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7K LU R4 . 3T 2000—2016 1A Gk A
SN A AN R R, B S GIS HiR, R
F .42 B A ) FAO56 Penman-Monteith 24 29,
AT 5FIRETRE DSI, Ak RAER ST
IKE I BARWRAE, FHASEANE T IR T RAR
M HAESTKE, BIENRIBRNARKE IR &
ERAVEF  RAME R () PR 5Pk 52 LS BEAN T3k 1)
FeoE FnT Rl kR R i — e BRI A SR 255

1 WX EER

FLAET R T g B R VR X R 1L DL
P FREE S H IR MR (85°12°40"—92°19°42"E,
39°40°47"—42°11°48" N), FEE wsisilipgE, HHA
B RIS . LAWK 841 km, i A
11.19x10" km?, I/ A SRR KBV T R 0%, %
CESPEIREKER 62.7 mm, FENAETTE6—8 H, 24T
Bz kB 2 773 mme HURFIRIHIEA, B Sk
E T FLAIT A A A PR IS M o S AR B 3=
BT S B TAR XSS AR s, TRk 2SR5,
VERTEBAZNN. B, RS, EARRN A
ik P AR, HRARXONEEILAE 1.

B 1 JLEARSI:E A DEM K
Fig.1 Location and DEM of Kongque river basin
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1) NDVI A1 ET/PET ##f5: 7375 MOD13 NDVI
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Table 1  Information of Remote Sensing Data

FRGHRE RGP y ;
k& . Hdli kg
Spatial Temporal
Product data . . Data sources
resolution resolution
MOD13A2 1 km>1 km 16day https://Ipdaac.usgs.gov/
MOD16A3 1 km>1 km lyear https://modis.gsfc.nasa.go

7£ MRT (Modis Reprojection Tool) T. &, ENVI5.1
1 ArcGIS 10.2 [ISCRER, X3R4 (18 B 47 4
Pk S PH% L BRI 4 T 98 X HR B S AL 3L
%t NDVI ¥ 34T Savitzky-Golay JEE AT MVC & h
AbEE, DLEE g NDVI B[R] 751~ 2R, Rkt s+
P, MBS B T S TS B, SR — A A
PRI I NDVI B3 1E 9 4FE4E , T h 2000—2016
SEINE R A EAR AR . R ArcGIS 2B MOD16 %%
PR R, FE6 MOD16 ET/PET MMk EdE k4T
LR, 19 3 FLE S , JE i 2000—2016 4 MOD16
ET/PET £l 4.

2) MR R R $dE A 2001—2016
£ MCD 12Q1 7= 5t %#& (https://Ipdaac.usgs.gov/), =
] 4> %A 500 m, 454 Big Map2000—2016 41 5
AGEHE  Chttp://lwww.bigemap.com/), 1§ ArcGIS
10.2 BAFREGRAFHT 7TIX. 2000—2016 4F K AR FE 42K
B R THIAR
212 AFHKFERBR AL

SEEHRRIET R ESREARM (http://data.c-
ma.cn/), fL4EHT 5 66 1~ Gk &1 2000—2016 1 H
e HEARAE. HTPHXGE 2m). HF
AHOGE W FE R H RIS (8] 45 o4 o i 2 T
Penman-Monteith [ifi [f] 2& UK B SR 2 BV 7%
B, T AL R XA SRl SE, LA
FRIBH 4 MR Zak, RS ERE, A0HE
T 458 66 MR RN S BEY AR, AR5
iz ANUSPLIN E#HT 2 [4GME, R 0N
250m (WA H SR S B EY A HORS SdE, K
LRI RIS, 13RI XA S A
VIZEHE .

22 ARFGE
22.1 F#3%E 454 DSI

2013 4E Mu 2P TREREUE, Sa%ET

NDVI 5 ET/PET i) 2 MEARZEZR, 2t 7T F5afE
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F6% DSI (Drought Severity Index). L, NDVI 3
BRI EEEH K AERKIRE, ET/IPET FE i
BICREL A5 PR 7K JE AR, T =2 RN LR & ek —
A XS TFR ARG DSI HARGE R

5, X NDVI Al ET/PET #E4TH5UEM .

