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KB 630m* /hm®. a, Ui R+ LB X 5% B ¥4 30. 76647 2. 426, AR AKX . AXT
BoRKRERNBRE R, HIE 4 000m* /hm? a2, RIIFEKSH T KEERY 6.7 %, 8%
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The Bases and Potentialities of Developing Cellor
Water Harvest and Water Saving

Agriculture in Southern Ningxia Hilly Area
Chen Guoliang Xu Xuexuan Cheng Jimin Guo Yuziao Zhao Shiwei

(Institute of Soil and Water Conservation,the Chinese Academy of Sciences

and Ministry of Water Resources. Yangling. Shaanzi. 712100)

Abstract With economics developing and population increasing, water shortage is becoming
mcre and more serious around the world,especially in northwestern hilly area (including table
land). The region water resources is 204m®/hm?. a which accounts for 7. 8% of that in the coun-
try. Further the water resources is 630m®/hm?. a in southern Ningxia that accounts for 30.8%
and 2. 4% of the regions and countys. So it is classed as very extremly‘ water lack area. On the
other hand, rainwater is rich, ranges 3 000 ~ 6 000m®/hm? a. The mean rainwater is
4 000m?®/hm?. a,which is 6. 7 times of on and under ground water resources. Additionally in the
reao, the rainwater is easy to be harvest and piped. If the water of cellor or cirsten could be used
in economic irrigation,it could increase corp yield by 30% ~60% ,the water use officiency could
be 1. 5~2. 8kg/m?*. So we say that the rainwater harvesting and saving agriculture great poten-
tialities and aboard perspects.
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1 TEUXBAREREEEHE

B 80 FRMGEFZRMIE 10 RERMT BELEESEMAR . RITHTHIWE 8RS
E . TRDWARFRERL AEAAEGHRETRAL FEAMMNRGEHRE XK FEHIA
PO XM YHH— L RETHAEFARSEREARLFERBRREELEEY, B, BHE
ZmT . UEESEKEIREMNARERIREE . AERS RS EMKIE.

THLURERLARAFRERFAORES  (LOLHFEET (ALY 1. 4hm?, TEB I H <38
£, A% 0. 2hm?; QOOBRRHAEGEH N IE. B0 1, LBE.LTFREARRER, —
MAE . TFRRBEGEGR, G425, QOORRAETRI (ALY 0. 43hm?) , BH B &
iR K. :

BREEMAEMEERRELZ A KTRET RUEAFEHRERASE., MARKEUSS
REGKLIREAR HPRERKETHRENARK (B BE RN B 5EL, ERHTH LXK
SO BESHBHFERFREN, B (DEEEE, (UEZRERBKHAR BERREH L, EV 4
BEARS:; OOHEAFTTORREE 1 300~2 900m) , BF| F B MK, HNHF KT HEMERGEY
BEZBHME Y 4~7CO)5E . FAERE: OMEER, L, b8 T HERY 80%, Kb
KF 15°09 15 44% O H B KT R (25. omm /KB ZEFH KR 122. 2mm, &5 FEFEKEH
25.5% , P 85. 56 B HE 7~9 A .3k 104. 5mm) , B ALK 0 5K | FRAE R 2K B9 A R0 0 0 B
FEEM, :

HEUEMEESHE. OETRT THURKPFEEN T S2FNAFE:MASR. K
SR ESE REFASREERN TG MEKF . HEXEE:NAFEF . REENERE
BEEXERK UEERTHEXREFERAS LMW KRTEE, BXITARUKNFER, B,

1.1 KEREH

T # 7RG (A 0. 8hm?) K BTIR E A E (3 645m®/hm?),
1.2 KRHAREH

FHERBREANEETRELH. 7 FEWNEXRE AR RXERERERMA, BEHKXT
B, EZE9 A LI HBES.

1.3 KEEARTEH.

HEKERAEASKPNESFRELE, THNEMEARE. TEHHLBEAOENRSEY
0.55%~1.50%, 2R B &N 0.05%~0.08% ., EX B 5~13mg/keg, H 1983 4/ 52\ i it 1k AE
BARE 7. 5kg, AL ERBEAKMEE A (EH 5 250kg/bm) IEKR B, BETH RN N
540kg/hm*;1983 £ /5, A BB AR RBE R RBILEE AW LB . SEXRBIEE
®E, BBk 1 050~1 350kg/hm?, 4] 57 94k JE i F B thi InF) 52. 5~81. Okg/hm? (Hi ), K
N &b 34. 5~49. 5kg/hm?, RMHEBTF, =RNIKW, 0 1992 44 975kg/hm?, B F1 6 {E
FA X Z oK IR .

