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G 3 B Z X I A6 77 7K & 500~600 mm, LT K
i 150~330 mm, #EMET SRIEEL 0.30~0.55; T 5t
o A VAR5 v 6] 2 B DR A 75 KR a5 R o N 1
5T B0 X IREBE TS /K B, W3R W B Vel Y 4
e /K 550~683 mm, H/KE 82~311 mm. M
DCBRRURE, Ty AR Tt A b S Ji R 75 K B 25 4
A FRIAIE 5T 2% W AL J5 B35 U1 i 22 4 2
WK 282~238~172 mm, 7 & FEAR K3,
W TR RS AL A4 KA. COTTON2K. A 4L
G T HTERAI AL T ISR AR TR AE K RFAE, WFSE R I 78
SR AR AR R B AR AL FE K 541 mm;
JE A% R AR RR IS R T T b X 32 A
YN KEFREYI I iR 2006—2007 41
MAET /KR 4258 mm, 1EYIZR%L 0.85; Lkl
FET SIMETAW BBAGS T Jb o X 3= ZAEY 1) 75
K, AEERIAE T KA 430 mm LA F. [ PR AbE
YT K ERFE T K BT 2 ) Z A St 4
R MAEFR R KEFED KRR Z RN, A
DB REAN R K SCAFAR VR 75 7K S ARE L 75 7K Sdk
T4k bT, ATERIILAL K 4 B, KB YRR
PO N TVESZ . A E I A AR .

ASCHEF WAL X A% %k, RH FAO
HEZEIK) Penman-Monteith J7¥EFIEY R E0E 154
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W53 BT AN [R] 7K SCAF 43 10 R A HE Ik 75 7K 1 R RE Bt 7
SKRIEEL
1 #RI5R%E
1.1 BUERIE

AT ARG H AR i Ab A R L N
MK YT R AR B G R AT AR
JRDX . BEEHEDX AL X PR 8 1T 16 AN <
St H 1955 45 (B 2 ) —2009 8% 2012 4E 1S
SR (LK 1, B HPYAE. Higm <.
H AR HFKE . HBNEL HAF )G
H PS4 M S TR

1 WREERBEER
Table 1 Study area and years of data

I3IX i 1L = FEAEL

Regions City County Years Number of years

) BLT 1957—2009 53

FRT AL .

IR 1957—2012 56

LI s 1971—2007 36

B A ;3(5)47‘7;332 4

B e 1971—2006 36

LT 1996—2012 17

JR i JRYT 1957—2009 53

" 1955—2009 55

FE M 1955—2005 50

fRsE =i FH 1960—2005 45

LIt B 1971—2005 34

e Bk 1959—2008 50

AFE  HAHRHE 1955—2009 55

.. WE"  1954—2009 56

: M 1971—2006 36

HIS 845 4L 1974—2006 33

T REREI AR T E H KR
Note: Weather stations without * only have daily data of precipitation.
1.2 AR EMERIEKE

WEAEAF AR BRI MO DX )17 22 5, VATdE
AR EZFE WAL 4 b ), B IAAE
10 R A, SHRgded = —f L 4 7 20 A
10 A 20 HoyAE WIREVZ sl E T A O HERS TAF,
I &5 IR 0 LA 2 3% I 8] Al A BT
RN R A BT R A A 0 I P K
AN KR, ASCRERTAE A RRAE A U2 0 4 H 20
H—10 720 H, 3t 184 d, 4i&Hdems: it il
e 4 H 20 H—4 7 30 Ho8M . 5 51
H—6 110 Hob #6711 H—7 J1 5 H WM.
7H 6 H—8 H 25 He#Ml. 8 H26 H—10 H
20 I GmEZRM. SRR R, wil. AL JERR )
AU 250 11, 41, 25, 51 #1 56d. MiEAEE
SO0 0 ok K B 2% R AR AL o — ORI ) B K i A

FINE 4 710 H—4 7 19 H R FBKEAE K i
IR, DA 78 23 R FH B K 08 U

HH [ Bk T e DU B TR HbaRARRER
RIZBIREARUK, B R AEAEIR RJZ
FHF 6 S AVE Y I e 75 B 350 2 B K BB R A 3%
oK. WAEBAX MBS, Y HBEKEAKR
Ky, —ASr= A ERRR, KASGESE %S (E H ]
FagEr, A 3~50 mm 1R BRI A A
KE, Y HFEEKREANT 3 mm N iR R R+
BRI RN, A AT KR, Y H KR
KT 50 mm L EETECH BEZK S 0.8 R34 A 2%
KN,

