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A Primary Analysis of Utilizable Precipitation in Northeast China

AN Gang, SUN-Li, and LIAN-Yi.
Institute o f Meteorological Sciences of Jilin Province, Changchun 130062

Abstract Using data set of monthly precipitation and temperature from 1961 to 2002 at 80 stations in Northeast

China, the utilizable precipitation were calculated based on Takahashi's evaporation equation and the relationship of

water balance. The spatial distribution and change tendency of the utilizable precipitation were studied. The results

show that there are high values of utilizable precipitation in the eastern region and the low values in the western.

The change tendency has been downing in the whole period.

Key words utilizable precipitation, spatial distribution, change tendency

1 5|87

At X HuAL P E S R BRI KM AR, &
BEAKEEERNREX, EEDEKE mil?‘tl‘
z: ﬁﬂ—,*»flzik&ﬂ)lﬁwa@**?ﬂﬂkﬁ’ {B

YK B IR FE R KR EEK

LRI R K, FFl R 1999, 20005Fﬂ 2001 3%

2 3EMKEEFEET R, SEREF KRR

l‘r'

k&, 7Kﬁﬁl/*\%%%’l@ H 72 5

RSB HE  2003-08-15 W ®], 2004-11-12 BB ER

41 RUIRS BE HERPIR KRR E G1999043400 MR =

EZ®N LRI, B, 1966 A, £+t
E-mail: tqghs@jlgxs. org. cn ¥ angang88888(@sina. com

ESHEERTERN, BELSMEFTHAK
L_ls 7J<ﬁﬂgﬁg.ﬂ2

.y %‘—&Iﬂﬁﬁs :g}/&f

AMEFZmE S TRV ERE, MAHETFET
B EL (WEA. B LRESRA) ABr
g, A TE SCHR

(1] @ g

it

%%f'jl, 5 BUE

Xt Z bt i

MPFi:%IﬂE'ﬂEﬂ Hﬁ @J;é[‘
DX 7 3B 3 47 55 Hb 25 22 f A

, AR BIREK B0 2 X T B AR — FF

AL~ 20
foe K B 2D

}:

(.

IE

ae 90 £ LK, HTRRE

SHEEL. AR — B

Wt 3% &
T F0

, AL GEFEHEAET) B TSUE

#HE, RTEARFIERE. EX

, A TRBEA R AR AL
] Eiﬁéé%é,

SREMAHNR.

FEE

RNEETREINRE

Bk (5]

XIKFEBRETEZ

 F R K

SN T KRR ESAE



1 14
No. 1

2 1
BALEEE T HEA
aJ ], F%7J<

TKE .

SRR, b

% W% AL A,

IR K IR ¥ 25 4347

A Primary Analysis of Ultilizable Precipitation in Northeast China

ERAEKERSTE

B‘JF%?K?%{TE iﬂiﬁ [6 71 XAt

BB 2 E R

FFEK 3 IR R 25
HARIT T R G Hh
IIXWZER,

2 APMAG=E

HBRE

it 23 AR A R E 5
BETHEZEMENGER. 2R
3 [8] 4340 FIAEAL 7
X 2

X 38,

(BIEREILE. THE,

#H) ¥4 80 /‘@Jiﬂiﬂ fEK &
R, ARSI — BRI T
REIFMAIA B RE

" H

I A b b K 7K B TR Y

ZI(II%

&) A g AT E b F|

Zpa
B

J U

H{ Z

3100P

ST B
R T 2

PR A 1961 ~2002 £ 7R
NRH AR
- H R

TA M

W&

X 7K 5% I

AT

X | i}

T,

X,

#: A

REZRBEAITEHE

E_

3100 + 1. 8P2exp(

X, ENAFEKE
E M P #ye

HY-25 8

=C. MIFEKEFHEHLR:
H=P—F,

AF, HHHT
HAZEKE,
K

H

H@%% iﬁ (7] BT

aJ F,
#4759 % mm,
SR,
C BRI R L
E TR NE
B AR B H T
Pk, B S5HERETLETE. K

Fi

s HR R, Bnlf
FESCHK [6, 7] w2,
XAKRBEDEPHIREER, B

34. 4T

E_

;

235+ T

(1)

g, PHMT 538 ABEKEH
A & mm, T )R

E‘F

(2)

fRkE, P NAMKE, E

1 H B

(2) IN%H‘J

JFEKE .