1.4 HBAKESHAKTFH ' :

B REF=KFFK 350~ 400mm, i % X H R 57K (BE7K 4+ 17K ) {X 250~ 300mm,
R 100mm, REFHAEDE 5.6 A B EEKERN, WIHEKD, EFHEER, ER2E
EmAE.
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RV ZELTHBERRFFZ P, XRET R L XTESME™E B RBRE, 0 Fhl il
REH . EE2ENEERE.EHI, ERARHER G —ERBNELT L FUEHIKFR
FRERSEERTE O, RN EERE — AR EM RS AR KSR EFRERD, %
RIBTEE B,

2 TFTEURXFENRISTERNHE

TEILE 6 B8 1 8963km?, 4 189. 63 77 hm?, Ptk #4 53. 3 75 hm?, 5 A L Hi iy
28.1%. HPE SHE ST HERY 6 413. 7km* (4 64. 14 77 hm?, 5 £ K89 33. 8%), F 8t
¥ 27.93 7 hm?, G 2 iy 43. 6% . BEERMK . T KA L b KRER M TRA:
2.1 HFIAKEHTRERBRHEZ

SXHEKEENR 6. 42 m* GLFIRKFEE BN 5. 38 12 m®  HUFOKBEIR 3. 66 42 m*> , Bt
371 3% 7K B 1 005m®/hm? (02 A #EHE Y 85. 5 5 hm?, % 630m*/hm?), {14 £ EFH
¥ 26 280m*/hm? {1y 2. 4%, AR KX .

2.2 MFRARTLLES KATR

#ad 3e/L AAEEEERARE BRE 3. 32 m* IR KKREP.HE 1/3 AFR
KR XA K ER E L, FnE T Sk E .

2.3 HWFRXKSEKHBFIHERY

WEKZSBESHEEMBREARUEEBOAREUR, BKBEE, FHE 400~
800mm , T £E 7S A% 1l DAY, 4% 5 R PE L3 B B0 X 7 340~450mm Z fi] . i FREK B R K S5
TARMAE EZRE, HERBHBIKORTEHENF, mE ZHE L RERE 2B EH
33. 8%, ML R A FEEHAE 3. 312 m®, 5 2MKM 51. 0% . MR, &m}ﬂﬂ;%@mm@mﬁz
X A E, K 1 264m®/hm?, B H VG E 839m*/hm? #Y 50. 7% .

ERE A L AR ERNSEHRET. RERENSEIT, R K SRKHEN S
fiimE 1.

HpFHEG~10 Ak 88. 7%, L LEA1~4 A)LS 11.3% . mEELENS, WEH
BWEEERMEZH WHELEEFU~6 HIBRKNE2EN 5% . FET~9 UG
61. 4% : MLHAHL T K N4 5 5 £4EH 13.5%.5 48.8%. '

SERR (A B 4 BE O HSE R IE K, B JR Y5, 2 30 REL I, B FRTE RN 166 7T m?
(1972 48), R BAERTE X 3 801 7 m®(1966 4E) , M BERR/VEH 22. 9 1%: &K 1964 5

£, 766mm, 1991 fE £ /K 259. 7Tmm, %1 THURHEASREAHFHHE

BEER/VEN 2. 95 1% RERKPER A # 11~1 2~4 5~7 8~10
EHME RN, mEDE RN A Eu P @ @ @
A6, B £ 4 (1965 4E) 2% 89mm , i B A 37 81 a1 e
££.(1995) 24 0. 9mm , B B4 BB EHIE

100 %,

2.4 FTRBKENHKERHTE

& 1950~1973 Efy 22 SFGIH, FH K EHZRERDHRFK 7158 77 hm* HHHK 5. 0
F hm? RK 0.53 77 hm? EK 23.15 J§ hm? 5K 3. 79 77 hm* FEHZK 104.0 77 hm® &1, BK
& 68.8%, FHEEH 3.3 hm* HERER, ML THBHERMN 15. 1%, EREREWZ ™
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H, M 1972~1973 FHLE " FEFE TR, FH B LI B R AT 195kg/bm?, LLFE = R 7 K
UE. BTEXEEHAESEEMNEYEGE R RRES R ZKN TESBASE 3~5F X 11
~13 FHEAMB, U TEHREREHLEN“EE", ERKRH TARFERIEN
W RIE.

