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DX 37 35 4 B K 290 93 mm 3X S8 5 E — A0 3 W BE 45 K R T 5 T 5 IXOK A6 B 9 8 2 41
gy, TEAEBKIGI RN BEAEZRER .

SELR KBV )7 TR (P-R-E+dW=0) & 28 3K /K 06 FR A 19 05 JEAS Jr B2, 224 1 B oA i 8 P /K 9 D
SR AL T AR XS SRS (dW=0) I, ZEHUAK % TROK S SR N a2 25, 75 T8 78 UK &4 58 4% 0
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W E S THOKE SRR 2%, Sammis F1 Gay ™ Fil JH €98 A0 M 45 T~ 52 Vb 155 Ml X 3 A 0l 45 1) 2% ik
KA R 259 mm, T K B 7 k0 A5 AR A 2R R B R b 2R EOR O 242 mm R 231 mm, B
B Y BT O 234 mm,  H DX A & A AT UL (9 72 0 . Malek 25776 o T 5L X P40 355 111 45 o i 75 78
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Kb Jg vl T AR B 98.9406 38.8399 3739 11 Hb 75 9 2 )
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KA whBEHERE; p, WERHEE, kg/m'; x HCWWE, WCESTPHEESSIEEZH.
?F?Reynoldsﬁ’ﬁ?m, E‘[%E'fiéupuzp_u+p’a, w=w+w', x=x+x', Jith—a\ w Ml FTonas <
JRGH AN PRAS BV BE P ME, p' o ow il RoR 2 AR L I X AT B VR R IR S,
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A a0, 0 HGE B (H) , WG S (LE) AT 43 3 = (4) . R(5) ™
H=p,Cow'T" (4)
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Fb 55 858 245 /K & A 1 KB R B H BEZS b R anEl 2 e . IR 2 T LR, BEZS K kA el 54 H
BEAE I K AFTE — 0 K FR, BELE K MR HOBES5 I 0w 1 sl s il 1 3y L Rvb R . BT SRS . JE%E T
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/d /d 1% /(h/d) /mm x10™/mm /0.01(mm/h)
ARk 353 359 98.33 5.4 24.66 6.99 1.29
Ny A 317 318 99.69 6.0 11.18 3.53 0.58
By 22 3l 363 363 100.00 6.4 21.44 5.91 0.92
EFET Ul 361 363 99.45 7.6 19.88 5.51 0.73
Kl ki 281 304 92.43 3.1 6.33 225 0.73
Tl 3 164 215 76.28 1.3 6.68 4.08 3.15
iR 365 366 99.73 10.2 14.82 4.06 0.40
HERERE N 217 287 75.61 4.0 9.85 4.54 1.13
ISR sy 203 209 97.13 9.4 16.06 7.91 0.84
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5k B2 () RO R H G — A, BESSK B R L H B K B OR [ s S R N . B K
T K280 1035 K 24.66 mm,  Fe /DAY S KT 3 4 6.33 mm, Bl 22 3h FIAEFE T304 19.88 ~ 21.44 mm
ANEE, MRV IR, WML . SR . TR A MR RN DU B B R 6.68 ~ 16.06 mm ANEE L A AR
[ H S5 EE 4 K &, Hod B Y8845 /K & B m A9 DU IE AR 58 0.0791 mm, HE F1 35 H ¥ EEL5 K AOR T+ 1
TEHF 5 4 0.0699 mm . AR A2 K6 5 O 0.0225 mm, 5 EELE K B A SR AR AR 0 S — B0 BT 2k fAE
FEF 0l 4 0.0551 ~ 0.0591 mm ANEF, RV Je . Wb | R B AR A MRS O 0.0353 ~ 0.0454 mm
ANGE S BEAS K R ) H Y BESE K R B BESS B RTHIRAR B, FOR R AR BELE K I B B o BN
A B BELE K i o BE A K R AR A il R 25 AN BEAE K R A e R b 2 3.15%107 mm/h, FARH
o Bk A 0.40x 107 mm/h, AU S EESS K 2 AE 0.58%107 ~ 1.29x107 mm/h AN 55
32 BREKESHAKRFBESIIEE B 9/ uh S0 BEALE AT LI K ZO0 A 75 21 /9 7 $0i 5 FE
VERZEW AL &, TUEMERBEL KR, DL & T 0 % B TR 4 7E — e, RIS sE s K B S 2k
AR K Y H 81 F 3R 3