Rnpvi-Rupvi

ZNDVI: W ’ ( 1 )
_ Repper-RETRET

ZeTpET™ CETRET (2)

K : Zuovi AARHELL G 1 NDVI; Ryovi A 2000—2016
SR FAE ) NDVI E; Rypyi AN 2000—2016 4 NDVI
E‘J%Ziéj{a’ ONDVI y‘j NDVI H@ﬁ%: ZetpeT jﬂ*ﬂ—iy/ﬁ’ffbﬁ
(1] ET/PET; Rerper N 2000—2016 4E[A] F-4Ef#) ET/PET
18 s Rpryper N 2000—2016 4F ET/PET HI°F-2I1H s oerper
N ETIPET W) 2.

SRIG, SRS ) NDVI AT ET/PET ##E47 il
33 Z 18, FXF Z AHHAT AR D RT3 2] DSI. THE
KA:

Z=ZxovitZETPET (3
psi=%Z, 4)
0z

A Zh Z W3ME: o2 8 Z W72 DSIEBNE
AT AR RGR, DSIE BN R R AR .
AL S NADRT TR, IR A FIX DSI
ARG IRy 9 5 NGRS F - FAR
A ED
%2 DSI FFEHHFENS» AR TFFRE
Table 2 Drought categories by drought severity index (DSI)

DSI {5 Value of DSI 4% Grade

<-15 WET5  Extreme dry
-1.5<DSI<-1.2 HETHE  Highdry
-1.2<DSI<-0.3 BETSE  Milddry
-0.3<DSI<0.3 iE#  Normal

>0.3 {E Wet
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AL DA K ST A R AR B ) 2B A R O 2
TKE, AR AKX S K E R
THEM RS TRKE, WK S AESFTFRKER
TR #E R . N
W=SW,=w; A =ET;><107>A;, (5)
X WA A S FAKESHA (m®: W, fw; 235
NES | SR N A RS TR KR (m®) A T AR K
AEBTKE (m®)s A | BT (m®); ET,
NAEKZFENMESTAKEH (mm), HitHEh:
ET=K,K_ET, , (6)
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D ZEAEZEEE EToMiHE

KA AR ZHZ FAO #E#E Penman-Monteith
AR HESHEY B E. TEAN:

900
_ 0‘408A(RH-G)+me2(es-ea)
A+y(1+0,34U2)

X ETo WS HEEWZABE (mm/d): R, ARG
FRAHEEOMII(m? )5 G -3 HGE B (MI/(m”* d));
y FBETHH L (KPa/'C): A NIBAIKIRE SIREXR
RHZRER (KPa/'C): TN FHIERE (C) : U,
2 mE R RGE (mis). e NBEFIKIEE (kPa);
€a SEFRKIRE (KPa); (esey) NHLFIZKIR H 5 SEFriK
Rk 7, AKARES R (kPa).
k3 AR K AL
Table 3 Values of plant K, coefficient

7

0

ek EZit] 4/ 5K 6H 71 8H 94 10H
Vegetation types  Apr.  May. June July Aug. Sep. Oct.

i Grassland 0.2 045 0875 105 1.05 0915 0.78

k1 Forestland 0.2 043 066 096 096 075 0.1

# 4 2000—2016 S LA # A3k K AR ARAL @ AR
Table 4 Natural vegetation area of Kongque river
basin from 2000 to 2016

GR HRHLTAE#X Forestland area/ i TH AN Grassland area/
Year (<10*hm*) (x10*hm?)
2000 2.39 35.46
2001 2.38 35.34
2002 2.40 34.88
2003 1.79 35.01
2004 1.80 34.86
2005 1.78 34.98
2006 181 34.78
2007 1.77 34.01
2008 1.27 34.17
2009 1.26 34.12
2010 1.28 34.02
2011 1.26 33.05
2012 1.26 32.99
2013 1.23 32.92
2014 1.23 32.96
2015 1.23 32.90
2016 1.23 33.60
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S b B B IS K R IR P 26 S
7, ASrrh K Y R 8K U 0.358.
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DSI f8%, HT Il FLE# AR 2000—2016 15
A, M DSI WM RE (K 2), FLEFRISRTIE
WL 2528 e K. 2005 4F DLRTRIER 3 240 T 5

RAS, ZHIX DSI{E/M-0.3, FF5l 2 2001, 2002 B2 20002016 4 7L 7% DSI 47 A

&, DSI fHAKZ-3.05~-2.15, HIL™E KT FRM; Fig.2 Distribution of DSI in Kongque river

