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Fig-1 Interyear variation curves of seasonal and annual temperature in Gonghe Basin
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Table 1 Tendency of temperature variation in Gonghe Basin
HiH & w5 H% &= &%
Items Year Spring Summer Autumn Winter
-4 Average(ac) 3.2 4.7 13.7 2.9 —8.7
5 Highest () 4.6 6.6 15.3 4.6 —6.1
FAT Lowest (C) 2.0 3.2 11.9 0.9 —11.8
tRifEZE Standard deviation 0.7 0.7 0.8 0.8 1.2
A5 5 Z 0 Coefficient of variation 0.21 0.16 0.06 0.27 —0.14
H3A 2 Coefficient of trend 0.76 0.34 0.52 0.69 0.69
10 a 412 Tendency (C) 0.38 0.19 0.30 0.40 0.62
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Fig-2 Inter-year variation curves of precipitation in Gonghe Basin
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Table 2 Tendency of precipitation variation in Gonghe basin
HiH & w5 H% k= &%
Items Year Spring Summer Autumn Winter
P14 Average(mm) 362.3 69.9 219.4 68.2 4.8
&K Highest (mm ) 571.1 118.7 361.3 113.6 14.1
#¢/N Lowest (mm) 246.2 14.1 110.2 18.7 0.0
PRiEZE Standard deviation 69.1 25.8 52.3 23.5 3.1
25 5 Z 0 Coefficient of variation 0.19 0.37 0.24 0.34 0.65
#4342 Coefficient of trend 0.01 0.09 0.03 —0.16 0.23
10 a 5[4 Tendency (mm) 0.49 1.60 1.01 —2.75 0.54
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Fig-3 Inter-year variation curves of evaporation in Gonghe Basin
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Table 3 Tendency of Evaporation variation in Gonghe basin
i H 4 w5 HZ k2 &%
Items Year Spring Summer Autumn Winter
RS o] Average(mm) 245.5 51.0 140.6 49.2 4.6
&K Highest (mm ) 296.0 77.3 173.1 70.7 13.0
/) Lowest (mm) 194.2 13.9 98.5 18.2 0.0
tRifEZE Standard deviation 23.4 13.4 14.0 12.5 2.8
A5 B Z B Coefficient of variation 0.10 0.26 0.10 0.25 0.61
HBZE L Coefficient of trend 0.29 0.19 0.32 —0.08 0.25
10 a {441 Tendency (mm) 5.0 1.85 3.38 —0.73 0.52
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Fig-4 Mann—Kendall method(left) and Yamamoto method(right) verifications of air temperatures(a):

precipitation(b) and evaporation(c) abrupt changes in Gonghe Basin

ML b T . SR MR K R 52 A
feeth— B IR T R B %, 16 1961~
1976 4% i1 1983 ~ 1989 4F 1 [a] °F: 4 45 e K ft 2
373.3 mm A1 401.1 mm, NIEFEY, 1990~2003 4
) A K B 3416 mm. S S B,
Sh BT WK RAE 1962 4R L T B b5 S 5675
RFEMKITE 1982 SRR T B £ 195675, 1 |
PP KR o 5525 F Rk A, 1976 4F
S RHERAS, BRI KR 1967 47F 16 5 FReS
MIEL de T U 14 H B M % 47 2 R Bt 7
1973 45 5 fy D51 £ 005675 . 1976 455 0 3 I
Rt 1983 4SS UEE b TH 78 2002 4E LR A T
/DS 5 Sk B RUE R R R Lk
R UK BRI b IR R T S AR
B BB R AL 1980 45, F AR LE 1971 4Ef
1999 48 L T th 81 S 55, RETRD . &%
15 1983 4R R T IS5, SR AT A
AR TE 1973 4ELARTHAIN I ., 1976 4F ) 20 fit

28 80 AR R AR I A, 1987 FE R BB B2E /Y
ks,

SR R BT R R AR ST L
W DX Ty AL BRIEA — B0 AR Bk K
ERRAUREA R B, EN 21 B L5, 36
AN B &R IR R, AR K R SR B
. FEEKERINE, 2R R 2RI
F IG5 [ Yo 8 A AN il b 2 BIOIN 958 > L K 0 (R R
R 2 KPR NSRS T K R Rt

3 AMEA NS SN A= AR Y 5

iy A

FIT AxBR AR 22 AT o TG -fL b X A A 2R B
FFHSRA SN, A 3 PR — Rk, ZE4 BRI
SEWEI KEREE R o [ 01 DA 6 By 160 81
R4 5y — Bk, B TR A0 AR TR R A
SO Rk R 52k B, P30 IX A0 5
BT AL TR R S A A



