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A study on the available water potentlalltles“Brought by the stand-

itself "in the loess plateau forest land —— A new hypothesis devel-
oped

SUN Chang—Zhong]  HUANG B;':l(:l'—LC)Ilg2 1'l. Social Forestry Research and Devefopment Central, State
Foresiry Adminstration CAF . Beiging . 100091 . Chunai 2. College of Forest Resources and Environment. NFU Neanfing.
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Abstract: The amount of scil water in the bare land and forese land were compered in the subhumid climate
region of the Loess Platesu for many years. The results show as follows: (1) The amount of soil water re-
ceived from reinfell and evaporated from soil are nearly in balance in the bare land. The soil water is not ac-
cumulated by years. (2)There is a relative water equilibrium in the forest land where a lot of water con-
sumed by trees. The necessity ther the way of forest land available water taken needs to be studied is
brought up. Based on the measured results of the forest action on the land available water and the research
of the courses of water mim-cycle systems in a forest land and in a nearly bare wild land.a new hypothesis,
the forest land available water potentialities“brough by the stand-self”.is developed. An equation is set up
for estimating the potenualities. The new theory will play an importent role to for studying the theory of
forest hydrology and silvicuture in the Loess Plateau.

Key words: hypothesis;the forest land available water potentialities “bringed by the stand-self",available

water of soil ;water balance ;Loess Plateau
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Tabie 1 The basic information of ¢xperimental plots in the wild iand apd in the forest iand

AT o, B3 MEHR (m) ot #ida)  FRHEE i F HaF HAEE

Experimental Site Elevation Sail Stand Degree & my HEEicm) cBk/hmt

plots types age of Stand Srand Stand
closeness height D.B.H. density

D B FEe 980 HERLT

by i 4 B Ean® 1050 KAt
L@ FHix 3R 1040 Bt 20 0. 85 2 9. 4 2355
KLY 5 1035 i 23 0.7 16.7 Ho0
B BT 950 —fut+ 23 0. 85 12.7 16.8 260
B e T T 98O it 21 0.75 8.3 8.5 3100

TWild land ; @ Chinese pine stand (3 Black locust stand :(3:1Low positian on south slops 15 1Up position on north
slops 18/Low position on south slops
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Fig. 1 The secting chart of scil evaporation and tree transpiration measuvre plocs
DMeasured domunant ree :Z2Litrer @Plastc film insulation layer @Measuring tubes HiBare land 18'Original stare of
farest land surface :FNone litter measuring area litcer was took off) (a)Evapo-transpiration measunng area tb} For-

est land evaporation measuring area {c? Bare land evaporation measuring area (A) Sectional drawing (B} Plane figure
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Table 2 Annual changes of soll maisture content in wild land and In forest land of the gully slaps in subhumid reglon of
the Loess Plateau