¥ D A A A AR B I 1A R K A K F)
ANEIGHE T, A SRR ih 2 IF SR K 3C
TN ) B R 3N T B 0 A i 2%, R I
ikt FRR AR A B WA A K R ) 3 R i
g MR, R A E W K
) 20 36y A % il 2 15 R R 3Eh TIT 78 B9 0 A it 25
DLSP- 359 1 500 22 Jee /N R A i s FE AR S 80, s ik
I HT BT KA FKAE P=25%. “F/KE P=50%
UK K AR P=75%%5 AN R K SCAE M 18 A4 & 1A 1)
AR
1.3 #RIEEKE

KHEY R EGE AR TR K ET,

ET, =k ET, (1)

X, ETe MEWTFHKE, mm/d; ET, WS Y
i A, mm/d, ARIE H PR . HEOKRE. H
B/ AP RGE  H S-R3 RA  J I ss
B HA% %R, A FAO #E47 /) Penman —
Monteith A= HH5 ET,

0.408A(R, =G)+r T 302073 u,(e, —e,)
ET, = (2)
0 A+ (1+0.34u,)

b, Ry et 2R MRS, MI/(m*d); G b+ 1%
POBE, MI/(m*d); T PRI, C; e LA
K, kPa; ey MEEFr/KVAE, kPa; A NHIFIK
VR SRR R MAE T HIL R %, kPa/C; 1
R E VAL, kPa/'Cs Uy Jy 2 m s ab i XU, m/s.
K MYEMI R, K FAO HELE 73 B T3 4
WARBEE B b [ (AR SRR TR R B O
MtE e L B I BUEY 25U 2 4 13940E, b yiis
AT N 0.3, Pk B WG AR 2 E A 0.3 Fl
0.5, A H LRI KAED R e b 1.25, it
ZURRME N 0.1, WHE 1. RAXL (D Fk (2
MR H A S R HA e E W HFHKE, 4
TR KR,
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N HERE T SRIGEC 1D, WA R A A0 FE I 1 4K
e g
IR=ET,-P,  IDI =IR/ET, (3)
A, IR AEWREM T KE, mm; P AEMAT
WAL, mme RE 1.2 A1 1.3 PAEE AR
Rk AT KSR A BRI A (3) T EARR e

A IR A K R AT T SRR AL
1.5 MIEFKEFERFKENRRSN

RS B AR AR R KR AT 5%, R AR K
R AR MR BN HEY, TSR
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2.1 WBIELEBEHENMEKE

FRTEA & WA R K B 2 P g 45 R L
* 2. WA EE S FEKEZF T 3800~
509.8 mm, WFFTXIHAN T4 4363 mm, f 41
RAE A B AR KR 89.8%, S AE -S4 /K 1)
82.7% . 1L W RRK B K, WX T
2329 mm, [ ZEFIMIEEE IE K E T
53.4%; HUGEMAIARIE Y, 2P KE
S350 74.6 F1 67.5 mm, 535 2 E A H A R
BRI 17.1%F0 15.5%; FEFI~11 L 45 T3
KSR D, Aibdr A B A KR 12.1%.