5 139

IR 5T U NI B A0 2 A A FRIE A R 225

9, A BRAAES ALK 5 30 [ Vb i IX AR
B, [ ARIEINE, SRS AL SR M B S
FRIAELL LA .
3.1 S{EIshdd ik AT AR

AN b b A T R I 5 ] 4 XA b, S
T AR AE T S AL 1 R R A L 45—, KB
R, F A K 8 L SRR SR B
I, MW IR IR E 55 =, MK B2 K AR
JKEEHAE 5~9 A, 29 i 4R K 80% 2475 4
DU, XU T, AP 3E shin L Kb 7 A8 30
SHERRERE VT LRk, JER A VDAY 1 4
BRIFEEASAY IS SR Il R R VF 2R R, 3t
LR VAL R R H Z AR ZAE A A B
INEY LR
3.2 SBEEHAIKEEEMN

it X AR A A R R B T R
AR AR B (4 ST . 5 K AN, R T 4°C,
BT 15X 2547, T K B F 8 K R
AR R SR U2, WK R FE R RO T
RN 22 AR . SENLTI, JEAESE , #AE
S Hh X K B IE 3 ARG 23 200, S /b sk i
22742 m”*, T FUe K P 2 4F IR AN B 1E 3 & KA, 4F
RE 247 KW oh, #9_E K B4R N IR R
I BASY, B4 B WK £, 5 2Rk A 1
T R RE K R0 i 3 & B TR KA 5 T8 B A%
W KRR, 2% X SR T T {8
R BB AR,
3.3 SBEILIEHE AR

SRS LR B S BRI = Ay
T — RSSO ) A K s — R R e =
SRR BER G , SEAN A TR R
HH S, SRR K B R A e, SRR B R
RS, MR R I R T AL SRR, BHFR
FH UGS B KSR B LG A R AR A
KAy BT IR A A X R 1 B E S P
FERIUAE DAL LA 1L, TR A 8] R 1 HL 5%
M AR FRAE D RE L 117 B 2 A AL AL BRI )
B S 46 ARSI AL M PR B T AN
L THR R BRI  S
Zty, ST T Mo A R K, i T Ab g
R AT 500 1 2 b b 2 K AL 4 BEASIR
B N2 A FEFER R KA BHEMN 20 4
80 AEAR LA 52 IR HE T-AL 4 50, S0 7 b 2 3t
VAR EERWT L, ELY A H A2 I R He s
] B A, (575 0 P B 7 B S, PR L L

W B T e 022 8 3 R JEE A TR e A {1 0
FEVA AN, X5 8 B e 10 7 b A A —
FEIT, TEREEY 20 R R AR K R A
gk T R R R 2 KA Y I —
SR K B R SRR RTE 5~9 7. 49
SAEREIKI 80X 24T I BRI WK 52 S54ERE T
B2 AH BRI, S SR LG PR i Y
TS A 24 Hb b A AR B v B e 2 B
WL, g MR B B B HAERK B H S
BUNT HE T, 2 A T4 5 8 R
SETHR . SEELAAHL 20 {40 80 4F AR A A FREEAR
HOBY,  MBEERR, B ERA, RS
SR AT 3D | A R R AR T Rl R
BRI RT S, S RAEE, SR T, R ARk B
K WU A AR ik DR 4R s, R TS T ke
BE WAL TN L b VDAL 1 2 R, 4R St e /K B Y
BN, T HFAL A A= K SR BRI R A T
VAT RS TPLE RN R B T (R L B AR e X
AR A S A SR

4 AR RS I R

TESARAZ ALY 35 5 - AN JSE Bhxd S An 4 A=
AEFHE R AN A 2R, — 7 %X A
B SRR TR B, B H NS B A
FEE BN, o X IR P A A ER B s PR R 5 — T AR
X KR, SRS S B RO R R,
X 358 P B b A AL TR B Ok A5 BB AR %
AENNNE, FESLANALH T A 20 DL Sk B O
BEAEN K, AT 1949 EHEE MOk
2 50.5 3 (), F 2006 45k 140.0 73k, ##k
Fat 50%, B A LA A A 1949 43 133
m® FREFIFAER 400 m*, HEE B 5 10 B3 16 B 45
JINE R PR A o A R T A, B
WD PR AR R B 2 AL

M 20 fHE4E 50 R TFRG . AMTETS B RHLER, X
FAREHNE R SR M S0 5 T B B
FA T EF RS EE AR, SRR
B G MR AR AN L2 SO, 1
(KU IR 3R T RE AR 2%, s KUk, itk 7
TP EA

5 gk IE

1) JERn G A 5 U o7 2 R 45 2 I LAY
ETbES JEHGEA FAmiZR, 20 fihag 90 A0
PAJG B TFEE P, 1998 £ 2006 4E 2T A6 483 i1,



226 T EH X A5 821 E

I L 47 89 IR 9 0% 1 o o 5 34038 LI 2005, 25(12) 1813187
C/10a, £ B KEFIERKEEE FF# [4] FhEE, 2R, 5 B FIEIM A AOR S sh A K

BV AT [T]- s BERL At e, 2004, 23(3) . 100—106.
B Fh I = NCSE] b A A EE #
% BRI [HE (EL7HERA B A [5] EHrs—RE. AV 30 A KR LR 78 & R Y 452 75 X