2005 £ 2 G iR L AL TR A, KEB4M X DSI 2000 basin from 2000 to 2016

KT 03 WER LR, FREBRAEETEEME, o 00 | o et mrm™

MR REIT AR ET R, AR TR, § g | o T Midary
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[ N TR A AR i s k. Horp, 51 Lz 1000 1

fhE R R, AL -127.380° kmPas JL T o |

P SRR IA : WRET 54(-49.89210" km?/a) > 0

% P T 54(-47.034>10% km?%/a) > # FF T 54(-30.453x10*

k?/a); it % 2000—2016 4 FLAETT L 3 Ak i e

RSO, R o R LR R TR RS . 2002 @32%%@%#%@%@&&%@@

E%BE'X?'S}:FEEQE%\, Ji@“‘&}g:l:'ﬂ%, 2004 E‘ZE Fig.3 Changes |n-dry and wet area in Kongque river

TR IR, % 2010 GEEETTRIASIE A, basin from 200010 2016

HRIEA R B A . ML, i # 5 AR TR 20002016 FRRAA

TRk [ 500 |- Thiadh, Asfhstias oy 111.25x10* Table.5 Dryand V\fet conditions of Kongque river

kmPa. kA DSI T SHEHEARI5y, HAEG TR basin from 2000 to 2016

BN 5 . 8 a NIEAE, 5a N TR, O Grade i Year

2 a AWMETEAE, 2 a NIEBEME, XX BT 5 Extreme dry 2001. 2002

20002016 4F 5 AR IEFIR LT, FF B4 B a9t LT High dry /

(B2 R A R T2 Mild dry 2000. 2003. 2004. 2006. 2014
1E% Normal 2007. 2009

2005, 2008. 2010. 2011. 2012. 2013.
I Wet
2015. 2016
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% 9-0.030 9x10° m¥a, M, EHALEN
-0.009<10° m*/a, HRHBAE 1k #4-0.021 9<10° m*/a, #k
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Fig.4 Changes of total ecological water requirement of natural vegetation in growing season from 2000 to 2016

% 6 NEKFN RIS HMASTKE. H
K6 LIEH, 4—7 HANT KK, 7 Hik2EE,
7—10 H AT, X SHEYIRE KR A
—3. FEHFTFKIESH B G e, HAEREA A
KFNBLIEREROR, 7 H KRR R (1.921 2x10°m®),
8 Hikz (1730 7108 m®), 4 F 1 10 H Sefpk 75 %
MEKFNFRENB A TR, SHERRN, 78

H KRR AW 0117 8x108 md. MK EEk
A, R RREP ST K EEELEHE 68 H,
HEANEKFEMTFKN 69.64%, HAobk, B
H b5 66.36%. 69.86%. HLHHA A K 4h 1]
TR BB KT A, M A KR R K e
TR, X 7053 S T AN R i R AR A KA
[ B BT 7K ) 75 SR 1 22 57

26 FTRARAMBERTNESEKE

Table 6 Ecological water requirement of different natural vegetation in growing season 10°m®
i ks 2K
vmmses  nv wy e o e e on ST
Hiith Grassland 0.2955 0.803 2 1.3017 1.9212 1.7307 0.962 1 0.0759 7.090 3
#Hh Forestland 0.016 6 0.047 4 0.097 2 0.1178 0.1070 0.066 1 0.0332 0.485 4
£t Total 03121 0.850 6 1.3990 2.0390 1.8377 1.028 2 0.109 2 75757
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TEPE IR E— R AP IR g X o FEPEAET TR IX, K&k
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28] b A B A AE SR PNA X A FEFIAT I ], o A
TR R IR AL B /KSR 89.50%. it iy (X
110

BOK 2R Z 0 v 5 B K FEBD AR (Rl o 25 7l 7K 2 B
AT 2SI EBD) KA AR KA A A F
KRR B 1 AR T PP IR X s AT
M RARAERE ATR AR (EZR ) AEANE, H
B TR AR 25 75 7Kz K T b S Ay T AR AR S T K



WlRik 5. HE TR ECRE AL R A E S F KA 5

20004 N

A

ET/ mm
i High : 245.973

i Low : 210.577

2005 4

ET/ mm
mm i High: 257.3

B Low £ 226.025

2010 4

ET/ mm
s = High : 261.616

BIE Low £ 199.758

ET/ mm

- f% High : 303.376
| 0 50100 200 km
Lol

B Low : 198.576

B 5 JLEMABRAMBESEKE RS
Fig.5 Spatial distribution of ecological water requirement of

natural vegetation in kongque river basin
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Fig.6 The dynamic variation of ecological water requirement of
natural vegetation in Kongque river basin
K 6 B S T fLAE I 2000—2016 K%
SRR A S TR KA AR 1 L. 2000—2005 41