I H Item 5 & 7K B (Y1) Soil moisture content in volume
TAE (em? Depth 20 40 60 80 100 120 140 160 180 200
FA 4 & 1993-05-31 22,15 20,79  20.04 19.94 20,80 20.38 18,93 18.18 17.87 18.31
A3 T #R2 25.06 26.14 26.60 28,97 28.68 29.55 29.65 20.75 29,70 29.04
R T 32 12.82  15.02 17.40 16.46 15.10 14,04 14-33  14.42  13.54 14,49
TR AR 12.5F  13.87 14.42 1339 1270  11.85 12.04 12.07 1l.24 1L21
TR 15. 2 15.76 16.34 16.4%  132.83 12,33 12.47 12.80 13.26 13.05
S+ &K 1994-03-22 21.69 20.13 15.14 15.30 16.21 37.22 16.55 16,12 17.31 17.2
5T 5 26.87 24.58 25.66 28.18 ?9.64 30.76 30.37 30.63 30.64 27.03
P T A 13.4¢  1¢.26  11.69 1240 12,35 12.36 1419  13.73  14.21  13.61
T 8,47 .00 10.01 10.56 11.07 10.43 11,11 11.44 10.75  10.41
T FA 15.94 11.45 10.67 12,36 13.16 14.51 14,08 14.7% 13.68 14.23
A% 5 1005-02-28 23,19 18.38 17.58 15.50 15,38 13.89 13,49 14.23 13.40 15.19
FE ¥ TR 25,06  26.14 26.60 28.97 2B.68 P9.55  20.65 29.95 29T 29.04
Mg i 13.08  17.1%  17.77 14,49 12.78 11.87 13.03 14.02 12,45 13.71
T HOh 16.75 15.76 14.445 12,71 11.36 10.95 10.36 12,15 10.76  11.44
LECE N 20.22  19.34 18,61  17.90 16.02  14.77 14.41 1473 13.51 13.65
FEi# & 1595-11-30 13.21  11.39  10.%4 11,62  12.77 12,40 13.97 13.57 13.67 14.81
FEHE T & 22.13 18,99 20.70  22.02  22.66 24.78  25.46 2555 26.39 26.7%
PH 38 T & 8. 60 $.17 9.52 1n.56 11,03 11.73 11.30 32.17 12.61 13,22
Tl R 12,00 11,33 11.63  12.56 13.48 32,35 12.74 11.3¢ 13.15 12,27
TR HE (ecm) Depth 220 240 260 2B 300 30 IE @ fi% K &Y FEiEERT
FH¥F F ¥ 1093-05-31 16.96 18.09 18.46 1801 17.44 17.16 18.96 606. 8
[H ¥ T &R R7.95 27.72  27.18 27,63 20.29 20.46 28 26 an4. 3
PR T &R 13.60 13.83 13,41 1287 i:54 1L.82 14.13 4522
iR N 11.58 1203 12,39 1230 12.03  13.25 12.43 397.8
T ER AR HL 1440 1400 12,97  13.20  12.70 13,30 1418 ° 453.8
FH3 H3E 1594-03-22 17.63  16.92 17.71%  17.42 17.63  17.03 17.33 534.5 —52.3
BH 3% T &R 27.38 28.1F 26.62 25.77 27.83 27.85 28.03 897. 7 —6.6
A T AT 13.54 13,53 13.03 1280 12,61 11,77 12.92 407. 0 —45. 2
P RA R 11,21 11.3% 1208 12.15 12.04 1261 1045 350.4 —47.4
4 A 15.44 14.96 14.7% 13.46 13.52 13. 94 146.1 —7.7
FE3E = #R 1955-02-28 15.94 1569 15.90 15.27 14.B% 15.48 15.77 504. 5 —350.0
B8 3 T & 27.53 27.48 27.B% 26.90 27.44 27.98 27,32 880. 8 —16.9
EER - 13.45 13.15 13,53 12.28 ar9¢ 1191 11,34 434.8 27.8
HEAE LN 10.635 1170 11.70 1220 12.30 12,95 12.37 395. B 45. 4
UIE. RS N 15.0%3  14.7% 15,31  15.%7 15.42 13.87 15.82 506, 2 60.1
M E# 1995-11-30 16.32 15.05 15,08 15.00 165.38 135.30 13.78 441.1 —63. 4
[H 4 F &R 26.01 27.26 25.98 26.03 26.10 27.68 2466 74,1 —9].7
BT 13.52 14.0B 13.60 1253 12.73 12.32  11.79 377. 3 —57.5
ik 12.98 13.78 14.84 15.36 14.45 33.23 12.97 415. ¢ 19, 2

» FHMEMABY 3 WA EF S 3 MENHTEHE.CPEER . TUp position on north slops i@ Low position on
north slops ;3 Low position on south slops ; :3Whinese pime forest land ;.5 Black lorust forest land ; :8)Mean : (T Amount of
water stored (mm1; EAnnual changestmm)
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HFEz2TRL. FFRAMIT—ESERE. VB EEFVWEH HHOERSREEWNET NS KR
. 1993 FE P KLE, £ERBK 531 9mm .4, 5~10 B FEW 444. 4dmm,7~9 A ERE 201- Omm. #|
1904 EFF . HHE ETRIMIE 0~200cm, HH FEE 0~ 140cm T BE+ W K BHEITEREEHEN
BEE.HETHEIMERRTEFTHB 0~320cm EREASBESE L. FRS A TR 5N
—52.3.— 6.6 1 —45. 2rmm, P AL EHE E B B WA R AR A B R KB SRR T 474 F1
7.imm. FRREESHELHEIEAEE . HAEAHFELEE 220em U E.FHEELEETE 180cm Bl E
FTEHR BTN E 140em B 1.