MRFZRBERKERE NEBBIN ENER H 5, [J]. K& (), 1979, 26(12) ,759—763.
ZEEFRI LT ES T EBAMETRNZIN 161 % b 20 8240 3 30 4k =100 3 X S 2 L i
S, Hrh & E M E R BN ST KL 5.0 BRILIATII]. B R IEER. 2006, 21(1),79—85.
mm/10a, F5 30 I 6 A 16 K 3 [7] BT WA R4 4% FIR X 40 SRS EE L
. I HOREAE A D] 7R E VDI, 2005, 25(4) 529 —534.

2) A0 GRSV #a % RS AR A B

) SRR "V L ACBBII BRI ) g gy pupmstit i stk v v i
R A K EAE 2000 4EDLAT 2 T REE 3 gt ¥, 1999,42—73.
N ZLHHZE AR WG I, MR ZE R B X PR T (97 MR ThACT . v 7 Ik S0 o BB T 1 B TR A 5
A A R S B M A SIS, + SRR SIS (D] vk 1 1, 2002, 24(3) 219 —226.
HiybVEAV B B, Iz A VBRI, M2 [10]  XflEss:, B2t itk ok . sh E Vb X AT 43 A fRAE ML B

> L 1 S L Vg Xl A 7 i B (1] T B M X AR BF 5%, 2005, 23 (2),
BTG, SROT B AR T, BTLh. IR SRR L TR S 2
AR KA TR VE Bt B JE A A I o N )
ZUMARA GBI EI IR RSB (1) s g . s e 50 R URM E T
A EZRA RIIT. BB 2003, 22(5) , 464—470.

3) BEE RS AN SR, ZE R AR IS0, B [12] 2R 4higse. RAH. S5 7 M R 3 L A 22 1k 23 b
Lok ) EAe . 54 B8, AERRK & J0 BH B3 A 151 [3]- U5 2005, 24(3) . 291298,

TR A T RO I, T RR s () T R R S L EER R

‘ B DCRASEA A7 ()] 404 2005, 24(3) 344 350.
ElDEEA = 14 Y7 I 3 _
i’ Hﬂj‘/{ﬁ-%ﬁ—h,ﬂﬁﬂééﬁﬁg{ﬁzﬂﬂeuEﬁtk%é’]juio [14] ﬁ;‘;‘%’fﬁ'%1@%%&%1{%%5%%%*ﬁ[]]'%%’1995’21

P (7),54—57.
[15] “Bese, PRt K 20, 5. U fou oh [ Iy i e
(1] HeH2 SO 3 500 36 K SO 2 AR IE B 1] 0k B 1] SRS 2002, 172 254261,
Il 2003, 25(2) 195 198. D161 56 e JLb Rk b i 06 2 (A Pkt R bt B 3 2 AT
(2] WETE B SERIA A A R TR S B O (1], 7 B 1999, 191) AT 177,
HWIFAE, 2004, 14(1) . 155155 [17] s, 2, JROt A FI 38" HoA R Bo 7R 15 1L 25
(3] Hltb, ROUERE W WG % SLAIZh + 4 bV LR 2 B L s L S5 2000, 2005 220225,

Climate change and human activities of Gonghe Basin and
its impact on eco~environment

GUO Lian‘yunl, DING Sheng‘xiangz, WANG Qing‘chun3
(1. Hainan Prefectural Meteorological Bereau, Gonghe, Qinghai 813000, China;
2. Qinghai Province Tongde Courty Meteorological Bureaw, Tongde, Qinghai, 813201, China;
3. Qinghai Provincial Climate Center, Xi ' ning, Qinghai 810001, China)

Abstract: Gonghe Basin is located in the upper reach of the Yellow River and is the source of the River- In
the recent several dozens of years: degeneration is serious in the area and the desertification development is ex~
tremely bad- The worsening of the local ecological environment is directly threatening the normal work of
Longyang Xia reservoir, and it also causes the worsening of ecological environment of the Qinghai Lake- Statis-
tical data of monthly average temperature and precipitation from 2 weather stations in Gonghe Basin and Guinan
from 1961~2006 are used to analyze the annual and seasonal climate characteristics and the climatic change ten-
dency . and examination is carried on to the climate sudden change- The results indicate that: in the nearly 46
years, there is a tendency of temperature ascension, slight precipitation increase and transpiration rate increases
in the Gonghe Basins. and the tendency is more obvious in late 1990s. This kind of climatic change tendency has
accelerated the degeneration and the desertification of the basin. At the same time: under climate warm desicca-
tion background. the human s activities intensify such a tendency -

Key words: Gonghe Basin; grassland; climate warm desiccation; climatic change: grassland desertification



