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Abstract

With the development of economy and society, the pressure on water resource and aquatic ecological
environment is increasingly prominent. Water resource management is confronted with daunting chal-
lenges. Conducting water balance test and rational and scientific analysis over water consumption is of
great significance to establishing and implementing management and control index of water resource in
view of the characteristics of large-scale irrigation area featuring vast irrigation area and complicated
situations. Through the test analysis on water balance in the Tianmen Diversion Irrigation Area of the
Hanjiang River basin, this study identifies feasible water balance testing methods of large-scale irriga-
tion area and adopts a method integrating “point, line and surface” to conduct the test to the irrigation
area. According to the materials and data collected, this paper conducts an overall calculation, analysis
and evaluation on the technical index of the irrigation area and learns about the current situation of wa-
ter utilization, which provides the first-hand reliable data for water management of the irrigation area.
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1. 518§

DU FK KAV R 28 TR BRVE 51 D05 E TARAEACOK IS, TLDCPER . SR A, v PH 2k 3k
B SRR . BB VRN ST KR, 2014 AR KGR A 28— ARG 1 K BAK BRI SR AR
S, POTHEK BERF A 2 2010 4R (1) 23.5% 42 2 #20T 50%, PUT/KBEE . KAESHE L) HR R, it
S K B YR T e B KPR AR o BN R T 5 X AT KT D T DA R X R K BUIR . K H T S R A
KT T AT LR X i) 58 FH 7K e BRI F /K B FR bR S LR IR B S RN ) T4 e X BN G4
KEIR, TKEHEACEANL S BARZRR[1].

2. RINEIDGEXERER

KI5 PGEX AL TP N TSCT FEAGE R R T I BN, EARTHAR 2288.20 km?, K RIHEIX . X Py
M 159.93 G, A 1621 FGA, HiXAE7= 6l 151.48 1270, FE M =5 52.65 Jfi, X &4 [F & E A5
X, HAEVHRRARIRIEE, EVIF RS B SA  AARAGECN I, RICEERE X DUKRE N F, RTGF R X DL
TEYI/INGE . RRAERE, RARTEMIX &K RAEY) I E

H 1960 =% NEFHEK I FF K DOk, RIT5IDGEX £t 50 F g, #EXERR T LB BEFEK Ak
I, DLRFEETRMRIGKIES 7 ZTRAE T, ML K, FESEK TR, &51346 1M RBREX (7
X IR RIEARTFHIE 1. K 1) [2].

3. HEXAKFHEMRREE

N T ACRBE X B T RERL A K2, ASSC LA K B4R T B8 1 2 45 T X FOK B SR it AT I A, 753
IV M ] R B R A B AR . AP B M AR E X A IR R I XA 1B 0L, SR ZT A [3]
WE DX K M T R

Qu=2Q, +Qy @)
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Table 1. The basic situation of Hanjiang River irrigation area canal system in Tianmen
F 1 RIN5INERXRRAERERE

B B2 (m)
R By, Al i K JE (km) " " VERE A (bRAERT, T Y)
1 KR BRTE BN SR - S 101.983 30.8 24.08 68.49
2 RALKE VOEETUY - T 63.213 30.5 24.97 60.19
3 AT Ll 2R farily - gAY 62.124 29.0 23.94 48.04
4 AT IR MRk - Al 44,71 27.8 24.66 13.96
5 FHILTIE /N - RRE 13.691 27.0 24.3 6.28
6 KT FKHT IR )~ ZNER ] 12.952 28.3 27.15 6.42
7 KT T3 P - PO 28.116 26.0 23.67 13.15
A1t 326.789 216.53
i
- @ r @ | A ;Eﬂl KK E
’ w5 EE | N
it
@ #eth R3]
l | AL FE
_— s =
P ] _5;|:l A fATI&
ZNF 5 "R _@A' ke
E24 I - .
e 3 KT T3
KRN . . 1t
-1 X#_ KE s
| PR Em - REETR
[ ! I I
. ]
. ALy g L T
@ (bl MR wiete
ok |
— 55 B
il

—> KRHEE
Figure 1. Guidance of Hanjiang River irrigation area canal system in Tianmen
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4.1. HEKFIARY

FH T8) 7K ) 2R 50 e ok E X P R FH K 0GR, ASSCR R “ iR BHeyde” 3-AT R8I G, e A AR 38 M g i B
5 ARAEYHENR 305 ) 51 /K&, FEH5 Ha KR 25051 .
Mk = Mx AW 2

K m R ER, A NHEBRER, W AN HEPKE.