1993 E R K KF,1~10 A HEEK 440. dmm . FREH 4~ 10 H B 408 8mm, 4552 7~9 AlE
L 120. Smm, M2z H#E, U T BN FH T 2. BRI GERD RS B EE . BSRKR
KIrFE 1o HIREMRE 88 Smm) . MM THE FF vl FTHESKERE . EEXBHAX.ETEFHRE
KB R, BEBRKHEFRERENE 100cm, HERE L. THIHERFRRKHEEDINH—50.0
—16. 9mm, W, AR FH U M B +45. 4 M+ 60. lmm, FAETHIHETREFEBHEET —SBK
S HAFESFHFEKERE. TRELHEKEAER B LRECRTHRELH AN, TREEKREIER
K EMERKEE K S ERM KSR ¥+ 27. 8mm. 1995 FRFRA ST —FH 0. B4 Er EHEES - F
WS TE I T KR R E Y AR AR EN TR, 28R —63. 4, —91. 7 1 —57. Smm.

Mo1993 s HB 1995 F 11 H. HEB L . THSHAE TH L Wi KEEL 5 M —165. 7, —115. 2
M —74 9mm, W HEH 17 2mm, HELF . THLIBAKLSSRBIMNEAE TR 2.2 1.5 5.

B RBES R KSR EMER . R LM A TS S W B S 3a B R
SEF T Bk BRM SR GCEHERREE 3,

%3 B MR RN E P ek s B SE R I L2 e
Table 4 Annual changes of scil water stored in wild land and in forest lnnd at the same up position on north slops site
type

1993-05-21 19583-11-01 1994-03-22 1894-11-01 1995-02-28 1495-11-3¢
Ar B- A B A B A B A B A B

FEHE L # R 18. 96 606. 8 17.18 S549.9 17.33 554.5 14.76 4722 15.77 504.5 13.78 a4l.1

THES EREAHPARRALY 12.43 397.8 11.68 373.6 10,95 350.4 12,13 388.3 12.37 355.8 12.97 415.0
PELE EANFIERFHE 14.18 453, 8 13.73 439.2 13.94 446.1 14,87 4759 15.82 306.2

« AT FEE S KR (MIA is mean soil moisture content in valume; B, 320cm 4 2 %K B B (mm)B is amount of
water stored in 320cm. (DWild land ; @XChinese pine forest Jand : @ Black locust forest land

m¥E IR EEERM R SBEG T R

ERBHX . TRAKTRBEEFTREY. 7 1993 N T
£4) 511 FIE, £ 320em TR, + WA S BE D NV 2 N
T 56 9rmm s 22 0 52 v 4 L 90 BB 1D 200 2 4 Mk [ "/w«"v'—”
386. 3 A1 400. 3mm . FEULAEAE T . #kt -+ A 7K 2 (304} — A

S FRET 242 §1 14. 6mm. il T

TEEEMEN 3a T FESFEPM L, KW
RABYFARFEMNTRAY, WL T HRKEE M HASHRKS ] BFERFEIRROTE
EMETHRAEEFF R EHTEESE®, B3CiE#d ., Fig-2 The movement of each water item in the water
BEERKIN X R TS ERME N E AT g ™nicrcle systems of a forest land and a wild land
FEe., FANESFHERHBRATRN KGRI ER.