R2 WMIELEEHREUMEKE P ZEFHRITER

Table 2 Average annual effective rainfall P in cotton growing period

FAfe 4 7 W5 %7K & Effective precipitation in cotton growth period /mm

A E—
L gy TREKE kR R LTI R T o ferey .
a4 X Annual  (04-10—10-20) (04-10— 10— 0— 01— O 06— (1R
. Weather .. (04-10 (04-20 (05-01 _ (07-06—08-25) —
Regions . precipitation  Precipitation in 10-20) 04-19 04-30 06-10 (06-11 Blossi d (08-26—10-20)
stations ; Whole ) ) ) 07-05) OSSINg an Boll openin;
mm growth period Before growth  Sowing and Seedling boll-forming pening
/mm growth b . Bud stage stage
. period seedling stage stage stages
period
) fE 595.0 561.2 508.4 6.9 9.2 54.4 80.3 278.8 78.8
5%ﬁ?? SREE 5906 551.1 4955 4.7 12.1 58.2 73.0 267.6 79.9
2N
S 592.8 556.2 502.0 5.8 10.7 56.3 76.7 273.2 79.4
sed 528.6 485.0 435.0 5.7 12.3 44.0 78.0 230.6 64.4
M 597.2 563.3 509.8 7.2 8.8 55.7 84.5 272.8 80.8
I);M} N 529.1 482.7 428.8 5.7 10.1 473 80.5 220.7 64.5
) ko 526.1 485.9 436.8 52 13.1 40.2 79.6 224.7 74.0
SFY) o 5453 504.2 452.6 6.0 11.1 46.8 80.7 2372 70.9
|[8%1] 499.6 470.4 423.0 5.4 8.5 40.5 65.4 237.0 66.2
TRoE 530.2 489.9 442.4 4.6 9.1 43.3 64.2 247.0 74.2
7E M 495.6 453.6 406.8 5.1 10.0 42.6 522 225.6 71.3
e B 489.2 448.1 400.0 4.9 9.7 38.3 59.3 2193 68.5
WHFE s 4982 457.1 408.8 3.7 9.3 41.0 65.9 212.0 76.9
(L?\t oK 5326 490.1 438.1 43 9.7 42.4 61.5 245.6 74.6
B  AXE 5209 477.2 430.5 6.6 8.5 49.5 53.6 222.9 89.4
mE 5113 469.9 419.6 6.1 9.8 45.5 56.2 217.7 84.3
ME 475.0 423.9 380.0 5.7 9.1 43.6 60.5 185.7 75.4
Jri P2 520.6 467.6 416.8 7.1 10.9 45.3 64.8 218.1 70.6
T 507.3 464.8 416.6 54 9.5 43.2 60.4 223.1 75.1
wmK 5972 563.3 509.8 7.2 13.1 58.2 84.5 278.8 89.4
X I,
L;i 4750 423.9 380.0 3.7 8.5 383 522 185.7 64.4
S
FYy o 5275 486.1 436.3 5.6 10.0 45.7 67.5 2329 74.6
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X FFFAE: LA M REME 5 K 5 REME 7 SRR B i 101

3 TR E B K IR A 2
R FIKEES SPARAERR KA KR N 462.1~
6144, 3683~495.5 F1 281.2~406.5mm, SIEIHIH
5259, 421.4 F1330.5 mm, FKEEGFKE. HikFEE
SPAREEA R KB ZAE 5> A4 104.5 F190.9 mm.

R3 WMIELEBEREUEKE P RIIRDITER
Table 3  Frequency analysis results of average annual
effective rainfall P, in cotton growing period

K ’\;u%ﬁa Wt FIKAE FoKAR MK A
Regions egther Mean We_t year Med_lan year Dr_y year
Stations (P=25%)  (P=50%)  (P=75%)
o JE 508.4 595.8 495.1 406.5
f% IR 495.5 594.4 482.8 382.8
FH 502.0 595.1 489.0 3947
=8t 435.0 5163 428.8 346.8
WM 509.8 614.4 495.9 390.0
=y )
WX KA 428.8 509.4 415.1 3333
3k 436.8 521.3 4303 3452
RE] 452.6 540.4 442.5 353.8
Y 423.0 513.4 404.8 312.8
e 442.4 554.7 430.8 317.6
SEIN 406.8 494.8 371.9 2812
= BH 400.0 485.5 382.8 295.8
LId S 408.8 483.9 386.9 310.1
PR oK 438.1 536.1 429.2 330.4
-# rgme 4305 526.8 4218 324.7
gy 419.6 497.6 388.9 308.6
ME 380.0 462.1 368.3 285.0
L 416.8 507.4 408.7 3173
S 416.6 506.2 399.4 308.4
[SIN 509.8 614.4 495.9 406.5
X35, =
o b 380.0 462.1 368.3 281.2
T 4363 525.9 4214 330.5

SINTRIFFEIX I N IR K o3 AT, AR R L AE N 3
AP IR AR B A R KRR, 244
502 mm, FKAE FIKEFIRKESS R0 595, 489
F1395 mm. FHEINTE P RS RS X R e A B A 2L
FEK AN, ZAEEY 453 mm, L3R X D
49 mm, FIKE FIKERRGKEN R 540, 443 Al
354 mm. GUREEYT. (e AR FERIRETENRILHT
PR XA B XA K B2 A1) 417 mm, 4353
LS8 AP J ORI R XA 85 Fl1 36 mm, F/K4E,
FREERZKES3 514 506+ 399 1308 mm.

