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Table 1 The seasonal variation of precipitation and runoff of Jiuyuangou Watershed

and Peijiamaogou Watershed from year 1961 to 1967
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R LRE X BE K EBEERR. TR WM BN R T UHS - AIERE, 8l i E
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RER— Bt L] CR,IHERF R — B TR K (CR <0. 1 MBS R K, B HTEXNE
FHITHE) MRBYINEREHAZE ERFERSENERMUAE, HHE B AT
R R R GH BB RRBE, TR S — B LI LR BB R RS — B .

4R35 PSR AT R 53 St RPE kb B R R KR TRHBSE T RAEBRR, &
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Table 2 Pairwise comparison matrix and weights for ecosystems subject to

eco-environmental water use of Zhifanggou Watershed
Bt RHE 8] b ER#H ki Fei BLE

i 1 12 177 1/5 2 1/8 173 0.0337
7] 2 1 1/6 173 3 177 172 0. 0509
3 7 6 1 4 7 1/3 5 0. 2702
i 5 3 174 1 5 1/4 3 0. 1230
BRM 12 173 177 175 1 1/9 1/4 0. 0253
Kk 8 7 3 4 9 1 7 0.4180
e 3 2 1/5 173 4 177 1 0.0718

T — B4R CR =0.0526 <0. 1,8 —BHERR.

F—7 T, FH FR R — A, Wk B 2K R IEMA M R 222, AR
RERBMAKFEEELRRNTERE. FRIAXRBREWRHBETSRERHEA
HZE R, AT EBIRISAT AR, LRI AR K Sk T A2 06 B 00 2 90 358 o 22 ) v
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HEK R, BT AR KRR ERE N — N ERER.

B, X T RABUKFR T A 2 MER R — R 2T L R G5 H T B S A
XiERR” EWUL — RERBEX —“EXHER". B T EBMRRIEK R K, Fef % S8 14
FIRMSH R W B IR AN A 5 R, B RATR LRI FA BR A48 i B gaxs EWUT i
DA , DMEEAR T B B Sk Z ol ] EWUT R BB ORI

YRR RN B BR R 54 S8 FKRES R EWUI fn& 3 iR, R
HRMERFERENEN, A AL RE S FEHEETHT. BRES EWUI %
TERHEC NP 2 BTR. AT AR ), ERE PR K BEAREFRENHELT , BRES EWUI
BABIFIMEXRR (R =0.944).

#3 KOWARNE YRR BRE 5 SHEFKRRERG
Table 3 Annual precipitation, runoff and EWUI of Zhifanggou Watershed in different periods

4 4EREK &/ mm RiR/10°m’ EWUI
(IHBA1T) 549. 10 76. 20 7.84
1985—1989 567. 82 45.72 10.13
1990—1994 556. 54 38.40 11. 89
1995—1999 415.42 5.61 13.36
so[ , Y=-11.84X+169.44 4 ifg {%@ E‘]ﬁ‘ﬁf
70} R=0944
oo} TEEMWEMEEFECEREN.
i e 0T B RAKWES. X S MY
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B2 MR ER R B S AT B LRI s L RS WAL, Hik,
FIAKRHE foR EWUI %R XTE—FEREOR I, X EEmK AL
Fig.2 Correlativity between annual runoff FERETH R HSHNEL. 26 E,
and EWUI of Zhifanggou Watershed Eﬁﬁ}{-%ﬁﬂﬁ ,EEE@?Z:'}EB@%&T ,z;‘
[F] L s F AR R+ EREIFEE A A
%ﬁi[u' 15] .

PRt , 0 2R RN B — 4 IR T SRR DS AR AR SEATR AT, B LR S
KPR Z KT, TIA NGB RS L R D, 7] LA 2 1 3 R R G M AT 5 47
e 2 AE P g+ SR A AR A/ (R A 2™ ZE R v B SR T B ARG BT ST R
BRRRSHESE T A L 2SR T R M AE , B3 T 1 #h i F 45 M R 1E
T54n SIRFAE LR 0h BAHIXT A/, i15R(2) FiR. A X HBR AR —4 5.
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B4 5 RATAEY (SL190-96) V' R 2 RISX — BB I BAKAE. Bk, % F HE M
A B 2 MEAREHR  — R L R MR RS AR ST, X R AR s R HERIE D
P SEW BRI UM, X R A XS RR.

EVRE b, FATTAT AR RIS U EOBUE X ST HEAT 358 , DAEA P AR 5 18 189 1 s 45
HIFEROR RS R A X 4 R [RU L. 45 SR 4K 5H Y 7R 17 A B Y B LA R - i ) P 425
HIREEHEAT ST (3K 4) ,TTLIB R MR EME (F 3). AR N, AL ERTEEA
RERTRERT , KOERIBA VRS SI ZE BB BF XL R (R =0.99%).

