£ & 44

5334 78 201147 A

2011,33(7):1249-1255

Resources Science
Vol.33,No.7 Jul.,2011

L E S 1007-7588(2011)07-1249-07

HiEERIE 1959 FE E 2008 F L X Em=E
LR ENREBNE ST
B BEE AR

(1. BHAIFTE R FFRIRIE G 233 1%, L7 100048;
2. PEMFRMIEAFE F R, LF 100101)

i B ASH AL Ak, TG BRI R &R P B ) 2 3R E 55 1959 4-2008 £
50 FRAFRAG KPP ERARRTHON, BT T QFRABRTR TS EFLE, EREN, 9FRLER
RENSBARY L, FIREAKR, FHTAR R S50FRBRGFNFE R HGEIEREE RATEKRLEZN
BB T BeAs e, 20 B 42 90 X A kA 2 IR KM . ADRARE A %56 1959 £F-2008 569 A 4 R 3B A i I ALK,
B TAR A NIRIEA L BN 5 R AE AR R R S B LA BRI N AR RRALESD TR BEST R
TALRRE . AA LB ZH BKGR S RABARY G EERE, R, TR ARERGT Km T3] A A

KB KAAZRR T REZ—,
KRR O EIE 2R ALK S B AT

1 5|18

FA Y U S R T VT A 3 T X K R AK AL, 7R
Bt AP S EEAE S o R, e S X 8 Y
DX IR A A DA R A T Jb T S A 25 i i 4 TR
YRR, 9% b2 57 kA 20140 80 4FAR, A
TEK RS /D, T IR I A B R, T
(R A= 25 T REAS T REAR , 22 17 52 M) 381 37 Sk P ) 48 5%
MESESAEYNALRE . MVEERIEA 9 R AT
T, T AR R R 22,312 m®, SE A8 IR
71.5mm, Hrir 75%% A 10X . L, #F5E FEERE L
X AR AR LR R s A, S F IR PR T K
PRI AT AL B UK BRI B T

H 1T A V25 8 IR TE KA PR A A
SRS MK RN AR K SCHEFRAE A B S et A
BB M) AT TIRARIGY . T AEEESE h
FE T PR TE ARG IR o, B H A S R A2 I 5 oA
FRIEREAT T A TR TE T UK SCRFIE 2, 35 R
WK R R RIE A5, 25 E AR B WA, 2
B0 TR B, B KR S AR I TR AR AR PR AR Ak 22

Yeis B H5:2011-04-10; 1837 HH7:2011-06-01

SERR, 1 KA BIRG ZK AR, 4% I a0 114 38 9 EL R K
T ) 328 Ol P R 5 R B SRR 540 T T E K
[ 73 AR AL K g i R 5 FE AT T T TE R
AR5 K R AR 4 R LR 43 #r s X
TSI T T NSRS X AR R R AR
i A TRBNAIF T, 3 H AT 20 41 LUK P PR T AR AR T
R AE T AR SR T AR, DI S R 2 SR A AR
A5 ) AR Ak ) 43.9% , NS s
56.1%; B RIS GIS i or i, RGE o Hrizsth X
Mo R K B 25 A8 Ak, 48 HFE 1980 4F LA, 1 VE Hb
X B T KA SE 1T 1980 4F )5 B 2. T 9 5
TR HE 7R T HL T KA T B 35 R R K
T R S A T AR SRR R 0 BT RUAED
U A 3T KA T R T e DA 45 b e A% 00 2 3K
80 AEAR LG = Ui R BT W) R 5 F o Sy
M T 3L 40 4 I D st - A Bl A Ak 38 e
R K T s/ (2 ki 3G R K TEAMNA A DL
S N VA N 2 35S [ B 8 ) N AT AR ST TE =2 - N
157 7S - b A 1 () A8 A AN AR R T RE R IR Ak

HEEWE : P ERFEBIRQIH TRE KIH (45 : KZCX1-YW-08-03)
TEF I AEE, Lo IWARE S A R KT T B SR )T HiFFY . E-mail: michelle700c@gmail.com

BIFAES : B4 X, E-mail : jiasf@igsnrr.ac.cn

hitp://www.resci.cn



1250 PR RE

H AT X P D I R R IR X AR AR LR
BT . AR TSR G VL sl A i A2 Ak
S GEAE HLIHAT T 40, 2RI 20 122 90 44€
RATIFIRAR T A (B AN I 203055 A 8 ka4, (H
A P ZEA U B A, 1 20 TH20 W)L ER A AR 12
A B B P AR I R A T AR 5 BRI 7
S5 R B 1R 510 43 B R0 A SCIEI 28 ik A A, ot
B& BLARITIE SO AFARAR I 2 B IR B) PP 564 5 1 40T
7R T AR AR R AR AR, 00 T ARk LAY
FAG K SR AR