2.2 SBIEMEKEFBEEKE

TR IX Z A S AEY K& BT,
HAER R 4, PRI ZEVFIFESIRIED K
& ETo N 11103 mm, #74 3.0 mm/d; 2413543
WwWEBFTBWSEAED T KE 813.8mm, I H
4.5 mm/d, A Z - PIESRIEY T KR 73.3%.
TF 5T DX ok A A 55 98 MRV Sk AE N 1) 2R s X 2

VEVIFKEROR, Mie E B WA 845 mm;
BAE AR SR N ISP IR IX BRSP4
788 mm; LLHF B X AT B2 811 mm.

F4 BSRIEMEKEET WS ETHRITER
Table 4 Average annual reference crop evapotranspiration
ET,

ZHTIH ET, HAE LT ETo

-
Gk
B

. Weather Average annual ET, ETyin cotton growth period
Regions Stations
a mm mm/d mm mm/d
s R 1082.8 3.0 789.1 4.3
R .
N = 1027.1 2.8 786.9 43
R i
e 1055.0 2.9 788.0 43
Wl 1195.0 3.3 865.7 48
B Wk 1138.2 3.1 824.5 45
S 1166.6 3.2 845.1 47
B 11115 3.0 817.9 45
WEr BEOE S 1096.1 3.0 807.1 4.4
PR AFEE 1108.0 3.0 801.1 44
M oma 11238 3.1 817.8 45
T4 1109.9 3.0 811.0 45
R 11950 33 865.7 48
BECpn 1027 238 786.9 43
giif . . : :
e 1110.3 3.0 813.8 45

e %RORHE L B WAL K 5 2 T B eI S B LU fE
Note: Symbol % means the ratio of reference crop evapotranspiration in
cotton growth period to average annual reference crop evapotranspiration.

WIS X M TR K ETe G845 R W& 5,
W X AL T K ET 2491344 648.9 mm,
A 3.5 mmv/d, P RR~ BN, o 14.4
1 85.8 mm, #1413 Fl 2.1 mm/d, 235 kide 4
A H WK 2.2%H1 13.2%; 35 WAT{E A 4K,
K S, 43k 121.7 A11299.0 mm, 74 4.9
5.9 mm/d, Al RRAE AT T KER 18.8%
F46.1%; TG KER /N, 4 128.1 mm, fiH
23 mm/d, HHRESEETEKER 19.7%. £k
WX HAET KB, I FIRR IR, FAT5
/N, 5k 619.1. 673.6 Al 651.4 mms