A A SR ZURE FE W B BN 2005—2010 4R 2010—
2015 4E, J5 2 AEFHAR,  SRIEA RSRAE A I BE B AL
BRSO/, LR 7R 0TI JE ] R SR A 11 B B >
TR R T RAL S, ST RSN R ST KR
/0. 2000—2016 A, PUALEL X AL AR AR AR
KBAESTRKEZEUINCAE, BInmEE AT 0~150
mm Z )5 PR S IX AL AR AR KRS TR K
N H, AR X BRI LAk 32, ek e AT 150~300
mm, JE AR BN, R
WILG B LA/ N, T R I B X A A K v i
B, BN 0. K2, 2000—2016 AT KK
AL B2 P JFE SR X MR, R U X R L X 5
BN,
323 FRF. BRATHASEKESHHE

WRIEAF T BFER (R 5) WHEFLEMRIER
SRR AL A S TR EIME (R 7. MR 7 1]
a1, FEFRIFETIRARGL T, B AR AR L 75 K B T
Bty T AN FTIRARUE AR R b 1) SR A7 T A
TR LI P R AR FRRAE , 1E 3 SR ISR T 5
SR ET RAES

A7 FRAFERATRAMKELGRES T AE

Table 7 Ecological water requirement of natural vegetation in

various dry and wet conditions mm
T R i ps:ul
Dry and wet conditions Grassland Forestland
g T 544 Extreme dry year 239.43 292.59
R T-54E Mild dry year 245.50 295.82
IE#4E Normal year 252.92 309.83
VRIESE Wet year 248.37 307.15

JUE PR B B T AR T /K B T i, (B A
AL HER , B 75 /KB B iy T hk, B
EEAFRMTEREL T (8 8), 20002016 4=, il
KRR T /K B BRI 7.575 740°m®, Hrhr, #%
JEF R4, BRETRE, EWE. BIRERESTK
TESME A>T 7.763 9108, 7.644 4x10°8, 7.708 2x10°,
7.575 7x10° m®; xR KR B A A 7 KB4 A
7.059 2108, 7.109 6x10°. 7.229 0x10%.7.090 3x10%m?;
Xt N R AR PR b AR A T K B2 BN 0.704 7x10°,
0.534 9x10%, 0.479 3x10%. 0.485 4x10° m*., 4K
N, LIRFFFRRG, RS TRKLEMN 7
HixZ, 8 HikZ, 6 AWML, 4 AR 10 H 18
B, 6—8 H N AEST/KIEZR. RETEIR T
FIECE, BHLAE 75 K HE 2R 0 75 K B RPN 1E 4
(5.059 5x10°m®) >HEREFT-24E (4.970 1<10°m®) >
JEF-FA4E (4.926 3108 m®) >IRiE AR (4.923 6<10° m®),
LA = i R o i e S ) N = 1 1|
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65.63%. 65.02%. 63.45%. 66.06%; FkH7E R KIE
Z A K DU T-24F (0.469 1<10° m®) > T
EAE (0354 7x108m®) >IEH4E (0.318 5x10°m®) >

VRIEAE (0.266 2>10°8m®) B R IFAE, BT b H Al 43 5 h
6.04%. 4.64%. 4.13%. 3.57%. S Z K TS EHHT
TR E R R E ST RKER FER K.