AL PR TE R XA GEIX, 43 HT F R
T AR IR P AR R I BT AR B L B
FER P UE K G4 SR R
2 HIERESMRAZE
2.1 HHESRIR

TEIL T VE TR G | P AR P = Ak
S (1) 9 1959 4:-2008 4[] S 42 e S d 204 5 1
OB o BRI S AR Sty R U it ORI T K R A
LTty , SRR DA SR, 0035 28 B A o 3 3y 5
rh AR K Sk 2R VT SRR T TR K R I
R L DA S 3 U ST K APy 000 3 2 78 Ay
T 5 RSP AK S ZR VR I T Tl K FR VDT o
i, AT L XA R 3 K A AR il 00 28 AR
S

H4°0E  14930E 115°0E 115230 HGOE -
z Sl E
s e Mo
% fxpd ;?} \Q{
% )}A “k N |z
g i £
& : 5 |2
z i‘l} -\
al o~ B W ¢
b Y
oF : ! L =
x (}V ~.-._,v“_\11ﬂ_ 2
H| =5 / 3O e :
2 lwﬂgﬁdikmgljmﬁ-
:r'. S\ b ‘\ \‘:-/—-—/}' - JI g
L RS N N gy e 4
L i e e N e :
w| @ ﬂﬁ: I"h i e = _J'l-l
MEE ST \ N
— i Yo = z
(- FE RS &
113230 114°0F  114°30E  15°0E 115°30E 116°0E

3 W P e TR 83 ok LB Y =D
Fig.1 Basic geographic information map of mountain area in

Baiyangdian Lake Basin (MABLB)
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Fig.2 Monthly runoff and precipitation of MABLB
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Table 1 Uneven distribution of runoff of MABLB

Cvy
By rh Rt ESIPS
20 42 60 H:AT 1.27 0.96 0.96
20148 70 44X, 1.16 0.89 0.86
201140 80 44X, 1.15 0.96 0.65
20142 90 44X, 0.92 0.87 0.54
20 40 00 4FAR 0.85 0.71 0.42
ZETY 1.07 0.88 0.68
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Table 2 The characteristics values in annual

variation of runoff of MABLB (42 m*)
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Table 3 M-K trend test value of runoff in different
seasons from 1959 to 2008 in MABLB

Z= B A - SiIPS
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= 0.04 0.04 1.55
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Fig.4 Low and high flow period distribution of MABLB
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Baoding meteorological station from 1959 to 2008
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Trends and Causes of Runoff Changes in Mountainous Areas of the
Baiyangdian Lake Basin during the Period 1959-2008

ZHOU Wei"?, LV Aifeng’, JIA Shaofeng®

(1. College of Resource Environment and Tourism, Capital Normal University, Betjing 100048, China;
2. Institute of Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Baiyangdian is an important water control of the Daqing river basin, which is critical to
flood protection and irrigation. Wetlands of the Baiyangdian Lake basin play a significant role in
regulating local climate and maintaining ecological integrity across the Hebei Plain. The average
annual discharge of the Baiyangdian Lake basin is 22.3 billon m3 per year and the average runoff
depth is 71.5 mm, 75% of which is generated from the mountains area. Therefore, investigating the
variation in runoff from the mountainous area of the Baiyangdian Lake basin and unraveling its
causes are of significance for water resources management in the basin. In this study, a long-term
trend of characteristics and variations of runoff in the basin was examined using runoff data
observed at three hydrometric stations, i.e. Fuping, Zhongtangmei, and Zijingguan. Impacts of
climate change and human activities on the runoff variation were studied using land use/cover data
for five periods, i.e., 1970, 1980, 1990, 2000, and 2008 and historical climate records at the
Baoding meteorological station. Discharge trends and abruptions in the Baiyangdian Lake basin
were analyzed based on monthly discharge data using the Mann-Kendall statistical method. Major
results are 1) annual runoff of the basin remained fairly invariant before the 1970s. A decreasing
trend was detected in the annual discharge since the 1990s and the trend was significant, showing
an accelerating rate after the 1990s. From then on, it experienced a continuous low-flow period.
The environment within the study basin is facing a range of serious problems that may influence
the sustainable development of the basin. The problem of water shortage was highlighted more
than before. 2) For the entire study period 1959-2008, the coefficient of variation (C,,) value at each
station showed a decreasing trend, implying a decreasing trend in the uneven distribution during
the year. 3) Non-uniformity of runoff in the study basin declined markedly during the period
1959-2008. 4) Both increased temperature and decreased precipitation detected from the historical
climate data could be contributed in large part to the decreased runoff. It can be inferred that
rainfall increased in dry season and decreased in wet season is one of the reason leading to an
increased uniformity of the mountainous area of the basin. Meanwhile, expansion of industrial,
agricultural, and mining land which may cause the increment of water withdrawal could be another
potential cause for decreases in runoff. Furthermore, establishment of water conservancy projects is
also a major cause for runoff reduction. In the future, an accurate quantitative assessment of the
impact of human activities and climate change on water resources of the Baiyangdian River basin
is required.

Key words: Baiyangdian Lake basin; Runoff; Change trend; Causes
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