GELULEWRESERATRL AR TSR fENX . EARWREBERETRUE AS . HHFEAXNELR
Hh - FBOERHTE 320em LIREE N K S BEFRHREEAAR SR AT E R SR EAH
FEENET KBRS ATHRHR M -KBEREE R, TS kW RERR
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FREFBAHERETE .S AAMFELR. AEARKAHEENAK S RERBEE. WK
TR S,
3.2 HMEHAKSRERESW
B ER T HS M RSE B L EEA M - RS e —%E. BE2xBFRM IR Ex
SVER . AR RE R AT LHAERANEEZER. TEAMA MR EEXI R I TREEER
B 2)a4wmT.
3.2.1 HOMRHKA KT FRXRMT WHE 4 FFREHAI RS GERN, T ZRE e Fm ERHu
RE A TR NMEFRAEH . NE—EHBERN KA TRXLEL. T WEKN ROV =1
HEBPO+EHEMERBARROY-EHENERBERRO) —HEHLR(E), W AW=P1+RO,—
RO, —E
RIS . BRELAESEATERRE. B ERERE LR N R (8K 5 B8R
Hleh, &L EREE M E R AR R B K A WS A T, K S 1 R ) St
Bl AW =0,M:P1+RO,— RO, —E=0
EH—THEBEEN RS ESR. M L ERE. TR EERMY KRR BN,
B RO2=0,1:
Pl = E + RO, §))
3.2.2 HMKAKEFHELEST HHSEEFHR W, fEy — T HRRE LM RBHER XS
EMER R KSR A ROV =-FHEEP) - ERE R — m#wﬁagw.)—ﬂmm
RS L RROMLH RN TR H S AR(RO,), B
AWl = P2 — I — Li — ROf, + ROf:
it MAS X BAWO =KD KB R (D) - R R REN .. AW2Z=T+Ef,
RS A W R R A TG4 B ER, B AR 1~AW2, 0.
Pz —1—Li— ROf, + ROf, =T+ Ef,
RE. L — S esE fEy— R4 .00 ROfL=0.1.
P2 =T+ Ef + 1+ Li + ROA, (2)
HTHEDERSE MARKENSELEATEEAE YRR, AHEYERE SH L+ BEREMN
DEAXENEAT HAKSRIHDEIREFRABREETEEFMNTE. ELISEEDEREARETH
HA.-KEBRX EHAmMER RPN TN Ef SEERDAGHELREEULS . BH.EHTRAE
ok W B TEEEEESHBL T BEL TS ERSW. B FAEHENEIR. . RE
ZEHEA AR, B, RN@ s Ef-Li A AAEYEEHERREFORE. Bl EA1=Ef +L.. W :
P2 =T + Ef, + I + ROS, (3}
ME FRR,. ER— R EARNER . HE L (PSS PO RN CSREE. LR
REHIE ()W P2=P1. B BB D (O HEFHKS R . AR SDEFRHERESRE, EEFMT
WRXE.
T 4+ Ef, + I+ ROf, = E + RO,
Bl T =(E— Ef)+ (RO, — ROSf) — I;
& AF = E — Ef,,ARO = RO, — ROS A, T = AE + ARD — 1 €4)
SRR . EREERETHRSA M BE " RRBZEUESHEBREMEAROIZH,. H
MEHERAE .
BT WA B R R MK BT AN SERS . FREEH L MR R ERE.
4 HR-BElETEHAS #SERMHREE
ROBRFT ARG BT E AR EEE IR B E I FTFEMTLER I REG.H
KA AR S R K R Pt 2 B A IR A K R R A, CHEEA M T EXE. Bk RO EF E
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HiR, HIEhRE LT T AR TR S A B S CE R ) B EH SR Bk ¢ S K4 g
(available water potentialities 5 3 AW P,

ATEWNBREATI AR HEEN, ASHKLEBBRHED. S AWP=T.0.

AWP = AFE 4+ ARO — 1 (3t

HOFENHRAFTEKIEATE. ARV UEEHET AL EATFHREEE R ENNE .M
R R A ST L B2 E, Hh FTHREERRED S ESEH. BT > TR (X
)5 B ey A 8K B s ARO TR R B3 T 453 4 3 5 5 0 BEL ¥ 0 AR M b 08 R 1 0R S5 AK O PRI I AE , B
I B P AR (RO T8 bney TN R KR . B R K A R R O SR R R B TR
il TR WTE, WA B SEFRRN S MIRBYER - MRS BRI . HXFEASHY
R F IR FRFRAN & AT ENSCE, M TFASE R+,
4.1 RS H QETH R KT S AN E

LA b ST VT AL e B R K A T L S R b MR R B S 4T B R g R
BAIMERR RS EENEROTAEERESY. B KEH X/ TERRT AT/ E S
BRI ERERESR. YHATERME, NEE AT Ay ESMFL.
4.1.1 MHEEESKITEF EHAGEHARE AT/ EELTESMNER . HEEALHEYBEE (B
MBS A R (D ER ., R L), T P K 4 9 B B o T bR A R T B T 0 G L T 2
AR, WROA SCESDRB LM R 248, B R B T HEr - S a"BE A . I I T
B AR ESEEMESRICAAITE 4.5,