M2 3 A1, ZEMOR B R R 1 TR H 5 854.09 mm, ZE UL B R AR B BN N 51.42 mm.
o RV el o BTS2t o R R G AR Y ZE BUR 5O 420 ~ 730 mm AN EE 16 FE ok DY O A
i A ZE K 4 B8 293.22 mm A1 190.64 mm,  Ab T3 (A FE B K o B I I SR R R R 22 R R
K, B TR R g B R T 3l 462.0 mm, K Vb g il RS2 0 B B R HE O 355 ~ 465 mm AN, TiE B
DY 8 B 3l A TR A D, A3 36,1 mm A 11,7 mm. BRI, il A TR LA B ok e AR A R
Tk /0 B R $e o X6 BL I T o AN ZE RO BE AT AL, BREE O3 LA A sl S 2R HUR B TR OK R T
ZEBOR R TR R 8 uh i, RybIREs . BT us . R . WM L VRS R RN O A e A
RO (A 7 5 28 UK o T A R e R 4 K i R SR IR R Az AR T AN GG . AR ZE Tl AR
e R g, (AR R T AR I RN 5 (A 28 UK R TR T A e A K R R i TR A AR I R S,
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F&3 AR ZS K SOOI 3 X 3k 4 2016 4R BESS K it L ZEHUL Bk B B K BEXT

WL 5K /d LS K B fmm ZEBUR & /mm BT /mm  BELS K HZEWUR 1% BESE K H TR 1%

g 359 24.66 422.05 462.0 5.84 5.34
Kb g vl 318 11.18 488.85 356.1 2.29 3.14
o] 2 3l 363 21.44 509.75 463.9 4.21 4.62
AEE -l 363 19.88 293.22 180.6 6.78 11.01
K sl 304 6.33 588.79 90.1 1.07 7.02
T Ml 3 215 6.68 854.09 48.2 0.78 13.87
i 5 366 14.82 51.42 36.1 28.82 41.05
HERAR N 287 9.85 723.51 49.4 1.36 19.93
DU 3 A il 209 16.06 190.64 11.7 8.43 137.28
e g T 5 HICHE RIS B A 32K ARG TE , X — ol R 2R UK B T R A IS O 5 AR SO M A 2R K

ERRTFHRKESERREEZZNE M.
B K 2R TOR B Z 8 6.62% , FLA TRl BEAS K 528 WUk Z e o 28.82%, 1
M BE A5 K HZRHUR Z Wi il 0.78% o K Pl o BT 220k | A6 5€ 0 0 D 3 A7 il 1) 8 45 7K o 28 80K L
B4 4% ~ 9% NG, RUD e sl o Rl FE & Mok i BELS K 52880k LR 1% ~ 2.3% A5, A HIK [
THEIHEER K GEBRZ W EMNBE R, BT TR TRXTEEESZ AR, FREEE45 K5 ZE Uk
Z bt e, DRI EE S K6 T 52 T 5 XA E Sk 20
BEAK GREM SR/ Z 8 27.03%, HA T0ENu BEZ5 K SFEmEZ e 137.28%, &
25 7K e Ao o T E BT O8I0 e B 0 1) B Ry 32 KR TR s TRBE IR Z R 41.05% , BEAS K SRET 2
AR R RV e 3t Ry 3.14% o A6 TE Tl | TR B PRk I b 3 958 45 UK o5 B T R 22 L R 10% ~ 209484
B 03k L T 2 s AR U B EEAE K PR R Z B R 4% ~ T% . REART T, BELS K R R A H A
Wil ey A AR AU T 39 R A R 34 o B 5 KR ST T R T Z A KRR o R T AT, YK T il 22 5 4
K, T BESSK WK, KT K R AU L PR AL, AT R B AR K &
T RKESREREZ2ZNIE .
33 REKEEKEFEHEARAESE FREIE SRV, BEL KA T 5 XOKIE LR d iy L 4
FEARARML, 7EA S NG T ERRK, WK P frh B URk
— A DXl g K A R I — RO ST LR AR R
W, =W, +AS (6)
K w, . W, o AS A TR IR AT . U R R A AR AR
AR RUBE (AN ) X8 i) K o 5 o8 2 R A S R AR A T P G i s EL I B I SR K
KA AR
P=ET+R+AS (7)
TR AR BEOK P, U 2 ) 2R UK REET ROR ) M R K S K i Z MR, 6K
AR IAS AL 3K . oK . MR K IORER AR L 2 ANAS o BEAE R, M K i AT L S ok
A7 AT B W0 A5 2], - K R R K i B R L Ao B A A 9 A A SRR N T AU X R A Tl
RUBE L ot T L Sk e R T A R UL E R T M A I G X, L R M A A%
JERR I R 7K S ROBE RN AF AR A 158 22, WA AE B OORS B A S AR AR AR A L iR ) RUBE |, R
) A KB SRR K, AT B RN BT T 0 R b K RS A A 3R K BN B R AR R
Mo
TETFABELS K EL I, KA SR IS 0 Ry 4 50, K G~ )y AR R
P=ET-N+R+AS (8)
K N EEL K, B mm,
AR T 9Ol SRR i . ZRHECR R BESSK & o, TR A o LR SRl A N S
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WG, TR, B 20154 4 A IR E I E A i W VE FE N, R AR AN,
P M TR AL, PE K HEK L M R OK AN R K A i R R R AN KA IR tx_{%im
MEm . 284k . B4,