WS IBAALTE K S AR TR (R 6) FK
TR PIKEERIR KRR TR K 20708 587.8~658.1,
602.8~677.3 F11619.9~702.4 mm, 75K 629.9.
646.0 Fl 6653 mm, FIKF. FIRKEFMKEZEMH
20mm idie DAEIHANFS AR BRI X Ml e 7
KERK, 2 673.6 mm, F/KE. FKERK,
FIKEL A 653.9. 669.8 A1 689.4 mm; LU ILIAILR
ERAMRERIFERV XL TKER DN, 2418
619.1 mm, =F/KEEF/KEERRZKAE 73310 601.4.616.8
F1636.2 mm, “PHILLEIEAEIXA 53 mm. AUFHEEL;
R AFKERTESLEN FNLR-E R X e TR KiEZ
Y 651.4mm, FIKE PAKEFIRGKEE /70
6322, 648.8 1 667.9 mm, HLEEIZHEXAE 22 mm.
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Table 5 Average annual cotton water requirement ET, of study area
J EHEH 184 d R 11 d Hill41d WH25d TERH 51d % 56 d
7 X R Whole growth Sowing and Seedling Blossing and Boll opening
Regions \S}Z:?it(})l:; period Seedling stage stage Bud stage boll-forming stages stage
mm mm/d mm mm/d mm mm/d mm mm/d mm mm/d mm mm/d
ok Rl 632.9 34 14.2 1.3 83.7 2.0 1154 4.6 292.9 5.7 126.9 2.3
*iﬁ: SRS 605.2 33 13.2 1.2 78.0 1.9 109.6 4.4 282.1 5.5 122.3 2.2
P 619.1 34 13.7 1.3 80.9 2.0 112.5 4.5 287.5 5.6 124.6 2.3
gy o] 683.5 3.7 15.9 1.4 94.7 23 128.4 5.1 307.3 6.0 137.9 2.5
«%IZ HEBS 663.6 3.6 14.1 1.3 86.2 2.1 125.8 5.0 306.2 6.0 131.2 23
Ty 673.6 3.7 15.0 1.4 90.5 22 127.1 5.1 306.8 6.0 134.6 2.4
%) 653.3 3.6 14.8 1.3 87.5 2.1 125.1 5.0 299.1 59 126.8 23
Tk {58 649.4 3.5 14.2 1.3 85.3 2.1 123.0 4.9 300.7 5.9 126.1 2.3
T ARE 6464 3.5 14.0 1.3 839 20 1214 49 300.9 5.9 126.2 2.3
Ae- WaE 6565 36 145 13 §73 21 1247 5 302.8 5.9 1272 23
Ty 651.4 3.6 14.4 1.3 86.0 2.1 123.6 5.0 300.9 5.9 126.6 23
E=IN 683.5 3.7 15.9 14 94.7 23 1284 5.1 307.3 6.0 137.9 2.5
é’%ﬁ /N 605.2 33 13.2 1.2 78.0 1.9 109.6 4.4 282.1 5.5 122.3 2.2
Sy 648.9 3.5 14.4 1.3 85.8 2.1 121.7 4.9 299.0 5.9 128.1 2.3
F6 WMULEKEETFUEREKE IRIIMERINER
Table 6 Frequency analysis results of cotton water requirement ET, and cotton irrigation requirement IR
ALK ET, MRAEHEME 7 K B IR
IR \/;g:l?g e };:otton water requirement/mm @:H,;;;Ztton irrigation requirement/mm
Regions StZ?ior: Statistictal p/arameters HRAR %/ KA KA Statisti:al p/arameters R HL,/J(EE KA
Wi Mean Cy c/C, Dry year Median year Wet year BI1H Mean C cJ/C, Dry year Median year Wet year
" il 632.9 0.04 14 652.5 630.8 614.9 1245 1.0 02 206.2 120.4 38.4
;ﬁg SR 605.2 0.04 15 619.9 602.8 587.8 109.7 15 02 217.0 103.5 -
P 619.1 636.2 616.8 601.4 117.1 211.6 112.0 -
s WM 683.5 0.05 20 702.4 6773 658.1 173.7 17 02 298.7 166.8 413
/%IX Wk 663.6 0.03 13 676.3 662.3 649.6 226.8 0.6 1.2 307.6 210.6 128.4
P 673.6 689.4 669.8 653.9 200.3 303.2 188.7 84.9
JEEY 6533 0.05 12 675.1 650.9 628.1 230.3 08 05 3472 218.2 100.3
W PRIE 649.4 0.04 11 662.3 647.5 631.3 207.0 1.2 0.2 368.3 196.9 344
TR AR 646.4 0.03 14 660.7 641.6 632.4 215.9 0.6 02 301.7 213.2 127.1
- ms 6565 004 6 673.3 655 637.1 236.9 07 02 3464 2329 123.0
T2y 651.4 667.9 648.8 6322 2225 340.9 215.3 96.2
bk K 683.5 702.4 677.3 658.1 236.9 368.3 2329 128.4
. e/ 605.2 619.9 602.8 587.8 109.7 206.2 103.5 344
RE 648.9 665.3 646.0 629.9 190.6 299.1 182.8 84.7

s Cy Rl Co 235 R A6 7 I 2B R PR A 22 AR R i 2 R A

Note: C, and C; is respectively variation coefficient and skewness coefficient of effective rainfall in cotton growing period.

2.3 WRILEBREKEFEREKIBH

WFFE X A HEE /K i IR RIS SRk % 1D
IS IR IR 7 W7 X I REBE T /K 2 T3
190.6 mm, JLHIAL T TEES AT AU
TKES A A E T I 19.6%, 27.3%-27.8%411 26.0%,
THAFIER WIROR,  JLUET AR 2. 245 kR
e s A e T Rk Fa 5 020, THIAE RN
043, MZUHRZ H 039, 4/ R 0.18.

A0 LR P ) B2 B DX R F5 M A P Y
X B T KRN, AP 5 117.1
200.3 mm, FEBEFTRFEECT 514 0.19 F10.30;5 7kt
G EE A D i U T R 2K R R oK

