EL el T Bk = 36 B MOKIRUER 77 E 0 HE S A BRI AN ), L BE Y
TR R 575k T A A AR B SRR B 2800, ) A T AT A D e sl B, 7™ e BR ) 17 R AROK DR SR I ST 45 2R
AT AN, FHAN B, PRLIEG  PER R BORIT ST R, T BT S A5 A5 DX ) B AR LR SLATF T 42, ARG BLAR BT 5T
XYY EEE SCRUR EERRAE | 1 X P 56 385 12 S A T3 7 L BOT N IR 2R, $ETHIF 58 7 i O MERR PE AN 520K R
g —1k,

£ 2% 3L ik ( References) :

[ 1] ik, 2300k, dimth. SRS RGN RIRRETRIIAE S HA T Tk, A% 2438, 2009, 28(3) : 529-534.

[2] ZUREHER A A, Bl FAARKIERRSRIER. Mok, 1960, (2): 161-174.

[ 3] hrik, RaJk. KERFEMIE RG-S, Jbat. P EBHEEAR T, 1995.

[4] &=z, BRMHEz, A4, BRI, W55 SRS RGE MK SR I8 XA S ILRIBT s . A8, 2006, 15(6) : 1360-1365.
[5] B3, REM. FRA TROKA AT RELIR . JUR P R IT 145 R 0 e, AARTERS3R, 2001, 16(5) : 467-473.

[ 6] #Ebede, 230k, FER, XIHHZE, FhE. ARG R——BUEME 2. AR IEIR, 2005, 20(5) : 761-770.

[ 7] Austin S. A Forest Water Quality Literature Review, 2006,95..

[ 8] JREETe, BB, WIS, THIEG. ZRAREL S R K RO RO STHE . IU)Ifll K254, 2003, 21(1) : 54-58.

(9] Ffd, S/, PMELT, FLATE. BRMAE BT AL B0, 7K AR FHEE AR, 2006, (2) . 5-8.

[10] Ferreira S, Ghimire R. Forest cover, socioeconomics, and reported flood frequency in developing countries. Water Resources Research, 2012, 48

(8): 8529.

[11] Komatsu H, Kume T, Shinohara Y, Miyazawa Y, Otsuki K. Did annual run-off and low flow decrease with reduced forestry practices in Japan?
Hydrological Processes, 2010, 24(17) ; 2440-2451.

[12] Landon A C, Kyle G T, Kaiser R A. Predicting compliance with an information-based residential outdoor water conservation program. Journal of
Hydrology, 2016, 536 26-36.

[13] Zong Y Z, Xiao Q, Lu S G. Acidity, water retention, and mechanical physical quality of a strongly acidic ultisol amended with biochars derived
from different feedstocks. Journal of Soils and Sediments, 2016, 16(1) . 177-190.

[14] Millennium Ecosystem Assessment. Ecosystems and Human Well-Being: Synthesis. Washington DC; Island Press, 2005.

[15] Miller C A, Brewer D G, Covington W W. Forest structure and surface runoff in the upper Lake Mary watershed, Arizona. Hydrology & Water
Resources in Arizona & the Southwest, 2007, 14(2) . 16-27.

[16] Levia D F, Germer S. A review of stemflow generation dynamics and stemflow-environment interactions in forests and shrublands. Reviews of

Geophysics, 2005, 53(3): 673-714.

[17] B4, BE, U5, NP, BRES P EBMESRIUKFEMITIIRE. K LRI, 2005, 12(4) . 223-226.
[18] Molchanov A A. Hydrological Role of Forestry. Academy of Science USSR, Moscow, 1963.

[19] Jelbeig Xt FhERE. RPN ARMOK SCBON[ T]. HARBEIRZ:4 , 2001, (05) :420-426.

[20] iz, o EBRA S RGOKSCESRERAE. Jbat. P EML R, 1996.

[21] Swank W T, Crossley D A Jr. Forest Hydrology and Ecology at Coweeta. New York: Springer Verlag, 1988, 66 469-469.

[22] Bosch J M, Hewlett ] D. A review of catchment experiments to determine the effect of vegetation changes on water yield and evapotranspiration.
Journal of Hydrology, 1982, 55(1/4): 3-23.

[23] Abari M E, Majnounian B, Malekian A, Jourgholami M. Effects of forest harvesting on runoff and sediment characteristics in the Hyrcanian forests,
northern Iran. European Journal of Forest Research, 2017, 136(2) . 375-386.

[24] Moody J A, Shakesby R A, Robichaud P R, Cannon S H. Current research issues related to post-wildfire runoff and erosion processes. Earth-
Science Reviews, 2013, 122 10-37.

http ; //www.ecologica.cn



8 S % 38 &

[25] "h¥PFE. ARMOKSCE. gk, 135 dbat. ROl E B, 1983.

[26] BRZEH, ZEFHW. ARG RO SCE M $IE. AREIESAR, 2001, 16(5) : 474-480.

[27] Sgrensen R, Ring E, Meili M, Hogbom L, Seibert J, Grabs T, Laudon H, Bishop K. Forest harvest increases runoff most during low flows in two
boreal streams. Ambio, 2016, 38(7) : 357-363.

[28] ERULRI, 2T, BpF5oe, SRER, . MUKRRRSGR. KEHE S TREAR, 2006, (5): 1-4.

[29] LA, HESCHE. MM RGMEKEWIIREHFT. MMMl R, 1996, 23(1) : 53-58.

[30]  Br#E. BRI SCE SN AT ST ik . RS, 2016, 33(7) . 144-144.

[31]  ZE3CF, B, DEKE, A, NP 52 KEKERIEMXT KT 52 m. o EK 4R 2004, 2(2) . 80-83.

[32] HiER, WAGE, IHES. R IR SR AR RE K. RIS 24, 1997, 25(1) « 8-11.

[33]  J57, SRMGHT, JrU0F, K4ES. JEAS e e LA AR MOK ST R i 3R e AR AR, B ARBER 4R, 2016, 31(1): 151-162.

[34] Kreye M M, Adams D C, Escobedo F J. The value of forest conservation for water quality protection. Forests, 2014, 5(9) ; 862-884.

[35] ik, AflE, WEEoT, AR, ARENI, 2R B B 3K AR G 3 L. AEASAEIR, 2008, 28(10) ¢ 5084-5094.

[36] Z=kERE, B4R, EU, E0h. B85 200X D ARG FE R A5 . Jbattfoll K23, 2015, 37(12) ; 85-91.
[37] FEaEV", WRUT, 471538, FARMBE RSO 4 SEBI BT, el KF 244, 2006, 33(2) : 155-159.

[38] XUFKui. WA ez KA EEMEH. Z8Mlk, 2005, (2) . 25-25.

[39] JhHiEE, 25, mielE. FREDVKIEMFARPIEMEN. R4 R, 2013, 40(13) . 173-176.

http ; //www.ecologica.cn