FEWEE A RRYPE M ESME, L3 . TEDEESEEA R RS i A, R R R R E
YIAE AP 250 AR BT 0 200 FH 7K 1) B /DML o FEE R 7 00 AR AR 1 40 110 JRE I ok P R /K P i B, DA P/ &
YEW I & F H [E) 35 R s 04T 18 H K SE-PAT IR B 1 o AR SO R 1T 51 BURE X SR YIS R iR WA 10 28 R AE P
WESEIR TRE, Guit S B E A B W H ~F s K /K TH 28 KR

RITGIPGEX EEMAEAE A RfE. HRE. MRE. DR, ASCREE T RITAR S0 1991~2014 448 24
FEBRHEREMZHBEKERS, SRR PR . NE. ESEEDET THER P E . NS
BB HAEY DI E REBE e AU, X DA /K & 55 T B 60 22 4P 38 B /K & 1 AF A b AT 00 545 B AS [R) AR AR
DI EIE RE A0 . FH VEE IR AR DA A5 1 BN T AR TR) SR A5 380 10 B AR B S i Y 4 5 R AE ) FE ADoK R &R 2O
% 2),

P HE TE) 7K R FH 22 B 4 AR AR P () P kL 5 A ISP 350 I o] 4585 [X 5 4 DX FE TR R B R Bk 3).
4.2. REAKFIARH

I SRR ZR 50 WLHE X BB RER R, i i X R R e /K O B R by, ARSI “ A IR TE
MEE” AT REIME . BB IRE I By ke 1AL Gl e vENNR TAE 2K, I S A7 20 55 1) B, (R
SRS KA EFEAEE, BEEM. 27K 0 &R FE 6],

WA HT 75 20 M A ARRENTRE) R SR REEANGN S, sl BURER -5. Big
Hit AL /N TR S aF R A f e b 5 A Xz R E AR I .

Table 2. Typical annual effective utilization coefficient of different fields for different crops

2. MEFERIEMHEEKFERYK

VeI TR IR 3 AT FH A K FH [ K FH 2 40
ikid 46.9 53.26 0.881
NE 37.2 40.55 0.917
R 233 265.80 0.876
g 363 396.48 0.915
W e 270 316.73 0.852

Table 3. Effective utilization coefficient of field water in different area

3. ERXEEKFHRY

HEX A EX KILH X K6 H X RERIX
FH [B] 7K FH &R 5 0.899 0.894 0.901 0.900
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1) KA H A%
DRI XA 2 SR (B 1 R IR B IR ATE N JURIE 143 /K i & 3T 58 i (08B 35 B Hofh 77 =X el 8 A2
BIERRE), MHESRESS/KOREEGRN)EEBRERNEZER R KR E, B
Qu =Qy —Qe —-ZQ +Q, 3)
K Q NI ERBH I ERH M E, Q Nl EREEMNEW R E, Q NINEREBN /KR
&, Q VIR TREL NN TRIE 1 /K & (/K HLIEHE) %
R rT e N SIS ) b — B, T TR R IR IE N

T = Milet 4)
A LASERELK, AL MIRERK.
MRIEE)AE:
Mg = (Qu — Qe )/ Qs 5)
@) O EIEE:
Miwsg = ((Qg - Q;ﬁ )/Qg )L/AL (6)
2) EREXIERKFIHREL
IR KFIH RBON T3 AR DY 27 I T8 3 K 3R 2 #A 7] [8]:
Mgk = Mpp X Mz X Mopgp X My @
755 B2 TE R4 K SR A -
Mgz y = 0.910x0.948x0.835x 0.751 = 0.541 (®)