FRECG VNS AR LU A 2K LS L S X R 5
JKEZ A1) 207.0~236.9 mm, FEB T R 557032~
0.36, FRIEYAN, b R LK.
REMETT KB IR PR AT 4 Ry ek 6
{5 P C A S T S BN /N S 1 S & B 7| 7
299.1. 182.8 Al 84.7 mm, 5L vI5EHEME TS k4551
IDI 43514 0.45. 0.28 Al 0.13, 3E 4 5t (X RSB %,
AE DX REME T K BB LT~ R X /N, BRSPS XA 7K
B FEAKEE A 211.6 A1 112.0 mm; SR EHE X AL
KA PIKAEFN K530 8 303.2. 188.7 Al
84.9 mm; A1 KA ILHTF IR X AE KA L /KA A
FIKED RN 3409, 215.3 F1 96.2 mmo.
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Table 7 Average annual irrigation requirement IR and irrigation demand index IDI of cotton
HET K IR HEBE 5 K FR 4L 1D
Cotton irrigation requirement/mm Cotton irrigation demand index
L T g 21y
sy Al o EY ] 18 (6836 i g HiH] ] 1e83 (68:2/6
A Weather  (04-20 (04 soo  (05-01= (06-11—  (07-06— T (04-20 (04 so_ (0501— (06-11—  (07-06— o
Regions ¢ - - 06-10)  07-05) 08-25) ! - - 06-10)  07-05) 08-25) ]
tations 10.20) 04-30) 1M®1Mm 04-30) 10-20)
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Analysis of irrigation water requirement and irrigation requirement
index for cotton of Hebei province
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(1. Urban and Rural Construction College, Hebei Agricultural University, Baoding 071001, China; 2. Baoding Sino French Water
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Water Environment Research Department, Hebei Water Conservancy Science Research Institute, Shijiazhuang 050051, China)

Abstract: The analysis of water requirement and irrigation water requirement for crop in different hydrological years
can provide a basis for determining the irrigation quota and for optimal water management in crop growing season.
Based on some meteorological data in Hebei Province, water requirement and irrigation demand index of cotton
were analyzed to provide detailed and targeted data for agricultural water resources planning of Hebei Province and
for cotton optimal water management. Cotton water requirement (ET;) was estimated by using FAO
Penman-Monteith equation and crop coefficient method. The average annual value of effective precipitation (Pe),
cotton water requirement (ET;) and cotton irrigation demand (IR) in different cotton growth stages were statistically
analyzed. And the effective precipitation (Pe), cotton water requirement (ET;) and cotton irrigation demand (IR) in
different hydrological years were analyzed by P-III distribution frequency calculation with frequency analysis.
According to the above calculations, cotton irrigation demand index (IDI), the ratio of cotton irrigation demand (IR)
to cotton water requirement (ET), was analyzed. Cotton water requirement and cotton irrigation demand index of
Eastern Hebei Plain, Heilonggang region and Piedmont Plain of Taihangshan in the study area were also analyzed
respectively to provide detailed data for regional water resources planning. The results of cotton effective
precipitation (Pe) analysis showed that the average annual effective precipitation in cotton growth period was
436.3 mm, and the effective precipitation in wet year (P=75%), in median year (P=50%) and in dry year (P=25%)
was 525.9, 421.4 and 330.5 mm respectively for the study area. The results of cotton water requirement (ET,)
analysis showed that the average annual cotton water requirement for the study area was 648.9 mm, and the cotton
water requirementwas 629.9, 646.0 and 665.3 mm in wet year (P=25%), median year (P=50%) and dry year (P=75%)
respectively. The results of cotton irrigation demand (IR) analysis showed that the average annual cotton irrigation
demand was 190.6 mm, and the cotton irrigation demand was 299.1, 182.8 and 84.7 mm in dry year (P=75%),
median year (P=50%) and wet year (P=25%) respectively for the study area. According to the above analysis, the
average annual cotton irrigation demand index (IDI) for the study area was 0.29, and the cotton irrigation demand
index was 0.45, 0.28 and 0.13 in dry year (P=25%), median year (P=50%) and wet year (P=25%) respectively for
the study area. Based on the regional analysis of the study area, the average annual effective precipitation for Eastern
Hebei Plain, Heilonggang region and Piedmont Plain of Taihangshan was 502.0, 452.6 and 416.6 mm respectively,
the average annual cotton water requirement for the three regions was 619.1, 673.6 and 651.4 mm respectively, the
average annual cotton irrigation demand for the three regions was 117.1, 200.3 and 222.5 mm respectively, and the
average annual cotton irrigation demand index for the three regions was 0.19, 0.30 and 0.34 respectively. Cotton
irrigation demand and cotton irrigation demand index for Piedmont Plain of Taihangshan in the study area were in an
upward tendency from north district to south district.

Key words: water, irrigation, crops, cotton, water requirement, requirement index, Hebei province
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