F4 KOMAFER BRENR WOERS R SRR ST
Table 4 Annual precipitation, sediment transport modules and S/
of Zhifanggou Watershed in different periods

SI =

x 100 (2)

By B R/ mm BUERY (kn - ) st
BEET 549. 10 14000. 0 6.25
1985—1989 567. 82 8136.3 8.76
1990—1994 556. 54 3447.3 10.32

1995—1999 415.42 2316.2 10. 98

5 AmkSHEEMENER wf e 252512995

WAWEBHERE, KK @M 1) K09
BIRRATE S SR, TR RK AL Frof
Mo M —E B L R, K S 4|
VxS ERMLEBAFE—EHHXR B |
R TIMKLRFOAERE TERRFL 3 .
L ERNBRERBOKGRE, WTE 4]

Rtk TRAKRBR XATLEREK 2}

i i PR |

LRERFE—EOAREE RS, X0 6 3 e

K BETEE K L RFFRIK. K L RFRK

R W T K SRR A R s E 3 RS RRE S LA

i 4577k B 2K 55 LR P 26 R 7T LAyt — HER STRIXAR

B 7K AR s K ) S LA 4. Fig.3  Correlativity between' annual sediment
B EREFAR LS + B2 MR transport modules and SI of Zhifanggou Watershed
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SR, RS AT MW, 1938—1999 SE L HI0 EWUI S ST i R —H HAERL K,
kS s, K ERRKTTE 5 5 MW EWUI 15 % SI {5098 LUAES D
=18

RS A 1938—1999 SEBAF EWUI 55 SIE RAF A LR
Table 5 Value and change rate of EWUI and SI of Zhifanggou Watershed from 1938 to 1999

i 1938 1958 1975 1978 1987 1990 1991 1992
Ewul 20.5 7.02 7.86 7.82 10. 13 10. 94 11.99 12.12
SI 16.82 5.86 6.47 6. 55 8.72 9.37 10.35 10.49
EWUI A4r. % - -0.67 0.05 -0.01 0.26 0.27 1.4 0.13
SI L% — -0. 55 0.04 0. 03 0.24 0.22 0.98 0.14
EA7 1993 1994 1995 1996 1997 1998 1999
EwuI 12.16 12.24 12.27 12.29 12,42 14.91 14.92
SI 10.52 10.6 10. 62 10.63 10.79 11.51 11.53
EWUI A5 {L % 0.05 0.07 0.03 0.02 0.13 2.5 0.01
STAR k3 , 0.03 0. 08 0. 02 0.01 0.16 0.72 0. 02

AT LA K , 4555 0 i 1 1938—1999 £ 4
E&4EW EWUI 5 SIEFFIRBT ZEN
KiftkS5+EEMm™HEEE, T EfIAESE
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HIYH BEF 8 — B . B & FisUK i 5k 19 2
FEH , HIEEMWASR T A RMEH.
1930 1940 1950 1960 1970 1980 1990 20009 ﬁ—ﬂ;ﬁ:%j&ﬁm*ﬁﬁ,%%iﬂﬂ
o 4 (B 5),1938—1999 £E # [6] 4% &5 % i 3R
EWUIES SIER B RIFHHEXLHE(R =
B4 AW 19381999 TR SIR 0, 974) AR 0 A 2 A b
S natinias (K =0.688). BB T S = H 4t
Fig.4 Value and change rate of EWUI and SI : : -
of Zhifanggou Watershed from 1938 1o 1999~ FHIRRKE, B 1 MRSk, HEREAKE
—REX L, MR HER X — K AT,
NIBEEBIRIF XL R (R =0.993). HIHLEERADHF.

ER— TR RS 1998 4B, WS G KB E, kiR 51+ BRME S
BRABRKAKE. LREREW . AT EERMBAIENENRT, BEL B /KFERPS
BUASBRB L OR3R 2% , T REF 1998 4E ARG ST B EWUI fys i R & s im; e LG T
e 28T L EEMB IBRMAESRT , AL RER M —SRE, NEEUREZHK
BBRAERAM, X BT 1998 4E ST B EWUI %/, Bk 445 7 B K B33 Brik 25 %, A
I, N RZ R A SF K S22 FK B A RABSHAER K, TEIA
K 1997 SE KB K H R B & BKOF, IR AR — B B - 35 1, B R B B 3
M, Tk B LA IR E s i,
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F5 1938—1999 SERIRILLL MMIR EWUI 5 SIE B —HE B LRHXH
Fig.5 Correlativity between SI and EWUI and their change rates
in Zhifanggou Watershed from 1938 to 1999

6 XTFkIREFRKREERNTIE

KBRS T, I & B i 2 K LR B KR A I8N KO —4 W]
B 75 PR ETEIWRIB EWUI 5SRH R ST SHB B K EWUI 5 SI Z %R
RBFF R b, AT AR R 4R BAR T K LR R RIAGH AT R A0, EEAMRN
XORRKEERAKENINERBNEW, BA X I ERERALF BT RNER
REREIHEK LB HRAVMHEESBR SNARN L F B iR (UK
F1E) ,FIF SI SHVEEEERAREBHMA STE; F A EWUI 5 SI Z FHXRTR
BHIRLA EWUL H; FIB EWUI 5ERRBXRTRBEXLFERTREL K HE
.