E X 25 IR R KBRS A% 4 Fros (B A 2R) :
4.3. ERAKFIARY
FEWE KR R B 4 X KRR, BESE A OB TE DX IR TARRIRIL . K B EREARKT. K
FT5IAHEIX N /KPR E B K . A IS A K TAREH AR 2851 K FEH FEEX RIEM A K 5K g
FlK K H .
FE X K 7 2
Q.= ZQQ +Qm )
Que + Qe +Qu +Qy = Qi +Q +Qy (10)
L Q L AEEGIK, Qe NHIETIK, Q AWEIGIK, Q JAHARANK, Q L AHIEFEBMHKERE, Q,
KSR B HK SR, Q , ATRERI /KK VHRAVKIIKER S A 7K 245 R 50K 2).
ARICKH “ERIE” BATHEM KR RE IS, W05 XA KR TN (R B F K B, R T e

Table 4. The rate of water loss in different canals

&4 BRRERAKIRER

ESTER TR i SR KR

EApN S 9.0% 5.2% 16.5% 24.9%
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Figure 2. Water balance diagram
B 2. kFEREE

VR R, 1 AR R DA SR A5 X R TR v E R P /KB, R TR R D /R R 5 S R P /KR ) B A B D I 7K R

Mg = Qs /Qust = Q / (QE +Quy + Que +Qy — qu) (11

KA QuNEMSEIK, QueNMIESIK, QuwAMEMIIK, Q wAHAMKK, Q NHENFHEBMAKERE, Quh
K RS A E K
PR AR E (X MREE I K 108,792 73 m®, HH W) 7K 52,923 75 m®, VLK H 2 %1 0.486.

4.4. 3IEXRKKESH

AR THS 1 RE X B REMACR ] R 8 F R ZROM S AR B S IR AR M 2 8, AE I A ADCP. ik
AR 22 PS4 T AR TE 7K A5 H E) K LB i 5 2 s TR MR 4G 5 5 QAT 7RI Besiell, o Al AN RE EL
BAAG B 7K R A R SO S0 7 SRS (R 2R LA 5).

5. EXKTFES R

I AR EEA TG TR G POE X IR R A SO, THE 7R KA R 8 IR A KA
I ARBCEREBK R R I 705 5% T 9 IR AR KR ) R BG#AT 15

KI5 DCHEX A RAE R XN R X AR K R N T, R0 7 KO JR X AR RN 2 . iide N E, R
AR DX et DX 2 K S ) B o BRATTAR S VE X A PR DRk G5 A AT R X TR R oK e 20 0 = i XHEAT 20

5.1. HEKFIAZRBSH

SRS ik S 4 X H (] KM B 23508 0.899, Hirh Kb rIX 0.894. K7 /71X 0.901. K7 X 0.900.
RAL A X H KR H REBULF R XARRRF X, HFERK, FERFARICXCN R EZ . B
M2, SZHORm, R K PR R AR 4 22, S8 (R KR REUmAE . A RAL A X AR KRG N,
AKFEFEIE . B RO E T K IR 8 & T AR AT R DY)
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Table 5. The main outcome data of the water balance test
%< 5. SIDCEXKEEMNR EERREIRE

ah REWR KT R AL FH [ K Z 40 IR RKHH R4
AEIX 0.486 0.899 0.541
RILFIX RIEFEBEERRER 0.660 0.894 0.738
KR RE S 2R 0.483 0.536
RGFIX RICFRET EHRER 0.478 0.901 0.531
T Ll F IR AT B 0.446 0.495
KB FRINEERER 0.504 0.560
il -1 0.439 0.488
HUWTE 0.425 0.472
RAEFKX 0.900
LR ERRER 0.418 0.464
AT IR 0.435 0.483
KATFZE 0.420 0.467