FEWF I I BN, T B B 2 PR 36.1 mm, ZEHUKL &= ET R 51.42 mm, A6 1L 58K & F 7 A
K, ARG R+AS R -15.32 mm 3K — 45 5 R B FE WL B A X I 32 b 3ROk . MR OK L BRI ANA R
15.32 mm, {HiZui b T2 X, BEKERD, FTREHTTE, JTCHEMIG s, JoHRKFN5mE,
I — 25 B AR ) S A iR 22

BEH KR R, OB S B KR 14.82 mm AU A L, A AT R+ASIU N -0.5 mm, S
i 56 RIEA YL, iz KA T FORBCARRF . peAh, TR TR X G A IR 2, [
FIE Ry JEE AR DG 3 00 0 75 381 1) 28 S K B B 45 K Rt TRV RE A AE I 152 2%, TR —0.5 mm (¥ R+AS {8 AT 1A A J2 5%
2. WFE TR, DA EAA B, GARERE . B R E, X —45 55 PR
MARAF o

XoF EE I I P 0K P A R R, AR G K A R BB K, it TR 1E
SE IR AR EAER + AS Y, 8 BE LSV IS BR A DX 52 B R AN T 2R b R K AR T R A AR
ﬂ: X — 15 2 B B 25 /K i A SR SRR R S R 0 FLE . ST A AR I RO T R K R

0, e S A D R A R T e 2R IR DA b 3R E N R AR K VR AE BE S A RN IRl ) b 2R, i A5 K
ﬁavkﬁfd?iﬂﬁﬁ’gﬂjﬂwe%c PR T EELS K S BONIR 22, A R0 s K A FR I A
34 BEXKBENAHEEREEASESN B EUE %Tlﬂ/—*m&m&rgm;@&mmw
e 3k AFAE S AGE S G 2 I (H+LE) @ F AR F T AR (R -6) ™, AT WFIE 48 3L T iR

1000 300

5 ‘?3 700 0.667x +21.798; g W
g ; 1= 0.667x + 21.795,
Hﬂ? 800 P= 044335 4 19833 . BT 600] %R 08587 M HEJHNA 600 y=06223x + 18503, .,
£ =0 o E =N R =0.8674 - :
#£ 5 600 #5500 2E L0
b Fe 400 Fe
s 30 £ 200
&
£ £ 200
B -100 B
200 ~200 _40
<20010 200 400 600 500 1000 -200 0200 400 600 800 1000 %60 =200 0200 400 600 800
AHBERR -GY(W + m™) Al FAE YR -GY(W + m™?) A HBERR -GY(W + m?)
@856 (b) Kt o (c) ol 2
ggg - 800 1400
= g L= 700 &z 5
y=0.6701x +29:247 , 1200 o
mm 600 ﬁ*ﬁ o001 e 083 & 433 N ool ¥507035x + 4763 %
&g &S00 . 1= 7 R =0.8349
= 7400 - 400 @ T 800 g
# T 2
& E B i % 300 EE 600
re g 200 i
g3 100 =T 100 el ? A
T 0 2T z2g 20
=200 0200 400 600 800 %3000 200 400 600 800 1000 ~2°%356 0200 400 600 800 1000
FIHARER R -GY(W » ) ATARER(R -GY(W - m™?) ATFIRERR -GY(W + m)
(d)1E &7k () i il (f) Yl o5
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A new water balance equation introducing dew amount in arid area

WANG Zhongjing" > *, ZHANG Zixiong', SUO Ying'

(1. Department of Hydraulic Engineering, Tsinghua University, Beijing 100084, China;
2. State Key Lab of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China;
3. State Key Lab of Plateau Ecology and Agriculture, Qinghai University, Xining 810016, China)

Abstract: Dew, defined as water transported from atmosphere to certain surface due to condensation, was
often ignored in water balance calculation. In this study, observation data from nine stations of Heihe Hy-
drometeorological Observation Network in 2016 was used to calculate and evaluate dew quantity and dura-
tion. The results indicated that condensation was common in Heihe river basin that dew was monitored on
more than 75% days in all stations. Dew amount of nine stations in 2016 ranged from 6.56mm to
25.13mm, while the mean value was 15.47mm. Calculating the ratio of dew to evapotranspiration, average
ratio was 6.61% , while the maximum and minimum ratios were 28.82% and 0.77% , respectively. Ratio of
dew to precipitation is 18.54% in average, while the maximum and minimum ratios were 63.25% and
3.02% , respectively. The mean energy balance closure is 0.69. These percentages showed that condensed
water in arid areas could not be ignored in water balance. Based on above analysis, this paper proposed
that dew should be considered in water balance equation of the arid area. The new water balance calcula-
tion in desert showed the new water balance equation effectively increased the closure of water balance
equation and improved the accuracy of the water balance equation.

Keywords: dew; arid region; eddy correlation; water balance; Heihe river basin
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