148t

/m%ﬁ?ﬁ#ﬁ%ﬁ@ﬂ a8, T EAETT

ﬁ%‘*%ﬁ‘r{ﬁ
5K CEE

X B, HEEE

HE R 5Lk B A
MBI, BREAZEHS
HMSE 00 A EKERA

et X ) AT

FEITERILMX R LER.

A

MG R TLTILT
iR eI -XE
I URIUEX-N: ko

A,

1Z N,

FRALHL
AZEJ T?ﬁ'ﬂiﬁ'“ﬁjbf&
As{E, BEATE

F B M
3| i) | F),
RIBEEE, DAdLE
JH P KEIERZEETT
X AL Hy

31K R

A

MERH M
JREK &

AR

L
Aﬂ
X #h,

1 2N (S

X —

2% (6~8 H) al i,

X

A AT
FALE

(vl

?

J U

B

X,

(8
3

(L

<]

[[FARN
I R B E‘JfR%BLIJ

-8 B2 Ok
-L{W\ REL g
ok

133

FiTEEE T R H
JREK B IR Y
. B,

&, JEiL,
TR, HmBREH., B, By

K p

f[

HRAIZAR

. R,

X 42 &

P

H

e,

X#HZE (3~5 H) M
X IS AR

B 8. 1E WD,
-FAARIE 11 Aiﬂdiﬁ

57

o 'jiFﬂFJ“F 11
, BT T ZRALHLIX
Eﬂéﬁﬁ%ﬂ(ﬁ%%ﬁ

B,

AE

il

7R b3tk X B 7k 37 IR Y 7 T 4 AE

%3

- |

LN

23

—p—

ZINH

KyA

3%

ZINAH

|

iy =g

REE

HZ

Hi
R

l.

K&

1 A%dtHh
la, bF
FEEZ W4, RebEA
, T /ME X S TE P
7K B2 P9 E Hb
X B FEKEW

_x ’
EZ&B-’E%E

BHAK lc,

H
X

/U

T £

H

L
(H W]

/

E

r

J

H@ﬁj\?’ﬁﬁziﬁc
HEREZHD, BE
ARRBHRE W

le, 1 &)
XEF. EFEH
X W2 51
H,

PE HRH X
X A5 S 0 B W,
BRI 3 1y ] A
HERHBBEHE, R
FHAE 200 mm A b, ERHEEAT 400 mm,
PO 5K 2 0 i v m] A,
ENE-2EEN Eéikﬁ%%m;%wﬁ

(E/P, 3CH

X MR FS
60N LR ; HZ
X BI28 & FATE
2B 50% LR, AT

BT

s

A’

d t:lg

siH

X B H P 3R
INZERECEAK,

F%?J(

i

AP L

TR NEEFR), &
. JUER, RE
J\fr"a’tiﬁm
X E@mk$£ﬂk?%€%ﬁm
5 80% LA E,

&%mk$ﬂﬁ%?% {27y
5 7o/|9h‘ﬁ,

K| S g

A

NS FEEKE

JfEKE T
1K B AR 10 mm; R F

EE N Eé

. RERKERIIRDT
TILAE@J-; IR AL HE X

U

R, K
f‘Bl‘—:Efﬂz
A%K=M2@UL,

X B4 16
H, RIWXEF, B
L%/_ﬂ—%?ﬁ‘:ﬂﬁd\ %?ﬁ
Z1EEG, MEEM

gt

5 3
L

1R KB LA KBEIRARIL

, IUEIHERTE
¥ K. EFEZERAL
K50 mm L B, M

1%

X Ar A W b 5wy A,

1pE KB A 100 mm,

K 1g. h#
3%X%$kﬁ
KEWHEZR, T
X, £FZ, ik

HRII X RN
HB Hb
AT LR KRR

J L

JU

J U

[ K& H

. REAH,

ig=g:0

JEKES

S b8 AR L X 0] F) H
VL, NITE T &Ny
EKBHOWECH/P,




o -

R B# 5 B 5 o %

10 &

(e), (O NF. BFEHH|

AfE KB (. mm); (). (h) AFE. EFEREE (A

f7: %)
Fig. 1
spring and sumime

(mm)