4 8 2000—2016 SF AR FEKRATRAMMAES T KE

Table 8 Ecological water requirement of vegetation in Kongque river basin from 2000 to 2016 10%m?
T WIRSL -
e eS| 4H 5/ 7H 8 H 9H 10 H .
Dry and wet ) ) &1t Total
N Vegetation types April May June July August September  October
conditions
Filh Grassland 0.280 4 0.8181 1.3387 1.8535 1.7342 0.9573 0.0772 7.0592
W24
~rr b Forestland 0.022 8 0.069 4 0.1440 0.164 3 0.1608 0.094 6 0.048 9 0.704 7
Extreme dry year
£t Total 0.303 2 0.887 4 1.4827 2.0178 1.8950 1.0519 0.126 1 7.7639
Filh Grassland 0.2934 0.7997 1.2930 19313 1.7458 0.9709 0.0754 7.109 6
BT RAE
I_x N MHb Forestland 0.0183 0.0519 0.106 1 0.1307 0.1179 0.0737 0.036 3 0.5349
Mild dry year
£t Total 03117 0.8517 1.3991 2.0620 1.8637 1.044 6 0.1117 7.6444
Filh Grassland 0.306 1 0.8241 1.3621 19328 1.764 7 0.960 2 0.079 2 72290
IEHAE
" #Hb Forestland 0.016 7 0.0472 0.0981 0.1154 0.1050 0.0637 0.0333 0.4793
Normal year
A1t Total 0.3228 0.8713 1.460 2 2.048 2 1.869 6 1.0238 0.1125 7.708 2
Filh Grassland 0.2955 0.8032 1.3017 19212 1.7307 0.962 1 0.0759 7.0903
AL
- b Forestland 0.016 6 0.047 4 0.097 2 0.1178 0.1070 0.066 1 0.033 2 0.4854
Wet year
A1t Total 03121 0.850 6 1.3990 2.0390 1.8377 1.028 2 0.109 2 75757
29 FRATERATRBA (BERHABRLBLALAELR) EALLATLE
Table9 Comparison of meteorological factors in the basin (Korla station and its
surrounding meteorological stations) under different wet and dry conditions
[ERET T i e BEF- T4 BT AR IEH 4 R 4
Meteorological factor Meteorological station Extreme dry year Mild dry year Normal year Wet year
PE/RE) Korla 2.90 2.53 217 2.26
P25 A )
5E Yangi 1.77 1.89 2.09 1.95
Average wind speed / m/s
BT B3 Tikanlike 1.56 1.81 2.06 1.96
o JE /R Korla 28.07 27.68 28.26 28.06
H s il )
K& Yangi 26.09 25.69 26.62 26.40
Daily maximum temperature / C
BT HE5 Tikanlike 30.04 29.73 30.61 30.28
‘ FE/R#) Korla 40.92 38.08 34.29 36.79
PSR )
5E Yangi 52.81 52.85 48.27 50.48
Average relative humidity / %
BT HE5 Tikanlike 45.03 39.99 34.26 36.28
/K% Korla 7.87 8.79 9.19 9.32
F BRI a] .
K& Yangi 8.98 9.35 10.22 9.20
Hours of sunshine / h
B HETE Tikanlike 7.88 8.44 8.97 9.02

4 ¥ ig
MASFITFIRARI S RARE I AR T AKCKRE S FL
AT LABOR SRR A B TR AR 2 7 7K 2 LI 3 4> 1
TSR ET RAESIE T 544 Hik BT 2,
MR T KRR, P RS RSHREENER,
A BeAE NS AR N S ARV ZE O AR .
ARV ZE R AR TRE— B AR KM T KON A
RS ) B 2 — [ s T E AT REIA B B K AR RUR B —
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A HBIX S ARV ZE R AR AL RTINS 32 21K RO R AR
PR R AR AN XS e A AR AL S R 52, IR TRD
R BL R B 25 R 5 5 2 B AR HIUR IR AR O, TTAH
S R T 5 2 AP0, DAL AR TR /K
PR Rl i S fONB, AR 9 AL, R IRE)
o T AR R AR AT YT G K TR AR A IR
F, REWAERT B i {4 . 1EH T2 XU
KRETRE, H 3D ulim T4 H B (8] 2 E M H %
mURAE YN T IR AR E, T REMRRE



WlRik 5. HE TR ECRE AL R A E S F KA 5

PR T IR AR S A R B ME R4 i
T WA K, R, R AR, RS
ZEREN TR, RN T R4, Xt
SGRTHEEH ST TRES B RED
THREEMIE R . K, FISNREERZSEEY
ABMERTRE T RESHIEWEE, FEIEEE,
{0 A A A AR AR S KR TR T R

ET59.
2000—2016 FRIMEM LS EEE T,

RIRTEE Fa /K &2 kb AT BE B K 9. 2000—2016 4F
SRR P A H T BRSSO, A b T AR A s
B A b RARMEOE BIROR, R WD . i
FERBF G RARME M ES K, SECKH SIAE LR
HiB{k . 2000—2016 4F, RIRFR. FEHLIHIAR IS 28
i, H, BB T 1.86510* hm?, it
R T 1.16x10° hm?, ELHEsm KAME A S
IKEIRN, FERIREP ST AKERD .