5.2. RAKFARB SR

SR YT VR ST A X IR R KR R E0CH 0.541, BEHT 1 /K FE IR A oK B X E /K R FH %24 0.55
MIER, Hd KA TREE S REBRM AR S T RIS REERCALAR L TR, X T, % 3k,
RIZTE NI R Z 50N 9.0% 5.2%- 16.5%M1 24.9%. KU I8 (SF A 52 ) S /K 35K i T i O 0RE (7 30 ) o
BRKIURINZ) 7 B, X G RIEA MR — . TIRGA MR SORG G  WIZRLAEE] 7 8, WA EKHE
T #H ), AHSHRZEE AR T SOR KR MAC, REREA NI, Jortal. BT IE A2 R e A (X 421
KRR EE N K

MR IR R KR REORE , RACTIRM KM T4 4 BUE R/KFIH #5095 0.728.0.531.0.536 Fil 0.560,
T E DX P e IR IR SRR RBOET 0.5, it 0 #r, e FIRIE R /KR R EUmAR I B R 2 24 DL R = 45
i 0 IR R SRR R TR, IRIEAR e R T, FHER R THEX P R, 2 HE X AR
SRR O P AR SRR R B 4y, s s TSR SR, = FifEA XA N T, SokBLRAM
XF b, & E RO, FRASEAEIEE 7 SORBGERK, S EOEB KR R B

5.3. EBKFIARB S

M RE” A E DR KR ] R B 0.486, AbTHIIL A RBYREIX 0.478 - XKF LA L, (HESY
IKUE AR KL E DX HE WL KA R 8 0.50 ERIEA —EREERE, Sl FEFRERIN N $F—. RENF
DX 73 S5 f R ARITE i, BIRRBOR IR 2 K B WEIX Bl AR R4, AH I 1A A [ AR
FIes T, TRt — B ZE, FEMAR )8 PO IE R TR, KBRS 5= AR N T KM
B B EUR G FOR MRS, (ERIERKRE I FEIG 200, EETR., SOR EAiH R BT 20/, U
NI EREY TEEY UVSES E K Ui B S ERIS S PN

5.4. TiKBHIH

ZR IR, R T] 51 DCRE DX E B /KM FH 8 8 52 LR WA 7 T 5 -
1) TREFRRIR
WEDX T 1962 SEEE AN, RN SR ITRE VS BCE S OKEUE TR, MEX TIEREA ViR ies, =
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ATIAFAE— SRR

2) FEXE IR

AR R K IR B A S B0t (A s, S IR RK BE T BRAIG, RIS BUK B R IR 5

DA X K SE B S B L BRI E X T AK A B, BB KA 0 40 A o A BIEG o), 8 3L X DA LA
LA T AT etk

© I KREX SR E S TR SUE TR I E, IR AR X IR R TR TR, R R,
IR BB, R T TS HoAh TR s i fer .

@ WA AHDGER T T amst & P K SIS R OK R =R S A%, B bR\, 20, HlEKE, A5
29K

@ R “ERIREE 7 B KRB R HEBR R R, KRR, o A A K R

@ Z5E I BR/K RS S E IR BT B, bS5 BGR FK S B, fe th—&
ARG B K T7 % [9] [10].

6. &t

ARSI R 51 PO XHEAT AP, AR T HEX RO K BUIR . KB KK, AR IREEAT
fHole R “m” 27 “m” MG, WRIEICRR SURA SIS R ETS. obr. PRO TR ATK
BoRTEbR, THEH T REX SRR AR . 2R AR K LS KA A 8 385 o VE X /K SR BEEOR S AR (1 20 H7
ARG, XHREDCEBNE B g5 T — S S B

IR, IR 510G XA DT I g i RACRBEIX AR SCIK 45 18 AT LA DU i 3Rk 2 il 5 7K B Rl
A PG K SRR, D SELK BEUR AT R SR A ] SCRE R OR R AL S R BF AT R SR R, Rt — T ST SRS
T E A -
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