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Abstract The characteristic of climatic variation in the source regions of the Yellow River during 1960—2000 is
analyzed, the evapotranspiration of the source regions is estimated, and the variations of vegetation and frozen soil
are studied, then the reason of runoff obvious decrease after the 1990s is explored. The results indicate that air tem-
perature in the source regions of the Yellow River has increased evidently since the mid 1980s, and the mean precipi-
tation after 1990 in this area is lower than before. Climatic variation has a warming and drying trend. The estimation
of evapotranspiration shows that evapotranspiration in the source regions varies inapparently, so the direct reason of
runoff decrease is the reduction of precipitation. The intensity of precipitation weakens after the 1990s. This may be
another important reason of runoff decrease. The variation of normal different vegetation index (NDVI) in the
source regions shows vegetation has a deteriorating trend in the late 1990s. Frozen soil is degenerating seriously
since the 1980s and the upper limit of frozen soil is descending gradually, while the lower limit of frozen soil is as-
cending. The degeneration of vegetation and frozen soil may cause water level of frozen crust descent, and water in
near surface soil leakage into lower soil, which may also influence runoff to decrease.
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Fig. 1 Interannual variation of (a) annual mean air tempera-
ture, (b) annual precipitation and (¢) annual mean wind in the
source regions of the Yellow River. Bold lines in (a) and (b)

mean 7-point smooth

SRR RAR, 90 FERBEFHRMBELRTES T
21%, BRWEA B EAHFEKE RAB. R
UBHZERRAERR BNER, SHEXFH
BT REKEA X, A 2 FiR: FEHERE
1% 0. 849, @ T 0.001 MR, XURI TR

-1.0

2000

1960 1970 1980 1990
SEA} Year

A2 BNBXERSMEKREXEER
Fig. 2 The correlation between runoff and precipitation in the

source regions of the Yellow River

KIBRZ MAEBEDHER. MRFEARER
W, BRSHKKHXRETE 60 FRKRE, 2B
EAIHEXREZHE/D, B 90 FREEDT
0.71, MR FHKBHBERHELRREARRHA
B, REED 0. 1 HEERE., XEREERK
BARYMAEREMEEENET, BAKHEZD
HEERARRNENL, XS5SERESONHRE
BHR., R, 7 2.1 P LB B ER
WX TE 20 42 90 SEARBEK R T 6.2%, #HK
5 AT 21%, XREBHE—SHITH0E
. owit, FTEAER. BAKRE, £85M%FL
EHTFRMTILRIE,

3 BEMERREL

AEBRAKCPHENEESTR, LM
BB BPHEERT, ERRKFMFURT
REFGHEEIER, B—EIREKDHE L
2. SEXSEMERELATAEL, MERX
FEMHRMXRL, IEERINEXEBELN
PR FEERKMSE, ERETHKLE
FEANBEE BWE XS BENEL, BREER
BAER RS, B2, BRHHEN % ER R
L 40 R K MARBW TSN ERYN, BRAKE
i, REMABLZBERN RN THRXENE
TR, BTN AFEEERBHET,
K, A% % A FAO Penman-Monteith
B EHATHEE, FRNT.



3 JRATERISE . B TR X AR R 0 DR B R
No. 3 ZHOU De-Gang, et al. Exploration of Reason of Runoff Decrease in the Source Regions of the Yellow River 305

0. 408A(R, —G) + 7 %—epz (e, —ey)
Er, = AT 7(150.310,) ’

¢
K HF, Ri=R.—Ru, R NFEWES, RunGE
KiEs, TRt E.
Ry = o(T+273)*(0.140.9n/N)(a + b Ve,)

(2
Xt a. b WERPBEXRHSHE., —BW a=
0.34, b=0.14 , e.l9H LK kPa, (HERERE L,
REGHEEST/NTF R, O FE# X A 50 %
~70%", MRS HPFEMBHTRE, Ba=
0.417 , 6=0.052 , e, 5N hPa, FFHEFIR
XEE. A, BE. HBRBEESETHETHT
B, WEERFERGRITEFR#THH, WE3
Biw, WRFREERRE LGS EERITFH—

(a)

£
£ 40
§
g
B 440
g
B
2
5 420
i}
£
# 400

1960 1970 1980 1990 2000

EH Year
420
(b)

g
£
& 400
B
2
=
£ 380
2
g
o
i 360
&
®

340 . .

1960 1970 1980 1990 2000
E4 Year

B 3 (a) FAO Penman-Monteith HEH (b) XK IEHNS
BBAENZFTENEMBEXARKGE. IZLRELR
A 1a

Fig.3  (a) Estimate of the evapotranspiration in the source re-
gions of the Yellow River with FAQO Penman-Monteith method
and (b) with same method but with the revised longwave radia-

tion references. Bold line as in Fig. 1la
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