54 1

1) T NDVI FIl ET/PET #4471 DSI 6%
RN, i 2000—2016 LA LI TR AR U A8
FEK. 2005 FLLHT, WEEELATTFRERE, £
b [X DSI /N T-0.3, 2001, 2002 4F H HL ™ B T 5 .
2005 FLAE, KRZEEFEM L TRERE, 2010
EIEFEE . BACRE, BIEHmAE LA ES
( 111.25X10" km*”a ), T 5 i & T & %
(-127.38x10" km?/a), JUFT-SREREA LLES, MRS T
E(-49.892x10" km%/a) >12 R T-5 (-47.034x10" km*/a)
>EEFFF (-30.453<10°km%/a).

2) 5 NGB RIS AR A ) S [ f2 i, 2000—
2016 AEFLA IR R AR MM AE KA S T KB &=L
2006 4F Moy FE AR E RIS ETE R BRI sl
o RARFEWASTKEES, HARREWHEST
7K [#) 93.59 %, (HHAZ (AN AE KRN,
RIRM, HEMAESTKEEEPE 6-8 H, HHIW
A KRG I TR K K TR, AR 2R KRG IR K
F/INF AR IR FLAETT PRI R AR A S T K B
TELRIMN X 1A X AN R BT b s i =l

3) MFEFMEAT, AL R R ML K
T SRR, AR Rk A AR
KR I AR FRAE, B 1 S >
TRESETRE. SE0MmmA, X T
KIS E KT,

4) 2000—2016 4, WIE X RINHEBE T 7K s AR
BN 7.575 710° m®, Hp R T RAE. BE T
L IEH AR RIEAE 2> B A 7.763 9x10°%, 7.644 410°,

7.708 2x10°, 7.575 7108 m®. fEKZEPN, TiAT
MRV, FEMESTKYEN 7 ARZ, 8 HRZ,
6 MR, 4 AN 10 H &b,

5) A5 R 2R A AN R SARE 9t AR 1) 28 4k 5 3K
TR ST KB R,
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Estimation of Ecological Water Requirement for the Natural Vegetation in the
Kongque River Basin based on Vegetation Evapotranspiration

YANG Yuanyuan® %, XU Changchun® %", LUO Yingxue'?, YANG Qiuping"? CHEN Li" 2
(1. College of Resources and Environmental Sciences, Xinjiang University, Urumgi 830046, China; 2.Key Laboratory of Oasis
Ecology under Ministry of Education, College of Resources and Environmental Sciences, Urumgi 830046, China)

Abstract: [Objective] Quantitative ecological water requirement of natural vegetation provides scientific basis
and reference for rational allocation and use of limited water resources in basin. [ Method] Using FAO56
Penman-Monteith formula and the drought intensity index (DSI), the spatio-temporal variation characteristics of
ecological water requirement of natural vegetation in Kongque River basin, Xinjiang from 2000 to 2016 were
analyzed and the ecological water requirement of natural vegetation under different dry and wet conditions was
calculated. [Result] W The average annual ecological water requirement of the natural vegetation growing season
in the study area is 7.575 7>10° m®, and the water demand of natural grassland exceeds that of natural forest land.
(@From the perspective of time, the total ecological water requirement in the natural vegetation growing season in
the last 17 years shows a rising-falling trend as a whole and the demarcation point occurs in 2006. As for the
variation characteristics of the growing season, the ecological water requirement of the natural vegetation in the
study area is mainly concentrated in June-August, accounting for 69.64% of the total water requirement in the
main growing season of the vegetation. From the From the perspective of space, the ecological water requirement
of the natural vegetation in the Kongque River Basin is mainly concentrated in the periphery of the agricultural
area in the oasis and on both sides of the middle and upper reaches of the river. ®Under different dry and wet
conditions, the average ecological water requirement per unit area of natural forest land and grassland shows the
following rules: normal year > wet year > mild dry drought year > extreme drought year. The total amount of
natural vegetation ecological water requirement shows: extreme drought years>normal years> mild drought years>
wet years. [Conclusion] There are differences in the ecological water requirement of natural vegetation under
different dry and wet conditions, and the change of climate factors and natural vegetation area is the main factor
leading to the difference of ecological water requirement.

Key words: Penman-Monteith; ecological water requirement; natural vegetation; Kongque river
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