134 Climatic and Environmental Research Vol. 10
54°N ~ 54°N
(a)
529N W 52°N{
SOON SOON"
48°N 1~ 48°N-
46°N - 46°N -
44°N- 44°N-
42°N- 42°N1
40°N- 40°N{
38°N Ay r—S—y v N 38°N : . . v
116°E 120°E 124°E 128°E 132°E 116°E 120°E 124°E 128°F 132°E
54°N T 54°N
(¢)
52°N- \
50°N -
20
48°N M
46°N- -
7
44°N -
42°N -
40°N 1
°N e — - - 38°N -y — . v —~
116°E 120°E 124°E 128°E 132°E 116°E 120°E 124°E 128°E 132°E
540N 4 ¥ = 540N -
(¢) (1)
520N‘ 52°N- :
150
SODN" SODN" .
d‘&‘
0O o] n _ . 3
48°N 48°N o 150 L
46°N - 46°N{ ™
W,
44°N | 44°N4
42°N- 42°N-
40°N' ) / 400N_ v (
K .
0 - Y — ¥ T 0 " y Y ¥ T
116°E 120°E 124°F 128°E 132°E 116°E 120°E 124°E 128°E 132°E
1 HRItHXEFE. EERKRBESESH. (). (b) IF. EEFEKE (B mm); (o, () AF. EFEXAE (BA: mm);

%) (D, ) AF. EEAMAHRAKR (B
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Table 1 Average precipitation resource components in east, west and total areas in Northeast China min
FZE  Spring HZ&E Summer 44 Annual
P E H H/P P E H H/P P E H H/P
4 K Total area  79.3 58. 5 20.8 26.2% 363.4 202.1 161.3 44.4% 552.4 333.9 218.5 39.6%
KB X East area 127.9 80. 6 47. 3 37.0%  497.1 216.6 280.5 56.4%  790.7 3995. 3 395.4 50.0%
PEERHEX. West area  51. 2 43.0 8.2 16.0% 280.8 192.7 88.1 31.4% 392.4 285.6 106.8 27.2%
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Fig. 2 Annual variations of precipitation resource components from 1960 to 2002 in Northeast China. (a) precipitation, (b) evaporation,

(c) utilizable precipitation, (d) utilizable precipitation rate, @ Northeast China, ¢ east area of Northeast China, A west area of Northeast

China
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Table 2 Linear fitting slopes and trend correlation coefficients of annual precipitation resource components in 42 years in North-

east China

JbLH X Total area KERILX.  East area PR X West area

P E H H/P P E H H/P P E H H/P

KU ESHE/ mmea™!

Linear fitting slopes

BRI

Trend correlation coefficients

—0.65 0.16 —0.81 —0.11 —2.04 0.29 —2.33 —0.17 —0.40 0.09 —0.49 —0.13

—0.13 0.10 —0.20 —0.29 —0.23 0.20 —0.27 —0.32 —0.07 0.04 —0.13 —0.21

3 FtwXEFEAFRESBFRRESE

Table 3 Decade average annual precipitation resource components in Northeast China mm
ZHAtH X  Total area HKEiIX East area P H X West area
P E H H/P P E H H/P P E H H/P

1960~1969 560.0  327.3  232.7 41.6% 823.3  389.4  433.9 52.7% 400.2  276.4 123.8 30.9%
1970~1979 534.9  333.9  201.0 37.6% 768.6 391.8 376.8 49.0% 374.2  289.3 84.9 22.7%
1980~1989 575.5  341.3  234.2 40.7% 810.6  403.2  407.4 50.3% 415.1 297.0 118.1 28.5%
1990~2002 541.5 333.1 208.4 38.5% 765.2 396.5 368.7 48.2% 382.2 280.6 101.6 26.6%
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Table 4 Correlation coefficients between temperature, precipitation and precipitation resource components in mm
#Z% Spring Eé Summer 24 Annual
E H H/P E H H/P E H H/P
%7}(795‘ ation 0. 9260 0. 9375 0. 8199 0. 7424 0. 9856 0. 9344 0. 7878 0. 9729 0. 9011
i Temperature 0. 2915 —0. 1946 0.0051 —0.2847 —0.3552 0.1375 —0.1436 —0.2173

—0. 0363
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