3 TEIWRXRKEERDEF BT

THELEMERSH TREERZ, BFAMBMEERC., Fit. Bk T 2RISR E
HETEEGRKITE L 05U W& AR KR IR H K FEE S, G TR R
BB, T ER I — FREE LS

HERBEBLEMEKSENRIERE —H . AEXL EMNERAHLTELREETELTE
A B X, BEK b X 43 75 £ 350~ 800mm Z (1] , 34 (7K B £ 450mm /a, €38 K A4 R K E I 8
Bk 87 {0 m®, RIEERKKRESE 5. 3812 m* (1 16. 2 45, I /K SFIE 4 & 3 500~8 000m?/
hm?, P52 4 500m®/hm?, EH b P34 3 /K 55 3 F 7K BT U5 & 630m*/hm? B 6. 14 1%, 8 A
EX,2\WEWF K. OEWE 5 ERSHEKENE  REKMEEGAR IEEE TR E
REKBHY 30%0) REEYM LA ANES.

HREERWWMMIE RO SIS  BANKERNERAENEAG B FHERASHE
KB SKERFESEE MPXEAR L AEPTEEBER. 2 HBRNATIEZ BA
HALEIT), GRFBME LR EOBRMUAETHHEARILELIBRELEM
HES I ERANSS R SRANSGS FEHEN S HERE, FREAXNERKLRE.
PLEREET /SR, B ks BRI 0y — M s Xt e 25, /0 gk b BIF T RBAR.
R B —H, EERAETEIMER. B, 3R BRI A =K ET £5%5%, i B Rtk
B — MK, e REAKSE MR, (H AN TR GEF/NT 2, AR EE A (45 5%
G5 FE T8 A 758 40 (0 T K B, LA P 7E . B TR M B H BRI S, B
RERA R EREMAT — & TR AR R L SRR ENEERN, FAHE

B MARBER—BAFES AT, AREPELRSHA ), MESLEE, AP
PR T FRERINKRE  mEEMUF A, MR RSB S/ERA, LB K
RH.

B, HAREREHNANEEE L EETERNERKNES A A S, T8 EE
HAKBTEE, FENKATER FETMESEE KRR ETH KRB TES ML K
ROHEAKBR(—BREETEN 10%~20%) SKRNFERE (b Y FRKEH 0% LR L4E
FEKERY 30%, ME R 8~3 A RAZEE 143mm, [7 BiFE K & WA 251mm TR EEK 5 R
RETKHY 57 %) W TR « AT TEAE Y BOK OF J& S 38 S M IR 44 T e b BELf b K, AT AT R k38
B X R K B A 3R (R PR K B A R SR LD MR B R (s KR B A I E R
0.

PR HAMATREREEKRBREEN LS RS, UERRERNEGEN T YR AR S
AL EMAER ZHTN I, mBA L, ZArFiEEFEBRY K 1thm? KH#, —RE 7 500
~15 000 JT, =1k 30 000 T E . XA RS KT . ZEXBREX ERE KR HER. B
AT ARZ T m? KE G 0.1 5Tt BAWERE R 6 000m’ FATF 450~600 T) . M
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7 2 B BN 8 700 B (50m? /B FhAK B0 ML 0. 13hm? , T4 24 BT LAY 7 750~ 1
500kg  H1% F 31 112 7 ARH) 10~20 4. T 0t 52 R AL T3 R BONS A B0
fEE R BT 8 L

4 TFEUWKRAKERNER . ARXSEHNEAR AR

4.1 FAXKEFRHERRBER

HLERUEKFHKERMNBEFERATE BRETF B ZANBRHZ ﬁ'ﬁ/ *JJEH%%W
A PHER B, MK EEETHRE, UETEEYIREZR IR B HEN . 2HH.
EHMTE IR ER, W RBE A YL E X T TR KRR s m . N KW A%
BlKFW R E RS ES) AWK EPTREERNA XRRANFEORERL;
WA, W R EFRBRANETKKE, BRABER M SGHEMRE FHEERE LR S
KK GEAK K FAARESHERS EREFNE, IRERITNEAEERLEE
EYARL ERTREUEKWHAKEEMNAERNFT LR BREBARST KEXKEBTE. LR
EAFHRLSHTH LT 02,

HTFEEELETENBEMESRBLURKSZTHRLUMEVTRE, Bl . TE BB MK
BEEEARY.BENBTREABRKI ERALEETT —EHE, WM HE T £KETH
A 2 R B S K R E KRR R AME SRR, IS T 8RR 3F
KBTHRBREMYTKRLREEET XHREKE.
4.2 MAERRENKEBESHE