BFATLAEARAAROR SN ERERENER T . MERBAKIRALFEL. 0~
320cm MEMEM.11 A4 0K 5B 5 AREDNT 56. 5mm. (EFEHSNTEEN EE , + MK 4 &
BEHMAST 3. 0mm,

x4+ FEWAHSSAERENE R LMD A (1903 FI LS
Table 4 Changes of soil molsture conient in the soll evaporation measuring plots of in a stand land and in a wild land on
the same north golly slops in 1993

WH Tom FEAAE %) Sof mosture content m volume
Bl Depth 20 40 6 80 U 10 [0 140 200 kA 240 26 EN ] i By RART
ARAHOS-E 202 B RS M MM M Ile W4T L s ;I M4l mn Bl Mg
BEFEN-0 5,53 2845 251 IS ALTL 0 M4 DB AL0F B 2505 2635 13 20l 242 GG 55n2
forest land[1-15 15,42 15.27 L3 .52 565 B3 SN0 LA A0 ZRA BT S ML 5L 1) Meg
BMAMOS-IL 8506 3604 264 MOT 2668 20.5% 6T M7 LM INTE LT MMI3 ELE M4 28 4o
THIMO-0 MM B% S 23 201 288 BBIE B4 WG 3l ELET MED 2037 1402 N 485
wild land)1-15 24,39 25.57 25,31 6.7 201 3025 NP W46 MM 44 LRI 2954 187 RIT w3

* FE{HY 320em RERNEHRKRBE, XA ERBRAE, D (mm)

=5 AR AERENEE Mk Y1993 SO)WILER
Table 5 Changes of soil moisture in the soil evaporation measuring plots of in a stand land and in a wild land on the same
south guolly slops In 1993

5 H ltem FEa AR %) Sol monstuce cootent 1 volume
F¥tcm) Depth 20 40 60 a0 Log 128 10 180 200 m ¥ 0 kil 2 Y EkE
BRHP 05-22 15,56 157 158 158 L& 1500 147 10068 0. 0,378 BUE B2 1B 503 0.4 K EN]
BETH 03 174 1588 @13 e 1992 1893 1785 48y 119 100l 511 E 25 4,03 13,58 4470
lorest land[)-15 13,62 1.3 14.%4 16.9 16,41 1590 1R74 150 131 L | R 9.5 7Bl 6,5l 1585 oy
MR 0512 1082 1502 17.4 16, 46 15.1 0 .83 142 1354 1449 13.6 138 128 1.8 1L13 452
T3 113 1476 1&.0l 1537 1% 1LGE 13,1 170 1% 14T 128 141 LLedk LLET LR ango
wild land11-15 §.3¢ 9.7 1396 156 1433 14 140 1A 1LE 11 127 W ILW 0.5 LI ey

TEFR IS WIBE AR 2R M RE X (I3 50 UK 255 11 Bifse 5 A AN T 56 omm. {47407 )
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T 56. 5mm.

MLl B g5 1T W, B T AR A 4R PO 3K % IR A oA . 0 ] — 3 1 AR 43 P T 9 R 0 P B AR SRR
KIFERR . ERTKSEANR.

4.5 BTN FEMEHEIH. Ay ERE LMK REREAT SHAR EEEEREX. A
WIXFMT 3. omm HEHNZFMT 56. 5mm, ZHBM 18 F2L£. HERNBRAAMWERE. B . AEEYEN
Sk 4y BT 0. BRI S 56, S BRI IR A BI T 56. Oom . By M AT WL . R PR i [R) L iK 4 308 3
TEAMERER . ATHEMNRESEN MEB T AHRBRESED . W EEhmR T WER .8
HART R —2,

HEN“BO D THEN CHEST AHRRNZE K NB SR ERNEE KB 2

ET. MESEY. BmE LM sy 126 7Tom: Fr s E. TR B, 450 145.1 H
59. 5Smm B T B4 #E 4K 8 112, 5mm.,
4.1.2 HAMBEPOKCBERT LDUARTEET I >RAMNEXEE FEGELE DA
A . EHEYESE T RAGHRENEE. LEAYAMEX KM YR 2EH . EAREDR LSRR
R, SEEERBRAAIE, HEDER W R E . R KT M ERMN . 5 ERF KA
TR R RN WSS ERER, B—ERY. #1993 F 6~11 A M E R, #E K K
SiEEMT 23. Tmm,