HTF %+ BERDHBE T 11, 0 O 3300 i 8 Y55 R BT 56 UFE 2 3R
L BR BB, R IEA A IR 1 B 0 A B ATHE) (SL190-96) '  + R MK 2
PSS < 1000V (km? - a) B 3% 2% B 8 1, 1000—2500t/ (km® + a) 43 2 1l 2500—
5000t/ (km® - a) FrpEERM, AT FEX XL LR BiF#TIHE. BIELRNERS
W%, TRBEHNRBAR LE BT EER R, 0% 6 k.

% 6 A, XA THUE @ uke 1R BAReE, S5 W2 F B/ F 6.77 x 10°m® ; X fif
FRERMmEFN, KR EHER 6.77 x10°'m’—15. 74 x 10*m® ; xR T E B H
B, AL AR RN 15. 74 x 10°m*—30. 70 x 10*m”.

TR WA B FREK  FRAE S 25 A B Tl R 6E R, 58 A FRE—E
B B, 8 T X 4R 05 M U AR BRSBTS, MEH R Fi 1985—1990 E4E BN
B9 48.28 x 10w’ , A SO HAE MR MR B E P A TR, LUl b R B e
BEASCEERB™ EESHETKEAERTEYBR RN 1710, B) 4.83 x
10°m’. % 6 T, REEEEMEEARERKOERT, LETEDMERMNE
¥R, B B <1000t/ (km® - ), ZHFR FiEA —E BOK BB SBHHA.
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F#6 LHIRHA F YRR B SILEWUI Fiz i &
Talbe 6 SI, EWUI and annual runoff corresponding to different sediment
transport modules in Zhifanggou Watershed

BB/ (km? - a) S/ EWUI BHR/10°m’
1000 11. 44 13.74 6.77
2000 11.05 13.23 12.75
2500 10. 85 12.98 15.74
3000 10. 65 12.73 18.74
4000 10. 26 12.22 24.72
5000 9.86 11.72 30.70

TR 4R E R A AR FK B E A ST E R R E 40% W FEN, AT8 figit 225 H
KA 19.31 x10*m? , hn [ A A5 SR B B K B U 24. 14 x 10°m® , Xf B 4 + 42 P AE 20
B3I 4000V (km” - a) AP ERM. % BB A SIRFK AT HEAA, Hik,
A B e T KRR,

B R AHTRT A, 4555 YO T, 1995—1999 4E4EX R HE R S. 61 x 10'm’ , G
BUAE K RE T B B R/ RE IR, 1B AT LAIA X — B 38 4 + B4R ik 58 5 By 30 TR B R k.
HXEBFRERD  EMREE SRR AL 1997 £ IFEA BRIFRE. X 543CHit
HERR—2W.

7 #ig

B3t LK L R R T B X T K R B AR AR R BLR , A 303 KRR S
WA B, 0 T KRENNE. DEREESWRIE, 0T KRS L BEMmZEK
KR AR BT K LARAKEGTIHE. FTELEBWT:

(V) NKRBEHALGEHRE , KR EE R EREREDIFEKEBERTAMEEK
bt 2. HRPE RKR RER B 24 _E AR50 nE], HaE R e X ok SR
FIE,EERERZHLETFBRBARESRAERL, KRR E—F R, BREHE
3R, Fn 28 B Bt 225K

(2) Fidk i k5 SRR ] E S B — X AR — A B X AR R RAE.
H AR R T R 1 R S MR MR 7K IR 5% A 4 X i A 2 WSR2 11 0 S 8
BWE W LR A X AR R MU S R . B T R RS R A B
FREL, B A R BR A 48 0] 48 bR OIS 4 MR R AR 2 2 ST, BP T R R A X 48 AR R R JT M 5%
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The Relationship Between Water Conservation
and Soil Conservation

MA Lekuan, NI Jinren, LI Tianhong
( Department of Environmental Engineering, Peking Univemsity, The Key Laboratory of Water and Sediment Sciences,
Ministry of Education, Beijing 100871 , China)

Abstract

In order to reveal the relationship between “water conservation” and “soil conservation”
analytical method of water resource structure was applied to discover the connotation of “water
loss”. Furthermore, with Zhifanggou Watershed as the study area, indicators of soil erosion
and water loss were used to address the relationship between them, and the water use for soil
and water conservation under deferent objectives was discussed. The results showed that
essentially water loss was the transforming process of water for eco-environment to that of latent
resource and calamity. From 1938 to 1999, both the degree and the intensity of water loss and
soil erosion in Zhifanggou had good correlativity. The objective of soil and water conservation of
Zhifanggou could be set to a soil loss tolerance of 1000t/(km® « a), with a corresponding
annual runoff of 6.77 x 10°m’ which could meet the EWR ( Eco-environmental water '
requirement) of the river ecosystem and a part of human water requirement.

Keywords: soil and water conservation; water loss; water conservation; soil erosion; soil

conservation; water for soil conservation
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