WP ALAKAREF 1984~1995 EETEE K LR AKX ETHARARETH AFRTRBEXNEY
FEEEWABEER REYEKEBIAE BRI EAIRR, KRBT EEKMKIE LA
WREY M ER AR ESEN KSR, SR8 TR, HTHE~E5 58 23. 909
(F18.4%~29. 3% 2ZH, FR).23.3% (4 21. 0% ~25.5%).21. 5% (N 12. 7% ~29.9%) . X
R AR AR KR, R R T BB KEN 8~11m® , =R Wik 19%~29%
CE3 23%), M7= & X 195~322. 5kg/hm?,i% 19. 8kg/(mm. hm?); K A & 4R, K HEH—K
BETH B 7K 600m?/hm?, B3k 3 795~3 960kg/hm?, FAf B = 42% ~48. 8%, K4+ E =% &
(WUE) &% 1. 95kg/mm., E#HiARKERBRGRFBAEM L, EEEFEKGIME . VGE /MK
BEHR AL AR, M REMER T, P 1989 FEHAY 0. 4bm® RHE GER L 50% . H
& 25% A BE. S 25%),F 1991 ERRFHHT N KHE, §AEKEN 300~450m®,
MAMHETETFELURRERAEREARHRE WAZEEM, E 198 EFEATNREER
14730 JC. MRS 7. 2 5, IR K LT RERKLMHE, K BUEREMRIE. 1995
E,THILRERHENERES 4~6 A SRKEW 51 5mm, XLRZBETHH 0%, BREE
ZRERGE 0% Y L FHAXEAE 1. 07 77 hm?, iR £ H HH>{L 322. 5kg/hm®, 35 H
ER 70% L LT ERREER N LRI I CBERILE) B ERE BHERN S
ERKBREERSHAMEARN, KINT & JE DKAES SR AR K FERE R, 5 M =5
HuST 200% , BKH @ 51% . ARG FE R 0. 13hm® KM, £ FRAEKATIAG 1t 5 01),
BB K S 2R E (B ABAEAK IR 60~75m®) , EMERTH S A LK E, §4
B 7K 330m?, =R B4t K 405m®/hm?, AL FR P B 1k 9 825kg/bm? A B FMEM ™= 87 %,
ERESHBEHEART, HEKEHBELSDRRE. SATAHKE 150~450kg (MEZWHE 0. 6
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~1.5kg) , 4t 2~3 WA R N Fok DB AT 10%~30% KW BT EE &,
NmHREMNRERFAEEWSEFNRAX, NAFG)EKETELERENE, BRER
HHHR, RPEZMGA T4 EKE 360m®, B85 30% LA £ (1990) ; 5 ba £F 20 1 #1 1 375
~450m’*, 5 P9 SE i FLed Bg 2 BB 23 3% 12 450 JE(1993),
BMTREEFKERELEKSHITHITE S KHOERE, e EE R L&A Bk ik
9 525~13 380 JL(1994) ; T E M E R W F AT K 2\ & 76 B i 3247 B K SRR 8 . 7
IR &AW KR 510~540m®, & 2N WL 25 1993 4E4 10 050~13 200 7T ,1994 4E3K 16 260
¥,
4.3 SEHREHE
1. EEEFEKMERTML NEATABKKERATLARSHERZFE &Rk, R
BURBANE, FEEFIFERAIRERARENUERE R UE.EZEREZHY
2. EERITAL, WEBERNE . BEMERBABNETEK=EFNESEKX. ERL
MR AT RERY, EERRTHN A THBRER S&m) M ek M inf e & KE =&+
B, “ERVESHEERFATLF D AUES/MERHE. GBRME/ T ENEN.
3. WAKSRAMHEXRTREMBARRBERR, M/ EROTEEKEHA L, BREA . E 4
WAUREFF G B EMS —Be B, VLU EFEHRAT &SR KHKER B, 815
VTG EEETEMF R AEY T AR IR KB A 52, KRS R A, 3L
EHAKABEARG MRPLETH S, HHERAEEEIE BB S0ES MK GEK HEK,
T HK T K VEY KO TR EN AN, U KREARRER, KR ERE SR ASN
MARSHANE ZXMERERMNNLSEMAER, SRR, SR E LS RER
THTR GBS AL RE T URE T EEE T TH G T 7O V8 TC77 (F 77 K 2 {E i
ANEHEORBRE, MEFWKMEX—FHEY H T EBAEDIRE AENTRELURFRES
WE/NNRZE!
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