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Abstract Based on the meteorological data during 1957 = 2000, the change trends and characteristics of temperature
and its possible causes in Nanjing in recent 44 years have been analyzed and studied. By means of the comparison of
temperature changes among Nanjing, Chuxian and Liyang, the temperature change of the different cities and their
contrasts have been also analyzed and discussed. The results show that the temperature has increased remarkably in
Nanjing in recent 44 years, with the most obvious warming occurring in winter, and a cooling trend in summer.
Nanjing’s linear trend is basically similar to all China’s trend in mean temperature, but there is also some differ-
ence. The trend in maximum temperature is consistent with that of the mean temperature in Nanjing. It should be
noticed particularly that the maximum temperature in summer has a more striking decrease. The fact that the in-

crease in minimum temperature is especially remarkable shows that the effect of climate warming on the minimum
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temperature is more obvious than others. The annual and seasonal daily range are obviously decreasing, which indi-
cates that Nanjing’s climate tend to get milder. The main reason of daily range decreases is that the extent of war-
ming in the minimum temperature is larger than that of the maximum temperature. In summer, however, a larger
extent of decrease in maximum temperature is its major cause. The hot and cold days are decreasing, and the dates
of the beginning and ending of hot days are obviously earlier in recent 22 years.

The possible causes of the temperature change in Nanjing is closely related to the change of climate background.
Then the increase of air temperature there is a response to the global warming and China’s climate change. On the
one hand, under the global warming, variation of general circulation that can cause China’s climate to change is
probably a direct cause of the increase of air temperature in Nanjing. In fact, the mean circulation makes intensity of
East Asian winter monsoon decline, thus the temperature in winter has an obvious increase. On the other hand, the
temperature has a close relation with other weather conditions in summer. Under the influence of general circula-
tion, the stronger north wind anomaly in the lower troposphere in North China leads to the increase of rainfall and
cloud fraction, as well as the decrease of sunshine time and temperature along the middle to lower reaches of the
Changjiang River in recent 10 or more years. Thus the temperature in summer is on the decrease.

Besides, the temperature differences between Nanjing and Chuxian have largely decreased, and the differences
between Nanjing and Liyang have not had obvious change. The relative extents of warming in the different types of
cities have some difference from decade to decade. The differences are probably related to the different population
growth and economic development speed. According to comparison of the differences of temperature change in the
different types of cities, it is not certain that the warming rates in the bigger cities are larger than those in the smal-
ler cities. Because of the complexities of air temperature change in different cities and related urbanization effects,
the impacts of large, middle and small cities on temperature change should all be considered when the change in tem-
perature and the effects of urbanization are studied.

Key words Nanjing, city, air temperature change, the Changjiang River
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Table 1 The basic information about meteorological stations and cities in Nanjing, etc.

Mk G TR 5 HF 5T H B Space between A %((J7 A\)Population e

Stations (cities) Sea level elevation/m Nanjing and other cities/ km  (tenthousand people) City types

57 (32°00'N, 118°48'E) 8.9 / 290 Kkl
Nanjing (32°00'N, 118°48'E) Large city
A (32°18'N, 118°18'E) 27.5 60 49 P2 T
Chuxian (32°18'N. 118°18'E) Middle city
TEBH (31°26'N, 119°29'E) 7.2 90 79 YR

Liyang (31°26'N, 119°29'E)

Hypo-large city
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Table 2 The linear trend of air temperature, hot and cold days in Nanjing, etc. during 1957 - 2000

FEREES The RIS The  RDREEAThe  [HOSE The tend
trend of mean tempe-  trend of maximum tem- trend of minimum tem- of mean daily range/ PH BB The trend ¥ HELE43 The trend of
rature/°C « (10 a) 1 perature/°C « (10 &)1 perature/C « (1021 C+(10a) ! of hot days/d « (10 &)1 cold days/d * (10 &)1

N At WRE R met RE B me R B i RS R et BRE EE memt IBRE B
Seasons Nanjing Chuxian Liyang Nanjing Chuxian Liyang Nanjing Chuxian Liyang Nanjing Chuxian Liyang Nanjing Chuxian Liyang Nanjing Chuxian Liyang

ESS 0.28 028 0.28 011 010 012 038 048 0.37 —0.26 —0.38 —0.25 / / / / / /
Winter

HE 0.25 025 0.21 016 019 014 022 030 024 —0.06 —0.12 —0.10 / / / / / /
Spring

CES —0.11 —0.13 —0.15 —0.28 —0.28 —0.15 0,02 0.07 —0.03 —0.29 —0.35 —0.12 / / / / / /
Summer

== 0.18 023 017 010 013 012 022 037 016 —0.13 —0.23 —0.03 / / / / / /
Autumn

AEPEY 0.15 016 014 004 005 005 020 030 018 —0.15 —0.28 —0.11 —1.43 —1.68 —0.51 —3.63 —5.33 —3.61
Annual mean

TE: FRIKFR BEMACFLE 0. 05 KLE. TR

Note: Underline denotes significance at 95% (or more) level, thereafter signal is the same
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Fig. 1 Average air temperature anomalies and their trends in Nanjing during 1957 - 2000 for (a) winter, (b) spring, (¢) summer, (d)

autumn and (e) annual mean
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Table 3
Nanjing (units; ‘C)