B EMEHRERTR. EXRBNEZATRARMNE ISR TRERST a0 U HEXHHEE
WAL B THARNER. . SEMNSEATE L EXBAHESEY AR T ST RERAHERREC Y,
Wi AR LN K EFRT R, RETHAN S . HER A CHERF . QIETARHKS
fer ey AR B EEAR RS B THAMEESHHEGIRERY. RAYHE A, F0
%, THE THEE"NEARE, AT —HOEEH TRIEFR -HFHRE . B AL E L BT
EEREANEREL, BAMNARREATHFBRNHERLE S,

4.2 Wt O RR K I AU RE R

BT AR KSR N Ra S8 617 . B H W E KSR Bt R R R
HiR FAEMNEEE . FEHERELSBRRMNSAEFOIMNXERE. Bk, 3 H oG8 K45
BHMHR BT AHEAENERMNE. T8 - HAEE AN MO A, THEEBELHE
PR

T M LT AR OB FTER (R 4 L T ER R (23 SE S 4 B0 2 220. 6,291 6 T 340. fmm., EFA M
L0 R AR (20 224 ) % 386, 9mm,

4.3} HIigFEAA BB KoHSkEBRARUMNEN

FAHOETA RS EABEEAREE AT FMAE . BRARR TR ERAERTFESN
EREFEFTL. RETEEEOE T EBETFN RSB FIELHEE TR SEY LR % KRBT
FENEHREKTEE SEEETFNEERRE. ERTAHIMS & . FEATERHHE.

Ho A A SRRk FARERLEEFAK IR . RERAOHENMER. BEE
HEMHHEPSERE . ETH AR E SR AR D8 AR Oy Ko & =70, P HE .
IR AR, Fet TR BB ESHARBEN TEETEAE S BRI b A =8
Az EHAFHAL - HEEREREH . EREER. L AR BENEN. FAEENH
R AR AR E TS MRS . B A i R MK S O R TS IR SRR IR
RESEHE GO EAMERESEHREREE LENRM TRYHEAREZ A AT S b A =
AHFHIIREHFEE HAAFRRAMNER., HFAEARL EERCEE T T &S, — BB
HaasnnEsEgER. £ R RR EEIFIFEE TEME AR R BERFR A X EK. R
—ABTER. AAARERA LU EASAWREE Y IEMNETEE B — TR XEREETS . F*
FREEThh rE R E R AR A SR, RS EEE TN TR R ER M
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E.ERAEWRERE.
5 &

(LERLERXEEEH. HAREEHE EHEBREL S EKERHESAKIEZHEIERD M
FEREALE 0~220cm . 0~140cm N 180cm L LIFHEE . A WBIN 3a P4 0~ 320cm RS HER .
B b TSR TR R KRR —165. 7. —115. 2 fT — 74. O , R B A BRI RNFEER
SiHlR M A EFRAER RS TEEREE AR A S L 380mm B BB S KR 17250
52. dmm(2a) ERRW XM ERA T EEB AR S, KR SHERALBATENKIREEE.

COPAR S BT EEN KA E BN AR 5 W R KA S e B o A L B i R R e B A
YIS RE R A AR A R AR R R A R BT M R K B R B ok iy
EREE-THABEEHTERESER. HEBHTH B FLKIBEAFE AWP=4E+ARO—I"
BRI

OBRTHEHRAFEZCRGAFAWE. FUE FRHR. TRE WEEARE. HESH ISR .2
PSR R R E R AR RN L TSR F, VENESEE S ERAMEE L THE
MmN, W23 FEOHB A TY 220.6.201. 6 F71 340. Tm, FEA MM E. B0 FEE )W
386, Smm.,

COMERNESRER. AU THAKI TR NE. EEMAEFZhEALEBEGE AR L
ER . GIATHFEREKSEW. FELET .

G et FE R Es BN R S#Ey BT HFHAE. BATEH LS ESKE
BEEMERNEFEL. EFRARLBERNACEERY, HHZEERREFSHEE TR B IFE
Frey BRs.
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