Average summer temperature for each decade in
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Fig. 2 Average maximum temperature anomalies and their trends in Nanjing during 1957 — 2000 for (a) winter, (b) spring, (¢) summer,
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Fig. 3 Average minimum air temperature anomalies and their trends in Nanjing during 1957 = 2000 for (a) winter, (b) spring, (c) sum-

mer, (d) autumn and (e) annual mean
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Table 4 Hot days, cold days and the date of beginning and end of hot days in Nanjing

PH I s H GEEO FEIFH R IEH
TR TR H K Origin months of hot days PH LR A RO Average origin and
(years) End months of hot days (years) end dates of hot days
Average Average
ing:L| annual hot annual 5H 6 H 7H 5H 6 H 7H 8 H 9 H SAR 25
Period days cold days May Jun Jul May Jun Jul Aug Sep Origin End
1957 - 1978 16. 50 57.77 1 2 17 0 2 15 5 7H6H 8H 21 H
6 Jul 21 Aug
1979 - 2000 11. 27 50. 55 4 9 9 0 4 15 2 6 H23H 8HS8H
23 Jun 8 Aug
1957 = 2000 13. 89 54. 16 5 13 26 0 6 30 7 6 H29H 8HI14H
29 Jun 14 Aug
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Table 5 The differences of average annual temperature for each decade (AT) and between stations in Nanjing, etc. (units: ‘C)

1961~1970 v (8] Z{H
W Temperature differences

1971~1980 3 ] 2= (&

Temperature differences

1981~1990 v ] Z(H

Temperature differences

1991 ~ 2000 ¥ 8] 22 {H

Temperature differenc-

Cities  between stations AT70-60 between stations ATso—70  between stations ATg—s0 es between stations
(2B / —0.13 / 0. 04 / 0. 60 /
Nanjing
b5 0. 07 —0.09 0.03 0. 00 0. 07 0. 65 0.02
Chuxian
HEEH —0.11 —0. 16 —0. 08 0. 00 —0.04 0. 69 —0.13

Liyang
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®6 BHREFEESHKBHEFHNEXXER
Table 6 The correlation coefficients between summer temper-

ature and precipitation days, etc. in Nanjing

(GINEE 43/ H %
R Precipitation  Precipita- Sunshine
Temperature days tion duration
T Ik —0.83 —0.67 0.84
Maximum tempera-
ture
IR AR —0. 57 —0. 44 0. 43
Minimum tempera-
ture
IR —0.78 —0.61 0.73

Average tempera-

ture

IR Z AL AAAE I A SO GG &, e i 1 R ]
PR H REB ] A 52 . RIS R A B RR R A0
Z0F, H Ry DTS2 e 3 B2 S R ) B e
T E

Kl 6 25 T R AR H IR SR K 1l
KRIBB ML, R, 44 FRpEE
BIREK H A, Bk 5 B g m 1
3.d #1133 mm, T HBEEUEERA T 191 h, X
LTS R R R B A T R A R Bl A FR K
RAMIEZHH B, B X AL f A &
— R RIS . AR, R EGE L 4R
KM E=RE K ZIG &S 726l 1957 ~2000
EeEE R KB BoKE, BamfA
A Y S TSNS DY R SN T8 N
TR HLIX AR 7K H Bk, B K 2 5 I 3 A 3G in i g
S SEN A SE, H AR B T R
Fo, KT T O EHA e feny F2 g0, Bk
DX 3l ] 55 R Vg Bl 2 P i T B X R AR — B
20 g 90 K ILHI T H L2 W . REZ ot FH
INBE AR TTIE AT T R B AR AR I R TR TR
T B 2P KT I v R e v 5 2 KA R TR 1
ERPR AR IR 20 28 90 A%
IR SR AR TR T R i L R R K D 2 11 AR
o ARIEAHOC o M B 45 ST, RE OV Bl Y 5R 55
S YRR A TR AR /N S A VL R i R B K AR A
FEESF RS R R ML b, m Iy %EshTE 20 i
28 90 AFEAR T H I 55 B R VL UE R B 2 T Y AT ek
P 5[] S5 9 ST ARG 3 TR AR S5 Ot /0 » 0 [ AR % b7

R ILH T IX Bk e 2 . ORIRAG . 2808 i
ZELsI R 90 AR YT H R Ui i X 22 T A L A T
ST, FEFE 20 et 90 AR IR H X H AR
MK Z 10 10 4, TE 0% X3 R 2= K 10 FEZE R
SIATIE ATETETL R A D5 1 1) b 28 1) KUK PR
RS, AR M Ak b X 1) B 1 48 1) KU
PR ARAE R H T W X 4 A Bk B S
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Fig. 6 Summer precipitation days (a), precipitation anomaly
(b) and sunshine duration anomaly (c), and their trends in Nan-

jing during 1957 - 2000
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Table 7 The growth of population and fixed assets investment in Nanjing, Chuxian and Liyang

INELOIPN) [f 7 B 7 5% YA ({2 0T)

Population (ten thousand people) Fixed assets investment(a hundred million yuan)
i B B
Cities 1986 1991 1994 1997 2000 Growth rate/ % 1991 1994 1997 2000  Growth rate/%
A 229 252 262 273 290 26. 6 49.7  143.7 3517 412.2 729. 4
Nanjing
HE 37 41 44 46 49 32. 4 4.0 12.1 34.8  48.7 1117.5
Chuxian
BERH 72 76 77 77 79 9.7 1.3 7.9 20.2 20.4 1469. 2
Liyang

T RPREERIR TSR [20~25]

Note: Data are from references [ 20 - 25 ]
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